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ACRONYMS

AOC Area of Concern

APR Air Purifying Respirators

B&C Brown and Caldwell

BRA Baseline RiskAssessment

Cai-OSHA California Occupational Safety and Health Act

CARB California Air Resources Board

CDFG California Department of Fish and Game

CERCLA Comprehensive Environmental Response,Compensation, and

Liability Act of 1980 (Commonly known as Superfund)

CLEAN Comprehensive Long-term Environmental Action, Navy

CLP Contact Laboratory Program

CNDDB California National Diversity Data Base

CNS Central NervousSystem

COMCABWEST Commander Marine Corps Air Bases, WesternArea

CPR Cardiopulmonary Resuscitation

CRDL Contract Required Detection Limits

CRP Community RelationsPlan

CSF CancerSlopeFactor

CTO Contract Task Order

DCA Dichloroethane

DCE Dichloroethylene

DI Deionized Water

DHS California Department of Health Services
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DPBA Dual Purpose Breathing Apparatus

DQO Data Quality Objectives

DRMO Defense Reutilizationand Marketing Office

DSA DrumStorageArea

ELSA Emergency Life Support Apparatus

EPA U.S. Environmental Protection Agency

FFA Federal FacilitiesAgreement

FFCA Federal Facilities Compliance Agreement

GAC Granular Activated Carbon

GIS Geographical Information System

GPR Ground-penetrating Radar

HWSA Hazardous Waste Storage Area

lAS Initial Assessment Study

IRP Installation Restoration Program

IRWD Irvine Ranch Water District

JEG Jacobs Engineering Group, Inc.

JMM James M. Montgomery Engineers, Inc.

LEL Lower ExplosionLimit

MAGs MarineAir Groups

MCAS Marine Corps Air Station

msl MeanSeaLevel

NACIP Navy Assessment and Control of Installation Pollutants

NAVFACENGCOM Naval Facilities Engineering Command

NCP National Contingency Plan

NEESA Naval Energy and Environmental Support ActivitY
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NIOSH National Institute of Occupational and Health

NPDES National Pollutant Discharge Elimination System

NPL National Priorities List

OCEMA Orange County Environmental Management Agency

OCHCA Orange County Health Care Agency

OCWD Orange County Water District

OSHA Occupational Safety and HealthAdministration

OU Operable Unit

OVA Organic Vapor Analyzer

PA/SI PreliminaryAssessment Site Investigation

PAHs Polynuclear Aromatic Hydrocarbons

PAO Public Affairs Office

PCB Polychlorinated biphenyl

PCE Perchloroethylene or Tetrachloroethylene

PEL Permissible Exposure Limit

ppb Parts Per Billion

PPE Personnel Protective Equipment

ppm Parts Per Million

PR Preliminary Review

PRP Potentially Responsible Party

QA/QC Quality Assurance/Quality Control

QAPP Quality Assurance Program Plan

RA RemedialAction

RAP Remedial Action Plan

RAS Routine Analytical Services
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RCRA Resource Conservation and Recovery Act of 1978

RFA RCRA Facility Assessment
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RI Remedial Investigation

RI/FS Remedial Investigation/Feasibility Study

RME Reasonable Maximum Exposure

ROD Record of Decision

RWQCB California Regional Water Quality Control Board,

Santa Ana Region

SAP Sampling and Analysis Plan

SARA Superfund Amendments and ReauthorizationAct

SCAQMD South Coast Air Quality Management District

SI Site Investigation

SIPOA Site Inspection Plan of Action

SPCC Spill PreventionControl and Countermeasure

SSC Site Safety Coordinator

SSHP Site Safety and Health Plan
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SWAT Solid Waste AssessmentTest
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TCE Trichloroethylene

TDS Total Dissolved Solids
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TLV Threshold Limit Value

TPH Total Petroleum Hydrocarbons

TSA Transformer Storage Area

USMC United States Marine Corps

UST Underground Storage Tank

VOC Volatile Organic Compound
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PREAMBLE

This Sampling Visit Work Plan (SVWP) was implemented during September through

November 1992 and is included as Volume 5 of the Final RFA Report. While the field

work for the RFA Sampling Visit was in progress, several revisions to the SVWP were

made to accommodate changes in field conditions and new information about

SWMUs/AOCs. These modifications are discussed in Section 5.0 of the Final RFA

Report and are also presented below.

A total of one-hundred forty (140) SWMUs/AOCs were recommended for sampling visits

in the SVWP. During the sampling visits, five new SWMUs/AOCs were identified at the

Station. Of these, four were recommended for a sampling visit. In addition, four

SWMUs/AOCs were removed from consideration for a sampling visit during this time

period because they fell within the revised boundaries of the RI/FS sites. Therefore, the

resulting number of SWMUs/AOCs recommended for a sampling visit based on these

adjustments remained at 140.

The following four SWMUs/AOCs were added:

$WMU/AOC 300 - Spill Area, East of SWMU/AOC 194

SWMU/AOC 301 - Mark 21 Arrest System (with Storage Tank)

SWMU/AOC 302 - Mark 21 Arrest System (with Storage Tank)

SWMU/AOC 303 - Underground Storage Tank

100200E6.LAO\9_MA xvii
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Descriptions of these four SWMUs/AOCs are provided in the Final RFA Report

(Section 5.0) and in the Preliminary ReviewNisual Site Inspection (PRNSI) Report.

Four SWMUs/AOCs were removed from consideration for sampling because they were

determined to be located within the revised boundaries of the RI/FS sites at the Station.

These four SWMUs/AOCs include:

SWMU/AOC67 - Drum Storage Area

SWMU/AOC72 - Hazardous Waste Storage Area

SWMU/AOC217 - Underground Storage Tank

SWMU/AOC218 - Oil/Water Separator

Descriptions of these four SWMUs/AOCs removed from the Sampling Visit are included

in the PRNSI Report.

During the field effort, modifications to the boring locations and/or types of borings at

individual SWMUs/AOCs were made to accommodate field conditions (e.g., utility lines,

new site features). Because of these modifications, some of the plot plans in the SWVP

may not be accurate. The plot plans in Appendix B of Final RFA Report present the

actual boring locations and, therefore, supersede the plot plans in this Work Plan.
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EXECUTIVE SUMMARY

In February 1990, the U.S. Environmental Protection Agency (EPA) placed the Marine

Corps Air Station (MCAS) ElToro on the National Priority List (NPL). Subsequently, the

MarineCorps agreed to conduct their Remedial Investigation/FeasibilityStudy (RI/FS)at

MCAS El Toro in accordance with a Federal Facilities Agreement (FFA) signed by the

Navy (on behalf of MCAS El Toro), EPAand the State of California in September 1990.

Twenty-two sites grouped into three operable units (OUs) are currently included in the

RI/FSprogram.

In addition to the RI/FS, the United States Marine Corps is currently conducting a

Resource Conservation and Recovery Act (RCRA) Facility Assessment (RFA) at the

facility. The objective of the RFA is to identify additional sites at MCAS El Toro for

inclusion into a fourth operable unit (OU) in the RI/FS program.

The Draft Preliminary ReviewNisual Site Inspection (PR/VSI) Report (03 July 1991)

presented the results of the PR and VSI conducted as the first portions of the RFA at

MCAS ElToro. This report incorporated agency comments on the Draft PR Report and

included the results of the VSI.

Two hundred ninety-nine sites have been identified as Solid Waste Management Units

(SWMUs)and areas of concern for this RFA. The following types of sites were identified

through the records review and site visits:

_O0'ZOOET.LAO_ ES-1
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0 Underground storage tanks (USTs)that have stored or are currently storing waste

materials

0 USTs whose storage contents are unknown

0 Past and present hazardous waste and/or drum storage areas

0 Washracks

0 Sites recommended by the California Regional Water Quality Control Board, Santa

Ana Region (RWQCB)

0 Active sanitary sewer lines

0 The four major on-station drainage channels

0 The former sewage treatment plant site (including abandoned tie-in lines to the

existing sanitary sewer system)

0 The abandoned sewer lines associated with the former metal plating operation

0 The golf course, its irrigation tank, and the pipeline between the former sewage

treatment plant and the irrigation system

0 The former incinerator site
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o Two abandoned wells

o Other sites identified from photographs and interviews of station personnel

o Sites identified during the visual site inspection

One hundred fifty-seven SWMUs and areas of concern at MCAS El Toro were recom-

mended for a sampling visit in the Draft PR/VSI Report. This Draft Sampling Visit Work

Plan presents the proposed sampling program for these SWMUs and areas of concern,

and will be submitted to the agencies for review and approval prior to implementation of

the field work.
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1.0 OBJECTIVE

This Sampling Visit Work Plan (Plan) has been prepared as part of a RCRA1 Facility

Assessment being conducted at the Marine Corps Air Station (MCAS) El Toro (or

Station). One of the major objectives of the RFAis to identify solid waste management

units (SWMUs)and areas of concern that should be included into Operable Unit (OU)-4

of the Remedial Investigation/FeasibilityStudy (RI/FS) Program at the Station.

The purpose of this Plan is to describe the recommended sampling and analysis

proposed for the SWMUsand areas of concern identified in the PreliminaryReview (PR)'

and the Visual Site Inspection (VSI) portions of the RFAfor a sampling visit. (Note: The

Draft PRNSI Report, dated 03 July 1991, provides the basis for much of the material in

this Plan. Because of the size of this report (three volumes) and quantity of information

contained in it, material from this report will be referenced in the Plan rather than be

directly included in the Plan.)

The purpose of the sampling will be to verify whether a release has occurred at a

SWMU or area of concern. An assessment of the extent of potential contamination at a

site is not an objective of the sampling visits proposed in this Plan.

The results of the implementation of this Planwill be used to decide:

1ResourceConservationandRecoveryActof 1976
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0 Whether a SWMU or area of concern should be considered for inclusion into the

RI/FSProgram at MCAS El Toro as a site in OU-4. The decision for inclusion into

the RI/FS Program will be based on evidence indicating that the nature of a

release from a SWMU or area of concern makes this area a potential contributor

to the volatile organic compound (VOC)-contaminated groundwater in the region,

0 Whether a SWMU or area of concern should be investigated further in a RCRA

Facility Investigation (RFI)

0 Whether a SWMU or area of concern should be considered for interim corrective

measures to alleviate especially high risks of exposure

0 Whether a SWMU or area of concern should be considered for no further action

Soil is the only media proposed for sampling in this plan for the following reasons:

0 Groundwater is located at a depth of about 100 feet or greater at the Station. Soil

in the vadose zone is therefore the appropriate media to sample to determine if a

release from a SWMUor area of concern has occurred.

0 Air is not identified as a media requiring sampling at any of the SWMUs or areas

of concern. In instances where there is current evidence of release to air (e.g.,

odors at a hazardous waste storage area), it is a temporary, nonroutine release

caused by an open container or a small spill within the storage area.

_O0200E7.LAO_92_MA 1-2
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o Surfacewater in the major drainage channels is not recommended for sampling in

the RFA. The surface water in the major drainage channels is scheduled to be

sampled in the RI/FS Program. It should be noted that sampling and analysis of

surface water would not provide information about past releases to the drainage

channels at the Station. To evaluate past and present releases at the channels,

the soil below unlined portions of the channels is recommended for sampling and

analysis.

o Subsurface gas is not recommended for Sampling in the RFAbecause subsurface

gas releases are not expected at any of the SWMUs or areas of concern. (The

potential for subsurface gas releasesmay be present at the Station's four previous

landfill sites. These sites, however,are being investigated in the RI/FSProgram at

MCAS El Toro and are therefore excluded from further consideration in the RFA.)

This Plan has been organized into a format similar to the RI/FS Sampling and Analysis

Plan (SAP). Section 1.0 presents the objectives of the sampling visits to be conducted

under the RFA at MCAS El Toro. Section 2.0 presents background information on the

Station. Maps and figures for the Plan are all contained in Section 3.0. Section 4.0

presents rationale for sample locations, number of samples, and recommended

analytical parameters. Section 5.0 describes the analytical parameters for the samples

collected in the RFA. Section 6.0 presents a description of the field methods and

procedures to be followed for the sampling program. Section 7.0 is a bibliography. A

Quality Assurance Project Plan (QAPP) is provided in Appendix A. A Health and Safety

Plan for the RFA field activities is presented in Appendix B.
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2.0 BACKGROUND INFORMATION

2.1 Historical Description of MCAS El Toro

In July 1942, construction of a U. S. Marine Corps (USMC) pilots' fleet operational

training facility began on approximately 2,320 acres in Orange County, California. On

17 March 1943, that facility was commissioned as MCAS El Toro. In 1950, MCAS El

Toro was selected for development as a master jet air station and permanentcenter for

Marine aviation on the West Coast to support the operations and combat readiness of

Fleet Marine Forces, Pacific. Between 1944 and 1988,additional land was acquired to

bring MCAS ElToro to its present size of approximately 4,740 acres.

The mission of MCAS El Toro is to maintain and operate facilities and provide services

and material to support the operation of aviation activities and units of the operating

forces of the USMC, Navy,and other activities as designated by the Commandant of the

Marine Corps, in coordination with the Chief of Naval Operations.

2.2 Site Location

The MCAS El Toro is located in southern California in Orange County, about 8 miles

southeast of the City of Santa Ana and 12 miles inland (north-northeast) of the coastal

City of Laguna Beach as shown in Figure 1. (All of the figures in this Plan are

presented in Section 3.0.) The exact location of MCAS El Toro is 33 degrees

38 minutes to 33 degrees 41 minutes north latitude, 117 degrees 41 minutes to
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117 degrees to 45 minuteswest longitude, T 6S/R 8W (Sections 2-5, 7-11, 16-17,20-21)

and T 5S/R 8W (Sections 32-33, 35).

Historically, the land use around MCAS El Toro has been largely agricultural. To the

south, southeast, and southwest, however, the land has recently been developed as

commercial, light industrial, and some residential usage. The commercial and light

industrial usage is directly adjacent to the southwest and southeast boarders of the

Station. Nearby oft-Station residences are located about three-fourths of a mile from the

Station.

A map showing the Station's boundaries and location with respect to local freeways is

presented in Figure 2.

2.3 Site Operations and Hazardous Waste Generation, Handling, and Disposal

The primary mission of MCAS El Toro is to maintain and opera_,_,aciliti_J and 9rovide

services and materials to support the operation of aviation activities. The mission

involves operation and lower echelon maintenance of a relatively large number of

military aircraft and ground support equipment. Operations at the following locations

result in the generation of hazardous wastes:

0 Aircraft maintenance hangars

o Maintenance shops for auto vehicles, aircraft ground support equipment, vehicle

equipment, and construction equipment
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o Auto hobby shop and Marine Corps Exchange auto repair station

o Washracks and steam cleaning facilities

o Hazardous, flammable, and unused chemical materials storage

o Aircraft fueling stations, tactical airfield fuel dispensing systems (TAFDS),and fuel

farms

Hazardouswastes typically generated from aircraft and vehicle maintenance, degreasing

processes, and painting include waste oil, fuels, hydraulic fluid, lube oil, antifreeze,

cleaning solvents, paints, paint stripper, paint thinner, batteries, and contaminated rags

and absorbents.

The unused chemical materials storage areas typically do not generate hazardous

waste. Chemical products with expired shelf life that cannot be recertified are handled

as hazardous waste.

The fuel storage areas generate hazardous waste when fuel storage tanks are cleaned

and sludge is pumped out, or when fueling/defueling or loading/unloading operations

result in spills.

Wash water from washracks is passed through oil/water separators. The effluent water

is discharged to the sanitary sewer or the storm drain, and the waste oil is handled as

hazardous waste.
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Based on information from an Initial Assessment Study (lAS) by Brown & Caldwell

Engineers (B&C) (see Subsection 2.4 for a description of this report), previous

operations no longer in existence at MCAS El Toro that were significant in past waste

generation and disposal include the following:

o Plating operations conducted in the 1940s in Buildings 295, 296, and 297

o A sewage treatment plant that was constructed in 1943, abandoned in 1972, and

demolished in the late 1970s. Although this plant was designed to treat domestic

sanitary waste only, wastewater from the metal plating operations in the 1940s

was also sent to the plant

o An incinerator that was operated between about 1943 and 1955 to burn trash or

municipal-type waste generated by Station housing and other activities. The

purpose of the incinerator was to reduce waste volume. Ash from the incinerator

was disposed of in the Original Landfill, which is a site in the RI/FS.

Currently, hazardous waste are accumulated in containers at generator accumulation

areas and are held for less than 90 days. Containers are then transferred to the on-

Station Interim Status Storage Facility (Building 673T) for ultimate off-Station disposal.

Bulk petroleum recyclables such as waste oil and fuel are pumped from generator

accumulation containers and transferred to waste storage tanks until pickup by an

outside contractor for recycling. Waste oil pumped from oil/water separators is also

collected in waste storage tanks. The Facilities Management Department (FMD) pump
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truck is used to pump the waste oil and fuel. Waste solvents are picked up from the

generator accumulation areas or from the storage facility by an outside contractor for

recycling.

The MCAS El Toro contracts with transporters and treatment, storage, or disposal

facilities (TSDFs)to ship, recycle, treat, or dispose of hazardous wastes. The contracts

are establishedthrough either the Defense Reutilizationand Marketing Office (DRMO)or

through the Environmental Office (EO).

The DRMO was set up originally in 1973 as the Defense Property Disposal Office

(DPDO). It is currently a civilian operation that is responsible for transferring surplus

military waste materials and components out of military custody to civilian ownership.

The DRMOhas stored surplus hazardous materials in the past in storage yards directly

north of Building 360 and to the northeast of this building. These yards are being

investigated as Site 8 in the RI/FS Program. Currently, the DRMO and the EO share

responsibility for coordinating the hazardous waste handling and disposal at the

Station. The EO contains a recycling department, which is primarily involved with the

recycling of waste petroleum from the Station. Although the DRMOcompletes some of

the manifests for the Station, the manifest files are maintained by the EO.

2.4 Previous Site Investigations and Regulatory History

In 1972,MCAS El Toro received a Cease and Desist Order from the California Regional

Water Quality Control Board, Santa Ana Region (RWQCB)for violations of the discharge

requirements established for the Station's former sewage treatment plant. The Order
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cited two violations: 1) exceeding limits for ether-soluble materials, and 2) discharging

sufficient quantities of water to allow surface flows to reach Newport Bay during dry

weather conditions. To comply with this Order, the Station shut down its sewage

treatment plant and connected its sanitary sewer system to the Irvine Ranch Water

District (IRWD).

In 1985,B&C began work on an lAS to locate potentially contaminated sites on MCAS

El Toro property. This work was conducted for the Naval Facilities Engineering

Command (NAVFACENGCOM)under the Navy Assessment and Control of Installation

Pollutants (NACIP) Program, which was the Navy's version of DOD's Installation

Restoration Program (IRP). The lAS report was completed in May 1986 and identified

17 potential sources of contamination. No sampling was performed as part of the lAS,

and the identification of potentially contaminated sites was based solely on the results

of record searches and employee interviews. The lAS report supplied recommended

sampling locations and analytical parameters to provide confirmation of suspected

contamination at the sites of concern.

In June and July 1985, while the lAS study was underway, the Orange County Water

District (OCWD) discovered trichloroethylene (TCE) in agricultural wells TIC2 47 and

TIC 35 located downgradient of MCAS El Toro. They then launched their own offsite

investigation to determine the source and extent of the TCE contamination. After

installing a network of monitoring wells and soil-vapor probes and reviewing the results

of independent investigations by Cannon, Inc. and Wilma Pacific, Inc., OCWDconcluded

that MCAS El Toro was the source of the contamination. The OCWD investigations

2The Irvine Company
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have spanned the period from the initial discovery of TCE in 1985 and continue to the

present. (Herndon and Reilly, 1989; Herndon, 1990).

In 1987, James M. Montgomery Engineers, Inc. (JMM) was contracted by the USMCto

reviewthe work done by B&C and to produce a Site Inspection Plan of Action (SIPOA).

In July 1987, while the SIPOA study was underway, RWQCB issued a Cleanup and

Abatement Order requiring the USMC to prepare a supplement to the plan to address

off-Station TCE contamination and to submit a draft report on the results. The SIPOA

was released in August 1988 and included a recommendation of 19 sites for study and

amended sampling plans proposed in the lAS report for each site. One site, designated

Site 18, was intended to address the off-Station contaminant plume of VOCs.

In 1988, JMM was again contracted by the USMC to conduct a Perimeter Study

Investigation(PSI)to study VOC contamination along the southwestern boundary of the

Station. This study was initiated to address RWQCB'sconcerns that MCAS ElToro was

a potential source of a VOC plume that extended four miles off-Station. The PSI was

performed, and the results indicated that VOCs were present in the shallow groundwater

(i.e., about 100-feet deep) near the Station boundary. In addition to TCE, the following

VOCs were detected: perchloroethylene (PCE),chloroform, and carbon tetrachloride.

As a consequence of the findings of the PSI, an interim groundwater pump and

treatment system was installed at the southwestern Station boundary. This system,

which began operation on 15 June 1989, is capable of pumping and treating

approximately 30 gallons per minute (gpm) of groundwater from three extraction wells.

VOC contaminated water is sent to an on-Station granular activated carbon (GAC) unit
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for treatment, and the effluent is used to irrigate the Station golf course. TCE and PCE

composite concentrations in the influent to the treatment system have been in the range

of 10-160 and 25-100 parts per billion (ppb) respectively.

The discovery of TCE and PCE so close to the downgradient Station boundary

prompted the USMCto contract with JMM to prepare an off-Station RIWork Plan. This

Plan was completed in March 1990 and included recommendations for monitoring well

installations to further delineate the extent of contamination by complementing the

OCWD network of monitoring wells. The recommendations of the off-Station RI Work

Planwere not implemented by the USMC but served as a starting point for the regional

groundwater VOC investigation currently being conducted under the RI/FS program.

In June 1988, EPA recommended listing MCAS El Toro on the National Priorities List

(NPL)of the Superfund Program. The listing was predicated on the presence of VOC

contamination at the Station boundary and the detection of VOCs in the agricultural

wells to the west of the Station. The MCAS El Toro was listed on the NPL in February

1990. A Federal FacilitiesAgreement (FFA)among EPA,RWQCB,California Department

of Health Services (DHS),and the Navy (on behalf of USMC)was signed in September

1990.

In November 1989, the Jacobs EngineeringGroup, Inc. (JEG)was contracted to prepare

an RI/FS Work Plan and associated documents for MCAS El Toro. The project team

reviewed the reports mentioned above, as well as other documents pertinent to past

disposal practices at the Station. During this process, three sites, in addition to the

19 sites identified earlier,were recommended for investigation under the RI/FSprocess.
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This brought the total number of sites to be investigated to 22, including the regional

VOC investigation (Site 18).

The FFA has grouped the 22 MCAS ElToro RI/FSsites into three OUs. Operable Unit-1

consists of the regional VOC Groundwater Investigation (Site 18). At this time, VOCs

have been identified in the near surface groundwater under MCAS El Toro and in the

deep aquifer downgradient of the Station. Suspect VOC source areas on-Station,

including four landfills and a petroleum disposal area, have been grouped into OU-2.

Operable Unit-3 consists of the remaining 16 sites not addressed in OU-1 and OU-2.

These OU-3 sites generally address the VOC groundwater contamination as a

secondary issue. Primary concerns at these sites involve soil and sediment

contamination. An OU-4 has also been designated for the MCAS El Toro, which will

bring sites identified by the RFA into the RI/FSprogram. The RI/FSWork Plan for OU-4

will be submitted to the agencies by 15 December 1991.

In May 1988, the USMC submitted Air Solid Waste Assessment Test (SWAT)Proposals

for all four MCAS El Toro landfills to the South Coast Air Quality Management District

(SCAQMD). Following approval by the SCAQMD, Strata Technologies, Inc. conducted

the field work and prepared draft reports in October 1990 (Strata, 1990). The field

activities consisted of meteorological and geophysical surveys, and sampling of landfill

gas, ambient air, and surface gas. The geophysical surveys using ground-penetrating

radar (GPR) were somewhat successful at defining the landfill perimeters. The

contaminants TCE, PCE,chloroform, and benzene were detected in landfill gas samples

in concentrations above the minimum detection limits determined by the California Air

Resources Board (CARB). Methylene chloride (MeCI) has also been detected in the
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landfill gases at MCAS El Toro; due to inadequate decontamination procedures,

however, the field system blanks were also contaminated with MeCI. The ambient air

samples collected at the MCAS El Toro landfills contained concentrations of MeCI,

trichloroethane (TCA), and PCE near the CARB detection limits that, based on upwind

and downwind measurements,were not necessarily attributable to emissions from these

landfills. The draft Air SWAT reports were submitted in April 1991 to SCAQMD.

The estimated area of groundwater with detectable TCE concentrations based on the

latest OCWDsampling results (Herndon, 1990),and the location of the nearest drinking

water wells and the downgradient communities are shown in Figure 3.

The MCAS El Toro is currently an Interim Status Facility. Although a previous Part B

Permit application was approved by DHS, the Station was never a fully permitted facility

because EPA did not approve the permit. Six satellite hazardous waste collection

facilities (HWCFs) located at Building Nos. 769, 770 771,772, 778, and 779 and one

central HWCF at Building 673T3 were identified in the permit application. Current plans

are to close the six HWCFs and to submit a new Part B Permit application during the

summer of 1991.

Inspections by EPA of hazardous waste management activities at MCAS El Toro in

August 1988,July 1989,and June 1990 indicated violations of RCRAand the Hazardous

and Solid Waste Amendments (HSWA)of 1984. Based on these violations, EPA issued

a Notice of Noncompliance to MCAS El Toro in August 1990 and entered into a Federal

Facilities Compliance Agreement (FFCA)with MCAS El Toro on 28 September 1990.
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The tasks for compliance with FFCA are being handled by MCAS El Toro and addi-

tionally through the Comprehensive Long-term Environmental Action, Navy (CLEAN)

Program.

2.5 Environmental Setting

This section summarizes the environmental setting at MCAS El Toro, including

topography, surface water, climate, geology, hydrogeology, groundwater chemistry, and

ecology.

2.5.1 Setting and Topography

The MCAS El Toro is situated on the edge of the Tustin Plain, a gently sloping

surface comprised of alluvial fan deposits derived mainly from the Santa Ana

Mountains. The Tustin Plain is the southernmost extension of the Coastal Plain of

Los Angeles, a structural basin located in the Peninsular Ranges Geologic

Province (Yerkes et al, 1965). The Tustin Plain is bounded by the Santa Ana

Mountains to the north and the San Joaquin Hills to the south.

The MCAS El Toro boundaries extend across the Tustin Plain into the Santa Ana

Mountains. Elevations range from about 215 feet above mean sea level (msl) in

the southwest corner of the Station on the Tustin Plain to about 800 feet above

msl in the northeast corner in the foothills of the Santa Ana Mountains.
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2.5.2 Surface Water

Surface drainage in the vicinity of MCAS ElToro flows generally to the southwest,

following the slope of the land perpendicular to the trend of the Santa Ana

Mountains. Off-Station drainage from the hills to the northeast and from

upgradient irrigated farmlands combines with on-Station runoff generated from the

extensive paved surfaces at MCAS El Toro and flows into four main drainage

channels (see Figure 2). Three of these drainage channels (i.e., Borrego Canyon

Wash, Agua Chinon Wash, and Bee Canyon Wash) are continuous with natural

washes that originate in the Santa Ana Mountains. The southernmost of these

washes is Borrego Canyon Wash, which is lined and flows along the southeast

boundary of MCAS El Toro. Borrego Canyon Wash crosses the southern corner

of the MCAS El Toro and joins Agua Chinon Wash about 1/4 mile from the Station

boundary.

Agua Chinon Wash and Bee Canyon Wash transect the central portion of the

Station and receive runoff mainly from storm sewers. Their flow is contained

within culverts along nearly all their pathway across MCAS El Toro. Agua Chinon

Wash flows into San Diego Creek just east of the intersection of the San Diego

and Laguna Freeways, about 1 mile downstream of its confluence with Borrego

Canyon Wash. Bee Canyon Wash flows into San Diego Creek about 1,500 feet

north of Agua Chinon Wash.

Marshburn Channel is a lined drainage channel that runs along the northwestern

boundary of MCAS El Toro and receives runoff from the western part of the
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Station. The wash flows into San Diego Creek about 3/4 mile northwest of Bee

Canyon Wash. San Diego Creek flows into Upper Newport Bay about 7 miles

downstream from this intersection with Marshburn Channel.

2.5.3 Climate

The climate at MCAS El Toro is typical of what is sometimes referred to as a

Mediterranean climate (i.e., cool, moist winters and warm, dry summers).

Temperatures in the winter seldom drop below 37°F. Summer temperatures rarely

exceed 100°F.

Average annual precipitation is about 12 inches and occurs primarily in the

winter. Early morning light fogs and Iow clouds are common in the late spring

and early summer. Dry winds known as SantaAnaswith velocities up to 70 miles

per hour occur for short periods during the late fall and early winter (B&C, 1986).

2.5.4 Geology

The MCAS El Toro lies on alluvial fan deposits derived mainly from the Santa Ana

Mountains. These Holocene materials consist of isolated coarse-grained stream

channel deposits contained within a matrix of fine-grained overbank deposits that

range in thickness up to a maximum of 300 feet (Herndon and Reilly, 1989).

The Holocene alluvial materials conformably overlie Pleistocene Age sediments

predominantly composed of interlayered fine-grained lagoonal and near-shore
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marine deposits. These materials become increasingly mixed with beach sands,

terrace, and stream channel deposits in the eastern portion of the Tustin Plain and

along the basin margins. Thus, the Quaternary deposits form a heterogeneous

mixture of silts and clays with interbedded sands and fine gravels that range in

thickness up to 500 feet in the western portion of the Tustin Plain (Singer, 1973).

The deeper Quaternary sediments may be equivalent to the lower Pleistocene

San Pedro Formation, which consist of semiconsolidated silts, clays, and sands

with interbedded limestone. These lagoonal and shallow marine deposits are

considered to be a major water-bearing unit in the region, but probably do not

extend beneath MCAS ElToro (B&C, 1986).

The Pleistocene deposits nonconformably overlie older semiconsolidated marine

sandstones, siltstones, and conglomerates of late Miocene to late Pliocene age.

These units comprise the Fernando, Capistrano, and Niguel Formations. The

lower Pliocene Fernando Formation, considered to be the major aquifer in the

Irvine area, is the base of the water-bearing units (Herndon and Reilly,1989). This

formation probably interfingers with clayey and sandy siltstones of the Capistrano

and Niguel Formations west of MCAS ElToro and together range up to 1,500 feet

in thickness (JMM, 1988).

Beneath the semiconsolidated rocks lies a very thick sequence of interbedded

marine and nonmarine sedimentary rocks and volcanic rocks of the Monterey,

Puente, Vaqueros, and Sespe Formations. These units, which are deposited on a
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basement of crystalline metamorphic and igneous rocks, have been considered to

be nonwater bearing in previous studies (JMM, 1990).

2.5.5 Hydrogeology

Although the aquifers beneath the Tustin Plain are in hydraulic contact with the

main Orange County Groundwater Basin, it is difficult to make correlations among

specific aquifer zones. In the Irvine area, aquifers are much thinner and separated

by thicker sequences of fine-grained materials (Banks, 1984). Aquifers tend to be

composed of lenticular clayey and silty sands and fine gravels contained within a

complex assemblage of sandy clays and sandy silts. Thus, rather than identifiable

aquifers that may be correlated from place to place, the groundwater may be

considered to flow in a single, large-scale heterogeneous system (Herndon and

Reilly, 1989).

The groundwater system beneath the Tustin Plain has been divided into a forebay

area and a pressure area. The forebay area lies along the margin of the basin

where sediments are relatively shallow and coarse-grained above consolidated

rock. Groundwater generally occurs under unconfined conditions in this area.

Recharge to the regional system takes place in the forebay area primarily along

washes that exit the Santa Ana Mountains. The pressure area lies in the central

portion of the basin, where sediments are thicker and relatively finer grained.

Groundwater in this area occurs mainly in deeper zones that become increasingly
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confined with depth. The groundwater has historically been discharged through

irrigation wells or has moved westward to the Main Orange County Basin (Banks,

1984).

The MCAS El Toro lies along the margin of the groundwater system beneath the

Tustin Plain. Although the boundary between the forebay and pressure areas

varies seasonally and yearly according to the amount of groundwater recharge

and withdrawal, MCAS El Toro is situated mainly in the forebay area. Thus,

geologic materials are relatively coarser than in the central portion of the basin,

and groundwater lies under mainly unconfined conditions. This statement

regarding geologic materials will be verified during RI Phase I. In addition,

recharge to the regional system may occur as infiltration of surface water along

washes and swales at MCAS El Toro and as subsurface inflow along permeable

zones.

Where it occurs, groundwater within the foothills lies within 50 feet of the ground

surface (JMM, 1988). Along the perimeter of MCAS El Toro, the depth to

groundwater varies between 82 and 122 feet (JMM, 1990). The direction of flow

along the southwest boundary of MCAS El Toro is to the northwest at a gradient

of 0.0066, according to 1989water levels (JMM, 1990). Regional flow has been to

the west and northwest since the 1940s and controlled locally by large pumping

depressions. Reduced pumping and water imports in the past 20 years have

allowed groundwater levels to recover as much as 100 feet. In 1988, the regional

gradient was calculated to be 0.008 (Herndon and Reilly, 1989).
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Vertical piezometric gradients measured in multiple-completion wells west of the

Station revealed a downward gradient of flow in the upper 400 feet, probably in

response to pumping in irrigation wells in this area (Herndon and Reilly, 1989). A

downward vertical gradient may occur for the same reason at MCAS El Toro.

However, limited investigation hasfailed to detect a vertical gradient in multiple-

depth cluster wells installed at the Station (JMM, 1990).

Aquifer tests performed in monitoring wells installed on and near MCAS El Toro

generated hydraulic conductivity estimates that range from 2.2 to 36 feet per day

(ft/day), with an average of 30 ft/day determined in a 72-hour aquifer test (JMM,

1990). A 72-hour test performed by OCWD in the basin west of the Station found

the hydraulic conductivity to be 21 ft/day. The average linear groundwater velocity

was estimated to range from 0.7 to 4 ft/day (Herndon and Reilly, 1989).

2.5.6 Groundwater Chemistry

In addition to the VOC contamination described earlier, historical degradation of

groundwater quality associated with other contaminants has occurred in the Irvine

area. Increases in the levels of total dissolved solids (TDS),selenium, and nitrates

in the groundwater have been related to past agricultural activities and incursions

of lower quality water from the margins of the basin under the influence of

pumping wells. The deterioration has been taking place at least since 1971. The

largest area of groundwater remaining unaffected by this contamination lies in

deeper zones in the central pressure area of the basin (Banks, 1984). Unfortun-

ately, this area is being threatened by VOC contamination.
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Investigations by OCWD in this area have revealed the presence of three hydro-

chemical facies in groundwater related to depth in the aquifer. The first facies,

characteristic of shallow groundwater lying within 200 feet of the ground surface,

contains relatively high levels of TDS and nitrate and is dominated by calcium and

sulfate ions. The second facies, characteristic of groundwater lying between 200

and 450 feet in depth, contains lower levels of TDS and nitrate and is dominated

by sodium, calcium, and bicarbonate ions. This is the zone in which VOC

contamination has occurred. The third facies, lying at depths greater than

450 feet, contains relatively high levels of TDS, relatively Iow levels of nitrate, and

is dominated by sodium and sulfate ions (Herndon and Reilly, 1989). Preliminary

work performed by MCAS El Toro has tended to confirm these findings (JMM,

1990).

2.5.7 Ecology

The following information on ecology and land use has been taken from the lAS

(B&C, 1986) and from information supplied by the USMC.

About 1,000 acres within MCAS El Toro are leased to local farmers, who grow

oranges and other produce. The Station itself has a residential population of

about 6,000 and also employs about 10,000workers. A school and a children's

playground are located in the northeast portion of MCAS El Toro near the

on-Station residential area. Land adjacent to the Station on the north, south, and

east is used for agriculture. Commercial and light industrial land usage is located

directly adjacent to the southwest and southeast borders of the Station.
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The annual rainfall of 12 inches per year occurs almost entirely in the winter

months and supports a semidesert grassland community. Three types of plants

have adapted to this region: annuals, succulents, and desert shrubs. Annuals

have adapted by growing only in areaswith adequate moisture. Succulents avoid

drying out by storing water. Desert shrubs have adapted to lengthy dry periods

with many branches and with thick small leaves that are shed during droughts

(B&C, 1986).

Nearby surface water bodies that may receive runoff from MCAS El Toro include

Sand Canyon Reservoir (about 3 miles southwest of the site) and Laguna

Reservoir (about 2 miles south of the site). Other surface water bodies exist from

1 to 6 miles from the site; these may or may not receive runoff from the site.

The lAS estimated that 90 percent of the native flora on the Station premises has

been cleared for agriculture, construction, or paving. The existing natural habitat

consists mainly of grassland and sage-scrub communities. The lAS contains lists

of predominant local species for these habitat types, as well as results of data

base searches for endangered and threatened species in the vicinity of the

Station, including the Upper Newport Bay Ecological Reserve.

No plants or animals were listed on the Natural Diversity Data Base (NDDB) in the

vicinity of the Station as of March 1985. There were several species of birds and

two plants listed for the Upper Newport Bay Ecological Reserveor for duck pond

areas associated with the University of California at Irvine. The Reserveand duck

pond areas are about 8 to 9 miles southwest of MCAS El Toro.
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3.0 MAPS AND FIGURES

This section contains, in one place, all of the maps and figures referenced in other

sections of this report. Included in this section are site maps showing the proposed

sampling points for the SWMUs and areas of concern recommended for a sampling

visit.

Section 4.0 provides a narrativeof the rationale for the sampling schemes and analytical

parametersselected for these areas.
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4.0 RATIONALE FOR SAMPLE LOCATIONS, NUMBER OF SAMPLES,

AND RECOMMENDED ANALYTICAL PARAMETERS

This section provides a discussion of the sampling scheme and the analytical

parameters proposed for the SWMUs and areas of concern recommended for a

sampling visit under the RFA at MCAS ElToro. Table 4-1 presents a comprehensive list

of the SWMUs and areas of concern identified during the records review and site visit

portions of the RFA. Detailed descriptions of each of the 299 SWMUs and areas of

concern in this list can be found in the Draft PR/VSIReport for MCAS El Toro. Figure 3,

in Section 3.0, presents a map of the Station showing the locations of the SWMUs and

areas of concern. In the Draft PRNSI Report, 157 SWMUs and areas of concern were

recommended for a sampling visit.

Of the 157 SWMUs and areas of concern previously recommended for a sampling visit,

one (i.e., SWMU/area of concern (AOC) Number 267) is now recommended for no

further action after additional review and another (SWMU/AOC Number 45) is being

added for a sampling visit. SWMU/AOC Number 267 is a drop tank fuel storage area

located on the tarmac in an aircraft wash area with concrete berms. Spilled or dumped

fuel from these tanks would be directed to the drain leading to oil/water separator 605-C

(SWMU/AOC Number 151) which is recommended for a sampling visit. Since the

receptor of any releases from the drop tanks will be sampled, no further action is

recommended for SWMU/AOC Number 267. Based on EPA's comments on the Draft

Sampling Visit Work Plan, the Navy is including SWMU/AOCNumber 45, a drum storage

area, for a sampling visit.

_O0200E7.LAO_q'Z_MA 4-1
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The SWMUs and areas of concern recommended for a sampling visit will be evaluated

for releases on an individual basis. The only exception to this will be oil/water

separators and their adjacent waste oil holding tanks. These SWMUs will be combined

and evaluated together in the same sampling visit because of their small size and

capacity and their directly adjacent locations.

Plot plans of the various SWMUs and areas of concern with the proposed sampling

scheme are presented in Section 3.0 of this report. Some figures contain more than

one SWMU or area of concern because of their proximity to each other. It should be

noted that a separate, unique sampling plan is proposed for each SWMU and area o1

concern, except as noted above for oil/water separators and their adjacent waste oil

tanks. Table 4-2 presents a summary of the proposed sampling scheme, analytical

parameters, and figure numbers (Section 3.0) for the SWMUs and areas of concern

recommended for a sampling visit in the RFA.

4.1 Preliminary Activities

Prior to initiating field work for the sampling visits, several preliminary activities will be

conducted. These activities may require that individual sampling locations or number of

samples be changed. Significant changes will be documented in a technical memo-

randum that will be submitted to the agencies for approval.

100200E7.LAO\92_MA 4-2
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4.1.1 Establish Exact Boring Locations

Prior to the start of drilling work for the RFA, the boring locations will need to be

discussed with and approved by MCAS El Toro staff. A review of aerial photo-

graphs, utility maps, and other Station drawings for the Station will be performed
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SVWP'CT099 CLE-C01-01F099-S4-0001

blank page

100200E7.LAO\92_MA 4-4



Page [ of 9

TABLE 4-1

SWMUs AND AREAS OF CONCERN
MCAS EL TORO

NO. TYPE SOURCE (I) LOCATION/BUILDING COMMENTS DATE SIZE MATERIAL CONTENTS
I Former Scrap Metal Yard Photograph Neat Golf Course

2 Vegetation Piles Photograph Neat Golf Course

3 Riffle Range Ditch I See Figure 2

4 Bee Canyon Wash I See Figure 2

$ Borrego Canyon Wash I See Figure 2

6 Landfarming site · W. of Perimeter Rd, NW Bee Canyon Wash For rcmediating petroleum-contaminated soil

7 Transformer storage ares · E of Bee Canyon Wash

8 Abandoned Well 50-3285 i E of Magazine Road, W. of Bldg. 809 Drilled in 1950. depth 3285 feec

9 Fuel bladder · East of Aqua Chinon Wash 2000 gallon fuel bladder

I0 Abandoned Well 24-4247 i E of bldg 385 RI/FS Site

l I Ague Chinon Wash ] See Figure 2

12 Active Sanitary Sewer Lines I Stationwido

13 Drop Tank Fuel Storage Area · SW of bldgs 114 & 115 Drop tanks drained onto adjacent soil or the storm drain

14 Drop Tank Fuel Storage Ares o SW of bldgs 605 & 606 Drop tanks drained onto adjacent soil or the storm drain
I5 Wash water runoff site · SW of direct fueling stations 576 and 577 Wash water runoff from fueling pnds onto unprotected soil

16 Wash water runoff sitka · SW of fueling stations 574 and 575 Wash water runoff from fueling pads onto unprotected sell

t7 UST f Tank Farm 2 T-OS Spill Containment Tank 1988 2000 gal FIBERGLASS COATED STEE WASTE JP-5

18 UST f Tank Farm 4 T-02 Spill Containment Tank 1988 2000 gal FIBERGLASS COATED STEE WASTE JP-5

I9 UST f Tank Farm 4 T-e3 Spill Containment Tank 1988 2000 gal FIBERGLASS COATED STEE WASTE JP-5

20 UST f (3-3. Standby Generator 414 T-C Located near 414; piped to Farm 5, Active 1988 2000 gel FIBERGLASS COATED STEE WASTE JP-5

21 UST f Tank Farm S T-06 Spill Containment Tank, Active 1988 2000 gel FIBERGLASS COATED STEE WASTE .IP-5

22 UST f Tank Farm 5,6 T-e8 Spill Containment Tank, Active 1988 2000 gal FIBERGLASS COATED STEE WASTE JP-5

23 UST f Tank Farm 555 T-OI Spill Containment Tank, Active 1988 2000 gal FIBERGLASS COATED STEE WASTE ]P-5
24 UST f Tank Farm 6 T-07 Spill Containmcnt Tank, Active 1988 2000 gal FIBERGLASS COATED STEE WASTE JP-5

25 Drum Storage Area b MWCS-38 SQDN SUPPLY BLDG 5

26 Hazardous Waste Storage Arce CURRENT MWCS-38 SQDN SUPPLY BLDG 5 Hanger

27 Hs.zarilous Waste Storage Area CURRENT,b AERO CLUB l0

28 Fuel Spill Site · AERO CLUB 10 NE

29 Drum Storage Area c AERO CLUB 10 South 240 sq fi

30 Drum Storage Area b,c NIS Adman (field office) 29 West No Evidence of Stains 360 scl fi

31 Drum Storage Ares c NIS Adman (field office) 29 West RI/FS Site 600 sq fi

32 Drum Storag= Area b 36

33 Hazardous Waste Storage Area CURRENT MAG.46 Academic Instruction 51

34 Drum Storage Ares c 71 F, North. paved Identified ns MCAS Tustin 45000 sq fi

35 Drum Storage Area b FMD Transport Office 96

36 Drum Storage Are.n · 103 Duplicate of SWMU/AOC 27
37 Aircraft Wash Area a VMP-3 114 Duplicate of SWMU/AOC 210
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TABLE 4-1

SWMUs AND AREAS OF CONCERN
MCAS EL TORO

NO. TYPE SOURCE (1) LOCATION/BUILDING COMMENTS DATE SIZE MATERIAL CONTENTS

38 Drum Storage Area a VMP-3 114

39 Hazardous Waste Storage Area CURRENT VMFA-S31 115

40 Drum Storage Area a MALS-II Tire Storage 127

4.1 Vehicle Wash Rack a MALS-I 1 Thc Storage 127

42 Drum Storage Arce a,b MALS-11 Maint. Hanger 130

43 Drum Storage Area c MAG-II Warehouse 137 WeJt 450 SClfi

44 Drum Storage A_ce a 143

45 Drum Storage Area c FMD Grads Equip. Shed 155 East 150 sq fi
46 Vehicle maintenance and pm'king a Sta Ordn Inert Storahouas 163 East DRMO Lot 2

47 Drum Storage Area c MALS-I 1 lnart Storehouas 172

48 UST f Tank Farm//2 178 Active 1943 50,000 gal STEEL-LINED CONCRETE WASTE OIL

49 UST f Tank Farm//2 179 Active 1943 25,000 gal STEEL-LINED CONCRETE WASTE OIL

50 Dram Storage Area c Tank Farm #2. 179 Near 56 sci ft

S1 UST f Tank Farm g2 180 Active 194.3 {25,000 gal STEEL-LINED CONCRETE WASTE JP-5

52 UST f Tank Farm//2 182 Active 1943 50,000 gal STEEL-LINED CONCRETE WASTE OIL

53 UST f 185 A Identified as MCAS Tustin UKN. 750 gal iSTEEL WASTE OIL

54 UST f 185 B UKN. 750 gal iSTEEL WASTE OIL

55 Drum Storage Area c 186 South, paved 20 scI

56 Dram Storage Area c 187 South, paved 172 sq 1_

57 UST f Supply Heating Fuel Storage 189 Active 1943 50,000 gal STEEL-LINED CONCRETE WASTE OIL

58 UST f Supply Heating Fuel Storage 189 T-04 Active 1988 2,000 gal FIBERGLASS COATED STEE; WASTE OIL
59 UST f Supply Heating Fuel Storage 191 Active 1943 25,000 gal STEEL-LINED CONCRETE WASTE OIL

60 UST f Contaminated Fuel Storage 204 Release Detection 1989, Active 50,000 gal STEEL-LINED CONCRETE WASTE JP-5

61 UST f Contaminated Fuel Storage 205 Release Detection 1989, Active 25,000 gal STEEL-LINED CONCRETE WASTE JP-5

62 UST f Tank Farm #6 206 Rclease Detection 1989, Active 50,000 gal STEEL-LINED CONCRETE FUEL, WASTE JP-5

63 UST f Tank Farm//6 207 Release Detection 1989, Active 50,000 ged STEEL-LINED CONCRETE FUEL, WASTE JP-5

64 Hazardous Waste Storage Area CURRENT Mercury Refualers 240
65 UST f Mcrcury Refualcrs 240 B Active I982 185 gal STEEL WASTE OIL

66 Oil/Watar Separator f Mercury Refuelers 240 C Active 1982 100 gel STEEL

67 Drum Storage Area b AC/S, O-4 Storage 242

68 OH/Water Separator f AC/S, 0-4 His_urical Collection 244 Active 1944 100 gal CONCRETE

69 Drum Storage Area a 262

70 Hazardous Waste Storage Area CURRENT SOMS Search and Rcscue 289

71 Hazardous Waste Storage Area CURRENT,b MAG-4.6 295 RI/FS Site

72 Hazardous Waste Storage Area CURRENT MAG-46 296

73 Hazardous Wame Storage Area CURRENT,a VMGR-352 297
74 Aircraft Wash Area a VMGR-352 297

75 UST f VMGR-352 297 T-I I Active 1988 1,000gal FIBERGLASS COATED STEt= FUEL SLOP
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MCAS EL TORO

NO. TYPE SOURCE (1) LOCATION/BUILDING COMMENTS DATE SIZE MATERIAL CONTENTS

76 Oil/Water Separator f VMGR-352 297 B Active 1982 :100 gal STEEL

77 UST f VMGR-352 297 C Active 1982 185 gal STEEL WASTE OIL

78 Drum Storage Area c VMGR-352 297 West 720 gl ft

79 Drum Storage Area ¢ VMGR-352 297 West 50 sq ft

80 Drum Storage Area c VMGR-352 297 West 16 gl fi

81 Drum Storage Area c VMGR-3S2 297 We_ 352 gl ft

82 Drum Storage Area c VMGR-352 297 West 450 gl t_

83 Hazardous Waste Storage Area CURRENT,a.b Light Duty Vehicle Maintenance Shop 298

84 Oil/Water Separator f Light Duty Vehicle Maintenance Shop 298 C Active 1982 [100 gal STEEL

85 UST f Light Duty Vehicle Maintenance Shop 298 D Active 1982 !185 gal STEEL WASTE OIL

86 Drum Storage Area c Light Duty Vehicle Maintenance Shop 298 South, paved Possible duplicate of SWMU/AOC 83 25 gl ft

87 Drum Storage Area c Light Duty Vehicle Maintenance Shop 298 South, paved Possible duplicate of SWMU/AOC 83 120 gl ft

88 Drum Storage Area · Pipa/Heat Shop 306 East

89 Drum Storage Area c Pipa/Heat Shop 306 West 60 gl ft

90 Former Sewage Treatment Plant e 307 SE

91 Oil/Water Separator f Heat Plant 314 A Active 1945 50,000 gal CONCRETE WASTE OIL

92 Oil/Water Separator f Heat Plant 314 B Active 1945 50,000 gal CONCRETE WASTE OIL

93 Drum Storage Area a,h Commissary 317

94 i Drum Storage Area e,h Supply Haz/Flam Storage 320

95 Engine Test Cell a 324

96 Drum Storage Area a 343 Possible Dupllea_ of SWMU/AOC 107 or 242

97 Drum Storage Area a FMD Hnz./Flam Storage 357
98 Vehicle Wash Rack a Preservation Facility 359

99 Drum Storage Area a Preservation Facility 359

100 TCE Degreacers a Preservation Facility 359

101 Oil/water Separator f Preservation Facility 359 B Active 1952 100 gal CONCRETE
102 UST f Preservation Facility 359 C Active 1982 500 gal STEEL WASTE SOLVENTS

103 Drum Storage Area c Preservation Facility 359 East 120 sq ft

104 Drum Storage Area b DRMO 360 RI/FS Site

105 Drum Storage Area c DRMO 360 North RI/FS Site

106 Drum Storage Area c DRMO 360 North, paved R!/FS Site 5076 scIft

107 Hazardous Waste Storage Area CURRENT VMFAT-101 371
108 UST f Tank Farm _4 374 T-10 Spill Containment Tank. Active 1988 1,000 gal FIBERGLASS COATED STEE FUEL SLOP

109 Drum Storage Area b Truck Weighing Facility 379
110 Vehicle Wash Rack a Heavy Duty Vehicle Maintenance Shop 386

111 Hazardous Waste Storage Area CURRENT.a Heavy Duty Vehicle Maintenance Shop 386 Duplicate of SWMU/AOC 223

112 Oil/Water Separator f Heavy Duty Vehicle Maintenance Shop 386 B 1982 100 gal STEEL
1[3 UST f Heavy Duty Vehicle Maintenance Shop 386 C Active 1982 185 gal STEEL WASTE OIL
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114 Drum Storage Area c Heavy Duty Vehicle Maintenance Shop 386 North Active 50 sq ft
115 Vehicle Wash Rack a Field Maintenance Shop 388 Duplicate of SWMU/AOC 201

116 Drum Storage Area a,b Field Maintenance Shop 388

117 UST f Field Maintenance Shop 388 B Active, Identified as gasoline tank in VSI 1955 2,000 gna STEEL WASTE OIL
118 Oil/Water Seperator f Field Maieamanea Shop 388 C Active 1955 IO0 gal STEEL

119 Drum Storage Area b Lx,a,t[ng Unloading Ramp 389
120 Vehicle Wash Rack n Auto Organizational Shop 390

121 Drum Storage Area n Auto Organlzntlonal Shop 390

122 Drum Storage Area c Auto Organizational Shop 390 West 480 sq ft
123 Vehicle Wuh Rack a eSE North 392 Duplicate of SWMU/AOC 213

124 Hazardous Waste Storage Area CURRENT,a GSE North 392

125 Hazardous Waste Storage Area CURRENT MC Property 415

i26 Hazardous Waste Storage Area CURRENT Ordnance 442

127 Drum Storage Area d FMD Haz/Flam Storage 445

128 Storage Area · FMD Haz/Flam Storage 445 Waste stored inside tho building. Inactive
129 UST f FMD Haz/Flem Storage 445 C 1959 IO0 gna STEEL WASTE OIL/WATER

130 Drum Storage Area a Engine Test CeU 447

131 EnginaTastCell a Engine Test CeU 447

132 Oil/Water Separator f Engine Test CeLl 447 C Active 1959 100 gna STEEL

133 Drum Storage Area b VMA-242 453

134 [ Drum Storage Area a VMA-121 454

135 , Drum Storage Area a MALS-[1 General Warehouse 456
136 AircraR Wash Area a VMA-242 461

137 Oil/Water Separator f VMA-242 461 Contains sand, and wasteg2 fuel oil 1960 1,500 gna STEEL SEE COMMENTS

138 Drum Storage Area a VMA-242 461

139 Oil/%Vater Separator f VMA-121 462 Contains sand, and waste//2 fuel oil 1960 1,500 gal STEEL SEE COMMENTS

140 Hazardous Waste Storage Area CURRENT VMA-12[ 462
141 _ircraft Wash Area a VMFAT-10[ 463

142 Drum Storage Area et VMFAT-10[ 463
143 UST f 493 Inactive 1944 UNK. CONCRETE WASTE OIL

144 Drum Storage Area b FMD PW Expend WIP Storage 529
145 UST f FMD PW Expend WIP Storage 529 Inactive 1944 ?.5,O00 gal CONCRETE UNK., WASTE OIL

146 Drum Storage Area a.b Supply Haz/Flem Storage 534

147 Drum Storage Area a,b MALS-I I Van Maint. Shop 602

148 Oil/Water Separator f MALS-I 1Van Maint. Shop 602 inactive, Possible Duplicate of SVv'MU/AOC 215 1964 CONCRETE
149 Drum Storage Area a VMFA-314 605
150 Aircraft Wash Area a VMFA-3[4 605

151 Oil/Water Separator f VMFA-314 605 C Active 1984 IO0 gal STEEL
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SWMUs AND AREAS OF CONCERN
MCAS EL TORO

NO. TYPE SOURCE (I) LOCATION/BUILDING COMMENTS DATE SIZE MATERIAL CONTENTS
152 Aircraft Wash Area a VMFA-323 606

153 Drum Storage Area a VMFA-323 606 Possible Duplicate of SWMU/AOC 255

154. Oil/Wuter Separator f VMFA-323 606 C Possible Duplicate of SWMU/AOC 163 1965 100 ged CONCRETE

155 Vehicle Wash Rack a FMD Admin Or. ce 616 Possible Duplicate of SWMU/AOC 195

156 UST f Auto Hobby Shop 625 Active, RI/FS Site 1967 500 ged CATH. PROT. STEEL WASTE OIL

157 Vehicle Wash Rack a Auto Hobby Shop 626 RI/FS Site

158 Drum Storage Area a,b Auto Hobby Shop 626 RI/FS Site

159 Oil/Water Separator f Auto Hobby Shop 626 Active, RI/FS Site 1967 CONCRETE

[60 Hazardous Waste Storage Area CURRENT MALS-I 1 Parachute/Surv Shop 636

16[ Hazardous Waste Storage Arm CURRENT FMD Elect Power Plant 64[ Duplicate of SWMU/AOC 39

162 UST f FMD Fixed ACFT Start System 643 A Active 1982 185 gal CATH. PROT. STEEL WASTE OIL

163 Oil/Water Separator f FMD Fixed ACFT Start System 643 B Active 1982 100 gal CONCRETE

164 Vehicle Wash Rack a Exchange Au!o Repair 651
165 Drum Storage Area a Exchange Auto Repair 651 Located within SWMU/AOC 164

166 UST f Exchange Auto Relmr 651 5 Active 1971 500 gal STEEL WASTE OIL

167 UST f Exchange Auto Repair 651 6 Active 1971 500 gal STEEL WASTE OIL
168 UST f Exchange Auto Repair 651 7 Active 1971 500 gal STEEL WASTE OIL

169 Oil/Water Separator f Exchange Auto Repair 651 8 [971 500 gal CONCRETE

170 Drum Storage Area a,b FSSG Field Maint. Shop 655

t71 Hazardous Waste Storage Area CURRENT,a MALS-I I Engine Test Cell 658

172 Razardous Waste Storage Area CURRENT MWSS-373 Bulk Refuelers 671

t73 Oil/Water Separator f MWS$-373 Bulk Refuedcm 67i

174 UST f MWSS-373 Rcfucler Meint. Shop 672 kctive UNK. 500 gal STEEL WASTE JP-S

175 Oil/Water Separator f MWSS-373 Rcfucler Maint. Shop 672 A Active 1982 100 gal STEEL

176 UST f MWSS-373 Refueler Meier. Shop 672 B Active 1982 1,000 gal STEEL WASTE OIL

IT7 Drum Storage Area c MWSS-373 Refueler Maint. Shop 672 East, paved 360 gal
[78 Vehicle Wash Rack a MALS-11 GSE South 673

179 Oil/Water Separator f MALS-I [ GSE South 673 A Active 1982 100 ged STEEL

180 UST f MALS-II GSE South 673 B Active 1982 300 gal STEEL WASTE OIL

[81 Landfarming site · MALS-I l GSE South 673 East For rernediating petroleum-contaminnted sell

182 Drum Storage Area c MALS-I l GSE South 673 East 500 sq ft

lg3 Drum Storage Area c MALS-II eSE South 673 East 400 SClfi

184 Drum Storage Area c MALS-I l GSE South 673 East 240 scIft

185 Drum Storage Area c MALS-I l GSE South 673 North 600 scIft

186 Hazardous Waste Storage Area CURRENT MALS-I [ GSE South 673 T3
187 UST f Bec Canyon Wash O/W Separator 674 Acttve 1982 500 gal CONCRETE WASTE OIL

188 UST f Ague Chinon Canyon OFW Separator 675 Active 1982 500 gal CONCRETE WASTE OIL

189 Oil/Water Separator f FMD Corem Storage 676
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MCAS EL TORO

NO. TYPE SOURCE (I) LOCATION/BUILDING COMMENTS DATE SIZE MATERIAL CONTENTS

190 Oil/Water Separator f VMFA-323 Line Maint. Hanger 696 Duplicate of SWlVlU/AOC 163

191 UST f 706 Demolished 1987 1984 100 gal STEEL UNK., WASTE OIL

192 UST f MALS-II Hush House 716 A Active 1976 3,000 gal FIBERGLASS WASTE OIL

X 193 Oil/Water Separator f MAL$-I l Hush House 716 B Active 1976 100 gal CONCRETE
X 194 Former Incinerator Sko I Flight Simulator 746 N

X 195 Vehicle Wash Rack a FMD Util Bidg 758

X 196 Oil/Water Separator f FMD Util Bldg 758 A Active 1982 100 gal STEEL

X 197 UST f FMD Util Bldg 758 B Active 1982 185 gal STEEL WASTE OIL

X 198 Vehicle Wash Rack a FSSG Util Bldg 759

X 199 Oil/Water Separator f FSSG Utll Bldg 759 A Active 198_ 100 gal STEEL

X 200 UST f FSSG Util Bldg 759 B Active 1982 185 gal STEEL WASTE OIL

X 201 Vehicle Wash Rack a FSSO Util Bldg 760

X 202 UST f FSSGUtilBIdg 760 A Active 1982 185gal STEEL WASTEO[L

X 203 Oil/Water Separator f FSSG Util Bldg 760 B Active 1982 100 gal STEEL

X 204 Vehicle Wash Rack a MAG-II ACFT Waehtack Util Bldg 761

,._ X 205 Oil/Water Separator f MAG-il ACFT Washrack Uti] Bldg 761 A Active 1982 100 gal STEEL
..a. X 206 UST f MAG-I 1 ACFT Waalmrack Uti] Bldg 761 B Active 1982 185 gal STEEL WASTE OIL

O1 207 Vehicle Wash Rack a MWSG-37 Uti] Bldg 762 Duplicato of SWMU/AOC 120

X 208 Oil/Water Separator f MWSG-37 Uti{ Bldg 762 A Active 1982 1(30gal STEEL

X 209 UST f MWSG-37 Uti{ Bldg 762 B Active 1982 185 gal STEEL WASTE OIL

210 Vehicle Wash Rack a MAG-I I ACFT Uti{ Bidg 763

X 211 Oil/Water Separator f MAG-11 ACFT Utll Bld8 763 A Active 1982 100 gal STEEL
X 212 UST f MAG-II ACFT Uti{ Bldg 763 B Active 1982 185 gal STEEL WASTE OIL

X 213 Vehicle Wash Rack a MALS-II Util Bid{{ 764

X 214. UST f MALS-I I Util Bldg 764 A Active 1982 185 gal STEEL WASTE OIL

X 215 Oil/water Separator f MALS-II Util Bldg 764 B Active 1982 i00gal STEEL
216 Vehicle Wash Rack a MWSS-371 Util Bldg 765

X 217 UST f MWSS-371 Util Bldg 765 A Active 1982 185 gal STEEL WASTE OIL

X 218 Oil/water Separator f MWSS-371 Uti{ Bldg 765 B Active 1982 100 gal STEEL
219 Vehicle Wash Rack a MWCS-38 UtU Bldg 766

X 220 Oil/water Separator f MWCS-38 Util Bldg 766 A Active 1982 [100 gal STEEL
X 221 UST f MWCS-38 Util Bldg 766 B Active 1982 185 gal STEEL WASTE OIL

X 222 Her.nrdous Waste Storage Area d FMD HW Collection Facility 769 Former permitted HW collection facility

X 223 Hazardous Waste Storage Area d FMD HW Collection Facility 770 Former permitted HW collection facility

X 224 Hazardous Waste Storage Area d MWSG-37 HW Collection Facility 771 Former permitted HW collection facility
X 225 Hazardous Waste Storage Area d FMD HW Collection Facility 772 Former permitted HW coUection facility

X 226 Hazardous Waste Storage Area d MAG-46 HW Collection Facility 778 Former permitted HW collection facility
X 227 Hazardous Waste Storage Area d MAG- I 1 HW Collection Facility 779 Former permitted HW collection facility
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228 UST f MA(3-11 HW Collection Facility 779 T-09 Active 1988 1,000 gte FIBERGLASS COATED STEE FUEL SLOP

X 229 Hazardous Waste Storage Area CURRENT MWSS-373 Motor Pool HQ 800

230 UST f MWSS-373 Motor Pool HQ 800 D Active 1984 1,000 gM FIBERGLASS WASTE OIL

X 231 UST f MWSS-373 Motor Pool HQ 800 E Active 1984 1,000 gte FIBERGLASS WASTE OIL

X 232 Oil/Water Seperator CURRENT MWSS-373 Motor Pool HQ 800 F Active 1984 1.500 gte CONCRETE

X 233 Oil/Water Separator f MWR-Rac Wash Bld 8 817

X 234 Hazardous Waste Storage Area CURRENT PMO Sentry Bid 8 856

235 Drum Storage Area c 1519 West Possible Duplice_ of SWMU/AOC 27 300 sq t_

236 Drum Storage Area b 1663 RI/FS Site

237 Drum Storage Area (2) b 1700

238 Drum Storage Area (2) b 1727

239 Drum Storage Area (2) a Riding Stables/Pea Shelter 1798

240 Drum Storage Area (2) lc FMD Gruds Equip. Shed 155, South

X 241 Drum Storage Arua lc FMD Grnda Equip. Shed 155. Southwest

X 242 Hazardous Waste Storage Area lc VMFAT-101 371

s'_ X 243 Weshrnck k FMD Transport Office 96

X 244 PCB Spill Area [ 457245 Golf Course I 464

246 Golf Course Irtigatlon Tank I 459

247 Pipe line I See Figure 1-2 Form sewagetreatment plant to irt'. tank

X 248 Oil/Water Separator k VMFAT-101 463

X 249 Underground Storage Tank lc VMFAT-101 463

X 250 Underground Storage Tank k FSSO Field Maint. Shop 655

251 Drum Storage Area k Field Maint. Shop 388

X 252 '{azardous Waste Storagc Area k 698
X 253 Vehicle Washrack k Commissary 317

254 Drum Storage Area lc Preservation Facility 359

X 255 Hazardous Waste Storage Area k VMFA-232 606

X 256 Hazardous Waste Storage Area k 441
X 257 Wash Water Runoff Site k 575

X 258 Wash Water Runoff Site k 577

259 Drum Storage Area lc Loading Unloading Ramp 389

X 260 Aboveground Storage Tank k Loading Unloading Ramp 389

X 261 Drum Storage Area lc Auto Organizational Shop 390

X 262 Fuel Storage Area k Auto Organizational Shop 390

X 263 Underground Storage Tank k 374

X 264 Equipment Storage Area lc DRMO LOT//3
X 265 Metal Plating Sewer Lines I See Figure I-I
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266 Drum Storage Area k Ms.VSS-371 Util Bldg 765

267 Drop Tank Fuel Storage Area k VMFA-314 605

268 Vehicle Washrack k Mercury Refuelers 240

269 Flammable Storage Locker k Heat Plant 314

270 Washrack k MWR-Rec Wash Bldg 817

271 Hazardous Waste Storage Area k (3SE North 392

272 Hazardous Wasm Storage Area k 31
273 Washrack k ]1

274 Stock Pile Soil k 3 I

275 Underground Storage Tank f Tank Farm #1 186 Inactive, Decomissioned Tank 1965 1943 25,000 gal Concrete UNKNOWN

276 Underground Storage Tank f Tank Farm ti 187 Inactive, Docomissioned Tank 1965 1943 50,000 gal Concrete UNKNOWN

277 Underground Storage Tank f Tank Farm fi3 188 Removed 1970, Inactive 1943 25,000 gal Concrcte UNKNOWN

278 Underground Storage Tank f Tank Farm//3 190 Removed 1967, 67-(3-3184, Inactive t943 50,000 gal Concrete UNKNOWN

279 Underground Storage Tank f Tank Farm//3 193 Removed 1970, Inactive 1943 50,000 gal Concrete UNKNOWN
280 Underground Storage Tank f Tank Farm//3 195 Removed 1970, Inactive 194.3 25,000 gal Concrete UNKNOWN

281 Underground Storage Tank (2) f 252 Inactive UNKNOWN

282 [Underground Storage Tank f 322B Inactive, Convened to natural gas 73-C-5290 Carbon Steel UNKNOWN

283 iUnderground Storage Tank f 326B Inastive 1945 Carbon Steel UNKNOWN

284 iUnderground Storage Tank (2) f 347D Inactive, Tank ffdled with sand 1948 UNKNOWN

285 !Underground Storage Tank (2) f 399 Inactive 1955 500 gal Carbon Steel UNKNOWN

286 Underground Storage Tank f 733B Inactive 1980 lO,000 gal Fiberglass UNKNOWN

287 ,Underground Storage Tank f 73313 Inactive 1980 {I0,000 gal Fiberglass UNKNOWN

288 Underground Storage Tank f 850A [nnc_ivc, Temporarily closed for repah's - 1990 RI/FS Site 1988 5,000 gal Fiberglass UNKNOWN

289 ,Underground Storage Tank f 850 n Inactive, Temporarily closed for repairs - 1990 RI/FS Site t988 5,000 gal Fiberglass UNKNOWN

290 Underground Storage Tank f 850C Inactive, Temporarily closed for repairs - 1990 RI/FS Site 1988 500 gal Fiberglass UNKNOWN

291 Oil/'Water Separator f FMD Transport Office 96

292 Oil/X,Vater Separator f Agua Chinon Canyon O/W Separator 675B

293 Cleaning Tank k MALS-I I Maint. Hanger 130

294 Drum Storage Area k MALS-II Ma[at. Hanger 130

295 Drum Storage Area k MALS-!I Maint. Hangar 130

296 OilF,,Vater Separator f FMD Haz/Flam Storage 357

297 Former Asphalt Pavement Plant · Northeast of Golf Course

298 Underground Storage Tank k (]SE North 392 Active WASTE OIL
299 Washrack k MXVSS-373 Motor Pool HQ 800
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TABLE 4-1

SWMUs AND AREAS OF CONCERN
MCAS EL TORO

{ NO. { TYPE { SOURCE (1) { LOCATION/EUILDINO { COMMENTS [ DATE{ SIZE [ MATERIAL } CONTENTS [
(1) SOURCE:

Current - Based on sit_ visits Jan-Fab 1991

Past - Based on agency records review and mhr..eHnaeousrecords for MCAS El Toro u identified below:

a - Regional Water Quality Control Board, letter m Lt. Robot (Juno 23, 1989)

b - SPCC map (no data)

c - Department of Health Servia, 1980 Photographs

d - EPA, Region IX, Complisnco Inspection Report, May 1987
e - hmt4n'view

f - UST list, EO & O Idaho, Inc., (See Appendix A)

g - Drum Storaga Areas, son source information in Table 4-2

h - Table 4.-1 identifies the RWQCB

i * Department of Conservation, California Division of Oil and Gu, Long Beach

j - Per MCAS E1Toro List of Oil/Water Seperators

k - Observed during VS!
I - Other

,'_ (2) SWMU/AOC was not abin to bo accurately I_ end/or identified from tho records review information nad the site visits.

fO (3) An 'X' next to the SWMU/AOC Number idi,',"es that a sampling visit is recommended.....a.
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TABLE 4-2

SWMUs AND AREAS OF CONCERN

RECOMMENDED FOR A SAMPLING VISIT
MCAS EL TORO

ANALYTICAL

NO. DESCRIFf!ON/TYPE L(X_ATION/BUILDING PLOT PLAN PARAMETERS (1) PROPOSED SAMPLING PLAN

3 Rifle Range Channel See Figure 1-2 4 I 1-60' long slant boring

4 Bee Canyon Wash See Figure I-2 5 I 2-60' long slant borings

5 Borrego Canyon Wash See Figure 1-2 6 I 2-60' long slant borings
6 Landfarming site W of Perimeter Rd, NW of Bee Cyn Wash 7 2 4-5' deep borings

7 Transformer storage area E of Bee Canyon Wash 8 3 1-5' deep boring

8 Abandoned Well 50-3285 E of Magazine Rd, W of Bldg 809 9 I 3-5' deep borings

9 Fuel bladder East of Aqua Chinon Wash 10 2 3-5' deep borings

11 Agua Chinon Wash See Figure 1-2 11,12 I 4-60' long slant boring
13 Drop Tank Fuel Storage Area SW of bldgs 114 & 115 13 2 3-25' deep borings

14 Drop Tank Fuel Storage Area NW of Bldg 606 14 2 3-5' deep borings

15 Wash water runoff site SW of direct fueling stations 576 15 2 3-5' deep borings

16 Wash water runoff site NW of direct fueling stations 574 16 2 4-5' deep borings

20 Underground Storage Tank Bldg 414 T-C 17 2 2-5' deep borings
26 Hazardous Waste Storage Area 5 Hanger 18 I 1-60' long slant boring; I-5' deep boring _ stain

27 Hazardous Waste Storage Area 10 19 I 1-60' long slant boring; 1-5' deep boring _ stain

30 Drum Storage Area 29 West 20 1 1-60' long slant boring
33 Hazardous Waste Storage Area 51 21 1 1-60' long slant boring; I-5' deep boring @ stain

39 Hazardous Waste Storage Area 115 22 1 2-60' long slant boring; 2-5' deep boring _ stain

41 Vehicle Wash Rack 127 23 2 2-5' deep borings

45 Drum Storage Area 155 East 80 I 3-5' deep borings
46 Vehicle maintenance and parking site 163 East 24 2 4-5' deep borings

48 Underground Storage Tank 178 25 2 2-60' long slant borings

49 Underground Storage Tank 179 25 2 2-60' long slant borings

57 Underground Storage Tank 189 26 2 2-60' long slant borings

59 Underground Storage Tank 191 26 2 2-60' long slant borings

65 Underground Storage Tank 240 B 27 2 1-25' deep boring
66 Oil/Water Separator 240 C 27 2 Combine with SWMU/AOC 65
67 Drum Storage Area 242 25 I 1-60' long slant boring

70 Hazardous Waste Storage Area 289 28 I 1-60' long slant boring; 1-5' deep boring @ stain

72 _Iazardous Waste Storage Area 296 29 I 1-60' long slant boring
73 Hazardous Waste Storage Area 297 30 I 1-60' long slant boring

76 Oil/Water Separator 297 B 30 2 1-25' deep boring

77 Underground Storage Tank 297 C 30 2 Combine with SWMU/AOC 65
83 Hazardous Waste Storage Area 298 31 1 1-60' long slant boring



SVWP'CT099 CLE-CO1-OIF099-S4-O001

blank page

100200E7.LAO\92\MA 4-24



Page 2 of 5

TABLE 4-2

SWMUs AND AREAS OF CONCERN

RECOMMENDED FOR A SAMPLING VISIT
MCAS EL TORO

ANALYTICAL

NO. DESCRIPtION/TYPE LOCATION/BUILDING PLOT PLAN PARAMETERS (1) PROPOSED SAMPLING PLAN

84 Oil/Water Separator 298 C 31 2 1-25' deep boring

85 Underground Storage Tank 298 D 31 2 Combine with SWMU/AOC 84

88 Drum Storage Area 306 East 32 I 2-60' long slant boring
90 Former Sewage Treatment Plant Site 307 SE 33 I 9-5' deep borings

91 Underground Storage Tank 314 A 34 2 2-60' long slant borings

92 Underground Storage Tank 314 B 34 2 2-60' long slant borings

95 Hazardous Waste Storage Area 324 35 I 3-5' deep borings
98 Vehicle Washrack 359 36 2 4-5' deep borings

99 Drum Storage Area 359 36 I 1-60' long slant boring

100 TCE Degreasers 359 36 2 1-25' de_ boring
101 Oil/Water Separator 359 B 36 2 1-25' deep boring

102 Underground Storage Tank 359 C 36 2 !-25' deep boring107 Hnznrdous Waste Storage Area 371 11 I 2-25' deep boring
110 Vehicle Weshrack 386 37 2 4-5' deep borings

112 Oil/Water Separator 386 B 37 2 1-25' deep boring

113 Underground Storage Tank 386 C 37 2 Combine with SWMU/AOC 112

116 Drum Storage Area 388 38 I 1-60' long slant boring
120 Vehicle Washrack 390 39 2 4-5' deep borings

124 Hazardous Waste Storage Area 392 40 I 1-60' long slant boring

125 Hazardous Waste Storage Area 415 41 I 1-60' long slant boring

129 iUnderground Storage Tank 445 C 42 2 1-25' deep boring

130 IDrum Storage Area 447 43 I 3-5' deep borings

131 Engine Test Cell 447 43 I 4-5' deep borings @ stains

132 Oil/Water Separator 447 C 43 2 1-25' deep boring

137 Oil/Water Separator 461 44 2 1-25' deep boring
138 Drum Storage Area 461 44 I 1-60' long slant boring

139 Oil/Water Separator 462 45 2 1-25' deep boring
144 Drum Storage Area 529 46 I 1-60' long slant boring

145 Underground storage tank 529 46 2 2-60' long slant borings

147 Drum Storage Area 602 47 I 3-5' deep borings
149 Drum Storage Area 605 48 I 1-60' long slant boring

151 Oil/Water Separator 605 C 48 2 1-25' deep boring
160 Hazardous Waste Storage Area 636 49 1 1-60' long slant boring
162 Underground Storage Tank 643 A 50 2 1-25' deep boring
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TABLE 4-2

SWMUs AND AREAS OF CONCERN

RECOMMENDED FOR A SAMPLING VISIT
MCAS EL TORO

ANALYTICAL

NO. DESCRIPTION/TYPE LOCATION/BUILDING PLOT PLAN PARAMETERS (1) PROPOSED SAMPLING PLAN

163 Oil/Water Separator 643 B 50 2 Combine with SWMU/AOC 162
164 Vehicle Washrack 651 51 2 2-25' deep borings

169 Oil/Water Separator 651 8 51 2 1-25' deep boring
ltl Hazardous Waste Storage Area 658 52 I 1-60' long slant boring

172 Hazardous Waste Storage Area 671 53 I 1-60' long slant boring

173 Oil/Water Separator 671 53 2 1-25' deep boring

175 Oil/Water Separator 672 A 53 2 1-25' deep boring

176 iUnderground Storage Tank 672 B 53 2 1-25' deep boring

179 Oil/Water Separator 673 A 54 2 1-25' deep boring
180 Underground Storage Tank 673 B 54 2 Combine with SWMU/AOC 179

181 Landfarming site 673 East 55 2 7-5' deep borings

186 Hazardous Waste Storage Area 673 T3 54 1 1-60' long slant boring; 1-5' deep boring @ stain
187 Tank 674 5 2 1-60' long slant boringUnderground Storage

188 Underground Storage Tank 675 12 2 1-60' long slant boring
189 Oil/Water Separator 676 5 2 Combine with SWMU/AOC 187

193 Oil/Water Separator 716 B 56 2 !1-25' deep boring
194 ?ormer Incinerator Site 746 N 57 1 3-5' deep borings

195 Vehicle Washrack 758 58 2 3-5' deep borings

196 Oil/Water Separator 758 A 58 2 1-25' deep boring

197 Underground Storage Tank 758 B 58 2 Combine with SWMU/AOC 196
198 Vehicle Washrack 759 59 2 4-5' deep borings

199 Oil/Water Separator 759 A 59 2 1-25' deep boring

200 Underground Storage Tank 759 B 59 2 Combine with SWMU/AOC 199
201 Vehicle Washrack 760 38 2 4-5' deep borings

202 Underground Storage tank 760 A 38 2 11-25' deep boring

203 Oil/Water Separator 760 B 38 2 Combine with SWMU/AOC 202
204 Vehicle Washrack 761 60 2 4-5' deep borings

205 Oil/Water Separator 761 A 60 2 1-25' deep boring

206 Underground Storage Tank 761 B 60 2 Combine with SWMU/AOC 205
208 Oil/Water Separator 762 A 39 2 1-25' deep boring

209 Underground storage tank 762 B 39 2 Combine with SWMU/AOC 208

211 Oil/Water Separator 763 A 61 2 1-25' deep boring
212 Underground Storage Tank 763 B 61 2 Combine with SWMU/AOC 211
213 Vehicle Washrack 764 40 2 4-5' deep borings
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TABLE 4-2

SWMUs AND AREAS OF CONCERN

RECOMMENDED FOR A SAMPLING VISIT
MCAS EL TORO

ANALYTICAL

NO. DESCRIPTION/TYPE LOCATION/BUILDING PLOT PLAN PARAMETERS (1) PROPOSED SAMPLING PLAN

214 Underground Storage Tank 764 A 40 2 1-25' deep boring
215 Oil/Water Separator 764 B 40 2 Combine with SWMU/AOC 214

217 Underground Storage Tank 765 A 25 2 1-25' deep boring
218 Oil/V_ater Separator 765 B 25 2 Combine with SWMU/AOC 217

220 OilONater Separator 766 A 19 2 1-25' deep boring

221 Underground Storage Tank 766 B 19 2 Combine with SWMU/AOC 220

222 Hazardous Waste Storage Area 769 32 1 1-60' long slant boring

223 Hazardous Waste Storage Area 770 37 1 1-60' long slant boring
224 Hazardous Wastc Storage Area 771 62 1 1-60' long slant boring

225 Hazardous Waste Storage Area 772 63 1 1-60' long slant boring

226 Hazardous Waste Storage Area 778 42 I 1-60' long slant boring

227 Hazardous Waste Storage Area 779 64 I 1-60' long slant boring
229 Hazardous Waste Storage Area 800 65 I 1-60' long slant boring
231 Underground Storage Tank 800 E 65 2 1-25' deep boring

232 Oil/Water Separator 800 F 65 2 1-25' deep boring

233 Oil/Water Separator 817 66 2 1-25' deep boring
234 Hazardous Waste Storage Area 856 67 I 1-60' long slant boring

241 Drum Storage Area 155 Southwest 68 I 1-60' long slant boring

242 Hazardous Waste Storage Area 371 11 I 2-5' deep borings

243 Washrack 96 69 2 4-5' deep borings

244 PCB Spill Area 457 70 3 3-5' deep borings

248 Oil/Water Separator 463 71 2 1-25' deep boring

249 Underground Storage Tank 463 71 2 1-25' deep boring
250 Underground Storage Tank 655 59 2 1-25' deep boring

252 Hazardous Waste Storage Area 698 61 I 1-60' long slant boring
253 Vehicle Washrack 317 72 2 1-5' deep boring

255 Hazardous Waste Storage Area 606 50 1 1-60' long slant boring

256 Hazardous Waste Storage Area 441 73 1 2-5' deep borings
257 !Wash Water Runoff Site 575 16 2 3-5' deep borings
258 Wash Water Runoff Site 577 15 2 3-5' deep borings

260 Aboveground Storage Tank 389 74 2 2-5' deep borings

261 Drum Storage Area 390 39 I 2-5' deep borings
262 Fuel Storage Area 390 39 2 2-5' deep borings
263 Underground Storage Area 374 75 2 3-5' deep borings
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TABLE 4-2

SWMUs AND AREAS OF CONCERN

RECOMMENDED FOR A SAMPLING VISIT
MCAS EL TORO

ANALYTICAL

NO. DESCRIPTION/TYPE LOCATION/BUILDING PLOT PLAN PARAMETERS (1) PROPOSED SAMPLING PLAN

264 Equipment Storage Yard DRMO LOT # 3 55 2 3-5' deep borings

265 Metal Plating Sewer Lines See Figure I-1 79 I 10-25' deep borings

269 Fuel Storage Locker 314 34 2 4-5' deep borings

270 Washrack 817 69 I 1-60' long slant boring

271 Hazardous Waste Storage Ares 392 40 I 1-60' long slant boring
272 Hazardous Waste Storage Area 31 76 2 3-5' deep borings

273 Washrack 31 76 2 2-60' long slant borings

275 Underground Storage Tank Tank Farm # I 186 62 2 2-60' long slant borings

276 Underground Storage Tank Tank farm # I 187 62 2 2-60' long slant borings
277 Underground Storage Tank Tank Farm # 3 lgg 26 2 2-60' long slant borings

278 Underground Storage Tank Tank Farm # 3 190 26 2 2-60' long slant borings

279 Underground Storage Tank Tank Farm # 3 193 26 2 2-60' long slant borings

280 Undcrground Storage Tank Tank Farm # 3 195 26 2 1-25' deep boring
282 Underground Storage Tank 322B 69 2 1-25' deep boring

283 Underground Storage Tank 326B 77 2 2-60' long slant borings

286 Underground Storage Tank 733B 78 2 2-60' long slant borings

287 Underground Storage Tank 733C 78 2 1-25' deep boring
291 Oil/Water Separator 96 69 2 Combine with SWMU/AOC 188

292 Oil/Water Separator 675B 12 2 1-25' deep boring

296 Oil/Water Separator 357 34 2 1-25' de_ boring

298 Underground Storage Tank 392 40 2 1-25' deep boring

(!) The proposed analytical parameters for a SWMU conform to thc fol]owing code:

I -- Samples are to be analyzed for the entire contract Laboratory Routine Analytical Services (RAS)

Target Compound List (TCL) for organics and Target Analyte List (TAL) for metals.

In addition, Special Analytical Service analyses for Total Petroleum Hydrocarbons (TPH),
Total Fuel Hydrocarbons (TFH), and pH are proposed for each sample.

2 = Samples are to bc analyzed for TPH (or TFH) and volatile organics. Tanks with unknown contents

arc proposed for both TPH and TFH.

3 -- Samples are to be analyzed for PCBs, TPH and volatile organics.
4 = Samples are to be analyzed for dioxin.
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to verify that proposed boring locations will bypass known underground

obstructions (i.e., underground storage tanks [USTs], pipelines, cables, etc.). For

some locations, it may be determined that geophysical surveys should be

performed to accurately identify underground utilities and structures.

4.1.2 Procure Subcontractors and Field Equipment

Before the field work can begin for the sampling visits, various subcontractors and

field equipment will need to be procured. Subcontractor services for the drillers

and for the analytical laboratory will need to be procured through a bidding

process which will include activities such as preparation of bid packages,

conducting necessary meetings and job walks, reviewing bidders' cost proposals,

selection of winning subcontractors, and preparation of contract documents.

In addition, necessary field equipment for sampling and health and safety will

need to be purchased and be available at the Station prior to implementing the

field work.

4.1.3 Prepare Waste Management Plan

A Waste Management Plan will be prepared for the RFA sampling visits prior to

initiating the field work at the Station. The Waste Management Plan recently

developed for the RI/FS Program will be used as a basis for this plan and will be

modified as appropriate to cover the waste management requirements for the

RFA.
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4.2 Sampling Strategy

Soil sampling in the vadose zone is recommended for the sampling visits in the RFA for

MCAS El Toro. The objective of the sampling visits for the SWMUs and areas of

concern recommended for evaluation in the Draft PRNSI Report is to determine if a

release has occurred. It is not the intention of these sampling visits to determine the

extent of potential contamination at any of the SWMUs or areas of concern being

sampled.

Three basic types of borings described below are recommended for evaluating SWMUs

and areas of concern at the Station. These include shallow soil borings 4 to 5 feet in

depth, 25-feet deep soil borings, and 60-feet long angle borings. Typically, one of these

type of borings is recommended for the sampling visit for a particular SWMU; in some

instances, a combination of the three types of borings is recommended. The proposed

sampling strategy is based on judgmental sampling in which sample locations are

selected based on where a release from a SWMU or area of concern is likely to be

detected.

For USTs, soil sampling has been recommended for release detection rather than tank

testing for the following reasons:

0 Tank testing will only indicate that a release may have occurred from a UST. Soil

sampling and analysis will determine whether a release has occurred, and will also

identify the released contaminants and their concentrations in the soil. Analysis of

soil samples for volatile organics will also assist in deciding whether SWMUs
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should be considered for inclusion into OU-4 of the RI/FSProgram in the event of

a release being detected. Tank testing will not provide a basis for assessing

whether a failed UST should be included into the RI/FSProgram.

o Releases determined from tank testing would require confirmation sampling

because of the possibility of false results (e.g., tanks failing because of leaks in

vent lines that are normally liquid-free except during a test).

4.2.1 Shallow Soil Borings

Shallow soil borings (4 to 5-foot depth) will be drilled at SWMUs and areas of

concern that are unpaved and have a relativelywell-defined release area. Shallow

borings will also be drilled on certain paved areas (e.g., washracks and parking

areas) for detection of releases to soil through cracked or defective concrete and

asphalt. The holes will be backfilled with grout and topped with asphalt or

concrete.

Two soil samples will be collected from the shallow borings: one at a depth of

24 inches and another at the bottom of the boring at a depth of 4 to 5 feet. Both

samples are proposed for laboratory analysis.

4.2.2 Twenty-Five-Foot Soil Borings

Soil borings drilled to a depth of 25 feet are recommended for SWMUs and areas

of concern where shallow borings may not be adequate for assessing whether a
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release has occurred. Underground storage tanks are an example of a SWMU or

area of concern where borings deeper than 4 to 5 feet are required to assess a

release. Tanks with a capacity of 2,000 gallons or less will be evaluated by a

25-foot depth boring.

Soil will be sampled at depths of 5, 10, 15, 20, and 25 feet in these borings. Soil

at each of these sampling depths will be subjected to headspace analysis with an

organic vapor analyzer (OVA)or HNu and will be visually observed for indications

of contamination. All of the soil samples from the 25-foot boring are proposed for

laboratory analysis.

4.2.3 Angle Borings

Angle borings will be drilled at SWMUs and areas of concern where it would be

difficult (or impossible) to drill directly above the potential release area. Angle

borings are recommended for hazardous waste storage areas (HWSAs) where it

would not be practical to empty the HWSA, cut the concrete pad, drill a vertical

boring, patch up the concrete surface, and then put the drums back inside. Angle

borings are also recommended for sampling at the major washes and at USTs

greater than 2,000 gallon capacity where vertical borings adjacent to the tank may

not adequately detect a release.

Angle borings will be drilled at a 30 degree angle from vertical. Each of the angle

borings will be 60 feet in length corresponding to a depth of about 52 feet below

ground surface. Soil samples will be collected at intervals of 10 feet along the
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length of the borehole, for a total of 6 samples per angle boring. Soil at each of

these sampling depths will be subjected to headspace analysis with an OVA or

HNu and will be visually observed for indications of contamination, Each of the

six samples per angle boring is proposed for laboratory analysis.

4.3 Analytical Parameters

Samples collected during the sampling visits are proposed to be analyzed at U.S.

Environmental Protection Agency (EPA) Level IV and Level V quality standards.

Analyses will be performed in a Contract Laboratory Program (CLP) analytical

laboratory. Analytical methods which follow CLP Routine Analytical Services (RAS)

procedures and use Contract Required Detection Limits (CRDL) will be analyzed at EPA

Level IV quality standards. Level IV is characterized by rigorous quality protocols,

documentation, and validation. Analytical methods which follow Special Analytical

Services (SAS) procedures will be analyzed at EPA Level V quality standards. These

have method-specific protocols, documentation and validation requirements. A

complete discussion of data quality objectives (DQOs) and analytical and quality control

(QC) procedures is provided in the QAPP (Appendix A),

Table 4-3 presents a summary of the proposed laboratory analyses for each of the

SWMUs and areas of concern recommended for a sampling visit.
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4.3.1 Areas Proposed for Analysis for a Wide Range of Parameters

Soil samples from 51 SWMUs and areas of concern are recommended to be

analyzed for a wide range of parameters because of the nature of the wastes that

were managed at these areas. Examples of SWMUs in this category are HWSAs,

the drainage channels, and the abandoned metal plating sewer lines. Soil

samples at these 51 SWMUs will be analyzed for the entire CLP RAS Target

Compound List (TCL) for organics and Target Analyte List ('I'AL) for metals. The

compounds included in the TCL and TAL are presented in Table 4-4. This list

includes volatile and semivolatile organic compounds, metals, cyanide, pesticides,

and polychlorinated biphenyls (PCBs). Additional Special Analytical Services

(SAS) analyses for Total Petroleum Hydrocarbons (TPH), Total Fuel Hydrocarbons

(TFH), and PH will also be performed on each of the samples for these

51 SWMUs.

In addition to these analyses, analysis for dioxin is proposed for SWMU/AOC

Number 194, the former incinerator site. Because burning of waste material

occurred at this area, the potential for dioxin formation and release to soil will be

evaluated. It should be noted that this is the only SWMU where dioxin analysis is

planned.
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Table 4-3

Proposed Laboratory Analyses for RFA Sampling Visits
MCAS El Toro

Page I of 6

SWMU/ Semi- Pesti- Dioxins
AOC Volatile Volatile cides/ and

Number Organics Organics Metals TPH TFH PCBs pH Furans

3 6 6 6 6 6 6 6 --

4 12 12 12 12 12 12 12 --

5 12 12 12 12 12 12 12 --

6 8 ...... 8 ......

7 2 .... 2 -- 2 ....

8 6 6 6 6 6 6 6 --

9 6 ...... 6 ......

11 24 24 24 24 24 24 24 --

13 6 ...... 6 ......

14 6 ...... 6 ......

15 6 ...... 6 ......

16 8 ...... 8 ......

20 4 ...... 4 ......

26 8 8 8 8 8 8 8 --

27 8 8 8 8 8 8 8 --

30 6 6 6 6 6 6 6 --

33 8 8 8 8 8 8 8 --

39 16 16 16 16 16 16 16 --

41 4 .... 4 ........

45 6 6 6 6 6 6 6 --

46 8 .... 8 ........

48 12 .... 12 .......

49 12 .... 12 ........

57 12 .... 12 ........

59 12 .... 12 ........

65 5 .... 5 ........
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Table 4-3

Proposed Laboratory Analyses for RFA Sampling Visits
MCAS El Toro

Page 2 of 6

SWMU/ Semi- Pesti- Dioxins
AOC Volatile Volatile cides/ and

Number Organics Organics Metals TPH TFH PCBs pH Furans

67 6 6 6 6 6 6 6 --

70 8 8 8 8 8 8 8 --

72 6 6 6 6 6 6 6 --

73 6 6 6 6 6 6 6 --

76 5 .... 5 ........

83 6 6 6 6 6 6 6 --

84 5 .... 5 .......

88 12 12 12 12 12 12 12 --

90 18 18 18 18 18 18 18 --

91 12 .... 12 ........

92 12 .... 12 ........

95 6 6 6 6 6 6 6 --

98 8 .... 8 ........

99 6 6 6 6 6 6 6 --

100 5 .... 5 ........

101 5 .... 5 ........

102 5 ...... 5 ......

107 4 4 4 4 4 4 4 --

110 8 .... 8 ........

112 5 .... 5 ........

116 6 6 6 6 6 6 6 --

120 8 .... 8 ........

124 6 6 6 6 6 6 6 --

125 6 6 6 6 6 6 6 --

129 5 .... 5 ........

130 6 6 6 6 6 6 6 --
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Table 4-3

Proposed Laboratory Analyses for RFA Sampling Visits
MCAS El Toro

Page 3 of 6

SWMU/ Semi- Pesti- Dioxins
AOC Volatile Volatile cides/ and

Number Organics Organics Metals TPH TFH PCBs pH Furans

131 8 8 8 8 8 8 8 --

132 5 .... 5 ........

137 5 .... 5 ........

138 6 6 6 6 6 6 6 --

139 5 .... 5 ........

144 6 6 6 6 6 6 6 --

145 12 .... 12 ........

147 6 6 6 6 6 6 6 --

149 6 6 6 6 6 6 6 --

151 5 .... 5 ........

160 6 6 6 6 6 6 6 --

162 5 .... 5 ........

164 10 .... 10 ........

169 5 .... 5 ........

171 6 6 6 6 6 6 6 --

172 6 6 6 6 6 6 6 --

173 5 .... 5 ........

175 5 .... 5 ........

176 5 .... 5 ........

179 5 - __ 5 ........

181 14 ...... 14 ......

186 8 8 8 8 8 8 8 --

187 6 - __ 6 ........

188 6 .... 6 ........

193 5 .... 5 ........

194 6 6 6 6 6 6 6 6
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Table 4-3
Proposed Laboratory Analyses for RFA Sampling Visits

MCAS El Toro

Page 4 of 6

SWMU/ Semi- Pesti- Dioxins
AOC Volatile Volatile cides/ and

Number Organics Organics Metals TPH TFH PCBs pH Furans

195 8 .... 8 ........

196 5 .... 5 ........

198 8 .... 8 ........

199 5 .... 5 ........

201 8 .... 8 ........

202 5 .... 5 ........

204 8 .... 8 ........

205 5 .... 5 ........

208 5 .... 5 ........

211 5 .... 5 ........

213 8 .... 8 ........

214 5 .... 5 ........

217 5 .... 5 ........

220 5 .... 5 ........

222 6 6 6 6 6 6 6 --

223 6 6 6 6 6 6 6 --

224 6 6 6 6 6 6 6 --

225 6 6 6 6 6 6 6 --

226 6 6 6 6 6 6 6 --

227 6 6 6 6 6 6 6 --

229 6 6 6 6 6 6 6 --

231 5 .... 5 ........

232 5 .... 5 ........

233 5 .... 5 ........

234 6 6 6 6 6 6 6 --

241 6 6 6 6 6 6 6 --

100200E8,LAO\92_MA 4-45



SVWP'CT099 CLE-C01-01F099-S4-0001

blank page

100200E7.LAO\92\MA 4-46



SVWP'CTO99 CLE-C01-01F099-S4-0001

Table 4-3

Proposed Laboratory Analyses for RFA Sampling Visits
MCAS El Toro

Page 5 of 6

SWMU/ Semi- Pesti- Dioxins
AOC Volatile Volatile cides/ and

Number Organics Organics Metals TPH TFH PCBs pH Furans

242 4 4 4 4 4 4 4 --

243 8 .... 8 ........

244 6 .... 6 -- 6 ....

248 5 .... 5 ........

249 5 .... 5 ........

250 5 .... 5 ........

252 6 6 6 6 6 6 6 --

253 2 .... 2 ......

255 6 6 6 6 6 6 6 --

256 4 4 4 4 4 4 4 --

257 6 ...... 6 ......

258 6 ...... 6 ......

260 4 ...... 4 ......

261 4 4 4 4 4 4 4 --

262 4 ...... 4 ......

263 6 ...... 6 ......

264 6 .... 6 ........

265 50 50 50 50 50 50 50 --

269 15 .... 15 ........

270 8 .... 8 ........

271 6 6 6 6 6 6 6 --

272 6 6 6 6 6 6 6 --

273 6 .... 6 ........

275 12 .... 12 12 ......

276 12 .... 12 12 ......

277 12 .... 12 12 ......
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Table 4-3

Proposed Laboratory Analyses for RFA Sampling Visits
MCAS El Toro

Page 6 of 6

SWMU/ Semi- Pesti- Dioxins
AOC Volatile Volatile cides/ and

Number Organics Organics Metals TPH TFH PCBs pH Furans

278 12 .... 12 12 ......

279 12 .... 12 12 ......

280 12 .... 12 12 ......

282 5 .... 5 5 ......

283 5 .... 5 5 ......

286 12 .... 12 12 ......

287 12 .... 12 12 ......

291 5 .... 5 ........

296 5 .... 5 ........

298 5 .... 5 ........

Totals 1,028 418 418 939 613 426 418 6
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Table 4-4
Target Compound List (TCL) and

Contract Required Quantitation LimEs (CRQL)*
Sheet 1 of 7

Quantitation Limits**

Low Soil/Sediment a
CAS Number ug/Kg

Volatiles

1. Chloromethane 74-87-3 10

2. Bromomethane 74-83-9 10

3. Vinyl Chloride 75-01-4 10

4. Chloroethane 75-00-3 10

5. Methylene Chloride 75-09-2 5

6. Acetone 67-64-1 10

7. Carbon Disuffide 75-15-0 5

8. 1,1-Dichloroethene 75-35-4 5

9. 1,1-Dichloroethane 75-34-3 5

10. 1,2-Dichloroethene (total) 540-59-0 5

11. Chloroform 67-66-3 5

12. 1,2-Dichloroethane 107-06-2 5

13. 2-Butanone 78-93-3 10

14. 1,1,1-Trichloroethane 71-55-6 5

15. Carbon Tetrachloride 56-23-5 5

16. Vinyl Acetate 108-05-4 10

17. Bromodichloromethane 75-27-4 5

18. 1,2-Dichloropropane 78-87-5 5

19. cis-1, 3-Dichloropropene 10061-01-5 5

20. Trichloroethene 79-01-6 5

21. Dibromochloromethane 124-48-1 5

22. 1,1,2-Trichloroethane 79-00-5 5

23. Benzene 71-43-2 5

24. trans-1, 3-Dichloropropene 10061-02-6 5

25. Bromoform 75-25-2 5

26. 4-Methyl-2-pentanone 108-10-1 10

27. 2-Hexanone 591-78-6 10
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Table 4-4
Target Compound List (TCL) and

Contract Required Quantltation Limits (CRQL)*
Sheet 2 of 7

Quantitation Limits**

Low Soil/Sediment a
CAS Number ug/Kg

Volatiles (Continued)

28. Tetrachloroethene 127-18-4 5

29. Toluene 108-88-3 5

30. 1,1,2,2-Tetrachloroethane 79-34-5 5

31. Chlorobenzene 108-90-7 5

32. Ethyl Benzene 100-41-4 5

33. Styrene 100-42-5 5

34. Xylenes (Total) 1330-20-7 5

Semlvolatlles

35. Phenol 108-95-2 330

36. bis(2-Chloroethyl) ether 111-44-4 330

37. 2-Chlorophenol 95-57-8 330

38. 1,3-Dichlorobenzene 541-73-1 330

39. 1,4-Dichlorobenzene 106-46-7 330

40. Benzyl alcohol 100-51-6 330

41. 1,2-Dichlorobenzene 95-50-1 330

42. 2-Methylphenol 95-48-7 330

43. bis(2-Chloroisopropyl) ether 108-60-1 330

44. 4-Methylphenol 106-44-5 330

45. N-Nitroso-di-n-dipropylamine 621-64-7 330

46. Hexachloroethane 67-72-1 330

47. Nitrobenzene 98-95-3 330

48. Isophorone 78-59-1 330

49. 2-Nitrophenol 88-75-5 330

50. 2,4-Dimethylphenol 105-67-9 330

51. Benzoic acid 65-85-0 1600

52. bis(2-Chloroethoxy) methane 111-91-1 330

53. 2,4-Dichlorophenol 120-83-2 330
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Table 4-4
Target Compound List (TCL) and

Contract Required Quantitation Limits (CRQL)*
Sheet 3 of 7

Quantitation Limits**

Low Soil/Sediment a
CAS Number ug/Kg

Semlvolatiles (Continued)

54. 1,2,4-Trichlorobenzene 120-82-1 330

55. Naphthalene 91-20-3 330

56. 4-Chloroaniline 106-47-8 330

57. Hexachlorobutadiene 87-68-3 330

58. 4-Chloro-3-methylphenol 59-50-7 330
(para-chloro-meta-cresol)

59. 2-Methylnaphthalene 91-57-6 330

60. Hexachlorocyclopentadiene 77-47-4 330

61. 2,4,6-Trichlorophenol 88-06-2 330

62. 2,4,5-Trichlorophenol 95-95-4 1600

63. 2-Chloronaphthalene 91-58-7 330

64. 2-Nitroaniline 88-74-4 1600

65. Dimethylphthalate 131-11-3 330

66. Acenaphthylene 208-96-8 330

67. 2,6-Dinitrotoluene 606-20-2 330

68. 3-Nitroaniline 99-09-2 1600

69. Acenaphthene 83-32-9 330

70. 2,4-Dinitrophenol 51-28-5 1600

71. 4-Nitrophenol 100-02-7 1600

72. Dibenzofuran 132-64-9 330

73. 2,4-Dinitrotoluene 121-14-2 330

74. Diethylphthalate 84-66-2 330

75. 4-Chlorophenyl-phenyl ether 7005-72-3 330

76. Fluorene 86-73-7 330

77. 4-Nitroaniline 100-01-6 1600

78. 4,6-Dinitro-2-methylphenol 534-52-1 1600

79. N-nitrosodiphenylamine 86-30-6 330

80. 4-Bromophenyl-phenylether 101-55-3 330
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Table 4-4
Target Compound List (TCL) and

Contract Required Quantitatlon LimEs (CRQL)*
Sheet 4 of 7

Quantitation Limits**

Low Soil/Sediment a
CAS Number ug/Kg

Semlvolatiles (Continued)

81. Hexachlorobenzene 118-74-1 330

82. Pentachlorophenol 87-86-5 1600

83. Phenanthrene 85-01-8 330

84. Anthracene 120-12-7 330

85. Di-n-butylphthalate 84-74-2 330

86. Fluoranthene 206-44-0 330

87. Pyrene 129-00-0 330

88, Butylbenzylphthalate 85-68-7 330

89. 3,3'-Dichlorobenzidine 91-94-1 660

90. Benzo(a)anthracene 56-55-3 330

91. Chrysene 218-01-9 330

92. bis(2-Ethylhexyl)phthalate 117-81-7 330

93. Di-n-octylphthalate 117-84-0 330

94. Benzo(b)fluoranthene 205-99-2 330

95. Benzo(k)fluoranthene 207-08-9 330

96. Benzo(a)pyrene 50-32-8 330

97. Indeno(1,2,3-cd)pymne 193-39-5 330

98, Dibenz(a,h)anthracene 53-70-3 330

99, Benzo(g,h,i)perylene 191-24-2 330

Pesticides/PCBs

100. alpha-BHC 319-84-6 8.0

101. beta-BHC 319-85-7 8.0

102. delta-BHC 319-86-8 8.0

103. gamma-BHC (Lindane) 58-89-9 8.0

104. Heptachlor 76-44-8 8.0

105, Aldrin 309-00-2 8.0

I 106. Heptachlor epoxide 1024-57-3 8.0
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Table 4-4
Target Compound List (TCL) and

Contract Required Quantitation Limits (CRQL)*
Sheet 5 of 7

Quantitation Limits**

Low Soil/Sediment a
CAS Number ug/Kg

Pesticldes/PCBs (Continued)

107. Endosuffan I 959-98-8 8.0

108. Dieldrin 60-57-1 16.0

109. 4,4'-DDE 72-55-9 16.0

110. Endrin 72-20-8 16.0

111. Endosulfan II 33213-85-9 16.0

112. 4,4'-DDD 72-54-8 16.0

113. Endosuffan sulfate 1031-07-8 16.0

114. 4,4'-DDT 50-29-3 16.0

115. Methoxychlor 72-43-5 80.0

116. Endrin ketone 53494-70-5 16.0

117. alpha-Chlordane 5103-71-9 80.0

118. gamma-Chlordane 5103-74-2 80.0

119. Toxaphene 8001-35-2 160.0

120. Aroclor-1016 12674-11-2 80.0

121. Aroclor-1221 11104-28-2 80.0

122. Aroclor-1232 11141-16-5 80.0

123. Aroclor-1242 53469-21-9 80.0

124. Aroclor-124B 12672-29-6 80.0

125. Aroclor-1254 11097-69-1 160.0

126. Aroclor-126D 11096-82-5 160.0

aMedium Soil/Sediment Contract Required Quantitation Limits (CRQL) for Volatile TCL Compounds are
125 times the individual Low Soil/Sediment CRQL.

bMedium Soil/Sediment Contract Required Quantitation Limits (CRQL) for SemivolatileTCL Compounds
are 60 times the individual Low Soil/Sediment CRQL.

CMediumSoil/Sediment Contract Required Quantitation Limits (CRQL) for Pesticide/PCB TCL
compounds are 15 times the individual Low Soil/Sediment CRQL.

*Specific quantitation limits are highly matrix dependent. The quantitation limits listed herein are
provided for guidance and may not always be achievable. Also CRQL may differ depending on the
latest EPA requirements,however the CRQL values are not expected to change greatly in later EPA
protocols.

**Ouantitation limits listed for soil/sediment are based on wet weight. The quantitation limits
calculated by the laboratoryfor soil/sediment, calculated on dry weight basis as required by the
contract, will be higher.
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Table 4-4
Inorganic Target Analyte List (TAL)

Sheet 6 of 7

Contract Required
Detection Limit (1,2)

Analyte (ug/I)

Aluminum 200

Antimony 60

Arsenic 10

Barium 200

Beryllium 5

Cadmium 5

Calcium 5000

Chromium 10

Cobalt 50

Copper 25

Iron 100

Lead 5

Magnesium 5000

Manganese 15

Mercury 0.2

Nickel 40

Potassium 5000

Selenium 5

Silver 10

Sodium 5000

Thallium 10

Vanadium 50

Zinc 20

Cyanide 10
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Table 4-4
Inorganic Target Analyte List (TAL)

Sheet 7 of 7

Notes:

(1) Subject to the restrictions specified in the first page of Part G, Section IV of Exhibit D (Alternate
Methods - Catastrophic Failure) any analytical method specified in SOW Exhibit D may be utilized as
long as the documented instrument or method detection limits meet the Contract Required Detection
Limit (CRDL) requirements. Higher detection limits may only be used in the following circumstance:

If the sample concentration exceeds five times the detection limit of the instrument or method in use,
the value may be reported even though the instrument or method detection limit may not equal the
Contract Required Detection Limit. This is illustrated in the example below:

For lead:

Method in use - ICP
Instrument Detection Limit (IDL) - 40
Sample concentration - 220
Contract Required Detection Limit (CRDL) - 5
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4.3.2 Areas Proposed for Analysis for TPH (or TFH) and Volatile Organics

Only

Soil samples from 86 SWMUs and areas of concern are recommended to be

analyzed for the following parameters: Volatile organics and TPH (or TFH).

These SWMUs have been identified as managing hydrocarbon-type wastes and

include USTs storing waste petroleum products, washracks with oily water, and

other miscellaneous areas. Samples at these SWMUs are typically recommended

for analysis for either TPH or TFH (except for USTs whose tank contents are

unknown which are recommended for analysis for both TPH and TFH). Wherethe

waste managed at a SWMU is a fuel (e.g., waste JP-5), analysis for TFH is

recommended. For SWMUs with non-fuel hydrocarbons (e.g., waste oil, oily

water, etc.), analysis for TPH is recommended. All samples at these SWMUs are

also planned for analysis for volatile organics to assess whether they may be

potential sources of the regional VOC-contaminated groundwater being investi-

gated under the RI/FSProgram.

4.3.3 Areas Proposed for Analysis for PCBs, TPH, and Volatile Organics

Only

Soil samples from two SWMUs and areas of concern are recommended to be

analyzed for the following parameters: PCBs, TPH, and volatile organics. These

are SWMU/AOCNumbers 7 and 244 which are both areas where there has been

a spill of transformer fluid. Since the nature of the potential contamination is

defined at these SWMUs, the analytical parameters have been limited to PCBs
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and TPH for characterization of the transformer fluid and volatile organics to

assess whether these SWMUs may be potential sources of the regional VOC-

contaminated groundwater being investigated under the RI/FS Program.
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5.0 REQUEST FOR ANALYSIS

The analytical parameters for this study include volatiles, semivolatiles, pesticides/PCBs,

metals, cyanide, dioxins and furans, TPH and TFH. Volatiles, semivolatiles, pesticides/

PCBs, metals, and cyanide will be analyzed per EPA Routine Analytical Services (RAS

Contract Laboratory Program) compound/analyte lists and procedures. Analytical

procedures for dioxins and furans, TPH and TFH are provided below. These proce-

dures are based on standard EPA procedures and include parameter-specific QC

procedures.

Table 5-1 presents information on sample preservatives, analytical holding times,

contract holding times, and sample bottle requirements for the soil analyses proposed

for the RFA sampling program at MCAS El Toro. See Table 4-3 for a list of analytical

requirements on a site-by-site basis.

5.1 Analysis of Polychlorinated Dibenzo-p-dioxins and Polychlorinated

Dibenzofurans Homologs

5.1.1 Analyses

Total tetra through octa chlorinated dibenzofurans (CDFs) and chlorinated

dibenzo-p-dioxins (CDDs).
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5.1.2 Sample Matrices

Water samples, soil samples, and chemical wastes such as still bottoms, fuel oils,

sludges, fly ash, and reactor residues.

5.1.3 Analytical Procedure and Detection Limits

1. Contract Required Detection Limits (CRDL):

Soil, ug/kg

Tetra and penta CDFs and CDDs 0.1 - 0.5

Hexa CDFs and CDDs 0.5 - 1.0

Hepta and octa CDFs and CDDs 1.0 - 5.0

Calculate and report the detected results or estimated sample detection limits

(SDLs) (see Subsection 5.1.5 for calculation) for the dioxin/furan homologous

series.

To achieve the specified detection limits, a final volume of 100 ul or less for the

extracts is recommended.
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Table 5-1
Analyses Requested: Soil

CLP Analyses Special Analytical Services (SAS) Routine Analytical Services (RAS)

TCL Semi VOAs
Total Petroleum Total Fuel Dioxlns and and Cyanide
Hydrocarbons Hydrocarbons Furans TCL VOAs Pesticldes/PCBs Metals Only

Chill to
Preservatives Chill to 4°C Chill to 4°C Chill to 4°C Chill to 4 C Chill to 4 C Chill to 4°C 4oc

Analytical Hold <14 days Hold <14 days Hold <28 days Hold <14 days Hold <14 days Metals Hold
Holding Time(s) prior to analyses of prior to extraction, prior to extraction, <6 months < 14 days

gasoline or 40 days after 40 days after (28 days for Hg)
extraction of diesel, extraction extraction
hold <40 days after
extraction

Contract Holding Hold <14 days Hold <10 days Hold <10 days Hold <10 days Hold <10 days Metals Hold
,ch Time(s) prior to analyses of prior to extraction, prior to extraction, <6 months < 12 days
(_ gasoline or 40 days after 40 clays after (26 days for Hg)

extraction of diesel, extraction extraction
hold <40 days after
extraction

Sample Bottles 2 x 500 mi wide 2 x 500 mi wide 1 x 500 mi wide 2 x 120 mi 1 x 8 oz wide 1 x 8 oz wide 1 x 8 oz
mouth glass jar or mouth glass jar mouth glass jar or wide mouth mouth glass jar or mouth glass jar wide
4x4 oz 2x4 oz glass vials 2x4 oz or 2x4 oz mouth

glass jar
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2. Analytical Methodology:

Follow the SW-846 Method 8280 or Method 8290 with the following

specifications:

a. Analyze samples by a DB-5 fused silica capillary column or the

equivalent. If dioxins/furans are detected in the samples, confirmatory

analyses using a SP-2331 fused silica capillary column or the

equivalent must be performed. Report all dioxins/furans identified and

quantified by both columns. To achieve the chromatographic peak

resolution criteria of <25 percent between 2,3,7,8-TCDD and

1,2,3,4-TCDD in the column performance check mixture, 60-meter

columns are recommended for both DB-5 and SP-2331.

b. The quantitation ions, confirmation ions, and M - COC1 ions used for

selective ion monitoring (SIM) are specified in Table 2 of Method 8280.

Ions to be monitored are as follows:

Descriptor 1: 243,304,306,316,318,257,320,322,332,334,376

Descriptor 2:277,340,342,293,356,358,410

Descriptor 3:311,374,376,327,390,392,402,404,446

Descriptor 4:345,408,410,418,420,361,424,426,480

Descriptor 5:379,442,444,395,458,460,470,472,514
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5.1.4 Contract Holding Times

Contract required holding times are 28 days from the date of sample receipt for

extraction and 40 days from the date of sample receipt for GC/MS analysis.

5.1.5 Calibration Procedure and Criteria

Calibrate according to Section 6.0 of Method 8280, with the following

specifications:

1. Internal standards and recovery standards required are as follow:

Recovery Standard (RStd) Daily Std Amount Sample Amount

13C-1,2,3,4-TCDD 0.5 ng/ul 50 ng

13C-1,2,3,7,8,9-HxCDD 0.5 ng/ul 50 ng

Internal Standard (IStd)

13C-2,3,7,8-TCDF 0.5 ng/ul 50 ng

13C-2,3,7,8-TCDD 0.5 ng/ul 50 ng

13C-1,2,3,6,7,8-HxCDD 0.5 ng/ul 50 ng

13C-1,2,3,4,6,7,8-HpCDF 0.5 ng/ul 50 ng

13C-OCDD 1.0 ng/ul 1O0 ng
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Compound Quantification

13C-TCDF and 13C-TCDD against 13C-1,2,3,4-TCDD

13C-HxCDD, 13C-HpCDF, and 13C-OCDD against 13C-1,2,3,7,8,9-HxCDD

TCDF and PeCDF against 13C-2,3,7,8-TCDF

TCDD and PeCDD against 13C-2,3,7,8-TCDD

HxCDD and HpCDD against 13C-1,2,3,6,7,8-HxCDD

HxCDF and HpCDF against 13C-1,2,3,4,6,7,8-HpCDF

OCDF and OCDD against 13C-OCDD

Results are to be calculated using the relative response factors (RRF) from the

continuing calibration. The percent recoveries of each internal standard are to be

calculated and reported. The samples with one or more internal standard

recoveries of less than 40 percent or greater than 120 percent must be re-

extracted and reanalyzed.

2. A column performance check mixture containing the isomers listed in

Method 8280 paragraph 6.3 must be analyzed at the beginning and end of a

12-hour period, as described in paragraph 6.9.1. The QA/QC criteria as

described in paragraph 6.3 must be met.

3. Initial calibration using standard solutions at concentrations of 200, 500, 1000,

2,000, and 5,000 ng/ml is required. Percent relative standard deviations

(%RSD) of the relative response factors (RRF) for the calibration standards

must not exceed 15 percent.
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A minimum signal-to-noise (S/N) ratio of 50:1 for the m/z 320 ion of 2,3,7,8-

TCDD must be achieved from the 200 ng/ml standard.

4. A calibration standard solution at concentration of 500 ng/ml must be

analyzed at the beginning of a 12-hour period. The measured RRFs of all

analyses must be within +30 percent of the meanvalues established by initial

analyses of the calibration standard solutions.

A minimum S/N ratio of 150:1 for the m/z 320 ion of 2,3,7,8-TCDDmust be

achieved.

5. Samples and method blanks are not to be analyzed until acceptable

calibration criteria as described in paragraphs 6.3, 6.4, 6.6, and 6.7 of

Method 8280 are demonstrated and documented.

5.1.6 Internal Quality Control Checks, Control Limits, and Corrective

Action

1. Alumina/silica column cleanup procedure is required for water and soil

samples and chemical wastes. Additional cleanup (such as carbon column)

may be needed for highly contaminated samples.

2. Analyze method blanks at a frequency of one per group of 20 or fewer

samples. The method blanks must be free of chlorinated dibenzofurans and

chlorinated dibenzo-p-dioxins and free of any interfering peaks.
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3. Analyze a sample duplicate and native spike (NS) at the frequency of one per

group of 20 or fewer samples. The NS solution must contain at least one

x,2,3,7,8 isomer from each of the tetra through octa polychlorinated

dibenzofuran and dibenzo-p-dioxin homologous series. Concentrations of NS

solutions should be such that the final extracts contain amounts at the

midrange of the calibration curve. Recoveries of 40 to 140 percent for tetra

through octa polychlorinated dibenzofurans and dibenzo-p-dioxins are

required. If the recovery limits are not met, the NS must be re-extracted and

reanalyzed, unless a reinjection gives acceptable recoveries.

4. For samples in which the concentration of any isomer in a homologous series

is above the five-point initial calibration range, the extracts are to be diluted in

such a way that the measured concentration of that particular isomer lies

within the calibration range. All computed results and raw data for both the

undiluted sample analyses are to be submitted.

5. The laboratory will be expected to analyze performance evaluation samples as

provided by EPA on a periodic basis.

6. If above control limits are exceeded, take appropriate actions to correct the

problems and reanalyze the affected samples.
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5.2 Analysis of Total Fuel Hydrocarbons by CA LUFT Method

5.2.1 Analyses

Gasoline and diesel

5.2.2 Sample Matrices

Groundwater, sludges, and soils

5.2.3 Analytical Procedure and Detection Limits

Follow the CA LUFTMethod. Gasoline may be analyzed for using the headspace

method or alternatively using the purge and trap method (EPA Method 5030).

Analyze for diesel using the extraction method. The contract required detection

limits are listed below:

Method Parameter Matrix DetectionLimit

Headspace Gasoline Soil 5.0 mg/kg

Extraction Diesel Soil 10.0 mg/kg

Samples are to be kept at 4 degrees Centigrade until analysis and validation of

results are completed.
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5.2.4 Contract Holding Times

Samples must be analyzed for gasoline as soon as possible or within 14 days

after collection. They must be extracted for diesel within 14 days after collection,

and the extract analyzed within 40 days. Samples may be held for a longer period

only if the collector or laboratory has data on file to show that the specific types of

samples under study are stable for the longer time.

5.2.5 Calibration Procedure and Criteria

1. Establish GC operating parametersas specified by the CA LUFTMethod.

2. Adjust the sensitivity of the analytical system for the sample analyses by

injecting secondary standards, as necessary.

3. Calibrate the chromatographic system using the external standard technique.

4. At least three concentration levels should be used for the preparation of the

standard curve. One of the standards should be at a concentration near, but

above, the method detection limit. The other standards should correspond to

the expected range of concentrations found in real samples, or should define

the working range of the detector.

100200E7.LAO_2_MA 5-11



SVWP'CTO99 CLE-C01-01 F099-S4-0001

5. Using injections of 2 to 5 ul of each calibration standard, tabulate total peak

height or area responses against the mass injected. Use the results to

prepare the calibration curve.

6. The working calibration curve must be verified on each working day by the

measurement of one or more calibration standards. If the response varies

from the predicted response by more than 10 percent, the test must be

repeated using a fresh calibration standard. Alternatively, a new calibration

curve may be prepared.

5.2.6 Internal Quality Control Checks, Control Limits, and Corrective

Action

1. Analyze blanks, duplicates, and spikes at a frequency of one per batch or one

per 20 samples, whichever is more frequent.

2. Establish appropriate laboratory statistical control limits at 99 percent

confidence (average plus or minus three standard deviations) for percent

Recovery and percent difference for the spike and duplicate, respectively.

3. If the above control limits are exceeded, take appropriate corrective actions

and reanalyze the affected samples.
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5.2.7 Data Calculations and Reporting Units

Calculate the sample results by external standard technique using peak height or

area responses. Report results for soil samples in mg/kg (wet weight basis).

5.2.8 Documentation and Deliverables

1. Provide all sample results.

2. Provide all raw data, including copies of chromatograms and data system

printouts or manual calculation work sheets. All raw data must be properly

identified with the instrument and column identification, sample or standard

identification, volume injected, and date and time of analysis.

3. Provide summaries of all blank, spike, and duplicate results, including

reference numbers used and control limits.

4. Provide summaries of total peak height or area responses tabulated against

mass injected for all initial calibration standards.

5. Provide summaries of daily calibration results showing percent differences

from the predicted value, and the date and time of analysis.

6. The data package must be systematically organized with each page

sequentially numbered.
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5.3 Analysis of Total Petroleum Hydrocarbons by EPA Method 418.1

5.3.1 Analyses

Fluorocarbon-113 extractable petroleum hydrocarbons

5.3.2 Sample Matrices

Surface and saline waters; domestic and industrial wastes

5.3.3 Analytical Procedure and Detection Limits

Follow the procedure described in EPA Method 418.1. The contract required

detection limit is 1 part per million.

1, The ,_ample must be preserved with hydrochloric acid (HCI) if analysis is not

performed within 4 hours of collection. It must be stored under refrigeration.

2, Use the entire sample for the test.

5.3.4 Contract Holding Time

Twenty-eight days following sample collection.
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5.3.5 Calibration Procedure and Criteria

Follow the procedure specified in EPA Method 418.1. It is not necessary to add

silica gel to the standards.

5.3.6 Internal Quality Control Checks, Control Limits, and Corrective

Action

1. Analyze laboratory blanks at a frequency of one per group of 20 samples or

fewer. The total petroleum hydrocarbon concentration of the blank must be

less than the detection limit.

2. Analyze matrix spikes at a frequency of one per 20 or fewer samples. The

spike recovery must be 75 to 125 percent of the spike concentration.

3. Analyze duplicates at a frequency of one per 20 or fewer samples. The

relative percent difference between the duplicate values must not exceed

20 percent.

4. If the above control limits are exceeded, take appropriate corrective action and

reanalyze the affected samples.
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5.3.7 Data Calculations and Reporting Units

Report results to two significant figure using the curve and the equation specified

in the method.

5.3.8 Documentation and Deliverables

Document analysis dates. Report results of all samples and blanks. Also report

calibration data and results of matrix spikes and duplicate analyses in summary

form. All raw data and sample calculations must be included. The data package

must be systematically organized with all pages sequentially numbered.
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6.0 FIELD METHODS AND PROCEDURES

The RFA field work at MCAS El Toro is limited to the collection of soil samples in the

vadose zone. This section describes Standard Operating Procedures to be followed

while performing the field investigation. This section also describes QC measures that

will be taken with regard to sample collection. A discussion of DQOs, sample and

laboratory QC, custody, data quality management, and quality assurance (QA) oversight

is also provided in the QAPP (Appendix A). All field activities will be conducted under

the direct supervision of a Registered Geologist or a Professional Engineer.

6.1 Drilling

6.1.1 Soil Boring Drilling

Continuous flight hollow-stem augers will be used to advance deep soil boreholes

(greater than 5 feet) and to obtain soil samples. This technique uses continuous

flight edges welded to hollow drill pipe with a cutter head at the bottom. As the

cutter head rotates and advances the hole, cuttings are lifted to the surface on the

flights. At specified intervals, the cutter head and plug may be lifted from the hole

and soil sampling devices driven into the ground as described in Sub-

section 6.2.1. During drilling the augers provide hole stability. The hollow-stem

auger technique was chosen because:
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o It is appropriate for the unconsolidated soils and shallow depth of drilling

expected at each site.

o Relativelyundisturbed samples can be obtained.

o The auger keeps the borehole open during sampling.

o The method introduces no extraneous fluids (liquid or air) into the borehole.

o The technology is well established and proven in use with conventional soil

and hazardous waste sampling.

Boreholes drilled with the hollow-stem auger will be used to collect subsurface soil

samples for chemical analysis. A maximumdrilling depth of approximately 52 feet

(60-foot angle boreholes drilled at 30 degrees from vertical) is anticipated at

MCAS ElToro with this technique. Following sample collection, boreholes will be

abandoned by backfilling with a cement grout containing about 3 to 5 percent

bentonite powder.

6.1.2 Soil Boring Logging

Soil borings will be logged under the supervision of a registered geologist using

the Wentworth scale and the Unified Soil Classification System (USCS)

ASTM D 2487-85, and ASTM D 2488-84 on standard logging forms (Figure 81),
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For vertical soil borings, drive samples will be taken and inspected for lithology

every 5 feet or at change of lithology. Samples will be collected every 10 feet in

angle boreholes. Selected samples will be retained for analysis as described in

Subsection 6.2.1. The boring log will include lithologic descriptions along with

observations of drilling speed, drill bit behavior, drill rig injection rates, cuttings

return rates, and pull-down pressures as different materials are encountered. The

major components to be recorded in the log by the onsite geologist include the

following:

o The depth, color, and texture of cuttings; percentage gravel, sand, silt, and

clay; descriptive comments; and moisture content of samples collected

o Sample intervals and blow counts

o Drilling speed and drill rig behavior

o A record of measurements of an organic vapor analyzer used as described in

Subsection 6.2.3

o Records of the depths at which suspected contamination occurred based on

visual inspection and organic vapor readings, and depths at which the soil

cuttings were drummed
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6.2 Sample Collection

6.2.1 Subsurface Soil Samples

Subsurface soil sampling will be done using ASTM Method D-1586with a 24-inch-

long modified California split-spoon drive sampler with eight 3-inch-long stainless

steel or brass liners. Samples collected for metals analysis must use stainless

steel liners. This method was selected because:

o The sampling method is consistent with the use of the hollow-stem auger

drilling method.

o Sample handling is reduced because the soil is already in containers suitable

for sealing and shipping.

o Volatile organics are a concern at the site; and the sampling method limits the

exposure of the soil to the air, which limits the potential for loss of volatiles

during field operations.

If the split-spoon sampler cannot be driven into the soil ahead of the auger

(sample refusal), an attempt may be made to collect a sample using a coring

device.
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Prior to each sampling, the modified California drive sampler with liners will be

decontaminated. As each sample is recovered, the exposed ends of each tubular

segment will be examined and logged. The sample ends will then be wrapped

with a Teflon sheet, capped with plastic caps, and sealed with vinyl tape. The

sample will be marked with the appropriate information as described in

Subsection 6.6. The outside of the samples will be wiped with deionized water,

and the sample will be wrapped in a clear zip-lock plastic bag. Samples will be

immediately placed in coolers at 4°C. All samples will be logged on chain-of-

custody sampling forms and a sampling log (see Figure 82), and recorded in a

field notebook maintained by the onsite supervisor.

The sampling procedures are as follows:

o After the blocking plug, auger flights, and interior have been decontaminated

(Subsection 6.4), the auger and blocking plug will be advanced to the depth

at which a sample is to be collected using ASTM Method D-1586. During this

period between sampling events, the materials encountered during drilling will

be recorded on a soil boring log (see Figure 81).

o Organic vapors will be monitored as described in Subsection 6.2.3.

o When a sampling depth is reached, the blocking plug will be removed and

replaced with a drive sampler. If the sample is for lithology only, a 1-5/8-inch-

diameter standard penetration split-spoon sampler will be used. If the sample

will be retained for chemical analysis, a decontaminated California modified
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split-spoon sampler equipped with eight 3-inch stainless steel or brass sleeves

will be used.

o The sampler will be lowered back into the augers and driven into the

undisturbed soil for a depth of 24 inches. The number of blow counts

required to drive the sampler for each 6-inch interval will be recorded.

o The sampler will then be removed and drilling to the next sampling depth will

be accomplished.

o When maximum depth of borehole has been reached, the auger will be

removed; and the borehole will be tremie-grouted to the surface with a

bentonite cement slurry.

o All augers and equipment used below the ground surface will be

decontaminated (see Subsection 6.4).

6.2.2 Shallow Soil Samples

Shallow (i.e., less than 5-feet deep) soil will be sampled with a hand auger. A

sufficient volume of soil will be collected using auger buckets and placed in a

large container before being transferred to the appropriate sample containers.

Only soil samples which will be analyzed for dioxins and furans; semivolatiles;

pesticides/PCBs; metals; and cyanide will be collected in this manner. Soil

samples which will be analyzed for volatiles; total petroleum hydrocarbons; and
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total fuel hydrocarbons will be collected using a soil core sampler. The samples

are collected by lowering the core sampler down the borehole and pounding it

using a hammer attachment. Aluminum or brass liners are attached to the end of

the core sampler assembly. As the samples are recovered, they will be handled in

a similar fashion as described in Subsection 6.2.1. All samples will be marked

with the sample number, date, time, and other appropriate information, and

immediately stored in coolers at approximately 4°C. All sampling information will

be recorded in sample log books, chain-of-custody forms, and the field notebook

maintained by the onsite supervisor (see Figures 82 and 83).

6.2.3 Organic Vapor Monitoring and Soil Vapor Headspace Analysis

During all drilling operations, organic vapor analyzer(s) (OVAs) which are flame

ionization detectors, or HNu meters which are photoionization detectors will be

used to monitor work place concentrations in the air. During all soil sampling

activities, OVAs or HNu meters will also be used to measure head space

concentrations of organic vapors from soil samples. These measurementswill be

recorded in field notebooks.

Work place concentrations will be monitored at various times during drilling/

sampling activities. Monitoring will be conducted especially during activities with

highest potential for vapor emissions. Monitoring will be accomplished by holding

the analyzer inlet probe at breathing level (4 to 5 feet above ground), in the vicinity

of the highest emission source (usually near the borehole opening), and

monitoring concentration of organic vapors for a minimum period of 10 seconds.
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Results will be compared to background concentrations measured upwind from

the work area. (Refer to the Site Health and Safety Plan for additional

information.)

Soil vapor headspace concentrations of VOCs will be measured by placing the

contents of a 3-inch soil sample ring into a clean 500-miwide-mouth glass jar and

breaking it into a few pieces with a clean spatula. After capping the glass jar with

aluminum foil and lid ring, and allowing it to stabilize for a period or 5 minutes, the

analyzer probe(s) will be inserted through the foil and a measurement taken.

If saturated water vapor in the sample jar fogs the HNu lamp, resulting in spurious

readings, then the OVA will be used for all headspace analyses.

The OVA or HNu meter will be calibrated at the beginning and end of each day

using ultra-pure air, and Iow- and high-level standards (OVA), or supplied

calibration gas (HNu meter). The OVA standards used for calibration will reflect

the contaminants expected for that particular site.

The analyzer(s) will also be checked for performance at the end of each working

day. and any significant drift in the precision or accuracy of the instrument will be

recorded.
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6.3 Disposal of Waste Materials

This section describes the general approach that will be followed when disposing of

waste materials generated during the RFA related field activities at MCAS El Toro. A

detailed Waste Management Plan has been developed for the RI/FS (JEG, 28 June

1991). Upon agency approval of the plan, waste materials generated during the RFA

will be disposed in a similar manner as described in the document. However, the

procedures described in the RI/FSwill be modified as necessary for RFA derived waste

materials.

Three types of waste materials will be generated during field activities: 1) drill cuttings

and subsurface soil samples collected for geological information, 2) decontamination

rinsate, and 3) discarded personal protective equipment (PPE).

Applicable standards governing waste disposal have been developed in the RI/FS

Waste Management Plan. The wastes will be sampled and analyzed to determine the

appropriate disposal method. In general, waste classification will follow the standards

established by EPA, DHS, and RWQCB. Process knowledge and chemical use

information, as well as testing results, are used to classify wastes according to EPA and

DHSrules. Wastescan be classified as hazardous by matching ones listed as common

waste, or by exceeding regulatory threshold levels. Testing requirements may include

ignitability, reactivity, toxicity (using the toxicity characteristic leaching procedure

[TCLP]), and bioaccumulative toxicity. Threshold levels are in place for TCLP toxicity,

and bioaccumulative toxicity expressed as soluble threshold limit concentration (STLC)
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standards as determined by the Waste Extraction Test (WET),or the total threshold limit

concentrations ("[-TLC).

The California Designated Level Methodology may be used to classify waste materials to

be land-disposed. This methodology is used to determine whether a waste is classified

as designated or nonhazardous according to the RWQCB requirements. It includes a

consideration of both the characteristics of the constituent and the site. The designated

level equals the product of a water quality goal times an environmental attenuation

factor. At MCAS El Toro, the water quality goal may be the Maximum Contaminant

Level, or drinking water standard for the constituent; the attenuation factor(s) will be

determined at a later date to correspond with those developed for the RI/FS.

The contractor will prepare manifests, and make arrangements for shipping, handling

and disposal of wastes at off-Station facilities. The contractor will also track wastes

disposed of on-Station. The shipping, handling, and disposal of hazardous materials

will be in accordance with all federal, state, and local laws and regulations.

6.3.1 Drill Cuttings and Subsurface Soils

Soil generated during drilling and sampling of soil borings will be stored in

55-gallon drums. These will be affixed with a permanent and unique label that

identifies the drilling or sampling location, the contents, depth of cuttings or soil

samples, and date the container was filled. In addition, the source, volume, and

description of materials placed in the containers will be recorded in the field

notebook so that an inventory may be maintained.
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The drums will be transported to a less-than-90-day storage on-Station designated

by MCAS El Toro. This location will be paved and fenced to ensure the security

and integrity of the wastes. The drum contents will be sampled and analyzed for

waste characterization.

If the soils are classified as hazardous or designated, they will be disposed of

according to applicable regulations as described in the RI/FS Waste Management

Plan. If they are found to be nonhazardous, they may be disposed of on-Station

at a location designated by MCAS El Toro.

6.3.2 Decontamination Rinsate

Wastewater generated from equipment decontamination activities will be collected

in portable Baker tanks. Water generated during decontamination will flow into a

containment sump, and will then be pumped into a Baker tank. Water used in

decontamination of sampling devices will also be poured into a Baker tank. Since

the decontamination rinsate is expected to have high solids content, it will be

transported off-Station for disposal at a treatment plant.

6.3.3 Disposable Protective Equipment

Disposable PPE generated during the performance of the work will be contained

in 55-gallon drums. The drums will be sealed and labeled to indicate the drilling

or sampling location, and cross-referenced to waste generated from the location

that is being stored for characterization. If the drill cuttings and subsurface soils
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are determined to be hazardous, then the PPE will be disposed of as if it were

hazardous also. Otherwise, the PPEwill be disposed of to a Class III landfill.

6.4 Equipment Decontamination

6.4.1 Drilling and Soil Sampling Equipment

All drilling equipment and materials will be decontaminated by steam cleaning

prior to any drilling operations and between borings at a location designated by

the Station. All tools used for soil sampling and packaging, including split-barrel

samplers and sample-cutting knives, will be decontaminated prior to the collection

of each sample.

The drilling auger, bits, drill pipe, and other equipment that will go into the bore-

hole will arrive clean at the site. Between borings and at the completion of work,

the equipment will be decontaminated using a high-pressure steam cleaner.

Soil sampling equipment will be decontaminated at the individual drilling sites.

Prior to sampling, the split-spoon sampler will be scrubbed clean with a trisodium

phosphate solution using a stiff long-bristle scrub brush. After the detergent

scrub, the equipment will be rinsed over a rinsate tub with clean tap water. The

sampling equipment will then be spray-rinsed as follows: with distilled water, with

hexane, and finally with distilled water twice. The equipment will be allowed to

drain and air dry before being placed in a clean area either on plastic or covered

with aluminum foil.
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6.5 Sample Containers, Preservation, Packaging, and Shipping

6.5.1 Sample Preservation

Table 6-1 presents the appropriate methods of sample preservation for analyses

planned. The table also shows the methods of sample packaging and shipping

criteria.

Table 6-2 provides the allowable holding times for samples to be collected during

the sampling at MCAS El Toro.

The project team will pack all samples obtained during the field investigations in

the following manner:

1. Each container will be packaged and sealed in a separate sealable plastic

bag. Figure 84 shows the process for packaging soil samples.

2. Both the inside and outside of cooler drains will be taped.

3. Coolers will be lined with plastic bags, and approximately 3 inches of

vermiculite will be placed in the bottom of bags.

4. The sample containers and frozen Blue-Ice packages in sealable plastic bags

will be placed on end in the cooler and arranged so they do not touch, and

the voids will be filled with vermiculite.
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5. The large plastic bags will be taped closed and custody sealed.

6. A custody seal will be placed on each sample container.

7. A mailing label with the laboratory address will be placed on top of each

cooler.

8. 'q'HIS SIDE UP" labels will be attached on all four sides of each cooler.

"FRAGILE" labels will be attached on at least two sides of each cooler.

9. Shipper's address will be written on the outside of the cooler. If address is

stenciled on, "SHIPPER" will be written above it.

10. Each cooler must weigh less than 70 pounds.

6.5.2 Shipping

All samples will be shipped to a Contract Laboratory Program (CLP) laboratory via

overnight carrier. All sample:_ will be shipped in the following manner:

1. A completed chain-of-custody record indicating the time and date shipment

was relinquished to the shipping agent will be reviewed.
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Table 6-1
Sample Quantities, Bottles, Preservatives, and Packing for Samples from MCAS El Toro

Analysis Containers SampleVolume Preservation Shipping Packaging

Subsurface Soil Modified California 6 sleeves, Iced to 4°C Priority I (if medium or In cans packed in
split-spoon with 2-inch diameter high hard, include bubble wrap

Pollutant Analysis (all stainless steel or brass 3 inches long certificate for restricted
analytes) sleeve capped with articles)

Teflon film, plastic cap,
vinyl tape

Shallow Soil Core sampler with 3 sleeves, Iced to 4°C, Priority 1 (if medium or In cans packed in
aluminum or brass 2-inch diameter high hazard, include bubble wrap

Volatiles; Total sleeve, capped with 2 inches long certificate for restricted
Petroleum Teflon film, plastic cap, articles)
Hydrocarbons; Total vinyl tape
Fuel Hydrocarbons

Dioxin and Furans (1) 500-mi wide-mouth Fill full Iced to 4°C, away from Priority I (if medium or Foam Liner No. 3
glass jar sunlight high hazard, include

f.n certificate for restricted
articles)

Semivolatilesand (1) 8 oz wide-mouth Fill full Iced to 4°C, away from Priority 1 (if medium or Foam Liner No. 3
Pesticides/PCBs glass jar sunlight high hazard, include

certificate for restricted
articles)

Metals (1) 8 oz wide-mouth Fill full Iced to 4°C, away from Priority 1 (if medium or Foam Liner No. 3
glass jar sunlight high hazard, include

certificate for restricted
articles)

Cyanide (1) 8 oz wide-mouth Fill full Iced to 4°C, away from Priority 1 (if medium or Foam Liner No. 3
glass jar sunlight high hazard, include

certificate for restricted
articles)
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Table 6-2

Holding Times for Soil Samples, By Analysis

Analysis Analytical Holding Time (Days)

Volatiles 14

Semivolatiles
Extraction 14
Analysis after extraction 40

Dioxins/Furans
Extraction 28
Analysis after extraction 40

Pesticides/PCBs
Extraction 14
Analysis after extraction 40

Total Petroleum Hydrocarbons
Extraction 14

Analysis after extraction 40

Total Fuel Hydrocarbons 14

Metals 6 mo

Cyanide 14
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2. The chain-of-custody record going to the laboratory will be placed in a

sealable plastic bag. The bag will be custody sealed and taped to the inside

of the cooler lid.

3. The lid will be closed and the cooler taped shut with strapping tape.

4. A shipping bill will be completed and attached to the cooler.

5. At least two signed custody seals will be affixed over lid openings (front right

and back left of cooler).

6.5.3 Sample and Shipping Containers

Table 6-1 presents the types of sample containers and sample quantities to be

collected during the sampling at MCAS El Toro.

Shipping containers will be plastic or metal-clad ice chests, in good condition,

capable of retaining fluids should a sample loss occur.

6.6 Sample Custody and Sample Labeling

A sample is physical evidence collected from a hazardous waste site, from the

immediate environment, or from another source. Because of the potential evidentiary

nature of samples, the possession of samples must be traceable from the time the
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samples are collected until they are introduced as evidence in enforcement

proceedings.

Chain-of-custody procedures are used to maintain and document sample possession

for enforcement purposes. The principal documents used to identify samples and to

document possessions are:

o Chain-of-custody records

o Air bills or shipping records (e.g., Federal Express, Purolator, etc.)

o Field notebooks

These documents may be introduced as evidence should a site investigation result in

legal action.

The site sample manager (SSM) will maintain a supply of field documents including

sample custody seals and chain-of-custody records. The SSM is responsible for

inventory of serialized documents and assignment of these documents to specific

tasks. All unused field documents are returned to the SSM at the end of the field

sampling work. The SSM notes the return of these documents in the serialized

document logbook.

A sample numbering system will be used to identify each sample and associated

duplicates for chemical analysis. A sample numbering system will be used to identify

each collected sample. This system will provide a tracking number to allow retrieval and

cross-referencing of sample information, and provide anonymity for the samples at the
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laboratory. A list of the sample identification numbers will be maintained in the field

notebook. The anticipated numbering system for the MCAS El Toro project is described

in Subsection 6.7.

6.6.1 Chain-of-Custody

Because samples collected during any investigation could be used as evidence,

their possession must be traceable from the time the samples are collected until

they are introduced as evidence in legal proceedings. To document sample

possession, chain-of-custody procedures are followed.

A sample is under custody if one or more of the following criteria is met:

o It is in your possession

o It is in your view, after being in your possession

o It was in your possession and then you locked it up to prevent tampering

o It is in a designated secure area

6.6.2 Sample Labels

All samples will be labeled with information identifying the sample location, date

and time of sample collection, sampler, and other relevant data, as appropriate.

All samples will be assigned a unique identifying number that will be written on the

sample label, and affixed as a separate printed label.
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All labels will be filled out using indelible ink and affixed to the sample containers

via the adhesive backing. Wide, clear plastic tape will then be placed over the

label to protect it and to further secure the label to the sample container. An

example of the sample label to be used is given in Figure 85.

6.6.3 Chain-of-Custody Record

A chain-of-custody record will be filled out for each sample shipment container.

All samples within a container must be accounted for on the chain-of-custody

record. An example of the chain-of-custody record is given in Figure 83.

6.6.4 Transfer of Custody and Shipment

Samples are accompanied by a chain-of-custody record. When transferring

samples, the individuals relinquishing and receiving sign, date, and note the time

on the record. This record documents sample custody transfer from the sampler,

often through another person, to the analyst at the laboratory.

Samples are packaged properly for shipment and dispatched to the appropriate

laboratory for analysis, with a separate chain-of-custody record accompanying

each shipping container. Shipping containers will be sealed with custody seals

for shipment to the laboratory. The method of shipment, courier name(s), and

other pertinent information are entered in the Remarks section of the chain-of-

custody record. An example of the custody record is given in Figure 83.
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6.7 Sample Documentation

6.7.1 Sample Identification

Samples will be assigned unique alpha-numeric numbers consisting of three fields

as follows: 1) The first field identifies the SWMU/AOC Number; 2) The second

field identifies the boring number; and 3) The last field identifies the sample depth

(order sequentially from land surface) and whether the sample is a duplicate or

blank sample. For example, the sample identifier, 49-B2-3, is assigned to

SWMU/AOC Number 49, second boring, third sample depth collected during

drilling.

A field master sample log will consist of a bound notebook maintained at the field

headquarters. All samples collected at the Station will be logged in the master

sample log on a regular basis.

If for any reason a sample number is not used (accidentally skipped), all three

labels should be placed in the master sample log to indicate that number was not

used.

The master sample log will be reviewed and copied weekly (minimum) by the Site

Sample Manager.
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6.7.2 Field Record Keeping

In addition to completion of chain-of-custody record, master sample log, soil

boring logs, and other preprinted data forms, all team members will be assigned

bound field notebooks, in which significant e.vents, observations, and measure-

ments will be recorded on a daily basis. Members of the field team will use this

notebook to record the measurements taken during sampling, including the follow-

ing: person sampling; sample designation with adhesive label; date; time;

location; field parameters such as volatile measurements with organic gas

analyzers; volumes of water purged; sample containers used and analyses to be

performed; decontamination procedures; and sampling procedures.

These notebooks are to be kept in ink as permanent records. It will be the

responsibility of each field member to copy notebook pages weekly, to serve as a

backup in case the original notebook is lost or destroyed. Notebook copies will

be maintained in CH2M HILL office files.

6.7.3 Corrections to Documentation

Unless prohibited by weather conditions, all original data recorded in field

notebooks, the master sample log, sample identification tags, and chain-of-

custody records are written in waterproof ink. None of these accountable

serialized documents is to be destroyed or thrown away, even if they are illegible

or contain inaccuracies that require a replacement document.

_O0_OE7.LAO\92_MA 6-24



SVWP'CTO99 CLE-C01-01F099-S4-0001

If an error is made on an accountable document assigned to one individual, that

individual may make corrections simply by crossing a line through the error and

entering the correct information. The erroneous information should not be oblit-

erated. Any subsequent error discovered on an accountable document should be

corrected by the person who made the entry. All subsequent corrections must be

initialed and dated.

6.8 Quality Control Samples

Additional samples will be analyzed as part of a QC program for the RFA at MCAS

El Toro. Table 6-3 provides a summary of QC procedures.

6.8.1 Field Quality Control Sampling

6.8.1.1 Field Duplicate Samples

Field duplicate samples will be collected at a rate of 10 percent or one per week,

whichever is greater. For shallow soils collected by auger buckets, duplicate

samples will be collected by splitting samples, provided that sufficient sample

volume can be collected. For soil samples collected in drive samples or core

samples, the deepest and next-to-deepest sample sleevewill serve as duplicates.

If insufficient sample volume exists, a duplicate will be collected in a successive

driven or cored sample.
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6.8.1.2 Rinsate Samples

Rinsate samples will be collected at a rate of 5 percent of project samples (no

daily requirements). Rinsate samples will be collected by retaining the final rinse

water following decontamination of soil sampling equipment, including split-spoon

samplers and hand augering equipment.

6.8.1.3 Trip Blanks

Trip blank samples will accompany each cooler that contains samples being

submitted for VOC analysis. Trip blanks are prepared with Type II Reagent Grade

water. Trip blanks will be prepared at the laboratory and are not exposed to field

conditions. Samples collected for VOC analysis will be shipped separately

together in a cooler each day to minimize the number of trip blanks required for

analysis. Analysis will consist of RAS volatiles.

6.8.2 Laboratory Quality Control Sampling

Approximately one field sample per week or one QC sample for each 20 samples

(include duplicates and blanks) will be designated as a Laboratory QC Sample.

This sample will be utilized by the laboratory for duplicate and matrix spike

analysis. Samples suspected of moderate contamination will be chosen for the

laboratory QC sample, if possible. The sample will be identified and denoted as

"Lab QC Sample" on the sample bottle, and the chain-of-custody record.
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Table 6-3

Summary of Quality Control Procedures

Field QC

Sample Type Target Frequency Daily Minimum a Comment

Replicate (soil) 10% None If sufficient volume

Trip blank 10% None EPA 8240 only

Rinsate Samples 5% None

Laboratory QC

Sample Type Target Frequency Daily Minimum b

Duplicate 5% 1/analysis method

Blank 5% 1/analysis method

Matrix spike 5% 1/analysis method

Surrogate spike (method specific) (method specific)

Control 5% 1/analysis method

aDuring sampling activities for soil
bDuring analysis activities for specific methods
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Appendix A

QUALITY ASSURANCE PROGRAM PLAN
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1.0 PROJECT DESCRIPTION

Project objectives and background information are presented in Section 1.0 and

Section 2.0 of the Sampling Plan.
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2.0 DATA QUALITY OBJECTIVES

The quality assurance objectives of this project are to develop and implement proce-

dures to provide data of known and appropriate quality. Data quality is assessed by

representativeness,comparability, accuracy, precision, and completeness. Definitions of

these parameters, the applicable procedures and level of effort, are described below.

The applicable quality control (QC) procedures, quantitative target limits, and levels of

effort for assessing data quality are dictated by intended data usage and the nature of

analytical methods. For this project, the parameter analyses are designed toward the

remedial investigation of nature, extent, and source of contaminants at the site as

described in greater detail in Section 2.0 of the Sampling Plan. Routine Analytical

Services (RAS) analyses for volatiles, semivolatiles, pesticides/PCBs, metals, and

cyanide will satisfy data quality Level IV. The Special Analytical Services (SAS)analyses

for dioxins/furans, total petroleum hydrocarbons ('I-PH),and total fuel hydrocarbons will

satisfy data quality Level V. Designated data quality Level IV and Level V are based on

U.S. Environmental Protection Agency (EPA) guidelines (Data Quality Objectives for

Remedial Response Activities. 2 Parts. Vol. I: Development Process [EPA-540/G-

87/003], Vol. 2: Example Scenario [EPA-540/G-87/004]. EPA, 1987). The descriptions

of the two data quality levels from EPA guidelines are summarized in Table 2-1. The

applicable detection limits for the RASanalyses are Contract Laboratory Program (CLP)

contract required detection limits (CRDL). Those for SAS analyses are specific to the

methods. Specific data quality objectives in terms of representativeness,comparability,
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detection limits, accuracy, precision, and completeness are defined below. Quantitative

goals for these data quality parameters, where applicable, are given in Table 2-2.

Representativeness is a measure of how closely the measured results reflect the actual

concentration or distribution of the chemical compounds in the soil sampled. Sampling

plan design, sampling techniques, and sample handling protocols (e.g., storage,

preservation, and transportation) have been developed and are discussed in

subsequent sections of this document. Proposed documentation will establish that

protocols have been followed and sample identification and integrity assured. Field

blanks and field duplicates obtained at a minimum 10 percent or one-per-day frequency

will be used to assess field and transport contamination and method variation.

Laboratory sample retrieval, storage, and handling procedures have also been

developed and are discussed in subsequent sections of this document. Laboratory

method blanks will be run at the minimum frequency of 5 percent or one-per-set to

assess laboratory contamination.

Comparability of the data will be maintained by using EPA-defined procedures where

available; if EPA procedures are not available, the procedures have been defined or

referenced in this document. Data comparability will be maintained by use of consistent

methods and consistent units. Table 2-2 lists specific analyses parameters and

applicable methods. Section 6.0 of this document and Section 5.0 of the Sampling Plan

further describe the analytical procedures and the QC procedures.
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Table 2-1

EPA Descriptions of Analytical Levels a

DataUses Analytical Typeof Analysis Limitations DateQuality
Level

Risk assessment PRP Level IV HSL organics/inorganics by Tentative identification of Goal is data of known quality
determination evaluation of GC/MS; AA; ICP nonHSL parameters
alternatives engineering design

Low ppb detection limit Rigorous QNQC
Some time may be required
for validation of packages

Risk assessment PRP Level V Nonconventional parameters May require method Method-specific
determination development/modification

Method-specific detection limits

_> Mechanism to obtain
_n Modification of existing services requires special

methods lead time

Appendix 8 parameters

aEPA Guidelines (EPA 1987. Data Quality Objectives for Remedial Response Activities. Two Parts. Development Process
[EPA_540/G-87/003].Example Scenario [EPA-540/G-87/004]).
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Table 2-2

Quality Assurance Objectives
for Soil Analyses

Target Detection Accuracy Precision (Relative Completeness
Parameter Method Umit a % Recovery Percent Deviation) %

Volatiles CLPb CLPb CLPb CLPb 90

Semivolatiles CLPb CLPb CLPb CLPb 90

Pesticides/PCBs CLPb CLPb CLPb CLPb 90

Metals, Cyanide CLPb CLPb CLPb CLPb 90

Dioxins and dibenzofurans [total tetra
through octa isomers] 8280c 0.1-5.0pg/kg 40-140 +60 90

California Gasoline 5mg/kg d d 90
Fuel hydrocarbons methodd Diesel 10rog/kg,>

'q Petroleum hydrocarbons 418.1 1rog/kg N/A N/A 90

aThsss ars target values; actual limits depend on nature of specific matrix and will be reported.
bcontract Laboratory Program (CLP) procedures and quality control limits are defined in EPA contracts IFBS WA-85-J664/J680and
WP-85-J838/J839or the latest contracts. Accuracy and precision values are given in Attachment 1 (QAPP).
Cprocedure given in Section 5 (SAP) and Attachment 2.
dCalifornia Regional Water Quality Control Board, Leaking Underground Fuel tank Field Manual: Guidelines for Site Assessment,
Cleanup and Underground Storage Tank Closure. December 1987. Accuracy and precision limits to be developed by laboratory per
procedure; 50-170 percent and _+50percent can be estimated for accuracy and precision respectively.
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Accuracy is an assessment of the closeness of the measured value to the true value.

Accuracy of chemical test results is assessed by spiking samples with known standards

and establishing the average recovery. In general, for organics, two types of recoveries

are measured: matrix spike recoveries and surrogate spike recoveries. For a matrix

spike, known amounts of standard compounds identical to the compounds present in

the sample of interest are added to the sample. For a surrogate spike, the standards

are chemically similar but not identical to the compounds in the fraction being ana-

lyzed. The purpose of the surrogate spike is to provide QC on every sample by

constantly monitoring for unusual matrix effects and gross sample processing errors.

For inorganics, only matrix spikes are measured in general. A quantitative definition of

average recovery is given in Section 7.0. Accuracy measurements will be carried out at

a minimum frequency of 1 in 20 or 1 per set. Target quantitative accuracy objectives

are listed as applicable in Table 2-2. Specific procedures are described in CLP

Statement of Work or Attachment 2 for parameters not covered under CLP.

Precision of the data is a measure of the data spread when more than one measure-

ment is taken on the same sample. For duplicate measurements, precision can be

expressed as the relative percent difference. A quantitative definition of the relative

,,,,r_,,,n_difference is given in Section 7.0. The level of effort for precision measurements

will be at a minimum of 1 in 20 or 1 per set. Target quantitative precision objectives are

listed as applicable in Table 2-2. Specific procedures are described under Statement of

Work or Attachment 2 for parameters not covered under CLP.

Completeness is a measure of the amount of valid data obtained from the analytical

measurement system. The quantitative definition of completeness is given in
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Section 7.0. The target completeness objective will be 90 percent; the actual

completeness may vary depending on the intrinsic nature of the samples. The

completeness of the data will be assessed during QC reviews.

Audits, internal QC checks, preventive maintenance, and corrective action, as described

in other sections of the document, will be implemented toward maintaining the above

quality assurance objectives.
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3.0 PROJECT ORGANIZATION

Primary responsibility for the project quality review rests with the Project Manager (PjM)

and the Resource Center Manager (RCM). Independent quality assurance review is

provided by the Quality Assurance Manager (QAM) and the quality assurance (QA)

auditors.

The PjM will frequently review the financial, schedule, and technical status of the work

assignment. The key people involved in interfacing with the PjM are the Remedial

Project Manager (RPM),the RCM, and the Technical Reviewer(TR).

The TR and the QA Review Team review all project deliverables. The TR and the PjM

monitors the quality and delivery of the reviews and works with the RCMto mediate any

differences between the PjM and the QA Reviewers.

Where quality assurance problems or deficiencies requiring special action are uncov-

ered, the PjM, RCM, and QAM will identify the appropriate corrective action to be initi-

ated by the PjM.
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4,0 SAMPLE COLLECTION AND QUALITY CONTROL

The sample collection and QC procedures are described in Section 6.0 of the Sampling

Plan.
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5.0 SAMPLE CUSTODY

A sample is physical evidence collected from a hazardous waste site, immediate

environment,or another source. Becauseof the potential evidentiary nature of samples,

the possession of samples must be traceable from the time the samples are collected

until they are introduced as evidence in enforcement proceedings.

Chain-of-Custody procedures are used to maintain and document sample possession

for enforcement purposes. The principal documents used to identify samples and to

document possessions are:

o Chain-of-Custody records

o Air bills or shipping records (e.g., Federal Express, Purolator,)

o Field notebooks

o Photographs of the investigation

These documents may be introduced as evidence should a site investigation result in

legal action.

The Field Team Leader (FTL)will maintain a supply of field documents including sample

custody seals and Chain-of-Custody records. The FTL is responsible for inventory of

serialized documents and assignment of these documents to specific tasks. All unused

field documents are returned to the FTLat the end of the field sampling work. The FTL

notes the return of these documents in the serialized document logbook.
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A samplenumbering system will be used to identify each collected sample and associ-

ated duplicates for chemical analysis. This system will provide a tracking number to

allow retrieval and cross-referencing of sample information, and provide anonymity for

the field QC samples at the laboratory. A listing of the sample identification numbers

will be maintained in the field notebook. The anticipated numbering system for the

project will identify the solid waste management unit (SWMU) and area of concern,

sample location, sample depth, and contain information on whether the sample is a

duplicate or blank. Refer to Subsection 6.7.1 for examples of sample identification.

5.1 Chain-of-Custody

Because samples collected during any investigation could be used as evidence, their

possession must be traceable from the time the samples are collected until they are

introduced as evidence in legal proceedings. To document sample possession, Chain-

of-Custody procedures are followed.

5.1.1 Definition of Custody

A sample is under of custody if one or more of the following criteria is met:

o It is in your possession.

o It is in your view, after being in your possession.

o It was in your possession and then you locked it up to prevent tampering.

o It is in a designated secure area.
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5.1.2 Field Custody

o In collecting samples for evidence, only a sufficient number of samples is

collected to provide a good representation of the media being sampled. To

the extent possible, the quantity and types of samples and sample locations

are determined before the actual field work. As few people as possible

should handle samples.

o The field sampler is personally responsible for the care and custody of the

samples collected until they are transferred or dispatched properly.

o The site manager determines whether proper custody procedures were

followed during the field work and decides if additional samples are

required.

5.1.3 Transfer of Custody and Shipment

o Samples are accompanied by a chain-of-custody record. When transferring

samples, the individuals relinquishing and receiving them sign, date, and

note the time on the record. This record documents sample custody

transfer from the sampler, often through another person, to the analyst at

the laboratory.

0 Samples are packaged properly for shipment and dispatched to the ap-

propriate laboratory for analysis,with a separate chain-of-custody record ac-
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companying each shipping container. Shipping containers will be sealed

with custody seals for shipment to the laboratory. The method of shipment,

courier name(s), and other pertinent information are entered in the Remarks

section of the chain-of-custody record.

o Whenever samples are split with a source or government agency, it is noted

in the Remarks section of the chain-of-custody record. The note indicates

with whom the samples are being split and is signed by both the sampler

and recipient. If the split is refused, this will be noted and signed by both

parties. If a representative is unavailable or refuses to sign, this is noted in

the Remarks section of the chain-of-custody record. When appropriate, as

in the case where the representative is unavailable, the chain-of-custody

record should contain a statement that the samples were delivered to the

designated location at the designated time.

o All shipments are accompanied by the chain-of-custody record identifying its

contents.

o If sent by mail, the package is registered with return receipt requested. If

sent by common carrier, a bill of lading is used. Air freight shipments are

sent collect. Freight bills, postal service receipts, and bills of lading are

retained as part of the permanent documentation. Documents will be

distributed as follows:

Ship with samples:
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-- Chain-of-Custody Form (original)

- Send to site manager:

-- Field logbooks (at completion of project)

- Return to project files:

-- Chain-of-Custody Form (pink copy)

-- Shipping records

Send to Navy Project Management:

-- Chain-of-Custody Form (yellow copy)

5.1.4 Laboratory Custody Procedures

o A designated sample custodian accepts custody of the shipped samples

and verifies that the samples received match those on the chain-of-custody

records. Pertinent information as to shipment, pickup, and courier is

entered in the Remarks section. The custodian then enters the sample

numbers into a logbook.

The laboratory custodian uses the sample identification label number or

assigns a special laboratory number to each sample, and is responsible for

seeing that all samples are transferred to the proper analyst or stored in the

appropriate secure area.
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o The custodian distributes samples to the appropriate analysts. Laboratory

personnel are responsible for the care and custody of samples from the

time they are received until the sample is exhausted or returned to the

custodian. The data of sample analysis are recorded on the laboratory

report form.

o When sample analyses and necessary QA checks have been completed in

the laboratory, the unused portion of the sample must be disposed

properly. All identifying stickers, data sheets, and laboratory records are

retained as part of the permanent documentation. Sample containers and

remaining sample material are disposed appropriately.

5.2 Custody Seals

When samples are shipped to the laboratory, they must be placed in padlocked con-

tainers or containers sealed with custody seals. Two seals must be placed on each

shipping container (cooler), one at the front and one at the back.

5.3 Sample Labels

Sample labels will be filled out in indelible ink and will provide the following information:

o Sample identification number

o Date and time of sample collection

o Sampler's initials
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5.4 Field Notebooks

In addition to chain-of-custody records, a bound field notebook must be maintained by

the sampling team leader to provide a daily record of significant events, observations,

and measurements during field investigations. All entries should be signed and dated.

All members of the field investigation should use this notebook. It should be kept as a

permanent record.

These notebooks are intended to provide sufficient data and observations to enable

participants to reconstruct events that occurred during the project and to refresh the

memory of the field personnel if called upon to give testimony during legal proceedings.

In a legal proceeding, notes, if referred to, are subject to cross-examination and are

admissible as evidence.

5.5 Corrections to Documentation

Unless prohibited by weather conditions, all original data recorded in field notebooks,

sample identification tags, and chain-of-custody records are written in waterproof ink.

None of these accountable serialized documents is to be destroyed or thrown away,

even if they are illegible or contain inaccuracies that require a replacement document.

If an error is made on an accountable document assigned to one individual, that indi-

vidual may make corrections simply by crossing a line through the error and entering

the correct information. The erroneous information should not be obliterated. Any
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subsequent error discovered on an accountable document should be corrected by the

person who made the entry. All subsequent corrections must be initialed and dated.
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6.0 ANALYTICAL AND QUALITY CONTROL PROCEDURES

6.1 Analytical Procedures

Parameters of analyses, analytical methods and detection limits are listed in Table 2-2.

The EPA CLP and standard EPA methods have been selected where applicable. For

non-CLP analyses the following analytical information has been given for each specific

parameter in the Sampling Plan (Section 5.0) and Attachment 2:

o Analytical procedure and detection or quantitation limits

o Calibration procedure and criteria

o Internal QC checks and corrective action

o Data calculations and reporting units

o Documentation and deliverables

The analytical and QC methodology for non-CLP parameters follows EPA Region IX

guidance. Preventive maintenance of analytical equipment has been discussed in

Subsections 6.2.1 and 6.4; in addition, laboratories will have standard operating

procedures for preventive maintenance.
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6.2 Calibration Procedures

6.2.1 Field Calibration Procedures

Field equipment requiring calibration are organic vapor analyzers (OVA)and HNu

meters. Calibrated equipment will be specially identified by using either the

manufacturer's serial number or other means. A label with the identification

number and the date when the next calibration is due will be physically attached

to the equipment. If this is not possible, records traceable to the equipment will

be readily available for reference. In addition, the results of calibrations and

records of repairs will be recorded in a logbook.

Scheduled periodic calibration of testing equipment does not relieve field

personnel of the responsibility of employing properly functioning equipment. If an

individual suspects an equipment malfunction, the device shall be removed from

service, tagged so that it is not inadvertently used, and the appropriate personnel

notified so that a recalibration can be performed or a substitute piece of

equipment can be obtained.

Equipment that fails calibration or becomes inoperable during use will be removed

from service and either segregated to prevent inadvertent use, or tagged to

indicate it is out of calibration. Such equipment will be repaired and satisfactorily

recalibrated. Equipment that cannot be repaired will be replaced.
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Results of activities performed using equipment that has failed recalibration will be

evaluated. If the activity results are adversely affected, the results of the evalua-

tion will be documented and the appropriate personnel notified.

6.2.2 Laboratory Calibration Procedures

Laboratory calibration procedures are specified in the specific methods for each

parameter (Sampling Plan, Section 5.0). Where there are no specifications, the

calibration procedures will be as follows:

o Initial and final calibration for all methods will include a three-point

calibration before and after a run.

o Continuing calibration for all methods will include midrange calibration

standard after every tenth sample.

6.3 Quality Control Procedures

6.3.1 Field Quality Control Procedures

Field sampling QC procedures will include field duplicates, as discussed in

Section 4.0. TheSe QC samples will be submitted blind to the laboratory.

Field measurement QC procedures will include calibration requirements described

in Subsection 6.2.
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6.3.2 Laboratory Quality Control Procedures

Laboratory QC procedures will include the following:

o Instrument calibrations and standards as defined in the Sampling Plan

(Section 5.0) and EPA CLP Statement of Work

o Analytical methodology per methods listed in Table 2-2 and the Sampling

Plan (Section 5.0)

o Laboratory blank measurements at a minimum 10 percent or one-per-batch

frequency

o Accuracy and precision measurements as defined in Section 2.0, at a mini-

mum of one in 20 or one per set

o Data reduction and reporting per specific methods listed in Table 2-2 and

the Sampling Plan (Section 5.0)

6.3.3 Chain-of-Custody Procedures

o Chain-of-custody procedures is defined in Section 5.0
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6.4 Preventive Maintenance

Instrument maintenance logbooks are maintained in laboratories at all times. The

logbooks in general contain a schedule of maintenance, as well as a complete history of

past maintenance, both routine and nonroutine.

Preventive maintenance is performed according to the procedures delineated in the

manufacturer's instrument manuals, including lubrication, source cleaning, detector

cleaning, and the frequency of such maintenance. Chromatographic carrier gas purifi-

cation traps, injector liners, and injector septa are cleaned or replaced on a regular

basis. Precision and accuracy data are examined for trends and excursions beyond

cc trol limits to determine evidence of instrument malfunction. Maintenance will be per-

formed when an instrument begins to degrade as evidenced by the degradation of peak

resolution, shift in calibration curves, decrease in sensitivity, or failure to meet one or

another of the QC criteria.

Instrument downtime is minimized by keeping adequate supplies of all expendable

items, expendable meaning an expected lifetime of less than 1 year. These items

include gas tanks, gasoline filters, syringes, septa, GC columns and packing, ferrules,

printer paper and ribbons, pump oil, jet separators, open-split interfaces, and MS

filaments.

For field equipment (OVA/HNu meter) preventive maintenance will be carried out in

accordance with procedures and schedules outlined in the particular model's

handbook. To minimize down time, extra meters will accompany the field equipment.
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7.0 DATA QUALITY MANAGEMENT

7.1 Data Reduction, Validation, and Reporting

Datafor all parameterswill undergo two levels of review and validation: at the labora-

tory and outside the laboratory.

Initial data reduction, validation, and reporting at the laboratory will be carried out as

described in specific methods listed in Table 2-2 and the Sampling Plan (Section 5.0)

and Attachment 2. Quality control data per procedures described in this document will

also be reported by the laboratory at the defined levelof effort; documentation has also

been described in Attachment 2 for parameters not covered under CLP.

Data will also be reviewed outside the laboratory by staff chemists not assigned to the

laboratory. Data will be reviewed per EPA data validation functional guidelines.

Ten percent of data will undergo full validation per EPAfunctional guidelines outside the

laboratory.

The review process includes flagging data with qualifiers. Commonly used qualifiers

include:

J = Estimated; usable for limited purposes. The data are qualitatively,

but not quantitatively acceptable.
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R = Rejected; unusable. The data are qualitatively and quantitatively

unacceptable.

U = Undetected. The result is undetected at the instrument detection

level (IDL). The data are acceptable.

B = The result is between the IDL and the CRDL (contract-required

detection level) and is subject to inaccuracies common to the lower

end of the instruments' linearity.

No qualifier--data are acceptable.

Field data validation will be based on field logbooks and field audits with regard to

proper calibration and procedures.

7.2 Data Assessment Procedures

Data assessment will follow the data review and validation described in the preceding

section. An assessment report will summarize the findings of the data review/validation

as relevant to project usage. Data accuracy, precision, and completeness values will be

summarized in the assessment report. Following is the quantitative definition of ac-

curacy, precision, and completeness.
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7.2.1 Accuracy

For spiked samples, the recovery (R) can be defined as a measure of accuracy:

Let

co = measured concentration analyzed in the sample without

the addition of a spike, mg/I

cs = concentration of standard added to the sample, mg/I

cI = measured concentration analyzed in the sample after

adding the spike, mg/I

R = (cI - Co)/Cs

or on a percentage basis

%R = (cI - Co)lO0/cs

7.2.2 Precision

This section provides the basis for the quantitative limits used to control data

precision. The primary measurement of data precision will be the relative percent

difference (RPD)between a duplicate pair of data points:

where:

X1 = first duplicate point value
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X2 - X 1
RPD = x 100

(X1 + X2)/2

X2 = second duplicate point value

7.2.3 Completeness

Measurement completeness (C) can be described as the ratio of acceptable

measurements obtained to the total number of planned measurements for an

activity. Percent completeness can be defined as:

C = (Number of acceptable data per target quality control limits) x 100
(Total number of data points)
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8.0 QUALITY ASSURANCE OVERSIGHT

8.1 Performance and System Audits

The QAM will monitor and audit the performance of the QA procedures. When nec-

essary, the QAM will conduct field audits as described in Attachment 3. Audits may be

scheduled to evaluate the execution of sample identification, sample control, Chain-of-

Custody procedures, field notebooks, sampling procedures, and field measurements.

The laboratories will be audited as necessary by a staff chemist not assigned to the

laboratory who also will coordinate data validation activities. The external onsite lab-

oratory audits will be carried out to cover analytical methodology QC procedures and

level of effort specific to this project.

Verification of computer models and software will be conducted periodically by entry of

known data sets or programs by a computer expert not assigned to the project. Elec-

tronic and paper-based data sets will be verified by double entry, cross checking, and

range checking against the known programs and models to check for correctness,

reasonableness,and user competence. Verification of model and software performance

will be documented in the QNQC portion of the specific reports.
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8.2 Corrective Action

If QC audits result in detection of unacceptable conditions or data, the PjM will be

responsible for developing and initiating corrective action. The Navy and QAM will be

notified if nonconformance is of program significance or requires special expertise not

normally available to the project team. Corrective action may include:

o Reanalyzing samples if holding time criteria permit

o Resampling and analyzing

o Evaluating and amending sampling and analytical procedures

o Accepting data acknowledging level of uncertainty

8.3 Quality Assurance Reports

The PjM may request that a report be submitted to the QAM on the performance of

sample collection and data quality. The report may include:

o Assessment of measurement data accuracy, precision, and completeness

o Results of performance audits

o Results of systems audits

o Significant QA problems and recommended solutions

Alternatively, in lieu of a separate Quality Assurance Report, sampling and field

measurement data quality information may be summarized and included in the Final

Report.
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Attachment I

CLP

Accuracy and Precision Limits
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3A

WATER VOLATILE MATRIX SPIKE/._.ATRIX SPIKE DUPLICATE I_ECOV_RY

Lab Name= Con=fac=:

Lab code: Case No.: SAS No.: SDG No.:

Ha_rix Spike - EPA Sample NO.: ,

iii

-- ] SPIK_ I SAMPLE NS NS I QC. I
I ADDED ICONCENTRATZON CONCENTRATION % tLIMITS I

COMPOm_ I (ug/L) I (ug/L) (ug/Z,} aEC # I aEC. I
-- '--- : ::=' =-I_----*''1 _ --- - '--'--'1
1, l-DichLo_oe_hene I I 61-14 S I
Trichloroe_hene ] I ' T 1-1201
Benzezle I [ - ' i 76'127 I
ToLuene "

Cb.lorob_zene . I .... 7 S-130 I
I, I - ., , I- _ ...___.__1

sPx_ t - MSD HSD i
ADDED ICONCT/TTRATION t I % QCLIMITS

COXPOUND (ug/L) I (ug/L) aEC #1 mD # _D RZC.

1,1-Dtchloz_e_ene I.. I 14 61-145
Trichloroe"..hene _ I ' j "' 14 71-120'
Benzene [ I,, 11 76-127
Toluene I I I 13 76-125
c:_oz'obenzene I I ,, I 13 7S-130

I I , I I

# Column _o be used =o flag recovery and RPD values wig an asCLrtsk

* Values outside o_ QC limits

RPD= ott_ of ou=side limi=s

Spike Recovery: ou= of outside limits

COMMZNTS:
m

iii I

FOI_ III VOA-1 3/90
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3B
SOIL VOLATILE ._TRIX SPIK_/HATRIX SPIKE DUPLICATE RECOVERY

La_ Name: Contract:

Lab code: Case No.: SAS No.: SDG No.:

Hairex spike - EPA Sample No.: Lavei:(low/med) __

.... SPIKE I 'SA_PL_ ' mS ' MS qt.
ADDED ICONCENTRATION CONCF/_RATION % LIMITS

COMPOUND (ug/Kg) I (ug/Kg) (ug/Kg) REC _ REC.

1,1-DiuhlQroe_hene ..... { ,, 59-172
Trichloroe_hene I 62-137
Benzene ., . { 66-142
Toluene { ,, I' _ -i S9-139

e....hlorobenzene :L . I ." ." , I 160-133
1 , _ I__..._.__l

I SPIKE -m_D I MSD I i
] ADDED CONCENTRATION l % I % qC LIMITS I

COMPOUND I (ug/Kg) (ug/Kg) I REC #! RPD # _ I_EC.
r-mmmmlm'm { _mmmm mlmmmm'_mm} { _..-----_..m.--;j mlmm_ _ I

1,1-Dichloroe_hene { I { 22 S9-172 ITrichloroe_ene { _ -'----"--' 24 62-137 I
Benzene -- { ...... { : I 21 66-142 I
Toluene I I I 21 59-139 l
Chlorobenzene } . --., I l '--'----- 21 60-133 I

I .... I ...... I I I

# Col,mn to be used to flag recovery and RPD values with an asterisk

* Values outside of QC limits

RPD: out of outside limits

Spike Recover: ' out of -------- outside limits

C_S:
i , i

m

FORM III VOA-2 3/90
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3C

WATER $EHIVOLATIL_ MATRIX SPII_/HATRIX SPIKE .DUPLICATE RECOVERY

_a_ Name:_ _ · Con=fac=: _

code: _ Case No.: ---.------SAS NO.: ---------- SDG No.'-

!ii,rix Spike - EPA Sample No.:

I-- - sPzxz $_P_ -- -Ms -Ms- 7 oc_
I ADDED .CONCENTRATION CONCENTRATION % ILIMITS
} COMPOUND (ug/L) (ug/L) (ug/L) RZC #1 REC.

I F_e_ol _ _ _ . __.__112:13.0
! 2-C_.loropne. nol _. - _ _- -_ _ _. ___.._127 123
I 1,4-Di_hlo_obenzene_..__ _ _ _ ....... {36- 97
I N-N%_roso-di-n-prop. (1) =. . _ __ _ 41-116
} 1,2,4-TTichlo=obenzene-- _ _ _ _ 39- 9Sl
I 4-Chloro-3-meChylphenol I__ . _ 23- 97
i AcenaphT. hene ...... I _ _ 46-1181
I 4-Nit_opllenol _ _ _ _t.. 10- 80
I 2,4-Dilli_-_'coluene t_ .. _ _ _[_ 24- 96:
! PenC&chlorophenol___.__l_ i _- '- _ _ _ I 9-103
I P'/_ene !_.__ _ - '_ , I-- ' z$-127
I _ _ : .l___. _ _ _ I__________.

.... SPZK_ I - - l,..sV MSD
ADDED I CONCF/TTRATION % % QC L/HITS

COMPOUND (ug/L) I (ug/L) REC # RPD # RPD REC.

'Phenol I . -------- 42 12-110
2._oz'oP_eno_, _ - ' - I - - 40 27-123
1,4-Dtchlo=obenzene i '--"---- _ 28 36- 97
N-NtC=oso-d:L-n-prop. (1) . _ . I _ _ 38 41-116
1,2,4-Tl_clllorobenzene_ [ _ _-----. _ 28 39- 98
4-Cilloro-3-me=hylphenol _ } .---------.----- 42 23- 9?
Aaenatmhthene _ I I _ 31 46-118
4-Ni_ophenol } .... I - --'--'--------- 50 10- 80
2.4-DiniC.-OColuene I } .... 38 24- 96
Piml_achlorophenol ' I _ ..... I SO 9-103
3_.=._e _ I_ t_ _ I_ - _ 31 z6-127

__ _ . IL__ . I _ t

(1) N-NiC=ose-di-n-propylamine

# Column _o be used Co flag recovery and RPD values with an .asterisk
* Values outside of QC limits

RPD: ouC of outside limits

Spike R&oovery:_ OUC of outside, limi=s

CONMENTS ·

ro_u_ _ $v-1 3/90
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3D
sOIL S_IVOLATILE MATRIX SPIKE/HATRIX SPIKE DUPLICATE RECOVERY

Name' ConCrac=:. _

Dab Code: Case No.: SAS No.: 5DG No.: _

_a_rix spike - EPA Sample No.: Level: (1Qw/med)

- 5_':i:KE SAMPLE MS MS QC.
ADDED CONCENTRATZ0N CONCENTRATION % L_MZTS

COH_OUND (ug/Kg) (ug/Kg) (ug/Kg] l_E¢ # LC.
-- _-- .... _ _Jm_ · · II

Phenol 36- 90
2-C_Xeropneno_ 25-102
1, 4-Dic_lorobenzene . - ------- 28-104
N-Ni_--oso-_i-n-prop.(-_ 41-126
1,2_ 4-T_ichlorobenzene ! . I 38-107
4-Ch_o_-3-me_h¥1p_eno_ i . I . 26-103
Ac_ph_/_ene t ..... I ., 31-137
4-Ni_L-ophel_ol I . _ 11o114
2,4-Di.'tiT. z'_..o_,uene , I , [ _ _ J28- 89

PenCac_lorophenol I ' I I 117:109P_-ene I _ ' . ! 35 142
I . I i 1_____

- ' I sPIkE ' rasp z,,.sD I I
i ADDED CONC3nVTaAT3:ONt I % I QC

C__ I (ug/Xq) (uq/X_) Z_C #I P,ADD#I _ _C.
....... J=__'m= i ___ "--'' t I --""

_enol _ ! I 3s 26- 9o:
2-Chlorop_enol t I I 50 2S--L02
1,4-DiC_lorobenzene - ]-- , I_l 27 38-104
N-Ni_so-di-n-prop. (1) I .. ' {_____j .31 41-126

1,2,4-T_i_lorobenzene I I ..___.._ 23 38-1074-C_loro 3 me_/_ylphenoil .... ! 33 2&-103
Acenapbv. hane [ I_ 19 :3X-137
4-Ni_.rc_beno._' ' I I . I_ SO 3.3.-3.3,4
2,4-D_i_ro_oluene i_ I , I 47 28- sg'
Pentec_lorophenol, t ! .... ! 47 17--109
P'_"lne I I _ 36 35-142

· , I .I I .

(1) N-Nitroso-di-n-propylamine

# Column _o be used _o flag recovery and RPD values wi_h an as=er_sk
* VaLues ou=side o£ qC li_iCs

RPD: ou= of ou=aide limi=s

Spike Recovery: ou'"''"--_of .. ou=side limi=s

CO_M_S:
i

FOP.H III SV-2 3/90
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3E

WATEla pESTICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Con==a¢=:
Name:

La_ code: Case No.: .-..-.----SAS No.: SDG No.: -.--------

Ha=rix spike - EPA Sample No.:

SPIKE i SAMPLE MS MS I QC.
ADDED ICONCENTRATION CONCENTRATION % [_TS

COMPOUND (us/L) ] (uS/L) (uq/L) REC _ I RZC.

g,wm_._-BHC (Lindane) I .... ]56-123
HepT.achlor I ...... 140-1311
Aldrin ' I {40-120!
Dieldrin ..... I ,, - 152-126 _
Endrin .... I ..... J56'121
4,4 t-DDT [-- ,,138-127

I .

I I SPIKE _" M_'b ........-v,SD J I _"
I I ADDED CONCENTRATION % J % I _ ?._<IT$
I com._ouND I (us/L) (us/L) P,.EC # I RPD # I RI:,D REC.

I gamma-BHC (Ltndane) .I .......... J 15 55-X23
I Hep_.ae_/_lo= .I ., i 20 40-1311
! Aldrtn I I 22 40-120
! Dleldrfn , I ......... I 18 52-126
I Zndrin I ..... ! 21 56-121
! 4,40.DDT } ...... f ' ! 2T 38-127
I J . I I .

# Column _o be used _o flag recovery and RPD values wte.h an asl:erls_

* Values ou=side of QC limits

RPD: ou_ Gf outside limits
Spike Recovery: ou'-'-"--_of ., ou=side limi=s

COMMENTS: .....
i

FORM III PEST-1 3/90
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3F
SOIL PESTICIDE HATRIX SPIKE/_ATRIX SPIKE DUPLICATE RECOVERY

Lab Name= Con=Tat=:q t

Lab Code: Case No.: -------- SAS No.: , SDG No.: ,.

Matrix Spike - EPA sauple No.: .....

sPiKE SA_= t _ MS i UC.
ADDED CONCENTRATIONICON_TION % ILIHITS

COMPOUND (ug/Kg) (ug/Kg) I (ug/Kg) REC #J REC.

qamma-Bl. IC (Lindane) _ , {_ _____146-127
HeptacAlo_ --. I __..__.]35-130
AldLrin I , . 134-132
Dieldrin ...... I 131-134/
Endrtn }. ,, 142-1391
4,41-DDT .... I .... 123-1341

I ...... l_ , __i 1

-- I SPIKE I MSD I KSD I I
I ADDED ICO'CENT_ATIONI t I t QCLL_=TS I

COMPOUND I (uq/Kg_ I (ug/Kq) I REC fl RPD # RPD REC. I

g*_A-BHC (Lindane) -I i . I ,. S0 46-127 I
Heptachlor [ I..... [- 31 35-1301
Aldr_i n . I I 43 34-132 I
Dieldrfn ' ' , I [ I __ . =' 38 31-134 l

Endr:Ln , I I ( 45 · 42-139l4 t 4 '-DDT J :, _- , I -- !._...___ 50 23-134 i

# Column _o be used to flag recovery and RPD values with an asterisk

· Values outside of Qc limits

RPD: out of outside limits
Spike Recovery: -' Out o£ ou=side limits

COMMENTS:
iii J i

FORM III P£ST-2 3/90
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Results fo= the ICP analy_es of Solution Ab durin_ =he ana_ycica_ runs

must fall within c_e control limit of k20% of the :rue value for :he

analyces included in the Interference Check Samples. If nec. terminate
:he analysis, correct the problem, recakibrace the instrument, and

reanalyze :he analytical samples analyzed since the last _OOd ItS. If
true values for analyces contained in the ICe and analyzed by ICP are
nec supplied with the ItS. chi mean must be decermine_ by initially

analyzing the I¢S ac least five :;mas repetitively for the particular
al%alyceJ. This main determination m_c be made dm:inS an analytical run
where chi results for the pcevio_ly supplied EPA ICe mac all contract
speeificacioml. Additionally. the result o_ this initial mean
dece_m_Tu_Cion is Co be _used as the cz_e val_e _or the lifetime of chac

solution (i.e., until the solution is exhauLIced).

I_ the iC? Interference Check Sample is hoc available from EPA.

independent !CP Check Samples mu_c be p_epared vich incerferenc and
analyce concentrations ac the levels specifie_ in Table 2-Inter,trent
and Analyce Elemental Concentrations Used for ICP-Interference Check
Sample. The mean value and standard deviation must be established by

initially analyzing the Check Samples ac least f_ve times repetitively
for each parameter on FO_ IV-IN. Results mASt fall within the control
limit of _20% of the established mean value. The mean and standard

deviation mvus_ be repotted in the raw data. Results from the
Interference Check Sample analyses must be recorded on FORM IV-IN for
all ICP parameters.

tH _ I

TABLE 2. INT_ AND ANALYTE EL_ENTAL CONCENTRATIONS USED FOR _CP
IIqTF_F_ENCE CHECK S_VLPLE

A_lyCes (m_/L) Inter£erencs (ms/L)

AS 1.0 Al 500
Ba 0.5 Ca 500
Be 0.5 Fe 200

Cd 1.0 It& 500
Co O.$
Cc O. $
Cu O.
_n 0._
Ni 1.O
Pb 1.0
v 0.5
Zn 1.0

I I m '" II

6. Soike Samole Analysis (S)

The spike sample analysis is designed Co provide information about the
e_fecc of the sample _lccix on the digestion and measurement
m_Chodology. The spike is aad_d before the digestion (i.e., prior co
the addition of ocher reagents) and prior co any distillation steps
(i.e., _-). AC leuc one spike sample analysis must be performed on

IUtOl. O
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each group of samples of a similar matrix type (i.e.. wager, soil) a_d
concentration (i.e., law. medi_) or for each Sample Deliver7 Croup.-

If the spike analysis is ps=formed on the same s_ple that i= chosen
fo= the duplicate sample analysis, spike calculations must be per£ocmed
using the results of the sample desiLmaced as cae "original sample"
(see section 7, Duplicate Sample Analysis). The average of the
duplicate results cannot be used for the purpose of decernining percent
recovery. Samples idsnci£ied as field blanks cannot be used for spiked
sample analysis. EPA ma7 require chac a specific sample be used Eot
cae spike sample analysis.

The amllyce spike ausc be added in the amount given in Table 3-Spiking
Levels for Spike Sample Analysis, for each element analyzed. I_ cwo
analytical methods are used to obtain the reported values £o= the same
element vicAin a Sample Delivery Group (i.e. ZCP, ¢FAA). spike samples
must be. run by each method used.

If the spike recovery Ls not ac or within cae limits of 75-125t. the
·aca of all samples received asiociaced vica chat spike sample and
determined by the same analytical method must be _lagled with the
letter "H" on FeRmis Z-ZN and V-ZN. An exception co chis rule is
granted in sicnations where the sample concentration exceeds CAe spike
concentration by a _accor of £our or more. Zn such an event, the dace
shall be reported unflagged even if the percent _ecovec7 does nec meec
CAe 75-125t recovery criteria.

For flame AA. ICP, and CN analyses, when che pre-digesciom/pre-
dist%llacion spike recovery falls outside CAe control limits and cae
sample =esulc does not exceed Ax che spike added, a post-
digescion/pOSCediscill&cion spike must be performed for chose elements
chic do nec meet chi speal£1ed criteria (exception: Ag). Spike the
unspiked aliquot off the sample ac 2x cae indigenous level or 2x C_DL,
whichever is greater. Results of CAe posc-digescion/posc-disci_lacion
spike must be reported on FOItH V(PART 2)-ZN. Note: No post digest
spike' is requi_ed for Hg.

Zn the inecance where there is aoce chart one spike sample per matrix
and concentration per mecAod per SDG, if one spike sample recovery is
nec within contract criteria, flag all the samples of the saae matrix.
lewel, and mmchod in the SDG. lndtvidual component percent =ecoverie s
(%It) ace calculated as follows:

_Recovery - _ x 100
SA

Where, SSR - Spiked Sample Result
St - Sample Result
SA - Spike Addsd

When sample concentration Ls lees chart the inscx_unenc detection limit,
use S_ - 0 only _or purposes of calculating % Recovery. The spike

2EPA may require addicion_l spike sample analysis, upon Administrative
Project O££icer request, for which the Contractor will be paid.

lL_O1.0
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_ample results, sample _esul_s and % Recovery (pos_cive or _e_acive)
_usc be reported on FORM V-IN fo_ IC?, AA and cyanide analyses, _;
indicated.

The uni:s for repot=£ng spike sample resu_s will be £dencicaZ _o :hose
_ed fo_ _eporcing _ample _esuLr_ in FOR_ I-IN (i.e., ug/L for aqueous
and mE_Cg dry we£_ basis fo_ _oLld).

_I_01.0
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· TASL£3. sP!KINc ro.R?PzK£ aSALyS!S
For ICP/AA For Furnace AA 0:her(l)

zle., = ac,r soil, z? .,ce- soi
(us/L) (m&/kg) (us/L) (ms/kg)

Aluminum 2,000 *
Antimony 500 lO0 I00 20
Arsan_.c 2,000 &00 &0 8
Barium 2,000 400
BozTllium 50 l0
aacLuium 50 10 $ 1
Calcium * *
Chromium 200 40
Cobalt $00 100
Copper 250 _0
Iron l, 000 *
Lead 500 lO0 20 4
Hagnesium * *
Ptanganese SOO 100
_ercutT l
Nickel 500 I00
Potassium * *
Selenium 2.000 :,00 LO 2
Silver 50 ].0
sOdiUm * *
Thall lam 2.000 400 50 10
Vanadium 500 · lO0
Z_.nc $00 lOO
Cyani de 100(3)

_ i i · · m m ·

· No spike required. NOTE: £1emoncs without spike levels and floc
desisted with an Lscorisk, nmsc be spiked ac appropriate levels.

1Spiking level reported is for both racer and soil/sediment ma:rices.

2The levels shown indicate concentrations in the £tnal digescace of the
spiked sample (100 mL for ueccury and 20OM, for all ocher metals) when
the wee weight of 1 &tam (for lCF, Furnace, and Flmue AA). or 0.2 &rams
(for uetcury) of sanple is taken for analysis. Adjustment must be _de
co maintain chase spikir_G levels when the weiEhc of sample calan
deviates by mote caen lot of chose values. Appropriate adjustment _uac
bo made for microwave digestion procedure whore 0.5 &rams of sample or
50.0 mL (_5.0 al of sample plus 5.0 mL of acid) of aqueous sampte are
required £ot analysis.

3The level shown indicates the amount of cyanide :hdc mac bo added co
the original (undisctLled) sem_le. For irritants, t00 ug musi: be added
per each Liter of aqueous sample. If tho sample volume is 500 al, ch_n
$O ug of cyanide =usc be added. I£ the voluae is 50 al, than .5 ug o_
cyanide mue c be added.
Fo_ sell samples, 25 ug of cyanide must be added per each &ram o£ solZd
sample taken for analysis, The spiking level is dependent on the
weishc of the sample taken and _he final dlJc_llace volume. 1£ one
Sram of s_le is r_ken for analysis, and _ho £1n&l distillate volume
ts 2.50 ml.. then _he all. sCi!late UC con_ln cyallide ac a concentration

lLltO1.0
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of 100 u_/L. If five_.._rams of sample are taken, then the distillate

must contain cyanide a= a concentration of 500 ug/L. Assuming a samg_e
of one gram, =he manual and semi*automated colorimecric me=hoc_ call

for a cyanide concentration of 25 ug per =he 500 mL mixture of the
sa.upZe. reagents, a._dwater before discil!a=ion. The final distillate,

in ;his case. center.ns cyanide ac a concentration of lO0 u_/L. For the
midL-d_scillacion method, a cyanide concentration of 25 us must be

added inuo the 50 mL mixture of _ample, reasencs, and water before
distillation. This yields a cyanid_ concentration of 500 us/L Ln the
final distillate of 50 mi,

7. Du_I[caCe S.a_vle._na[vsis (D)

One dupl£cace sample mu,sc be analyzed from each Group of samples o[ a

similar macTix type (£.e., water, soil) an_ concentration (i.e., low.
medium) or fo_ each Sample Delivery Group. Duplicates cannot be'
avera_e_ £or reporci_& on FORM I-IN.

Duplicate sample analyses are required for percent sol,ds. Samples
_den_ified as field blanks cannot be used for duplicate sample
a_alysis. EPA may require c/lac a sgec£fic sample be used fo= duplicate
sample analysis. I£ _o analytical methods are used co obtain the
reported values for =he same element for a Sample Delivery Croup (i.e..
ICP. GFAA), duplicate samples must be tun by each method used.

The relative percent d_fferences (P.PD) for each component ace
calculated as follows:

_q..1PD- !_:- pi x lO0
(s+0)/2

_here. P_D - Relative Percenc Di££erence.

S - First Sample Value (origirml)
D - Second Sample Value (duplicate)

The results of the duplicate sample analyses muse be _eporced on FOPJ_
V_-_N £n u&/L EoT aqueous samples and mg/'K& dry weight basis _or solid
original and duplicate samples. A cone=el limicof 20% for RPD shall
be used fo r original and duplicate sample values _reacer than o= equal
=o 5x C_DL (L_hibi= C). A control limit of (_) the CRDL must be used
_o_ s_u_pLe values less =hah _x C_DL, and the absolute value of the
control l/mLc (CT,DL) must be entered in the 'Cone=el Limit" column on
FORHVX-IN.

_f one result is above the 5x CRDL Level and the ocher _s hexer, use

=he _ CRDL criteria. I£ both sample values are less chart the IDL, cbc
_D _s hoc caloulaced on FOP_ VI-_N. For solid sample or dupl£coce
results < _x CRDL, enter the absolute valet o£ the ¢RDL, cor=ecced for

s_ple weight and percent solids, in the 'Control L_m_c' column.

3EPA may _equire additional duplicate sample analyses, upon Administrative
Pcojecc Of_icec =equesc, _or wh£ch the Cent=actor vil_ be paid.

I_0_.0
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3F
SO?: PESTICIDE MATRIX $PIEE/MATRIX SPREE DUPLICATE RECOVERY

Lab Name: cmn:rac::

Lab Code: Case No.: SAS No.: SDG No.:

Matrix Spike - EPA Sample No.:

ADDED CONC_TRATION:CONCT-NTRATION % ILI_TS
COKPOUND (ug/Kg) (ug/Kg) (ug/Kg) REC #l I_EC.

_---- _ _m_ t_ _--_ ' · III --t

gamma-SaC (Lindane) .... : 146-127
Hel_acJ11or _- ]35-130
Aldxtn - _ 134-132
Dieldrin ]31-134/
]_'_drtn . 142-1391
4,4'-DDT ' ' . ..123-1341

,,l__l

- sPIEE _so I HSD ' I
ADDED CONCENTRATIONI t % QC IJ_MITS I

COMPOUND (ug/Kg) (ug/Kg) I _C _ RPD # P_D _EC. I
---- m m ..... mmm_!m----'_mmm__ i-'-- ,----,,_m!

gamma-BH¢ (Lindane)_.__ ,I, SO 46-_271
HepCaghlo= I 31 35-_30'I
Aldrtn { --"""'[ 43 34-1321
Dieldrin I _ ' [ 38 31-134_
Endxtn _ ! _ il 45 42-13gl
4,4'-DDT I . I 50 23-1341

..... I - I_ I

# Column _o be used to flag recovery and RPD values witll an asterisk

* valuel ouCside of _C limi=s

R3PD: ouc of outside limits
Spikiaecove=y: - DuC of ou=side limits

FOI_ III PEST-2 3/90
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Results fo: :ne iCP analy_Qs of Solution A3 during :_e a_31yc_ca_ runs
must fall within :_e control limit of _20% of ;he true value for :he

analytes included in :he Interference Check Samples. If nec, _erminace
the analysis, correct the problem, recalibrace _e in_cr_menc, and

r.anaLyze :he analytical samples analyzed since :he Last good I¢S. If

=rue values for analyce_ contained in the IC3 and analyzed by ICF are
no= supplied rich the ItS, the mean must be determined by initially

analyzing the ICS ac least five times repetitively for the part%cula:

ap.alycas. This mean determiruacionmu_c be made durin5 an analytical run

vhare chi ferules Eec the pce_iovusly supplied EPA ItS mac a_l contract
speci£1caciorm. Additionally, the result of chis initial mean
decez_nacio_ is Co be used as :he cz_e vaium _or :he lifetime of chac
solution (i.e., until the solution is exhausted).

_£ the _C? _ncerference Check Sample is nec available from EPA.
independent ICP Check Samples muac be prepared with incerferenc amd
analyce concentraclons ac chi levels specified in Table 2-_ncerfecent

and Analyce Elemental Concentrations Used for ZCP.Incerference Check

Sample. The mean value and scancLard deviation must _e established by
initially analyzing the Check Samples ac least five times repetitively
fcc each parameter on FORH IV-IN. Results must fall within :he como=el

limit of _20% of the established mean value. The mean and standara

deviation must be reported in the ray dace, Results from the

Interference Check Sample analyses muac be recorded on FORM _V-ZN fo:
all [CP parameters.

III I

TA_LK 2. INT_ A_;D A_ALYTE EI.KMENTAL CONCENTRATIONS USED FOP.ICP
I_TF_F_ENCE CHECK SA2_;

.... I!

An_Iyce$ (m_/L) Inter fecencs (mg/L)

AS %.0 Al 5OO
_a O. 5 Ca 500

Be O._ Fe 200

Cd I.0 Mg _00
Co O.
Cr O. $
Cu O.
Ku 0._
Ni 1.0

Pb 1.0

V 0.5
Zn 1.0

6. S_tke Sample AnalYsiS (S3

The spike sample analysis is desi_xled :o provide information about :_e
effect of the sample matrix on the digestion and measurement
machoc_lo_. The spike is added before the digestion (i.e.. pcioc co
the addition of ocher reagents) and prior to any distillation steps
(I.e., C_-). AC lea_c one spike sample a_alysis must be pecformed cn

_L_Ol.O
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QAPP'CTO099 CLE-C01-01F099-S4-0001

Attachment 2

Non-CLP Parameters

Analytical and Quality Control Procedures

Analytical Procedure and Detection or Quantitation Limits

Calibration Procedure and Criteria

Internal Quality Control Checks and Corrective Action

Data Calculations and Reporting Units

Documentation and Deliverables
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1.0 REQUEST FOR ANALYSIS

The following procedures are based on standard EPA procedures and include para-

meter-specific QC procedures. Following the procedure sheets are analyses request

sheets to facilitate and track proper sample handling from field to laboratory.

1.1 Analysis of Polychlorinated Dibenzo-p-dioxins and Polychlorinated

Dibenzofurans Homologs

1.1.1 Analyses

Total tetra through octa chlorinated dibenzofurans (CDFs) and chlorinated

dibenzo-p-dioxins (CDDs).

1.1.2 Sample Matrices

Water samples, soil samples, and chemical wastes such as still bottoms, fuel oils,

sludges, fly ash, and reactor residues.
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1.1.3 Analytical Procedure and Detection Limits

1. Contract Required Detection Limits (CRDL)'

Soil, ug/kg

Tetra and penta CDFs and CDDs 0.1 - 0.5

Hexa CDFs and CDDs 0.5 - 1.0

Hepta and octa CDFs and CDDs 1.0 - 5.0

Calculate and report the detected results or estimated sample detection limits

(SDLs) (see Subsection 5.1.5 for calculation) for the dioxin/furan homologous

series.

To achieve the specified detection limits, a final volume of 100 MIor less for the

extracts is recommended.

2. Analytical Methodology:

Follow the SW-846 Method 8280 or Method 8290 with the following

specifications:

a. Analyze samples by a DB-5 fused silica capillary column or the

equivalent. If dioxins/furans are detected in the samples, confirmatory

analyses using a SP-2331 fused silica capillary column or the

equivalent must be performed. Report all dioxins/furans identified and
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quantified by both columns. To achieve the chromatographic peak

resolution criteria of <25 percent between 2,3,7,8-TCDD and

1,2,3,4-TCDD in the column performance check mixture, 60-meter

columns are recommended for both DB-5 and SP-2331.

b. The quantitation ions, confirmation ions, and M - COC1 ions used for

selective ion monitoring (SIM) are specified in Table 2 of Method 8280.

Ions to be monitored are as follows:

Descriptor 1: 243,304,306,316,318,257,320,322,332,334,376

Descriptor 2:277,340,342,293,356,358,410

Descriptor 3:311,374,376,327,390,392,402,404,446

Descriptor 4:345,408,410,418,420,361,424,426,480

Descriptor 5:379,442,444,395,458,460,470,472,514

1.1.4 Contract Holding Times

Contract required holding times are 28 days from the date of sample receipt for

extraction and 40 days from the date of sample receipt for GC/MS analysis.

1.1.5 Calibration Procedure and Criteria

Calibrate according to Section6.0 of Method 8280, with the following

specifications:
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1. Internal standards and recovery standards required are as follow:

Recovery Standard (RStd) Daily Std Amount Sample Amount

13C-1,2,3,4-TCDD 0.5 ng/ul 50 ng

13C-1,2,3,7,8,9-HxCDD 0.5 ng/ul 50 ng

Internal Standard (IStd)

13C-2,3,7,8-TCDF 0.5 ng/ul 50 ng

13C-2,3,7,8-TCDD 0.5 ng/ul 50 ng

13C-1,2,3,6,7,8-HxCDD 0.5 ng/ul 50 ng

13C-1,2,3,4,6,7,8-HpCDF 0.5 ng/ul 50 ng

13C-OCDD 1.0 ng/ul 1O0 ng

Compound Quantification

13C-TCDF and 13C-TCDD against 13C-1,2,3,4-TCDD

13C-HxCDD, 13C-HpCDF, and 13C-OCDD against 13C-1,2,3,7,8,9-HxCDD

TCDF and PeCDF against 13C-2,3,7,8-TCDF

TCDD and PeCDD against 13C-2,3,7,8-TCDD

HxCDD and HpCDD against 13C-1,2,3,6,7,8-HxCDD

HxCDF and HpCDF against 13C-1,2,3,4,6,7,8-HpCDF

OCDF and OCDD against 13C-OCDD

Results are to be calculated using the relative response factors (RRF) from the

continuing calibration. The percent recoveries of each internal standard are to be

calculated and reported. The samples with one or more internal standard
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recoveries of less than 40 percent or greater than 120 percent must be re-

extracted and reanalyzed.

2. A column pedormance check mixture containing the isomers listed in

Method 8280 paragraph 6.3 must be analyzed at the beginning and end of a

12-hour period, as described in paragraph 6.9.1. The QA/QC criteria as

described in paragraph 6.3 must be met.

3. Initialcalibration using standard solutions at concentrations of 200, 500, 1000,

2,000, and 5,000 ng/ml is required. Percent relative standard deviations

(%RSD) of the relative response factors (RRF) for the calibration standards

must not exceed 15 percent.

A minimum signal-to-noise (S/N) ratio of 50:1 for the m/z 320 ion of 2,3,7,8-

TCDD must be achieved from the 200 ng/ml standard.

4. A calibration standard solution at concentration of 500 ng/ml must be

analyzed at the beginning of a 12-hour period. The measured RRFs of all

analyses must be within +30 percent of the mean values established by initial

analyses of the calibration standard solutions.

A minimum S/N ratio of 150:1 for the m/z 320 ion of 2,3,7,8-TCDDmust be

achieved.
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5. Samples and method blanks are not to be analyzed until acceptable

calibration criteria as described in paragraphs 6.3, 6.4, 6.6, and 6.7 of

Method 8280 are demonstrated and documented.

1.1.6 Internal Quality Control Checks, Control Limits, and Corrective

Action

1. Alumina/silica column cleanup procedure is required for water and soil

samples and chemical wastes. Additional cleanup (such as carbon column)

may be needed for highly contaminated samples.

2. Analyze method blanks at a frequency of one per group of 20 or fewer

samples. The method blanks must be free of chlorinated dibenzofurans and

chlorinated dibenzo-p-dioxins and free of any interfering peaks.

3. Analyze a sample duplicate and native spike (NS)at the frequency of one per

group of 20 or fewer samples. The NS solution must contain at least one

x,2,3,7,8 isomer from each of the tetra through octa polychiorinated

dibenzofuran and dibenzo-p-dioxin homologous series. Concentrations of NS

solutions should be such that the final extracts contain amounts at the

midrange of the calibration curve. Recoveries of 40 to 140 percent for tetra

through octa polychlorinated dibenzofurans and dibenzo-p-dioxins are

required. If the recovery limits are not met, the NS must be re-extracted and

reanalyzed, unless a reinjection gives acceptable recoveries.
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4. For samples in which the concentration of any isomer in a homologous series

is above the five-point initial calibration range, the extracts are to be diluted in

such a way that the measured concentration of that particular isomer lies

within the calibration range. All computed results and raw data for both the

undiluted sample analyses are to be submitted.

5. The laboratory will be expected to analyze performance evaluation samples as

provided by EPA on a periodic basis.

6. If above control limits are exceeded, take appropriate actions to correct the

problems and reanalyze the affected samples.

1.2 Analysis of Total Fuel Hydrocarbons by CA LUFT Method

1.2.1 Analyses

Gasoline and diesel

1.2.2 Sample Matrices

Groundwater, sludges, and soils
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1.2.3 Analytical Procedure and Detection Limits

Follow the CA LUFTMethod. Gasoline may be analyzed for using the headspace

method or alternatively using the purge and trap method (EPA Method 5030).

Analyze for diesel using the extraction method. The contract required detection

limits are listed below:

Method Parameter Matrix DetectionLimit

Headspace Gasoline Soil 5.0 mg/kg

Extraction Diesel Soil 10.0 mg/kg

Samples are to be kept at 4 degrees Centigrade until analysis and validation of

results are completed.

1.2.4 Contract Holding Times

Samples must be analyzed for gasoline as soon as possible or within 14 days

after collection. They must be extracted for diesel within 14 days after collection,

and the extract analyzed within 40 days. Samples may be held for a longer period

only if the collector or laboratory has data on file to show that the specific types of

samples under study are stable for the longer time.
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1.2.5 Calibration Procedure and Criteria

1. Establish GC operating parameters as specified by the CA LUFT Method.

2. Adjust the sensitivity of the analytical system for the sample analyses by

injecting secondary standards, as necessary.

3. Calibrate the chromatographic system using the external standard technique.

4. At least three concentration levels should be used for the preparation of the

standard curve. One of the standards should be at a concentration near, but

above, the method detection limit. The other standards should correspond to

the expected range of concentrations found in real samples, or should define

the working range of the detector.

5. Using injections of 2 to 5 ul of each calibration standard, tabulate total peak

height or area responses against the mass injected. Use the results to

prepare the calibration curve.

6. The working calibration curve must be verified on each working day by the

measurement of one or more calibration standards. If the response varies

from the predicted response by more than 10 percent, the test must be

repeated using a fresh calibration standard. Alternatively, a new calibration

curve may be prepared.
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1.2.6 Internal Quality Control Checks, Control Limits, and Corrective

Action

1. Analyze blanks, duplicates, and spikes at a frequency of one per batch or one

per 20 samples, whichever is more frequent.

2. Establish appropriate laboratory statistical control limits at 99 percent

confidence (average plus or minus three standard deviations) for percent

Recovery and percent difference for the spike and duplicate, respectively.

3. If the above control limits are exceeded, take appropriate corrective actions

and reanalyze the affected samples.

1.2.7 Data Calculations and Reporting Units

Calculate the sample results by external standard technique using peak height or

area responses. Report results for soil samples in mg/kg (wet weight basis).

1.2.8 Documentation and Deliverables

1. Provide all sample results.

2. Provide all raw data, including copies of chromatograms and data system

printouts or manual calculation work sheets. All raw data must be properly

100200EF.LAO\gL_MA A-60



QAPP'CTO099 CLE-C01-01F099-S4-0001

identified with the instrument and column identification, sample or standard

identification, volume injected, and date and time of analysis.

3. Provide summaries of all blank, spike, and duplicate results, including

reference numbers used and control limits.

4. Provide summaries of total peak height or area responses tabulated against

mass injected for all initial calibration standards.

5. Provide summaries of daily calibration results showing percent differences

from the predicted value, and the date and time of analysis.

6. The data package must be systematically organized with each page

sequentially numbered.

1.3 Analysis of Total Petroleum Hydrocarbons by EPA Method 418.1

1.3.1 Analyses

Fluorocarbon-113 extractable petroleum hydrocarbons

1.3.2 Sample Matrices

Surface and saline waters; domestic and industrial wastes
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1.3.3 Analytical Procedure and Detection Limits

Follow the procedure described in EPA Method 418.1. The contract required

detection limit is I part per million.

1. The sample must be preserved with hydrochloric acid (HCI) if analysis is not

performed within 4 hours of collection. It must be stored under refrigeration.

2. Use the entire sample for the test.

1.3.4 Contract Holding Time

Twenty-eight days following sample collection.

1.3.5 Calibration Procedure and Criteria

Follow the procedure specified in EPA Method 418.1. It is not necessary to add

silica gel to the standards.

1.3.6 Internal Quality Control Checks, Control Limits, and Corrective

Action

1. Analyze laboratory blanks at a frequency of one per group of 20 samples or

fewer, The total petroleum hydrocarbon concentration of the blank must be

less than the detection limit.
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2. Analyze matrix spikes at a frequency of one per 20 or fewer samples. The

spike recovery must be 75 to 125 percent of the spike concentration.

3. Analyze duplicates at a frequency of one per 20 or fewer samples. The

relative percent difference between the duplicate values must not exceed

20 percent.

4. If the above control limits are exceeded, take appropriate corrective action and

reanalyze the affected samples.

1.3.7 Data Calculations and Reporting Units

Report results to two significant figure using the curve and the equation specified

in the method.

1.3.8 Documentation and Deliverables

Document analysis dates. Report results of all samples and blanks. Also report

calibration data and results of matrix spikes and duplicate analyses in summary

form. All raw data and sample calculations must be included. The data package

must be systematically organized with all pages sequentially numbered.
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Attachment 3

Field Audit Procedures
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SCOPE AND PURPOSE

The purpose of this section is to provide guidance to persons conducting project audits.

All information produced or obtained in the course of enforcement inspections, investi-
gations, and evaluations is potential evidence. As such, the information must be reliable,
gathered with constitutional safeguards, and maintained with integrity. The potential
evidence may take any of several forms including such items as a Field Notebook, film,
computer tape, a Traffic Report, or a degradable sample. Typically, a case preparation
investigation may generate large volumes of file material, samples, data tabulations, and
reports. Security and accountability (chain-of-custody) must be maintained even while the
evidence is in shipment.

Uniform sample control, chain-of-custody, and document control procedures, using EPA's
procedures as a model have been adopted for this project.

These procedures ensure the integrity of the data and related information and its security
while awaiting, during, and after any litigation takes place.

AUDIT PROCEDURES

The QAM may schedule audits of field activities at various times to evaluate the execution of
sample identification, sample control, chain-ofcCustody procedures, field documentation,
and sampling operations. The evaluation is based on the extent to which the applicable
standard operating procedures (SOPs) are being followed.

The person conducting the audit is normally a senior technical reviewerwho is familiar with
the technical and procedural requirements of field sampling and with the applicable SOPs.
The auditor keeps a record of his evaluation using field notes and checklists. Following the
audit, he reviews its preliminary results with the person in charge of the sampling. The
auditor also prepares an audit report containing the results of his evaluation and
recommendations for any necessary corrective actions.

Audits are scheduled with the SM and the person in charge of the field sampling.

DOCUMENT CONTROL

Once a project has been completed, the individual files must be assembled, organized, and
securely stored. The QAM may schedule audits of project files.

The document control audit consists of checking each document submitted for account-
ability. All documents used for field investigations are checked against the list of field
documents issued to the SPM or his designated person. Written explanations must be
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present for any documents unaccounted for. Documents other than those issued are
reviewed to ensure that they all appear on an inventory and that all documents listed on the
inventory are accounted for. The auditor checks the documents for an appropriate
numbering system.

The documents are examined to determine that all necessary items such as signatures,
dates, and project codes are included.

The auditor examines any classified documents and determines if they are handled and
stored in the proper manner.
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FIELD AUDIT CHECKLIST

Briefing With SM

PROJECTNO. DATE OF AUDIT

PROJECTMANAGER SIGNATUREOF AUDITOR

OFFICE LOCATION

Yes _ No m N/A m 1. Was a QA Project Plan and a Site Health and Safety Plan plan
prepared? If yes, what items are addressed in the plan?

Comments:

Yes _ No _ N/A 2. Was a briefing held with project participants?
Comments:

Yes No N/A 3. Were additional instructions given to project participants (i.e.,
changes in project plan)?
Comments:

Yes _ No _ N/A _ 4. Is there a written list of sampling locations and descriptions?
Comments:

Yes _ No _ N/A _ 5. Is there a map of sampling locations?
Comments:

Yes No N/A 6. Does the sampling team follow a system of accountable
documents? If yes, what documents are accountable?
Comments:

Yes _ No _ N/A _ 7. Is there a list of accountable field documents checked out to the
SM or designated person? If yes, who checked them out?
Comments:
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Yes Nora N/A 8. Is the transfer of field documents (Traffic Reports, chain-of-
custody records, logbooks, etc.) from the SM to the field
participants documented in a logbook?
Comments:
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FIELD AUDIT CHECKLIST
Field Observations

PROJECTNO. DATEOFAUDIT

PROJECTMANAGER SIGNATUREOFAUDITOR

OFFICE LOCATION

Yes _ No _ N/A _ 1. Was permission granted to enter and inspect the facility?
Comments:

Yes _ No _ N/A _ 2. Is permission to enter the facility documented?
Comments:

Yes _ No _ N/A 3. Were split samples offered to the facility? If yes, was the offer
accepted or declined?
Comments:

Yes_ No _ N/A _ 4. If the offer to split samples was accepted, were the split samples
collected?
Comments:

Yes _ No _ N/A _ 5. Is the offering of split samples recorded?
Comments:

Yes No N/A 6..If. split samples were collected, are they documented? If yes,
where are they documented?
Comments:

Yes_ No _ N/A _ 7. Are the number, frequency, and types of field measurements and
observations taken as specified in the project plan or as directed
by the SM?
Comments:
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Yes_ No _ N/A _ 8. Are field measurements recorded (pH, temperature, conductivity,
etc,)? Where?
Comments:

Yes _ No _ N/A 9. Are samples collected in the types of containers specified in the
project plan or as directed by the SM?
Comments;

Yes No N/A 10. Are samples preserved as specified in the Project Plan or as
directed by the SM?
Comments:

Yes _ No N/A 11. Are the number, frequency, and types of samples collected as
specified in the Project Plan or as directed by the SM?
Comments:

Yes _ No _ N/A 12. Are samples packed for preservation as specified in the Project
Plan (i.e., packed in ice, etc.)?
Comments:

Yes _ No _ N/A 13. Is sample custody maintained at all times?
Comments:
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FIELD AUDIT CHECKLIST
Document Control

PROJECTNO. DATE OF AUDIT

PROJECTMANAGER SIGNATUREOFAUDITOR

OFFICE LOCATION

Yes m No N/Am 1. Have all unused and voided accountable documents been
returned to the SM by the team members?
Comments:

Yes No m N/A 2. Have document numbers of all lost or destroyed accountable
documents been recorded in the SM's logbook?
Comments:

Yes _ No m N/A 3. Are all samples collected listed on a chain-of-custody record? If
yes, describe the type of chain-of-custody Record used.
Comments:

Yes No N/A 4. Do the chain-of-custody records indicate the method of sample
shipment?
Comments:

Yes No N/A 5. Is a chain-of-custody record included with the samples in the
shipping container?
Comments:

Yes _ No _ N/A m 6. If used, are blank samples identified?
Comments:
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Yes _ No _ N/A _ 7. If collected, are duplicate samples identified on chain-of-custody
records?
Comments:

Yes _ No _ N/A _ 8. If used, are spiked samples identified?
Comments:

Yes_ No _ N/A 9. Are Field Notebooks signed by the individual who checked out
the notebook from the SM?
Comments:

Yes _ No _ N/A _ 10. Are Field Notebooks dated upon receipt from the SM?
Comments:

Yes _ No _ N/A _ 11. Are Field Notebooks project-specific (by notebook or by page)?
Comments:

Yes _ No _ N/A 12. Are Field Notebook entries dated and identified by author?
Comments:

Yes_ No _ N/A _ 13. Is the facility's approval or disapproval to take photographs noted
in a Field Notebook?
Comments:

Yes No N/A 14. Are photographs documented in Field Notebooks (e.g., time,
date, description of subject, photographer, etc.)?
Comments:

Yes No N/A 15. If a Polaroid camera is used, are photos matched with Field
Notebook documentation?
Comments:
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Yes _ No _ N/A _ 16. Are Traffic Report numbers recorded in the SM logbook?
Comments:

Yes M No N/A 17. Are Quality Control checks documented (i.e., calibration of pH
meters, conductivity meters, etc.)?
Comments;

Yes _ No _ N/A _ 18. Are amendments to the Project Plan documented (on the Project
Plan itseff, in a project logbook, elsewhere)?
Comments;
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FIELD AUDIT CHECKLIST

Debriefing with SM or Field Sampling Team Leader

PROJECT NO. DATE OF AUDIT

PROJECT MANAGER SIGNATURE OF AUDITOR

OFFICE LOCATION

Yes _ No m N/A _ 1. Was a debriefing held with project participants after the audit was
completed?
Comments:

Yes _ No _ N/A 2. Were any recommendations made to project participants during
the debriefing?
If yes, briefly describe what recommendations were made.
Comments:
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DOCUMENT AUDIT CHECKLIST
Closed Files

PROJECTNO. DATEOFAUDIT

PROJECTMANAGER SIGNATUREOF AUDITOR

OFFICE LOCATION

Yes No N/A 1. Have individual files been assembled (field investigation,
laboratory, other)?
Comments:

Yes _ No t N/A _ 2. Is each file inventoried?
Comments;

Yes _ No _ N/A 3. Is a document numbering system used?
Comments:

Yes t No _ N/A _ 4, Has each document been assigned a document control number?
Comments:

Yes _ No _ N/A _ 5. Are all documents listed on the inventory accounted for?
Comments:

Yes _ No _ N/A _ 6. Are there any documents in the file that are not on the inventory?
Comments:

Yes _ No _ N/A _ 7. Is the file stored in a secure area?
Comments:
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Yes No N/A 8. Are there any project documents that have been declared
enforcement sensitive?
Comments:
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DOCUMENT AUDIT CHECKLIST
Enforcement Sensitive Documents

PROJECTNO. DATEOFAUDIT

PROJECTMANAGER SIGNATUREOF AUDITOR

OFFICE LOCATION

Yes No N/A 1. Are Enforcement Sensitive documents stored in a secure area
separate from other project documents?
Comments:

Yes_ No _ N/A _ 2. Are Enforcement Sensitive documents listed in the project file?
Comments:

Yes _ No _ N/A _ 3. Is access to Enforcement Sensitive files restricted?
Comments:

Yes_ No_ N/A 4. Have classified documents been marked or stamped
"Enforcement Sensitive?"
Comments:

Yes_ No N/A 5. Is classified information inventoried?
Comments:

Yes_ No _ N/A _ 6. Is classified information numbered for document control?
Comments:

100200F1.LAO_92_MA A-77



DOCUMENT AUDIT CHECKLIST

Active Project Files

PROJECTNO. DATEOF AUDIT

PROJECTMANAGER SIGNATUREOF AUDITOR

OFFICE LOCATION

Yes No m N/A 1. Are project notebooks being maintained in accordance with
policies?
Comments:

Yes_ No _ N/A _ 2. Are project activities logbooks being kept up to date?
Comments:

Yes No N/Am 3. Is each entry in the project activities logbook identified by date
and author, if made by persons not originally assigned to the
book?
Comments:

Yes No N/A 4. Are entries legible, factual, and made in ink?
Comments:

Yes No N/A 5. Are modifications to the project work plan noted in the project
activities logbook or elsewhere?
Comments:

Yes No N/A 6. Is an inventory of serialized field documents (chain-of-custody
records, etc.) in the RDCO's inventory logbook?
Comments:
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Yes No N/A 7. Does the Field Notebook contain adequate information about
each sample including the Traffic Report number, date, location,
and information necessary to reconstruct the sample?
Comments:

Yes _ No _ N/A _ 8. Are entries to the Field Notebook made in ink?
Comments:

Yes _ No _ N/A _ 9. Are corrections properly executed with one line through the error
in all project logbooks and Field Notebooks?
Comments:

Yes _ No _ N/A 10. Are all project notebooks and logbooks properly labeled with the
project number, EPA site number and title?
Comments;
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DOCUMENT AUDIT CHECKLIST
Regional Document Control Officer

OFFICELOCATION
DATEOf AUDn'
SIGNATUREOF AUDITOR

Yes No N/A 1. Is an inventory of serialized field documents (chain-of-custody
records, etc.) in the RDCO's inventory logbook?
Comments:

Yes No N/A 2. Are project materials secured during other than working hours
unless they are in use?
Comments:

Yes m No _ N/A 3. Is Enforcement Sensitive material maintained in a secured area
with a check-out log at all times?
Comments:
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ACRONYMS

APR Air Purifying Respirators

B&C Brownand Caldwell

Cai/OSHA California Occupational Safety and Health Administration

CDHS California Department of Health Services

CERCLA Comprehensive Environmental Response, Compensation, and

Liability Act of 1980 (Commonly known as Superfund)

CLEAN Comprehensive Long-Term Environmental Action, Navy

CLP Contact Laboratory Program

CNS Central Nervous System

COMCABWEST Commander Marine Corps Bases, Western Area

CPR Cardiopulmonary Resuscitation

CRDL Contract Required Detection Limits

CRP Community Relations Plan

DCA Dichloroethane

DCE Dichloroethylene

DI Deionized Water

DPBA Dual Purpose Breathing Apparatus

DQO Data Quality Objectives

_._ DRMO Defense Reutilization and Marketing Office

EC Electrical Conductivity

ELSA Emergency Life Support Apparatus
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EOD Explosive Ordnance Disposal

EPA U.S. Environmental Protection Agency

FFA Federal Facilities Agreement

FS smoke Sulfur Trioxide Chlorosulforic Acid

FS Feasibility Study

GAC Granular Activated Carbon

GIS Geographical Information System

GPR Ground-penetrating Radar ._

HLA Harding Lawson Associates

HRS Hazardous Ranking System

HSP Health and Safety Plan

lAS Initial Assessment Study

IRIS Integrated Risk Information System

IRP Installation Restoration Program

IRWD Irvine Ranch Water District

Jacobs Jacobs Engineering Group, Inc.

JMM James M. Montgomery Engineers, Inc.

LEL Lower Explosion Limit

MAGs Marine Air Groups

MCAS Marine Corps Air Station

msl Mean Sea Level

NAClP Navy Assessment and Control of Installation Pollutants ,L'_

NAVFACENGCOM Naval Facilities Engineering Command

NCP National Contingency Plan
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NIOSH National Institute of Occupational and Health

NPDES National Pollutant Discharge Elimination System

NPL National Priorities List

OCEMA Orange County Environmental Management Agency

OCHCA Orange County Health Care Agency

OCWD Orange County Water District

OU OperableUnit

OVA Organic Vapor Analyzer

PNSI Preliminary Assessment Site Investigation

PAHs Polynuclear Aromatic Hydrocarbons

PAO Public Affairs Office

PCB Polychlorinated biphenyl

PCE Perchloroethylene or Tetrachloroethylene

PEL Permissible Exposure Limit

ppb Parts Per Billion

PPE Personnel Protective Equipment

ppm Parts Per Million

PRP Potentially Responsible Part

QAPP Quality Assurance Program

RA Remedial Action

RAP Remedial Action Plan

i_-:i RAS Routine Analytical Services

RCRA Resource Conservation and Recovery Act of 1978

RD RemedialDesign

REL Recommended Exposure Limit
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RFA RCRA Facility Assessment

RI Remedial Investigation

RI/FS Remedial Investigation/Feasibility Study

ROD Recordof Decision

RWQCB California Regional Water Quality Control Board,

Santa Ana Region

SAP Sampling and Analysis Plan

SARA Superfund Amendments and Reauthorization Act

SI Site Investigation

SIPOA Site Inspection Plan of Action

SPCC Spill Prevention Control and Countermeasure

SSC Site Safety Coordinator

STEL Short-Term Exposure Limit

SWAT Solid Waste Assessment Test

SWMU/AOC Solid Waste Management Unit/Area of Concern

TAFDS Tactical Air Fuel Dispensing System

TAG Technical Assistance Grant

TCA Trichloroethane

TCE Trichloroethylene

TDS Total Dissolved Solids

TIC The Irvine Company

,;J.

TLV Threshold Limit Value ?_,

TNT 2,4,6-Dinitrotoluene

TPH Total Petroleum Hydrocarbons

TRC Technical Review Committee
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TSA Transformer Storage Area

USMC United States Marine Corps

UST Underground Storage Tank

VOC Volatile Organic Compound
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Checklist for Field Use of MCAS El Toro
Site Health and Safety Plan

All of the following items must be completed before this Site Health and Safety Plan
(HSP) can be duplicated and distributed to field personnel and posted at the work site.

Medical/Training Obtain evidence that all site personnel listed
in this HSP are in current medical and
training status (each within the last calendar
year). If not, they must become current or
must be removed from the site team.

New Field Personnel Add the names and responsibilities of all
new site personnel to the plan by complet-
ing the Site Personnel Additions form in
Attachment 2. Require evidence of medical
and training status for all new personnel.

Subcontractor Personnel Have each field subcontractor complete the
Subcontractor Medical and Training Certifi-
cation Letter found in Attachment 2. Copies
of all completed forms must be included
with this HSP along with evidence of
medical and training status.

Work Site Poster Post a copy of the Cai/OSHA work site
poster in an easily visible location in the
support zone of each site. The copy must
be legible and not less than 11 x 17 inches.
A copy of the poster is provided in
Attachment 3.

Site Safety Coordinator Date
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1.0 GENERAL INFORMATION

CLIENT: U.S. Navy Comprehensive Long-Term Environmental Action, Navy (CLEAN)

JOB NO: LAO30976.99.FP

PROJECT MANAGER: Mike Arends/CH2M HILL, Santa Ana, California

SITE NAME: MCAS El Toro

SITE LOCATION: El Toro, Orange County, California

PURPOSE OF FIELD VISIT: Field sampling program RCRA Facility Assessment (RFA).

Work will include drilling soil borings to collect soil samples from 156 sites.

DATE OF VISIT: Approximately October to December 1991

BACKGROUND INFORMATION: Complete Preliminary X

INFORMATIONAVAILABLE FROM: CH2M HILL, Santa Ana, California

o.-..

,_ OVERALLHAZARD SUMMARY: Serious Moderate

Low X Unknown
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2.0 SITE CHARACTERISTICS

2.1 Station Description

The Marine Corps Air Station (MCAS) El Toro (or Station) is a U.S. military reservation

that .contains a large, active air base operated by the U.S. Marine Corps. The Station

includes support areas such as aircraft and maintenance shops, office spaces, housing

facilities, and large areas of undeveloped land that act as a buffer zone with surrounding

property.

The Site Health and Safety Plan (HSP) addresses 156 Solid Waste Management Units

and areas of concern at MCAS El Toro. These 156 sites have been divided into 13

categorical sites. Information applicable to all the categorical sites, such as site

personnel, details of personnel protective equipment (PPE) levels, details of monitoring

equipment and procedures, site entry procedures, decontamination, and emergency

information will be provided in Sections 1.0 through 5.0. The following 13 categorical

sites are the subject of field investigation for MCAS El Toro.

1. Drainage channels

2. Landfarm sites

ii::i 3. PCB spill site/Transformer storage area

4. Abandoned well

5. Above-ground fuel storage areas

6. Underground storage tanks and oil/water separators
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7. Hazardous waste/drum storage areas

8. Washracks

9, TCE degreasers

10. Former sewage treatment facility

11. Former incinerator site

12. Equipment/vehicle storage yard

13. Metal plating sewer lines
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3.0 PHYSICAL AND CHEMICAL HAZARDS

3.1 Physical Hazards

On-Station activities involve potential hazards of heat stress: vehicular traffic on

roadways and in parking areas, aircraft in taxi or Iow flight operations, and active

industrial operations in shop spaces.

Drilling poses safety hazards to personnel in the immediate vicinity of the drill rig.

Where there is a hazard due to high pressure hose rupture, precautions will be taken to

check to see that fitting and pressurized lines are in good condition before use. To

protect personnel from overhead falling objects (i.e., bolts, wrenches, pieces of pipe),

hard hats must be worn in the immediate vicinity of the drill rig. Safety glasses are also

required to protect against flying projectiles possibly caused by hammering fittings or

connections and driving casing. Drilling activities near overhead electrical lines will be

avoided. The drill rig mast shall remain a minimum distance of 15 feet from all overhead

utility lines. Work under suspended loads will not be permitted. Continuous monitoring

with an explosion meter and organic vapor analyzer (OVA)will be performed to identify

potential fire/explosion and inhalation hazards. Recording of readings will be

documented every 1/2 hour from the onset of the work shift in the Site Safety

?:_ Coordinator (SSC) logbook. Noise from drilling operations will require appropriate
!.?

hearing conservation measures such as earplugs and earmuffs. Where there is a

potential hazard from flying debris/objects, shields and/or personal protective equipment

will be used.
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Potential hazards exist with subsudace utilities at the site, such as electrical conduits,

.',.'.:

water lines, and pressurized gas lines. All drilling locations will be cleared by an appro-

priate knowledgeable Marine Corps representative prior to commencement of drilling at

every location. The location of buried utilities will be marked prior to drilling or digging.

Noise. The main direct source of noise for this project is produced by the drill rig,

vehicles, and electric generators. However, since the site is located near a landing strip,

various aircraft may cause extremely loud intermittent noise exposure to site personnel. !i!_!:

Hearing protection must be worn while within 30 feet of the drill rig. A good rule of

thumb for knowing when hearing protection is required is when, at 3 feet apart in normal

conversation, voices must be raised to be heard. The PEL for noise is 90 dBA

(90 decibels on the A-weighted scale). "

Industrial Operations pose a vehicular traffic hazard to onsite personnel. Various trucks

and employee transportation vehicles travel across the site. Work sites must be posted

with legible traffic signs at points of hazard. Personnel must be aware of this hazard, be

cautious when working near these right-of-ways, and wear brightly colored vests.

Heat and Cold Stress poses a physical hazard which site workers must learn to

recognize and treat. Table B-1 and B-2 provide guidelines for working in temperature

extremes while wearing PPE and symptoms and treatment of heat and cold stress.

?;
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Table B-1
Guidelines for Working in Temperature Extremes

Temperature Work Cycle Rest cycle Control Measure.

Review cold stress in safety meeting. Rest in a
warm area. Drink at least 8 ounces of warm non-

<32* F or 2 hrs 15 rain caffeinated, non-alcoholic beverage at each rest
<55' F & raining break. Schedule a mid-day lunch break of at least

30 minutes in a warm area to begin not later than
5 hours after startup.

Review heat stress in safety meeting. Take resting

72* to 77' F 2 hrs 5 rain pulse rate before beginning work. Drink 8 ounces
of cool water before beginning work, and 4 ounces
at rest break. Have ice available.

As above, but seated rest break. Monitor pulse77' to 82' F 2 hrs 5 min
rate. (See below.)

82' to 87* F 60 min 15 min As above, but rest area to be shaded.

87' to 90' F 30 min 15 min As above, but provide a shaded work area.

As above. Provide a shaded area with seats in the
>90' F 15 min 15 min work area for team members to use es needed.

Reschaduis work to avoid mid-clay heal

PULSE CRITERIA. Take resting radial (wrist) pulse at start of work day; record it. Measure radial pulse for
30 seconds es rest period begins. Pulse not to exceed 110 beats per minute (bpm). If pulse exceeds this
criteria, reduce work load and/or shorten the work cycle by one third, and observe for signs of heat stress.
NOteam member is to return to work until his/hat pulse has returned to <110 bpm.

Table B-2
Symptoms and Treatment of Heat and Cold Stress

Heat Stroke Heat F.xhauatlon Froatblte Hypothermll

Red, hot, dry skin; Pale, clammy, moist Blanched, white, waxy Shivering, apathy,
dizziness; confusion; rapid skin; profuse sweating; skin, but tissue sleepiness; rapid drop in
breathing and pulse; high weakneee; normal resilisnl; tissue cold body temperature;
body temperature, temperature; headache; and pale. glassy stare; slow pulse;

dizzy; vomiting, slow respiration.

Cool victim rapidly by Remove victim to a Remove victim to a Remove victim to a
soaking in cool (not cold) cool, air conditioned warm place. Rewarm warm place. Have
water. Gat medical place. Loosen clothing, area quickly in warm victim drink warm fluids-
attention immedlatelyll place in head Iow (not hot) water. Have -not c.,=_ea or alcohol.

position. Have victim victim drink warm G_ medical attention.
drink cool (not cold) fluk:is-n_ coffee or

ti! water, alcohol.Donotbreak: any bi.em. Elevate
--- the Injured area and

gel medical attention.

B-7
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3.2 Chemical Hazards

A summary of hazards from chemical constituents found at one or more of the 13 cate-

gorical sites is presented below. This information is referenced in the appropriate

site-specific sections. Chemicals that present strong potential hazards will be

highlighted in the site-specific sections of Section 6 of this HSP.

_.i Gasoline. This is a variable mixture of paraffins, aromatics, and olefins. Acute toxicity;

includes anesthetic effects and mucous membrane irritation. Symptoms of exposure to

Iow concentrations include headache, blurred vision, slurred speech, dizziness, and

nausea. The major toxicity concern is benzene, which is a known human carcinogen

through inhalation. Leaded gasoline contains tetraethyl lead as antiknock additives.

Both compounds are volatile and both may be absorbed through skin. The concern for

exposure to these additives is lead because lead overexposure is associated with

central nervous system (CNS) effects. Precautions to avoid dermal contact with leaded

gasoline is important to prevent lead exposure. The California Occupational Safety and

Health Administration (Cai/OSHA) permissible exposure limit (PEL) for gasoline is 300

parts per million (ppm).

Skin contact with gasoline can produce immediate or delayed symptoms of dryness or

irritation. If skin comes in contact with gasoline, remove clothing from affected area and

_ wash promptly with soap and water. Dry carefully with a clean towel. If skin is inflamed,

painful, or blistered, seek medical attention. If ingestion occurs, DO NOT INDUCE

VOMITING. Get medical help. Be prepared to administer artificial respiration.
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Diesel Fuel. Diesel fuel is a complex petroleum mixture of paraffinic, olefinic,

naphthionic, and aromatic hydrocarbons. Diesel fuel typically has a much lower

aromatic content than gasoline. The benzene content is typically less than 100 ppm in

the source product. Excessive inhalation exposure may cause respiratory irritation,

headache, dizziness, nausea, vomiting, and loss of coordination. Prolonged skin

contact may lead to irritation of hair follicles and blockage of the sebaceous glands.

Good personal hygiene will prevent this. There is no Cai/OSHA permissible exposure

limit (PEL), National Institute of Occupational Safety and Health (NIOSH) recommended

exposure limit (REL),or American Conference of Governmental Industrial Hygienists, Inc.

(ACGIH) threshold limit value (TLV) for diesel fuel.

Kerosene (Includes Jet Engine Fuels). Kerosene is a refined petroleum distillate

composed of aliphatic hydrocarbons with 10 to 16 carbons per molecule and benzene

and naphthalene derivatives. Typical gas turbine (jet) engine fuels· are derivatives of

kerosene with various additives to improve performance or reduce smoke. Over-

exposure may cause headaches, dizziness, nausea, stupor, and respiratory tract and

eye irritation. The primary health hazard is skin irritation and dermatitis from prolonged

or repeated skin contact. Ingestion can be irritating to the mouth, throat, and digestive

tract, with the hazard of aspiration into the lungs. The National Institute of Occupational

Safety and Health (NIOSH) recommended limit is 100 milligrams per cubic meter

(mg/m3).

. _'?'

If ingestion occurs, DO NOT INDUCE VOMITING. Seek immediate medical attention. If

inhalation occurs, move to a clean area to breathe fresh air. If skin contact occurs,
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wash immediately with soap and water. If eye contact occurs, immediately flush the eye

for 15 minutes with clean water and then seek medical attention.

Motor Oils, Insulating and Transformer Oils. These oils are relatively harmless products,

but they may contain polynuclear aromatic hydrocarbons (PAHs), lead, and other carci-

nogenic or mutagenic substances at relatively Iow concentrations. These constituents

may be absorbed through the skin and, therefore, dermal protection and decon-

tamination are important to protect exposure. There are no Cai/OSHA PELs, NIOSH
:-

RELs, or ACGIH TLVs for these oils.

Chlorinated Solvents. Possible Iow levels of chlorinated compounds may be encoun-

tered in water samples. The primary avenue of exposure is inhalation and dermal

contact. Some of these compounds act as central nervous system depressants that

produce visual disturbances, mental confusion, fatigue, and nausea. The Cai/OSHA

PELs for chlorinated solvents can be as Iow as I ppm, depending on the solvent.

Metals. Heavy metals typically have a high affinity for soil particles, creating potential for

both inhalation and dermal contact from dust created during drilling operations. Metals

are absorbed in the bloodstream and produce fever, dizziness, mental confusion, and

nausea. The Cai/OSHA PELs for several heavy metals are: arsenic 0.01 mg/m3,

cadmium 0.2 mg/m3, lead 50 mg/m3, antimony 0.5 mg/m3, and barium 0.5 mg/m3. The

_ NIOSH RELs for several heavy metals are' arsenic 0.01 mg/m3, cadmium 0.1 mg/m3,

and lead 0.1 mg/m3, respectively.
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PCBs. Polychlorinated biphenyls (PCBs) are suspected human carcinogens. At

locations where PCBs could reasonably be expected, field measurable levels of

petroleum products (using OVA) will be managed as if PCBs were present. The Cai/

OSHA PEL for chlorodiphenyl (54 percent chlorine) is 0.5 mg/m3. The NIOSH REL and

ACGIH TLV for PCBs are 0.001 mg/m3 and 0.5 mg/m3, respectively.

Battery Acid poses a dermal contact hazard as well as an inhalation hazard if airborne

concentrations of acid-contaminated dust are generated in the personnel breathing ?i

zone. Sulfuric acid is a common battery acid and causes skin irritation on contact.

Symptoms of inhalation exposure include irritation of the eyes, nose, throat, and lungs.

The Cai/OSHA PEL, NIOSH REL, and ACGIH TLV for sulfuric acid is I mg/m3.

Landfill Gas. Landfill gas may include the following constituents:

o Methane

o Carbon dioxide

o Hydrogen cyanide

o Vinyl chloride

o Solvents and paints

o Dioxin

Methane is not highly toxic, but is a hazard because of its flammability. The lower i;_

explosion limit (LEL) is 5.3 percent (53,000 ppm) and the flash point is -183 degrees

fahrenheit. Methane is a simple asphyxiant that displaces oxygen in the air. At high
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methane concentrations it is important to continuously monitor oxygen concentrations.

In landfill gas, methane concentrations generally run 60 to 80 percent.

Carbon Dioxide is another major landfill gas constituent. The Cai/OSHA PEL is

5,000 ppm, with a short-term exposure limit (STEL) of 30,000 ppm. At high levels, such

as 50,000 ppm, respiration is increased and blood pressure is increased, as is the

pulse. Air purifying respirators (APRs) provide no protection from carbon dioxide

concentrations and, therefore, Level B would be required if short-term exposures

(15 minutes) exceed 30,000 ppm.

Hydrogen Cyanide (HCN) could be released if cyanide wastes were brought into con-

tact with acids. HCN has the odor of bitter almonds, is highly flammable and has a

ACGIH TLV ceiling of 10 ppm. HCN is also absorbed through the skin. Overexposure

is associated with headache, weakness, changes in taste and smell, throat irritation,

nausea, vomiting, and difficulty in breathing. The immediately dangerous to life and

health (IDLH) level is 50 ppm. Inhalation, ingestion, or skin absorption of HCN may be

rapidly fatal. The Cai/OSHA PEL for HCN is 10 ppm and the NIOSH REL is 4.7 ppm.

Hydrogen Sulfide (H2S) is another common landfill constituent formed by decompo-

sition. Drilling could liberate pockets of this flammable gas. APRs provide no

protection. The Cai/OSHA PELand the ACGIH TLV is 10 ppm, with an STEL (15-minute

ii_ time weighted average) of 15 ppm.

Its rotten egg odor is detectable at levels as Iow as 0.0005 ppm, but odor perception is

extremely unreliable because H2S quickly deadens odor perception, making it
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impossible to smell its presence, and some persons are congenitally unable to smell

H2S. In fact, the absence of the H2S odor after smelling H2S may mean that the

olfactory senses are temporarily deadened.

At high levels (500 to 1,000 ppm), H2S causes death by respiratory paralysis. Lower

concentrations (50 to 500 ppm) produce respiratory irritation. Eye irritation has been

reported for levels as Iow as 5 to 30 ppm. Other Iow-level exposure effects of H2S

include headache, sleep disturbance, and nausea. The IDLH level is 300 ppm.

Vinyl Chloride is a flammable gas at room temperature and is a common constituent of

landfill gas that may constitute up to 4 percent by volume of the landfill gas. It is

apparently formed during the degradation of chlorinated solvents. Three problems are

associated with vinyl chloride in hazardous waste investigations. These problems are:

1) it is difficult to specifically monitor because of the interferences by chemically similar

compounds, 2) it is highly toxic, having a Cai/OSHA PELof 0.5 ppm and the ACGIH TLV

is 5 ppm, and 3) APRs provide little protection. The major toxicity concern over vinyl

chloride is its association with liver cancer and cancers of the skin, lungs, and bones.

Other overexposure effects may include liver and kidney damage, narcotic effects, _

inebriation, stomach pain, and allergic dermatitis.

Solvents and Paints. Organic chemicals in general act as anesthetics and irritants to

the eyes, respiratory system, and skin. Eye contact may cause irritation, dermatitis, cell

damage, and necrosis. Chronic toxicities include kidney, liver, heart, and lung damage.

The Cai/OSHA PEL, the ACGIH TLV, and the NIOSH REL for toluene and xylene are

100 ppm. The Cai/OSHA PEL, and the ACGIH TLV for acetone is 750 ppm and the
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NIOSH REL is 250 ppm. The Cai/OSHA PEL and the ACGIH TLV for benzene is 10 ppm

and the NIOSH REL is 0.1 ppm.

Dioxin has been implicated as a human carcinogen. Dermal exposure may cause

chloracne, liver dysfunction, or muscle weakness. Exposure should be kept as Iow as

practical by wearing gloves, Tyveks, and controlling dusts during sampling activities.

Hazards Posed by Chemical Substances Used at Sites. In accordance with California

regulations for hazard communication, Material Safety Data Sheets are provided in

Attachment 1 for the following chemicals:

o Methanol

o Isopropyl alcohol

o Acetone

o Hexane

o Hydrochloric acid

o Sulfuric acid

o Nitric acid

o Sodium Hydroxide

3.3 Toxicity Profiles

In addition to the general hazard information presented above, toxicity profiles have

been prepared for many of the suspected chemicals of concern. The toxicity profiles

give a short description of the acute and chronic effects associated with exposure to the
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chemical. These summaries are given below. It is important to note that health effects

may be based on animal studies and do not imply that human exposure will have the

same results. Sources for the summaries are listed following the text. Prepared profiles

have not been available for all th9 listed chemicals, but additional information on these

will be included as it is acquired. Some descriptions have been included following the

prepared toxicity profiles. Since the exact composition of general commodities such as

JP-5 and crankcase oil is uncertain, no attempt was made to assess the toxicity of these

general waste groups beyond the above hazard information, i_.

o ACETONE

Acute Toxicity Summary. Exposure to acetone can cause irritation of the eyes,

skin, and respiratory tract. Depression of the central nervous system and narcosis

can occur following inhalation of high concentrations of acetone. Dryness of the

mouth and throat, dizziness, nausea, incoordination, loss of speech, and even

coma have been described in some cases of workers exposed to acetone. The

Cai/OSHA PEL and the ACGIH TLV is 750 ppm and the NIOSH REL is 250 ppm.

Chronic Toxicity Summary. in a study reported by EPA (IRIS, 3/1/88), kidney

damage was observed in albino rats administered acetone by oral gavage.

Kidney damage and metabolic changes have been noted in humans who ingested

acetone. (Sax, 1989). _:_

Cancer Potential. Not indicated.

_0020OF2.LAOW2_MA B-16



HSP'C'rO99 CLE-C01-01 F099-S4-O001

Other. Acetone can potentiate the toxicity of other chemicals, particularly

solvents. The hepatotoxicity of carbon tetrachloride can be increased greatly in

the presence of acetone.

o ANTIMONY

Acute Toxicity Summary. Many antimony compounds irritate the gastrointestinal

tract. Antimony tartar has been used as an emetic; intoxication results in severe

vomiting and diarrhea. With occupational inhalation exposures, rhinitis and acute

pulmonary edema may occur. The Cai/OSHA PEL, the ACGIH TLV, and NIOSH

REL is 0.5 mg/m3.

Chronic Toxicity Summary. Inhalation of some antimony compounds can

produce rhinitis, pharyngitis, tracheitis, bronchitis, and pneumoconiosis with

obstructive lung disease and emphysema. Transient spots on the skin have been

reported in workers. Antimony may form stibine gas, which causes hemolysis.

Cancer Potential. Not indicated.

Other. Trivalent or equivalent compounds. In mutation tests, some antimony

compounds were positive in human lymphocytes and Syrian hamster embryo

_:;: cells. Trivalent antimony compounds were used for treatment of parasites.
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o ARSENIC

Acute Toxicity Summary. Acute oral exposure can cause muscular cramps,

facial swelling, cardiovascular reactions, severe gastrointestinal damage, and

vascular collapse leading to death. Sensory loss and hematopoietic symptoms

delayed after exposure to high concentrations are usually reversible. Inhalation

exposures can cause severe irritation of nasal lining, larynx, and bronchi. The

Cai/OSHA PEL and the ACGIH TLV is 0.2 mg/m3 and the NIOSH REL is _=
_:'_

0.1 mg/m3.

Chronic Toxicity Summary. Chronic oral or inhalation exposure can produce

changes in skin, including hyperpigmentation and hyperkeratosis, peripheral

neuropathy, liver injury, cardiovascular disorders, oral exposures associated with

peripheral vascular disease, and blackfoot disease.

Cancer Potential. Known human carcinogen. Oral exposures associated with

skin cancer, inhalation exposures with lung cancer.

Other. Toxicity varies for different compounds, inorganic trivalent arsenic

compounds usually more toxic than pentavalent compounds. High doses of

some inorganic arsenic compounds to pregnant laboratory animals produced

malformations in offspring. ,_
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0 BENZENE

Acute Toxicity Summary. Acute exposures (inhalation) to high levels of benzene

may lead to depression of the central nervous system (unconsciousness and

death) or may cause fatal cardiac arrhythmias. The Cai/OSHA PEL and the

ACGIH TLV is 10 ppm and the NIOSH REL is 0.1 ppm.

Chronic Toxicity Summary. Major toxic effect is hematopoietic toxicity (affects

formation of blood); chronic exposure of workers to Iow levels has been

associated with blood disorders, such as leukemia and aplastic anemia

(depression of all three cell types of the blood in the absence of functioning

marrow).

Cancer Potential. Sufficient evidence that benzene is a human and animal

carcinogen. Classified by EPA as a human carcinogen. Strong correlation

between exposure to benzene by inhalation and leukemia.

Other. Chromosomal aberrations in bone marrow and blood have been reported

in experimental animals and some workers.

0 BERYLLIUM

)_:/!

Acute Toxicity Summary. Acute lung disease (chemical pneumonitis) has been

observed immediately after inhalation of aerosols of soluble beryllium compounds,

such as beryllium fluoride and compounds (probably zinc beryllium silicate) in
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broken fluorescent light tubes. Several months after exposure, the entire

respiratory tract may become inflamed with fulminating pneumonitis in severe

reactions. Recoveries usually occur within weeks, but fatalities have occurred. In

studies with monkeys, high concentrations of aerosols of beryllium fluoride or

beryllium phosphate produced severe lung reactions in all animals and damaged

the liver and kidney as well as affecting adrenals, pancreas, thyroid, and spleen;

many lesions were similar to those in patients who died of pneumonitis.

Conjunctivitis and contact dermatitis may follow exposure to beryllium, with skin _:

lesions or ulcerations. Beryllium compounds may produce hypersensitivity with

delayed allergic reactions. The Cai/OSHA PEL and the ACGIH TLV is

0.002 mg/m3 and the ceiling limit is 0.025 mg/m3. The NIOSH REL is

0.0005 mg/m3.

Chronic Toxicity Summary. The lung is a major target organ for toxic effects of

beryllium. Berylliosis, a chronic granulomatous lung disease, which is frequently

fatal, has been described for over 40 years among workers exposed to insoluble

beryllium compounds. Symptoms may include shortness of breath, cyanosis,

clubbed fingers, lesions that progress to fibrotic tissue, and nodules with

respiratory dysfunction.

Cancer Potential. Beryllium compounds or alloys have produced cancer in rats,

rabbits, and monkeys. Lung tumors have been reported in rats and monkeys :ii!i:

exposed by inhalation, intratracheally, or intrabronchial implantation, and bone

tumors have been produced in rabbits after intravenous or intraosseus

administration. Excess lung cancer has been observed in some studies of

i ·
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workers occupationally exposed to beryllium, but data on exposure and

confounding factors are lacking. Beryllium and its compounds have been

classified by International Agency for Research on Cancer (IARC) as having

sufficient evidence of being carcinogenic in animals and limited evidence in

humans (Group 2B) and classified by EPA as B1, probable human carcinogen.

Other. Wide variations in individual sensitivity have been reported, perhaps

_ because of an immune reaction; individuals exposed to Iow doses may exhibit

severe effects. Beryllium is stored in the body for many years with detectable

amounts in the lungs reported as long as 23 years after exposure. Some

beryllium compounds are mutagenic in vitro tests.

o CADMIUM

Acute Toxicity Summary. For acute exposures by ingestion, symptoms of

cadmium toxicity include nausea, vomiting, diarrhea, muscular cramps, salivation,

spasms, drop in blood pressure, vertigo, loss of consciousness, and collapse.

Acute renal failure, liver damage, and death may occur. Exposure by inhalation

can cause irritation, coughing, labored respiration, vomiting, acute chemical

pneumonitis, and pulmonary edema. The Cai/OSHA PEL and the ACGIH TLV is

0.05 mg/m3. The NIOSH REL is 0.1 mg/m3.

i_

Chronic Toxicity Summary. Respiratory and renal toxicity are major effects in

workers. Chronic oral exposures can produce kidney damage. Cadmium

accumulates in kidney, and nephropathy results after critical concentration in the

o..
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kidneys is reached, probably about 200 pg/g. Inhalation can cause chronic

obstructive pulmonary disease, including bronchitis, progressive fibrosis, and

emphysema. Chronic exposure affects calcium metabolism and can cause loss of

calcium from bone, bone pain, osteomalacia, and osteoporosis. Chronic

exposure may be associated with hypertension. Cadmium can produce testicular

atrophy, sterility, and teratogenic effects in experimental animals.

Cancer Potential. Increased risk of prostate cancer and perhaps respiratory tract ?::!i:t .

cancer in workers exposed by inhalation. No evidence of carcinogenicity from

chronic oral exposure.

Other. A nonessential element. --

o CARBON TETRACHLORIDE

Acute Toxicity Summary. Fatalities have occurred in humans, with death after

ingestion of as little as 1.5 mi and average lethal doses of 70 to 140 mg/kg body

weight. Exposure to high dosages of carbon tetrachloride can cause CNS

depression. Changes in the liver of animals have been reported after a single oral

dose and may include rapid lipid accumulation, single cell necrosis, membrane

effects, and liver necrosis within 24 hours, but some changes may be reversed.

The Cai/OSHA PEL and the ACGIH TLV is 5 ppm and the NIOSH REL is 2 ppm. _-_

Chronic Toxicity Summary. Exposure can produce liver and kidney damage in

humans. Classic hepatotoxic, liver necrosis, and fat accumulation have been
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reported in humans, monkeys, rats, mice, rabbits, guinea pigs, hamsters, cats,

dogs, sheep, and cattle. After inhalation CNS depression, pulmonary edema, and

fatal cardiac arrhythmias have been described. Encephalopathy 'and

neuropathological alterations have also been observed in rats exposed for several

weeks.

Cancer Potential. Carcinogen (liver tumors) in mice and rats. Suggestive case

i reports of humans exposed to carbon tetrachloride who develop liver tumors

several years later (IARC).

Other. Phytotoxic in mice. Retarded development in rats. Synergistic with

alcohol, producing liver injury.

o CHLOROBENZENE

Acute Toxicity Summary. Central nervous system depression and irritation of the

eye and respiratory tract have been reported in humans exposed to chloro-

benzene. Workers exposed to chlorobenzene and perhaps to contaminants

exhibited blood dyscrasias. Cardiac effects and toxemia of pregnancy were noted

in workers exposed to chlorobenzen e and other chemicals. Liver necrosis and

interference with porphyrin metabolism occurred in rats dosed orally with chloro-

benzene. Kidneys of rabbits were swollen after injection with chlorobenzene. The

Cai/OSHA PEL, the ACGIH TLV, and the NIOSH REL is 75 ppm.
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Chronic Toxicity Summary. In dogs inhaling chlorobenzene, increased adrenal

weights, increased liver-to-body weight ratios, and emesis were seen. In rats

administered chlorobenzene orally, increased liver and kidney weights and

histopathological changes in the liver were observed. Histopathological changes

in lymphoid, liver, and kidney and depressed body weight gain were also found in

another study with mice and rats receiving chlorobenzene by gavage. In the NTP

chronic study of rats and mice receiving chlorobenzene by gavage, liver necrosis

occurred in rats and decreased survival was found in Iow-dose male mice but not

high-dose male mice.

Cancer Potential. Increased incidence of neoplastic nodules were observed in

the livers of male rats receiving chlorobenzene in corn oil by gavage, but judged

to be of borderline significance because of carcinomas in vehicle controls.

Other. Lipophilic. No teratogenic effects in 2-phase inhalation study of rats and

rabbits. Mutagenicity tests mixed.

o CHLOROFORM

Acute Toxicity Summary. Anesthetic depresses CNS. Fatalities in humans may

be rapid, resulting from cardiac arrest (apparently sensitization to epinephrine) or

delayed with kidney and liver damage. Respiratory depression, coma, and liver

and kidney damage are among the symptoms of exposure to chloroform. In _

laboratory animals, acute toxicity depends on species, strain, sex, and age. Uver
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damage may be cause of death in rats and mice after acute exposure. The

Cai/OSHA PEL and the ACGIH TLV is 10 ppm and the NIOSH REL is 2 ppm.

Chronic Toxicity Summary. Kidney damage ('renaltubular necrosis) can occur in

mice, and kidney and liver damage in rats, rabbits, dogs, and guinea pigs

exposed by inhalation.

Cancer Potential. Carcinogenic in mice (hepatomas, hepatocellular carcinomas),

male rats (malignant kidney tumors), and female rats (thyroid tumors).

Other. Phytotoxic in rats and rabbits.

o CHROMIUM

Acute Toxicity Summary. Major acute effect from oral exposure is renal tubular

necrosis. Inhalation of cremate salts results in irritation and inflammation of nasal

mucosa, ulceration, and perforation of nasal septum. The Cai/OSHA PEL, ACGIH

! TLV, and NIOSH REL is 0.5 mg/m3.t

Chronic Toxicity Summary. Chronic exposure to hexavalent chromium has

resulted in kidney damage in animals and humans. Inhalation exposures to

chromates in industrial settings have resulted in nasal membrane inflammation,r-_

[

chronic rhinitis, laryngitis, and pharyngitis. Exposures to skin can result in allergic

skin reactions in sensitive individuals. Overall, hexaYalent forms are usually more

toxic than trivalent forms.
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Cancer Potential. Excess lung cancer has been associated with cremate-

producing industry workers. Chromatic salts are carcinogenic in rats exposed by

inhalation.

Other. Essential element. Toxicity is related to valence state.

o COPPER

Acute Toxicity Summary. Inhalation of copper dusts result in symptoms similar

to metal fume fever. Exposure to metal fumes results in upper respiratory tract

irritation, metallic or sweet taste, metal fume fever, and skin and hair discoloration.

Exposure to dusts and mists of copper salt results in congestion of nasal mucous

membranes, sometimes of pharynx, and occasional ulceration with perforation of

nasal septum. Acute copper sulfate poisoning in humans (oral) is sometimes fatal

and includes vomiting, diarrhea, hypotension, coma, and jaundice. The Cai/OSHA

PEL and the ACGIH TLV is 0.2 mg/m3 and the NIOSH REL is 0.1 mg/m3.

Chronic Toxicity Summary. Hemolytic anemia after chronic exposure in some

dialysis patients. Sensitive individuals with disorders of metabolism-Wilson's

disease and Menke's disease.

Cancer Potential. Not indicated.

Other. EsSential nutrient. Organoleptic threshold in water between 1 to 5 mg/l.
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0 1,1-DICHLOROETHANE

Acute Toxicity Summary. CNS depression may occur when 1,1-dichloroethane is

inhaled at high concentrations. Irritating to skin. The Cai/OSHA PEL and the

ACGIH TLV is 200 ppm and the NIOSH REL is 100 ppm.

Chronic Toxicity Summary. Data limited.

Cancer Potential. Not indicated.

o 1,1-DICHLOROETHYLENE(Vinylidene chloride)

Acute Toxicity Summary. Liver appears to be principal target. Biochemical

changes and necrosis in liver in fasted rats have been reported to develop rapidly

after inhalation. Liver damage in fasted rats can occur after one oral dose. At

high concentrations, inhalation of 1,1-DCE can cause CNS depression in humans

and unconsciousness. The Cai/OSHA PEL and the ACGIH TLV is 5 ppm. The

NIOSH REL is not provided.

Chronic Toxicity Summary. Described as "exquisite hepatotoxin" because it is

more potent and faster acting than classic hepatotoxin, carbon tetrachloride.

!"_ Kidney injury can also occur at relatively Iow doses. Reports of health effects on
_ workers exposed to 1,1-DCE include liver function abnormalities, headaches,

vision problems, weakness, fatigue, and neurological sensory disturbances.
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Cancer Potential. One group of investigators reported an increased incidence of

kidney tumors in mice exposed by inhalation and possibly mammary tumors in

rats. Tumor initiator activity in mouse skin following several treatments with

phorbol as promoter has been described.

Other. Structure similar to vinyl chloride, a known human carcinogen. Mutagenic

in bacterial tests. May be phytotoxic in laboratory animals.

o cis-1,2-DICHLOROETHENE

Acute Toxicity Summary. Anesthetic at high concentrations. Appears half as

potent as transisomer in depressing CNS. Elevated liver enzymes in rats reported

after one exposure. The Cai/OSHA PEL and the ACGIH TLr is 10 ppm and the

NIOSH REL is I ppm.

Chronic Toxicity Summary. Minimal fatty accumulation in liver of rats chronically

exposed to high doses of cis-1,2-DCE in drinking water.

Cancer Potential. Not indicated.

o trans-1,2-DICHLOROETHENE

Acute Toxicity Summary. Inhalation exposure to high levels can cause narcosis

and death in rats.
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Chronic Toxicity Summary. Rats exposed by inhalation exhibited fatty

accumulation in liver and infiltration of lungs.

Cancer Potential. Not indicated.

o DICHLOROMETHANE (Methylene chloride)

Acute Toxicity Summary, Dichloromethane acts as a mild narcotic irritating to

eyes and upper respiratory passages, Fatalities have been associated with acute

or prolonged exposure. The Cai/OSHA PEL is 100 ppm. The ACGIH TLV is

50 ppm and the NIOSH REL is 500 ppm.

Chronic Toxicity Summary. In animals, chronic exposure can affect the liver and

kidney. May substantially increase carboxyhemoglobin levels, preventing the

transfer of oxygen to tissues. Damage to liver and CNS following long-term

i occupational exposure has been reported.

..

i Cancer Potential. Carcinogen in female rats and male and female mice.

Classified as B2 by EPA.

Other. Mutagenic in some bacterial tests.
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o ETHYLBENZENE

Acute Toxicity Summary. Ethylbenzene is irritating to eyes, mucous membranes,

and skin. It can cause headaches and narcosis. The Cai/OSHA PEL, ACGIH TLV,

and the NIOSH REL is 100 ppm.

Chronic Toxicity Summary. Data limited.

Cancer Potential. Not indicated.

o LEAD

Acute Toxicity Summary. Acute systemic inorganic lead intoxication in humans

is characterized by encephalopathy, abdominal pain, hemolysis, liver damage,

renal tubular necrosis, seizures, coma, and respiratory arrest. The Cai/OSHA PEL

is 0.05 mg/m3 and the ACGIH TLV is 0.15 mg/m3. The NIOSH REL is 0.1 mg/m3.

Chronic Toxicity Summary. Chronic Iow levels of exposure to lead can affect the

hematopoietic system, the nervous system, and the cardiovascular system. Lead

inhibits several key enzymes involved in heme biosyntheses. One characteristic

effect of chronic lead intoxication is anemia, by reduced hemoglobin production

and shortened erythrocyte survival. In humans, lead exposure has resulted in

nervous system injury including reduced hand-eye coordination, reaction time,

visual motor performance, and nerve conduction velocity, The developing child

appears especially sensitive to lead-induced nervous system injury, Lead can also
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affect the immune system and produce gingival lead lines. Epidemiological

studies have indicated that chronic lead exposure may be associated with

increased blood pressure in humans. Exposure to lead is associated with sterility,

abortion, neonatal mortality, and morbidity. Organolead compounds are

neurotoxic.

Cancer Potential. Lead salts have some evidence of carcinogenicity in animals.

Other. Children are especially sensitive to Iow level effects.

o MERCURY

Acute Toxicity Summary. Inhalation of mercury vapor can cause bronchitis and

nervous system effects. Oral exposure can result in abdominal cramps,

gastrointestinal effects, ulceration, shock, circulatory collapse, and renal failure.

The Cai/OSHA PEL, ACGIH TLV, and the NIOSH REL is 0.05 mg/m3.
Z

i:

i Chronic Toxicity Summary. Occupational exposure to inorganic mercury can

produce effects on nervous system, including tremors, erethism, muscular

weakness, personality changes, gingivitis, and colored eye reflex. In children, pink

disease has been reported after ingestion of mercurous compounds. Exposure to

,.: organic mercury can cause sensory and visual disturbances, tingling, paresthesia,

numbness, tunnel vision leading to blindness, visual, peripheral neuropathy,
i
i weakness in eXtremities and progressive ataxia, tremor, cerebral atrophy,

degeneration of nerves, and death.
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Cancer Potential. Not indicated.

Other. Mercury is transferred transplacentally. Toxicity depends on chemical

form. Metallic, organic, and inorganic compounds can be biotransformed.

o METHYL ETHYL KETONE (2-Butanone)

Acute Toxicity Summary. The compound is of relatively Iow toxicity, but at high

doses affects the nervous system and causes irritation of the eyes, nose, and

'skin. Exposures to high concentrations may retard fetal development and cause

some teratogenic effects. The Cai/OSHA PEL and, the ACGIH TLV is 200 ppm.

The NIOSH REL is not indicated.

Chronic Toxicity Summary. Not indicated.

Cancer Potential. Has not been adequately tested for carcinogenicity.

Other. Although 2-Butanone is not strongly neurotoxic on its own, it apparently

strongly potentiates the neurotoxicity of n-hexane and n-hexanone.

o NICKEL

Acute Toxicity Summary. Signs of acute nickel toxicity may include headaches, _'

nausea, vomiting, chest pain, cough, hyperpnea, cyanosis, gastrointestinal and

CNS effects, weakness, fever, pneumonia, respiratory failure, cerebral edema, and
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death. Acute exposures to nickel containing dust may result in chemical

pneumonitis. The Cai/OSHA PEL and the ACGIH TLV is 0.1 mg/m3. The NIOSH

REL is 0.015 mg/m3.

Chronic Toxicity Summary. Rhinitis, nasal sinusitis, and nasal mucosal injury are

among the effects reported among workers chronically exposed to various nickel

compounds. Allergic contact dermatitis and other dermatological effects are the

most frequent effects of dermal exposure to nickel and nickel-containing
.,

compounds.

Cancer Potential. There is extensive epidemiologiCal evidence indicating excess

cancer of the lung and nasal cavity for workers exposed to certain nickel

compounds. Nickel compounds implicated as having carcinogenic potential

include insoluble dusts of nickel subsulfide and nickel oxides, vapor of nickel

carbonyl and soluble Sulfate, nickel carbonyl.

Other. May or may not be an essential element.

o PHENOL

Acute Toxicity Summary. Corrosive to tissue. Severe eye damage and

i?i_ blindness may result from direct eye contact. Skin contact may produce
i!

whitening of skin, burn, or systemic poisoning. Paleness, weakness, sweating,

headaches, cyanosis, kidney damage, and death may occur. The Cai/OSHA PEL,

ACGIH TLV, and the NIOSH REL is 5 ppm.
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Chronic Toxicity Summary. Chronic phenol poisoning is rare. It induces

vomiting, difficulty swallowing, diarrhea, lack of appetite, headaches, fainting,

dizziness, and neural disturbances. Liver and kidney damage may occur.

Cancer Potential. Phenol may promote the effects of certain carcinogens.

o POLYCHLORINATEDBIPHENYLS (PCBs)

Acute Toxicity Summary. Acute exposure of rats to technical mixtures at high

doses causes diarrhea, loss of appetite, and liver necrosis. The Cai/OSHA PEL

and the ACGIH TLV is 0.5 mg/m3 and the NIOSH REL is 0.001 mg/m3.

Chronic Toxicity Summary. Cumulative toxic effects may follow continuous

exposure to Iow levels. In animals the most notable effects are alterations to the

liver, including liver enlargement, fatty infiltration, centrilobular neurosis, induction

of rnetabolizing enzymes, and changes in porphyrin metabolism. Effects on liver

enzymes may alter the toxicity of other chemicals. Adverse reproductive effects

and phytotoxicity have been observed in animals. Immunosuppressive effects

have also been reported.

Cancer Potential. Rats fed Aroclor 1260 exhibit an increased incidence of

neoplastic nodules and hepatocellular carcinomas (liver tumors), as well as

proliferative lesions in the liver.
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o SELENIUM

Acute Toxicity Summary. Acute exposures can produce CNS effects, including

nervousness, drowsiness, and convulsions, and eye and nasal irritation. These

symptoms clear when the worker is removed from the exposed area. The Cai/

OSHA PEL, ACGIH TLV, and the NIOSH REL is 0.2 mg/m3.

Chronic Toxicity Summary. Chronic exposure to selenium-containing

compounds by inhalation can result in pallor, coated tongue, gastrointestinal

disorders, nervousness, garlic breath, liver and spleen damage, anemia, and

mucosal irritation. Discoloration, decayed teeth, skin eruptions, gastrointestinal

distress, and loss of hair and nails have been reported in humans exposed orally.

In livestock, excess intake can cause blind staggers-impaired vision, weak limbs,

respiratory failure-and alkali disease--hair less, sterility, atrophy of hooves,

lameness, and anemia. Embryotoxic and teratogenic in animals.

Cancer Potential. Carcinogenic in laboratory animals. May be anticarcinogenic

and protective in humans.

Other. Essential. Toxicity related to chemical form.

o SILVER

Acute Toxicity Summary. Argyria (local or generalized impregnation of tissue

causing discoloration of skin and eye) may affect eyes and respiratory tract.
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Gastrointestinal irritation may occur with oral exposure. The Cai/OSHA PEL,

ACGIH TLV, and the NIOSH REL is 0.01 mg/m3.

Chronic Toxicity Summary. Kidney and lung damage and possibly arterios-

clerosis have been reported for industrial or medial exposures.

Cancer Potential. Not indicated.

O 2,3,7,8-TETRACHLORODIBENZO-P-DIOXIN(TCDD)

Acute Toxicity Summary. Toxic effects include liver damage (histopathologic

change, jaundice, increased liver weights), thymic atrophy, gastric hemorrhage, .-.

testicular degeneration, weight loss, pericardial edema (chickens), and kidney and

hematological effects. Humans exposed to TCDD by industrial accidents reported

nausea, vomiting, headaches, fatigue, muscular aches and joint pains, peripheral

neuropathy,.Ioss of libido, and irritation of eyes, respiratory tract, and skin. Skin

reactions resemble a chemical burn, followed by chloracne (and often persistent,

disfiguring skin disease with blackheads, cysts, and pustules, usually on face and

shoulders). Some symptoms persist for years after exposure. The Cai/OSHA

PEL, ACGIH TLV, and NIOSH REL are not indicated for TCDD.

Chronic Toxicity Summary. Toxic effects from chronic exposure are similar to

those from acute exposure. In laboratory animals, exposure to TCDD can

produce extreme weight loss, thymic atrophy, liver damage, impaired kidney

function, hematological effects, hormonal alterations, immune suppression, altered
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lipid metabolism, nervousness and irritability. The liver is a particularly sensitive

target organ, with degeneration, necrosis, and inflammatory changes

demonstrated. Some studies of mice attributed mortality to amyloidosis-extensive

disposition of proteinaceous material in kidney. TCDD is phytotoxic and

teratogenic in laboratory animals and adversely affects reproduction. Humans

exposed to TCDD generally have been exposed to multiple chemicals; skin

diseases, including chloracne and porphyria cutanaea tarda (photosensitive skin

disease), liver impairment, and peripheral nerve damage have been reported.

Veterans exposed to Agent Orange containing TCDD reported numbness of

extremities, skin rash and irritation, liver dysfunction, weakness, decreased sex

drive, and psychological effects.

Cancer Potential. In animals, oral exposure to TCDD produced malignant tumors

in multiple organs, including liver, thyroid, adrenal, lung, kidney, testes, nasal

structures, ear duct, and skin. Leukemia was demonstrated in some studies.

Mouse skin studies have indicated that TCDD is a complete carcinogen, while

other studies suggest that TCDD is a promoter, particularly in liver. Soft tissue

sarcomas have been found in workers occupationally exposed to TCDD and other

chemicals, usually trichlorophenol or phenoxy acids.
L;

Other. Bacterial tests and a study of chromosomal breaks in rats are among

[i_ those indicating that TCDD is mutagenic; many other tests have been negative.
l:

TCDD can accumulate in fat and milk. It alters enzyme activity and may affect

metabolism of other chemicals. TCDD is a contaminant that can be produced in

the manufacture of chlorophenols.

_O020OF2.LAO_'_ B-37



HSP'CTO99 CLE-C01-01 F099-S4-0001

o TETRACHLOROETHENE (Perchloroethylene)

Acute Toxicity Summary. Tetrachloroethene can depress the CNS and cause

narcosis. It is irritating to mucous membranes and skin and can cause lung

edema. Neurological effects on dry-cleaners have been reported. The Cai/OSHA

PEL and the ACGIH TLV is 50 ppm. The NIOSH REL is 25 ppm.

Chronic Toxicity Summary. Chronic exposure may result in pathological ,.:.

changes in liver of laboratory animals. It may also affect the kidney. In humans,

inhalation exposure may produce irritation of respiratory tract, nausea, headache,

sleeplessness, and abdominal pains. Fatalities have been reported.

Cancer Potential. Carcinogenic in laboratory animals. An increased incidence of

cancers among dry-cleaning workers exposed to several solvents has been

described.

o TOLUENE

Acute Toxicity Summary. Humans exposed by inhalation experimentally,

occupationally, or by intentional abuse may exhibit excitation, then CNS

depression and necrosis. Neurotoxic effects include nausea, fatigue, and

coordination at Iow levels and confusion, ataxia, and weakness at higher levels. :_
?i!_i

In rats, irritation of mucous membranes and incoordination have been observed,

as well as pulmonary irritation with subchronic exposure. The Cai/OSHA PEL,

ACGIH TLV, and the NIOSH REL is 100 ppm.
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Chronic Toxicity Summary. CNS effects have been reported in workers, such as

disturbances in memory and thinking, psychomotor skills, visual accuracy,

sensorimotor speed, and performance tests. Indications of cerebral and cerebellar

dysfunction include tremors, ataxia, and equilibrium disorders, bizarre behavior,

and emotional Iobility may occur. In cases of abuse, changes in liver and kidney

function have been observed. In rats, a decrease in hematocrit has been

reported.

Cancer Potential. Embryotoxicity and possible teratogenicity in mice have been

reported in an abstract. In rats, skeletal retardation of offspring has been

described.

Other. Not determined.

0 1,1,1-TRICHLOROETHANE

Acute Toxicity Summary. Trichloroethane is a CNS depressant and may impair

psychophysiological functions. Human fatalities have been reported following

deliberate inhalation or occupational exposures; lung congestion was found.

Acute, high-level exposures can also adversely effect the cardiovascular system.

It is irritating to the skin and liquid can be absorbed through the skin. The

:., Cai/OSHA PEL, ACGIH TLV, and the NIOSH REL is 350 ppm.
:!

Chronic Toxicity Summary. Exposure by inhalation can produce liver damage in

mice and affects drug metabolism in liver of rats.
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Cancer Potential. National Toxicology program study not finalized.

Other. Mutagenic in some in vitro tests.

o TRICHLOROETHENE (TCE)

Acute Toxicity Summary. Exposure to TCE can cause depression of the CNS,

including dizziness, headaches, incoordination similar to that induced by alcohol, ;_
,_':.

nausea, vomiting, and unconsciousness. The Cai/OSHA PEL and the NIOSH REL

is 25 ppm. The ACGIH TLV is 50 ppm.

Chronic Toxicity Summary. Long-term inhalation exposure can affect liver and '-

kidneys in animals. In humans, changes in liver enzymes have been associated

with TCE exposure.

Cancer Potential. Exposure of mice (orally and by inhalation) and rats have
t.

produced increases in liver or lung or kidney tumors.

Other. "Degreasers flush" has been described in TCE-exposed workers who

consume alcohol.

o VINYL CHLORIDE ,:_;,;

Acute Toxicity Summary, Acute occupational exposure to high concentrations of

vinyl chloride can produce symptoms of narcosis in humans, Respiratory tract
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irritation, bronchitis, headache, irritability, memory disturbances, and tingling

sensations may also occur. Deaths have been reported. In animals, ataxia,

narcosis, blood clotting difficulties, congestion and edema in lungs, and kidney

and liver effects have been demonstrated. At high doses excitement, contractions,

convulsions, and an increase in respiration followed by respiratory failure precede

death. The Cai/OSHA PEL and the ACGIH TLV is 1 pPm, with a STEL of 5 ppm.

The NIOSH REL is 5 ppm.

Chronic Toxicity Summary. Human health effects associated with chronic

occupational exposure to vinyl chloiide include hepatitis-like liver changes,

decreased blood platelets, enlarged spleens, decreased pulmonary function,

acroosteolyis (sometimes with Raynaud-like syndrome), sclerotic syndrome,

thrombocytopenia, cardiovascular and gastrointestinal toxicity, and disturbances in

vision and in the CNS. In laboratory animals, liver and kidney toxicity may be

severe and histopathological changes in lung and spleen may also occur with

vinyl chloride exposure.

Cancer Potential. Vinyl chloride is a known human carcinogen causing liver

angiosarcomas (a very rare tumor in humans) and possibly increasing incidence

of tumors of the brain, lung, and hemolymphopoietic system in humans. Vinyl

chloride is carcinogenic in mice, rats, and hamsters.

i:!
Other. Vinyl chloride is mutagenic in several test systems. Chromosome

aberrations have been reported in exposed workers. In humans, possible

relationships between exposure and birth defects and fetal death have been
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reported. Possible increased fetal mortality among wives of occupationally

exposed workers has been debated. Increased skeletal variants were found in _

offspring of mice exposed during gestation.

o XYLENE

Acute Toxicity Summary. Acute exposures to inhaled xylene can depress the

CNS and irritate mucous membranes. The Cai/OSHA PEL, ACGIH TLV and the
_::.

NIOSH REL is 100 ppm.

Chronic Toxicity Summary. Changes in behavioral tests, manual coordination,

balance, and EEG patterns have been reported in humans exposed to xylenes. _.,

Development of tolerance against some of these effects has been described.

Effects on liver of rats have been reported.

Cancer Potential. Not indicated.

o ZINC

Acute Toxicity Summary. Acute adverse effects of zinc include metal fume fever

by the inhalation of fumes. Fever, nausea, vomiting, stomach cramps, diarrhea

may result from acute ingestions. The Cai/OSHA PEL and the ACGIH TLV is

5 mg/m3. The NIOSH REL is not indicated.
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Chronic Toxicity Summary. Prolonged ingestion of zinc can result in irritability,

muscular stiffness and pain, loss of appetite, and nausea. High levels of zinc in

diet may retard growth and produce defective mineralization of bone.

Cancer Potential. Not indicated.

Other. Essential nutrient. Taste threshold 15 ppm; 40 ppm soluble zinc salts

ii impart a metallic taste.

3.4 References

'_ The preceding toxicity profiles have been summarized from the following sources:

1. Casarett and Doulrs Toxicolo_ly,3rd edition. Ed. C. D. Klaassen, M. O.

Amdur, and J. Doull. New York: Macmillan. 1986.

2. IARC Monographs, Vol. 3, 20, 23. International Agency for Research on

Cancer, Lyon, France. 1973, 1979, 1980.

3. Drinkin_lWaterand Health,Vol. 1. National Academy of Sciences. 1977.

l:!i 4. M. Sittig, Handbook of Toxic and Hazardous Chemicals. Park Ridge, N.J.:
_._

Noyes Publications. 1981.

{,_

· 5. EPA Health Advisories for Inorganics, Organics, and Pesticides. March 1987.

i. 100200F2.1._0_1_ B.-_



HSP'CT099 CLE-C01-01F099-S4-0001

6. Experimentaland Clinical Neurotoxicology. Ed. P. S. Spencer and H. H.

Schaumburg. Baltimore: Williams and Wilkins. 1980. '

7. W.J. Hayes. Pesticides Studied in Man. Baltimore: Williams and Wilkins.

1982.

8. 29 CFR 1910:50412-99. Cai/OSHA, Occupational Exposure to Formaldehyde.

December 10, 1985.

9. 40 CFR 141:25720-34. EPA, Drinking Water. July 8, 1987.

10. ACGIH, American Conference of Governmental Industrial Hygienists, Inc., -_

Documentation of the Threshold Limit Values. 1980, 1984.

11. Sax, 7th edition, August. 1989.

12. Ambient Water Quality Criteria for Halomethanes, EPA 44015-80-051. October

1980.

Prepared toxicity profiles were not available for the following chemicals:

o 1,1,2-TRICHLOROETHANE ....

1,1,1-'rCA is sometimes used as a specialty solvent and chemical intermediate;

the principal physiologic responses to exposure are central nervous system
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depression and liver injury (Clayton, 1981). EPA classifies 1,1,1-TCA as a possible

human carcinogen (IRIS, 1991).

o THALLIUM

Several forms of thallium are listed on EPA's Integrated Risk Information System

(IRIS) data base. In general, these are not classifiable as to human carcino-

genicity (Thallium[I] sulfate, carbonate, chloride). Thallium-salts are described as
i

poisonous if swallowed; inhalation of dust is also poisonous (IRIS, 1991).

o FERROCENE

The Merck Index (1983) describes ferrocene as an antiknock additive for gasoline.

The chemical name for this organometallic compound is dicyclopentadienyl iron.

It is insoluble in water, but soluble in alcohol, ether, benzene, and certain acids.

According to KJrk-Othmer (1985), ferrocene and similar cyclopentadienyl

complexes are aromatic in nature, and undergo several typical ionic aromatic

substItution reactions.

o WHITE PHOSPHORUS

;_ According to information in IRIS (accessed January, 1991), white phosphorus

toxicity in humans is associated with its use in fireworks and rodent poisons.
r

,I; Acute ingestion affects the liver, kidney, hematopoietic system, brain, intestines,

circulatory system, and myocardium. A minimum lethal dose of 1 mg/kg has been
_L
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reported; death occurred in a child after the consumption of as little as 3 mg.

Chronic exposure has been associated with a progressive necrotic disease of the

jaw bones. White phosphorus is currently not classifiable as to human

carcinogenicity.

o NAPALM

Napalm is a mixture of 33 percent gasoline, 21 percent benzene, and 40 percent ?_:

polystyrene with a syrupy consistency. When exposed to the air, it forms a "skin"

and becomes progressively more viscous until it hardens into a solid material.

0 FS SMOKE '_'

This was described in the Initial Assessment Study (lAS) as sulfur trioxide

chlorosulfonic acid. Information on this exact compound description was not

found. According to K]rk-Othmer (1985), chlorosulfuric acid, a mixture that also

contains hydrogen chloride, sulfur trioxide, and related compounds, reacts

violently with water to produce heat and dense white fumes of hydrochloric and

sulfuric acids, it reacts with almost all organic materials, even to the point of

charring, and may cause ignition by contact with combustible material. The liquid

acid will severely burn the skin, while the vapor is hazardous and irritating to the

skin, eyes, nose, and throat. The hydrochloric and sulfuric acid resulting from _._:!_

exposure to moisture are irritating and corrosive. Other types of military smoke

t
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generators described in the reference are FS smoke (titanium tetrachloride) and

HC smoke (formed by combustion of aluminum, hexachloroethane, and zinc

oxide).

o MAGNESIUM PHOSPHATE

According to Kirk-Othmer (1985), typical military ignition mixtures contain boron or

magnesium and barium nitrate. Delay primer fuses typically contain mixtures of

manganese and lead and barium cremate. Other magnesium compounds have

been found to have toxic effects under various exposure scenarios.

o NITRATEDTOLUENES

2,4,6-Dinitrotoluene (TNT) is listed on IRIS. It is currently classified as a possible

human carcinogen, wIth inadequate evidence of human carcinogenicity. The

NIOSH Pocket Guide to Chemical Hazards (1985) lists target organs for exposure

as blood, liver, eyes, cardiovascular and central nervous systems, kidneys, and

skin. Di- and trinitrotoluenes are fire and explosion hazards when exposed to heat

or flame.

O ALPHA AND BETA RADIATION

'7

Toxicity information on alpha and beta radiation will be added if these are

determined to be compounds of concern for the risk assessment.
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4.0 PROCEDURES

4.1 Site Organization

Map/Sketches Attached Yes Sites Secured No

Perimeter Identified Yes

Zone(s) of Contamination Identified No

4.2 Site Personnel

TeamOrganization

Team Member/Office Responsibility First Aid and CPR Expir. Date

Ed Rogan/LAO Principal Engineer NNNA

Mike Arends/LAO Project Manger NNNA

Daryl Hernandez/LAO Engineer/Field Team Leader 8-93 / 8-92

· Tim Smith/LAO Scientist/SSC 1-94/1-92

AIdo Lucitra/LAO Field Technician 8-94 / 8-92

All participating personnel must submit a certification of medical fitness for this work. All

personnel must also submit documentation of training by their employers in hazardous
_ waste operations in accordance with the provisions of 29 CFR 1910.120. This

i
i documentation must be provided before site work begins and copies of the certification
[..

must be attached to this HSP.
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All participating personnel must attend a site safety briefing with the site safety

coordinator (SSC) prior to beginning onsite work.

Each of the team members named above shall meet the training and medical

surveillance requirements of 29 CFR 1910.120. In addition, each is currently certified by

the American Red Cross, or equivalent, in both first aid and cardiopulmonary

resuscitation (CPR), unless otherwise noted.

The SSC must complete Form 533 (sample in Attachment 2) for CH2M HILL employees

and return it to Anne West, CH2M HILL/Reston, Virginia, at the end of each week.

Complete a separate Form 533 for IT Corporation and Jacobs Engineering Group, Inc.

(JEG) employees and forward them to the Health and Safety contacts listed in -_

Section 5.0.

If additional team members, beyond those previously listed, are added to the project,

they must be identified on the Site Personnel Additions form found in Attachment 2.

Each new team member must certify that the requirements for current medical and

training status have been met. No persons shall be allowed beyond the support zone

of any site unless they are listed in the HSP, are in current medical and training status,

and receive a site safety briefing from the SSC.

All field subcontractors must complete the Subcontractor Medical and Training _

Certification Letter found in Attachment 2 prior to the start of any field work involving

these subcontractors. Each letter must include the names and responsibilities of all

subcontractor personnel expected to participate in site work. Each letter must also
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certify the medical and training status of all listed personnel. A copy of all completed

letters must be attached to the onsite HSP. No subcontractor personnel shall be

allowed beyond the support zone of any site unless they are listed on the subcontractor

letter, are in current medical and training status, and receive a site safety briefing from

the SSC.

There must be one SSC present during any task performed in exclusion or decon-

tamination zones with the potential for exposure to safety and health hazards. The

"buddy system" requirements of 29 CFR 1910.120 are to be met at all times.

Level of Protection

SEe-specific initial PPE levels for each of the 13 categorical sites is provided in

Section 6.0. All equipment is to be inspected prior to each days use to assure it is

without defects and capable of use. Defective equipment is to be removed from use

immediately. Record inspections in the SSC logbook.

· Level B. To be used when the greatest level of respiratory protection is desired.

Dermal protection may be varied to ffi site conditions. Level B is minimum acceptable

for initial entry or confined space. Increased logistical support is required.

o SCBA, MSA 401, or Dual Purpose Breathing Apparatus (DPBA). Only Grade D or

Grade E breathing air shall be used

o Coveralls, chemically resistant (ChemKIos®,Tyvek'e,Saranex'e, Sigel suit, etc.)
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o Coveralls, cotton

o Vinyl or latex inner gloves

o Neoprene outer gloves (Viton®,or nitrile if PCB contamination is anticipated)

o Boots, steel toe and shank, neoprene, 16-inch tops

i.

o Booties, latex, or butyl

o Hard hat with splash shield and earplugs or earmuffs

o Radio

o Work gloves, disposable, cotton

Level C. To be used when airborne contaminants can be sufficiently characterized to

permit use of air-purifying respirator. Requires additional monitoring if site conditions

are subject to change. Dermal protection may be varied to fit site conditions.

o MSA Ultra Twin or Full-face air-purifying respirator with cartridges appropriate to

the airborne contaminants

o Coveralls, chemically resistant (Chem-Klos®,Tyveke, Saranex,e, Sigel suit, etc.)
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o Chemically resistant apron, sleeves, chaps, etc.

o Coveralls, cotton

o Vinyl inner gloves

o Neoprene outer gloves (Vitron®or nitrile, if PCB contamination is anticipated)

o Boots, steel toe and shank, neoprene, 16-inch tops

o Booties, latex or butyl

o Hard hat with splash shield and earmuffs

o Radio

o Work gloves, disposable, cotton

o Emergency life support apparatus (ELSA) emergency escape device, carried or

immediately available, or equivalent 5- to 15-minute supplied air escape device

·:; Level D. To be used when the atmosphere contains no known hazard. Work functions
:_..,

preclude overexposure to chemical or radioactive hazards.
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o Coveralls or khakis, cotton (polycoated Tyvek if splash hazard - no street clothing)

o Workboots, leather, steel toe and shank (Latex booties if splash hazard)

o Disposable workgloves, leather or cotton (Vinyl or latex gloves if splash hazard)

o Hard hat

o Chemical resistent goggles

Cotton coveralls will be worn in Level D protection only when there is no contract

anticipated with contaminated soils or leachate. Well sampling activities that are _...

performed in Level D will use protective clothing (polycoated Tyvek) to protect personnel

against the splash/dermal contact hazard.

Safety Equipment and Materials Needed for Each Crew

First aid kit, eye wash, (capable of 0.4 gpm flow for 20 minutes) stretcher or blanket,

clean water, paper cups, 20-pound ABC fire extinguisher, outdoor thermometer, and

wind fia[_.
i..

i':

· ' Monitoring Equipment and Procedures

Carefully inspect each piece of monitoring equipment prior to work startup. Failure of

any of the equipment listed below to work properly must be reported to the Project

Manager immediately. _?_.

Explosimeter/oxygen (02) meter: Calibrate prior to and after each day's activities,

according to the manufacturer's instructions. Recharge at the end of each day. Monitor
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during drilling activities and record measured levels in the logbook at 5-foot boring

intervals.

Action levels (borehole collar):

o Zero to 5 percent: monitor borehole collar at 5-foot intervals

o Five to 20 percent: monitor continuously and be prepared to shut down

operations at readings approaching 20 percent

o Greater than 20 percent: shut down operations and allow vapors to dissipate to

below 10 percent before continuing, Should readings at the borehole collar fail to

dissipate, apply mechanical ventilation to keep concentrations less than

20 percent

Ludlum Geiger Mueller: Check background using 2x2 sampling matrix and check

response with the attached standard. Monitor during drilling and sampling activities and

record measured readings in the logbook every hour.

.,?

To check background, divide the site into four roughly equal portions (2x2 matrix) and

monitor at a point near the center of each section. If all measurements are within a

factor of three of the lowest, average the four and rec °rd the average as the

-_ background value. If any measurement exceeds a factor of three, contact the health

physics professional listed below.
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Action levels (work area):

o Background to three times background: Continue work

o Greater than three times background: Stop work, evacuate immediate work area

and notify SSC and appropriate health physics professionals (at CH2M HILL-

George Stevens/Oak Ridge, Tennessee; 615/483-9032

Organic Vapor Analyzer (OVA): Calibrate prior to and after each day's activities,

according to the manufacturer's instructions. Record calibration in the SSC logbook.

For use at landfill sites, the activated carbon filter must be installed.

The correct method of calibrating the OVA is to fill a tedlar bag with calibration gas and

let the unit draw a sample, The OVA is sensitive to flow (much more so than an HNu).

It needs a flow rate of about 1200 cc/min; therefore, calibration by direct connection to

the regulator is not recommended. A suitable alternative to the tedlar bag approach is

use of the 1.5 liter/rain regulator and a "T" tubing arrangement, with one leg open to the

atmosphere. However, since the OVA draws nearly 1.5 liter/min, verify that excess

calibration gas is leaving the open leg of the "1'."

Monitor personnel breathing zone periodically (as practical) during drilling activities and

record readings at 5-foot boring intervals. During groundwater sampling, open well cap

and allow well to vent for 5 minutes, monitor well headspace from an upwind position,

then monitor personnel breathing zone as continuously as practical. Record initial

readings and readings above background every 15 minutes at each well location.
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Action levels (breathing zone):

o Background to 10 ppm above background: Level D

o Sustained readings greater than 5 ppm above background in the breathing zone:

stop work, evacuate immediate work area, and allow vapors to dissipate for

15 minutes to below I ppm or upgrade to Level C

o Readings above 10 ppm: immediately evacuate the team. Allow the area to

ventilate for 15 minutes until levels are below 10 ppm before resuming work or

upgrade to Level B

Hydrogen Sulfide/HCN Monitor (i.e., Monitox): Calibrate prior to and after each day's

activities according to the manufacturer's instructions. Record calibration in SSC

logbook. Monitor at the borehole and in the breathing zone.

Action levels (the breathing zone):

o Zero to 5 ppm: Level D protection, unless odors produce symptoms of headache

or nausea. !f symptoms occur, move to an upwind location until symptoms

subside

o Five to 10 ppm: Level B with hooded Saranex
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o Above 10 ppm: evacuate team upwind and ventilate work area until levels drop

below 10 ppm

Mini-RAM Dust Monitor: Calibrate and zero prior to and after each day's activities

according to the manufacturer's instructions. Record calibration data and site

background readings in SSC logbook each day. Monitor at the borehole and at surface

sampling locations. Do not block detector opening on Mini-RAM.

Action levels (work area) _?

o Background to three times background: Continue work

o Greater than three times background: Stop work, suppress dust with enough

water to just stop visible dust, or upgrade to Level C with particulate cartridges

4.3 Site Entry Procedures

Confirm emergency telephone numbers and route to hospital prior to starting any work ......

Designate a vehicle for emergency use whenever team members are in the exclusion

zone. The SSC should identify safe evacuation routes and reassembly points for

emergencies. Notify the onsite client representative of your presence and your field

plans. Position equipment and subcontractor upwind of the area to be drilled and
_;_

upgradient of the wells. Post Cai/OSHA work site poster (Attachment 3) in an easily

visible location in the support zone.
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The SSC will define the exclusion zone. For drilling, the radius must be at least 25 feet.

The exclusion zone is to be defined with traffic cones, barriers, tape, or other means to

warn and exclude the public. The SSC may reduce the exclusion zone radius for well

sampling or other noninvasive tasks. If traffic is a potential hazard, all site workers shall

wear orange safety vests.

Set up decontamination area upwind of the exclusion area. The decontamination area

should be established at a sufficient distance from the boring to be reasonably sure no

one is in an area that can become contaminated by splashing water or flying dirt.

Inspect exclusion zone for spark sources, paying careful attention to electrical

equipment.

The support zone will be located upwind of the decontamination area, and outside any

known area of contamination. No person shall pass beyond the support zone without

the authorization of the SSC.

4.4 Work Limitatior_

o No eating, drinking, or smoking will be permitted except in areas designated by

the SSC.

o Contact lenses will not be worn onsite.

o Facial hair that could interfere with respirator fit will not be permitted.
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o The buddy system will be used at all times in the exclusion zone;

o Work will be done during daylight hours only.

o Work will not begin until coordination with site operating personnel has taken

place.

o Wear hearing protection in the vicinity of drill rigs ::

4.5 Decontamination Procedures

Measures for Level B Decontamination -_-

Section 1: EqUipment Drop 1. Deposit equipment used onsite (tools,

sampling devices and containers, monitoring

instruments, radios, clipboards, etc.) on plastic

drop cloths. Segregation at the drop reduces

the probability of cross contamination. During

hot weather operations, cool down station may

be set up within this area.

Section 2: Outer Garment, Boots 2. Scrub outer boots, outer gloves and Gloves,

Wash and chemical-resistant splash suit with

decon Rinse solution or detergent water.
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Rinse off using copious amounts of water.

Remove tape.

Section 3: Outer Boot and 3. Remove outer boots and gloves. Deposit in

Glove Removal container with plastic liner.

Section 4: Tank Change 4. If worker leaves exclusive zone to change the

air tank this is the last step in the decon-

tamination procedure. Worker's tank is

exchanged, new outer gloves and boot covers

donned; joints taped, and worker returns to

duty.

Section 5: BoOt, Gloves and 5. Boots, chemical-resistant splash suit, inner

Outer Garment gloves removed and deposited

in separate Removal containers lined with

plastic.

Section 6: SCBA Removal 6. SCBA backpack and facepiece is removed.

Avoid touching face with fingers. SCBA

deposited on plastic sheets.

Section 7: Field Wash 7. Hands and face are thoroughly washed.

Shower as soon as possible.
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A sample minimum decontamination layout for Level B is shown in Figure 1.

Measures for Level C Decontamination

Section 1' Equipment Drop 1. Deposit equipment used onsite (tools,

sampling devices and containers, monitoring

instruments, radios, clipboards, etc.) on plastic

drop cloths. Segregation at the drop reduces

the probability of cross contamination. During i

hot weather operations, cool down station may

be set up within this area.

Section 2: Outer Garment 2. Scrub outer boots, outer gloves and splash

suit with decon solution or detergent water.

Rinse off using copious amounts of water.

Remove tape.

Section 3: Outer Boot and 3. Remove outer boots and gloves. Deposit in

Glove Removal container with plastic liner.

Section 4: Canister Change 4. If worker leaves exclusive zone to change

canister (or mask), this is the last step in the

decontamination procedure. Worker's canister
_,_

is exchanged, new outer gloves and boot _

covers donned, joints taped, and worker

returns to duty.
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Section 5: Boot, Gloves and 5. Boots, chemical-resistant splash suit, inner

Outer Garment gloves removed and deposited in separate

Removal containers lined with plastic.

Section 6: Face Piece Removal 6. Facepiece is removed. Avoid touching face

with fingers. Facepiece deposited on plastic

sheet.

Section 7: Field Wash 7. Hands and face thoroughly washed. Shower

as soon as possible.

Equipment Needed for Decontamination Measures for Levels B and C

Section 1: a. Various Size Containers

b. Plastic Liners

c. Plastic Drop Cloths

Section 2: a. Containers (20-30 gallons)

b. Decon Solution

c. Rinse Water

d. 2-3 Long-handled, Soft-bristled scrub brushes

'.._

Section 3: a. Containers (20-30 gallons)

b. Plastic Liners

c. Bench or stools

: _oo2ooFzu_o_,_t_ B-65



HSP'CT099 CLE-CO1-01F099-S4-O001

Section 4: a, Air tanks or masks and cartridges, depending upon Level

b. Tape

c. Boot Covers

d. Gloves

Section 5: a. Containers (20-30 gallons)

b. Plastic liners

c. Bench or stools :_.

!?

Section 6: a, Plastic Sheets

b, Basin or bucket

c, Soap and towels

d, Bench or stools

Section 7: a, Water

b. Soap

c. Tables

d. Wash basin or bucket

Decontamination Measures for Level D

Wash and rinse outer gloves and boots with soap and water, Remove and dispose of _'!'.4-

outer gloves, Remove Tyvek or cotton coveralls; dispose of Tyvek. Wash sampling

clothes on a daily basis, prior to rewearing. Remove inner gloves, Wash hands and

face with soap and water,
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Sampling Equipment. Thoroughly wash with nonphosphate detergent. Rinse with

water, then rinse with hexane followed by water.

Samples. Wash with a nonphosphate detergent, rinse twice with tap water and once

with deionized water (DI) water.

Heavy Equipment. Scrape off dirt. Steam clean. Rinse with methanol followed by DI

water.

It is the responsibility of the SSC to assure that all pieces of equipment coming off-

Station are properly decontaminated according to the procedures outlined above.

Documentation of decontamination must be made in the field log notebook that is a part

of the permanent project file.

4.6 Disposal of Materials Generated On-Station

Collected Groundwater. Contain collected groundwater in 55-gallon drums and move

the drums to the staging area specified by the SSC. Bag all health and safety related

disposable Items.

Drill Cuttings. Contain drill cuttings in 55-gallon drums and move the drums to the

_._ staging area specified by the SSC.

i Disposal of materials generated on-Station will be done according to the Waste

Management Plan prepared for the RFA fieldwork.
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5.0 EMERGENCY INFORMATION

If an injury occurs, take the following steps:

o Prevent further injury and notify the SSC.

o Initiate first aid and call for medical attention for the injured person immediately.

Perform decontamination, as appropriate.

o Once medical attention has been provided, and depending upon the type and

severity of the injury, call the occupational physician and/or medical consultant.

o Notify the injured person's personnel office. Notify JEG Health and Safety

Program Manager.

o Prel3arean Accident Report (Form 308, in Attachment 2). The SSC is responsible

for preparing and submitting the Accident Report to the CH2M HILL Health and

Safety Director and CH2M HILL Corporate Personnel Office within 48 hours. If the

incident involves an IT Corporation or JEG employee, submit the report to that

firm's Health and Safety contact listed below.
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5.1 Local Emergency Phone Numbers

Ambulance: 911

Hospital (Irvine Medical Center) 714/753-2000

Poison Control Center: 213/484-5151

MCAS El Toro Police: 9911

Fire: 911

Electric Company: 714/635-9051 ?

Gas Company: 714/630-2966

Water Company: 714/635-9051

EPA Hotline 800/424-9346

Chemtrec 800/424-9300

5.2 Emergency Routes (see Figure 2 for map)

5.3 Emergency Contacts

o CH2M HILL Medical Consultant

Name: Dr. Kenneth Chase/Washington Occupational Health Associates

Phone: 202/463-6698 (8:00 a.m. to 5:00 p.m. EST) :_

202/463-6440 (after-hours answering service; '?'

physician will return call within 30 minutes)
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o JEG Health and Safety Program Manager

Name: Carl Wilson

Phone: 818/449-2171

818/453-9605 (beeper) After hours

·Fax: 818/578-6880

o IT Corporation Health and Safety Coordinator

Name: Larry R. Froebe

Phone: 714/261-6441

Fax: 714/474-8309

o CH2M HILL Health and Safety Director

Name: Marty Mathamel, CH2M HILL/Reston, Virginia

Phone: 703/471-6405

Fax: 703/481-0980

o CH2M HILL Health and Safety Coordinators

Name: Allen Macenski/Santa Ana, California

Phone: 714/250-5500

Fax: 714/250-5508
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o Subcontractor Contacts

See Subcontractor Medical and Training Letter (Attachment 2)

o Occupational Physician (CH2M HILL, Santa Ana)

Name: Sky Park Walk-in Medical Group

Phone: 714/546-4233
_i, z-

Address: 3100 West Warner Avenue

Santa Ana, California 92704

o Occupational Physician (IT Corporation)

Name: . Pacific Walk-In Clinic

Phone: 714/863-9103

Address: 2362 Morse Avenue

Irvine, California

o Occupational Physician (JEG)

Name: Dr. Mitchell Zavon/Agatha Corporation

Phone: 716/754-2176 _

Address: P.O. Box 881 i_::_

Lewiston, New York 14092
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o Project Manager/CH2M HILL

Name: Mike Arends/Santa Ana, California

Phone: 714/250-5500

o Client Contacts

Name: Andy Piszkin/SOUTHWESTDIV

Phone: 619/532-2635

Name: ENS John Kliem/MCAS El Toro

Phone: 714/726-6614

o Regional Manager/CH2M HILL ·

Name: Jerry Boyle/Santa Ana, California

Phone: 714/250-5500
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o CH2M HILL Corporate Personnel Office

Name: Beth Brown/Denver, Colorado

Phone: 303/771-0952

Address: 6060 S. Willow Drive

Greenwood Village, CO

Mailing

Address: P.O. Box 22508

Denver, CO 80222

If an injury occurs, notify the injured person's personnel office as soon as possible

after obtaining medical attention for the injured. Notification must be made within

24 hours of the injury. For JEG and IT Corporation employees, notify that firm's

Health and Safety contact listed above.
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6.0 CATEGORY-SPECIFIC INFORMATION AND PROCEDURES

This section presents specific information for each of the 13 site categories addressed

in the Sampling Visit Work Plan. Specific descriptions for each of the 156 sites are

provided in the Visual Site Inspection (VSI) Report. The categorical site-specific hazards

addressed in this section are for both physical and chemical hazards at each site.

Unless changes to the general procedures are provided, such as PPE level, monitoring

equipment, and decontamination, the general procedures identified above will be

followed.

Reason to Upgrade or Downgrade Level of Protection

o Upgrade in level of protection will be directed by the SSC when:

Request of individual performing task

- Change in work task that will increase contact or potential contact with

hazardous materials

Occurrence or likely occurrence of gas or vapor emission

_'_

- Known or suspected presence of dermal hazard

Instrument action levels exceeded
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o Down grade in level of protection will be directed by the SSC when:

New information that the situation is less hazardous than originally thought

Change in sit conditions that decreases the hazard

- Change in work task that will reduce contact with hazardous materials

'i¸*.-
?!:
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6.1 Category I - Drainage Channels

The drainage channels are concrete-lined trapezoidal channels or unlined earthen

channels. The channels are approximately 10 feet deep and 30 feet wide. The

channels receive storm water runoff and/or drainage from the Station as well as off-

Station sources.

- WASTE CHARACTERISTICS

Waste Type(s)

Liquid Solid X Sludge Gas

Characteristic(s)

Corrosive X Ignitable X Radioactive

Volatile X Toxic X Reactive Unknown X

Other (Name)

SUSPECTED SITE CONTAMINANTS

o Petroleum fuels

o Waste oil and grease

o Solvents

o Paint waste

o Kerosene
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HAZARD EVALUATION

Overall Hazard Level. The overall hazard level is Iow. Potentially volatile materials may

be released during drilling operations and sample collection. Drilling near the drainage

channels is a potential physical hazard.

Physical Hazards. Typical slip, trip, and fall safety hazards are present and of special

concern near the drainage channels. Side-slope stability should be considered when

positioning the drilling operations near the edge of the drainage channels. The

proximity of Bee Canyon Wash and Agua Chinon Wash to active aircraft is a potential

hazard due to ground level and Iow altitude operations. Hearing protection will be

available to site personnel if Iow altitude aircraft are anticipated. _

Chemical Hazards. The hazards associated with petroleum products, solvents, and

paint products are discussed in Section 3.0 of the HSP.

Level of Protection

A B C X D

Site work will proceed in Level C unless upgrade or downgrade is indicated by mon-

itoring or by direction of the SSC.

_i';::

Monitoring Equipment and Procedures. Monitoring at this site will require the use of an

explosimeter and OVA. Follow the procedures documented in Section 4.0. of this

document.
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6.2 Category 2- Landfarming Sites

The landfarming sites have been used for remediating petroleum-contaminated soil. The

remediation process consisted of spreading or piling soils onto unpaved ground and

allowing exposure to open air. The landfarming sites measure 2 and 3 acres.

WASTE CHARACTERISTICS

Waste Type(s)

Liquid Solid X Sludge Gas

Characteristic(s)

Corrosive Ignitable X Radioactive

Volatile X Toxic X Reactive Unknown

Other (Name)

SUSPECTED SITE CONTAMINANTS

o Petroleum wastes
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HAZARD EVALUATION

Overall Hazard Level. The overall hazard level is assumed to be Iow. Contamination is

anticipated to be present above and below ground surface. Potentially volatile materials

may be released during drilling operations.

Physical Hazards. Typical slip, trip, and fall safety hazards are present.

Chemical Hazards. The hazards associated with petroleum products are discussed in

Section 3.0 of this document.

LevelofProtection

A B C X D

Site work will proceed at Level C unless upgrade or downgrade is indicated by

monitoring or by direction of the SSC.

Monitoring Equipment and Procedures. Monitoring at this site will require the use of the

explosimeter and OVA. Follow the procedures documented in Section 4.0 of this

document.
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6.3 Category 3 - PCB Spill Area/Transformer Storage Area

The sites involving PCBs include a 2-acre temporary storage area for transformers and

a reported PCB leak site adjacent to an office building, Soil staining was observed at

the storage area.

WASTE CHARACTERISTICS

Waste Type(s)

Liquid Solid X Sludge Gas

Characteristic(s)

Corrosive X Ignitable Radioactive

Volatile X Toxic X Reactive Unknown

Other (Name)

SUSPECTED SITE CONTAMINANTS

o Transformer oil

o PCBs

_:! HAZARD EVALUATION

Overall Hazard Level, The overall hazard level is Iow. All contamination is anticipated to

be at or below ground surface.
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Physical Hazards. Typical slip, trip, and fall safety hazards are present, especially where

materials are piled together. Overhead utility lines may be a potential hazard for drillers.

Chemical Hazards. The hazards associated with transformer oils and PCBs are

discussed in Section 3.0 of this document.

Level of Protection

A B C X D

Site work will proceed in Level C unless upgrade or downgrade is indicated by

monitoring or by direction of the SSC. Viton or nitrile outer gloves, to be replaced every

four hours, shall be worn when sampling in areas where PCB contamination is '_

anticipated.

Monitoring Equipment and Procedures. Monitoring at this site will require the use of an

explosimeter and OVA. Follow the procedures documented in Section 4.0 of this

document.
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6.4 Category 4 - Abandoned Well

An abandoned oil well is located in an unpaved area near Platform 809. The well was

drilled in 1950 to a depth of approximately 3,285 feet. The location of the well, as

identified during the VSI, consists of an unpaved area with two square concrete surfaces

with metal covers.

._ WASTE CHARACTERISTICS

Waste Type(s)

Liquid Solid X Sludge Gas

· Characteristic(s)

Corrosive Ignitable X Radioactive

: Volatile X Toxic X Reactive Unknown X

Other (Name)!

SUSPECTEDSITECONTAMINANTS

o Oil

ii HAZARD EVALUATION

:_ Overall Hazard Level. The overall hazard level is Iow. A potential physical hazard is

present from activities involving and storage of ordnance near the site.

_._

_ _00_0F2.LAO_rZ_MA B-85



HSP'CTO99 CLE-C01-01F099-S4-O001

Physical Hazards. Typical slip, trip, and fall safety hazards are present even on

relatively flat terrain. There is a possible hazard from ordnance located near the site.

The ground surface should be cleared by responsible facility personnel prior to entry by

the site team.

Chemical Hazards. The hazards associated with petroleum products are described in

Section 3.0 of this document.

Level of Protection

A B C X D

Site work will proceed in Level C unless upgrade or downgrade is indicated by mon-

itoring or by direction of the SSC.

Monitoring Equipment and Procedures. Monitoring at this site will require the use of an

explosimeter and OVA. A Mini-RAM dust monitor is recommended to monitor dust

levels during sampling activity. Follow the procedures documented in Section 4.0 of

this document.

?

!:_3.c
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6.5 Category 5 - Above-Ground Fuel Storage Areas

These sites involve locations where fuel has been stored above ground. This category

includes the following types of sites:

o Fuel bladder

o Above ground storage tank

o Drop-tank storage area

The storage site characteristics range from earthen bermed areas to asphalt and

concrete-paved areas.

WASTE CHARACTERISTICS

Waste Type(s)

Liquid Solid X Sludge Gas

Characteristic(s)

Corrosive Ignitable X Radioactive

Volatile X Toxic X Reactive Unknown

Other (Name)
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SUSPECTED SITE CONTAMINANTS

o Aviation fuel (JP-5)

o Diesel fuel

o Lubricating fluid

HAZARD EVALUATION

Overall Hazard Level. The overall hazard level is anticipated to be Iow. Potentially

volatile materials may be released during drilling operations. A potential hazard would

be ground level and Iow altitude aircraft operations in the vicinity of the site.

Physical Hazards. Typical slip, trip, and fall safety hazards are present even on

relatively flat terrain. There are possible hazards from ground level and Iow altitude

aircraft operations. Hearing protection will be available to site personnel if Iow altitude

aircraft are anticipated.

Chemical Hazards. JP-5 fuel is similar to kerosene in composition. This fuel has lower

volatility than JP-4 in order to reduce fire hazard in shipboard operations. Hazards

associated with petroleum products are described in Section 3.0 of this document.

Level of Protection
;r'

A B C X D
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Site activities will proceed in Level C unless upgrade or downgrade is indicated by mon-

itoring or by direction of the SSC.

Monitoring Equipment and Procedures, Monitoring at this site will require the use of an

explosimeter and OVA. Follow the procedures documented in Section 4.0 of this

document.

i'

_00200F2.LAO_9'_MA B-89



HSP'CTO99 CLE-C01-01F099-S4-0001

blank page

100200F2.LAO_92_MA 8-90 :"

L



HSP'CT099 CLE-C01-01 F099-S4-0001

6.6 Category 6 - Underground Storage Tanks and Oil/Water Separators

The underground storage tanks are constructed of metal, concrete, or fiberglass and

range in size from 100 to 50,000 gallons. The oil/water separators are typically of

concrete construction and have a capacity on the order of 100 gallons

WASTE CHARACTERISTICS

Waste Type(s)

Liquid Solid X Sludge X Gas

Characteristic(s)

Corrosive Ignitable X Radioactive

Volatile X Toxic X Reactive Unknown

Other (Name)

{

SUSPECTED SITE CONTAMINANTS
! ·
;, .

[ o Aviation fuel (JP-5)

o Diesel fuel

0 Waste oil

i! 0 Antifreeze
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HAZARD EVALUATION

Overall Hazard Level. The overall hazard level is assumed to be Iow. Potentially volatile

materials may be released during drilling operations and sample collection. A potential

physical hazard would be ground level and Iow altitude aircraft operations near the

sites.

Physical Hazards. Typical slip, trip, and fall safety hazards are present even on _.

relatively fiat terrain. Sites may be adjacent to runways and taxiways where active

aircraft operations take place. There are possible hazards from ground level and Iow

altitude operations. Hearing protection will be available to site personnel if Iow altitude

aircraft are anticipated. --

Chemical Hazards. The hazards are associated with petroleum products and antifreeze

are discussed in Section 3.0 of this document.

LevelofProtection

A B C X D

Site work will proceed in Level C unless upgrade or downgrade is indicated by

monitoring or by direction of the SSC.

Monitoring Equipment and Procedures. Monitoring at this site will require the use of an

explosimeter and OVA. Follow the procedures documented in Section 4.0 of this

document.
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6.7 Category 7 - Hazardous Waste Storage Areas/Drum Storage Areas

The typical storage areas are 12 by 12 feet bermed, concrete pads. Some of these

storage areas have a roof and/or sump. Other storage areas are asphalt paved or are

unpaved with storage atop bare soil, marzdon matting, or a plastic or canvas liner.

WASTE CHARACTERISTICS

Waste Type(s)

Uquid Solid X Sludge Gas

Characteristic(s)

Corrosive X Ignitable X Radioactive

Volatile X Toxic X Reactive Unknown X

Other (Name)

SUSPECTED SITE CONTAMINANTS

o Petroleum fuels

o Waste oil and grease

o Solvents

o Paint waste

o Kerosene
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HAZARD EVALUATION

Overall Hazard Level. The overall hazard level is anticipated to be Iow. Potentially

volatile materials may be released during drilling operations and sample collection.

Physical Hazards. Materials and handling equipment are potential hazards if they are

involved in an accident with the site team. Typical slip, trip, and fall safety hazards are

present, especially where materials are stored together. Overhead utility lines and _;_
?..

existing materials may be a potential hazard for drillers. The proximity of some sites to

active aircraft is a potential hazard due to ground level and Iow altitude operations.

Hearing protection will be available to site personnel if Iow altitude aircraft are

anticipated.

Chemical Hazards. The hazards associated with petroleum products, solvents, and

paint products are discussed in Section 3.0 of this document.

Level of Protection

A B C X D

Site work will proceed in Level C unless upgrade or downgrade is indicated by

monitoring or by direction of the SSC.

¥- ..

Monitoring Equipment and Procedures. Monitoring at this site will require the use of an

explosimeter and OVA. Follow the procedures documented in Section 4.0 of this

document.
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6.8 Category 8 - Washracks/Wash Water Runoff Areas

These sites typically consist of a concrete washpad with a drain leading to a sump or

oil/water separator, or a drainageway leading off the washpad. The washpads range in

size from approximately 100 to 3,200 square feet.

WASTE CHARACTERISTICS

Waste Type(s)

Liquid Solid X Sludge Gas

Characteristic(s)

Corrosive Ignitable X Radioactive

Volatile X Toxic X Reactive Unknown X

Other (Name)

SUSPECTED SITE CONTAMINANTS

o Aviation fuel (JP-5)

o Waste oil

o Hydraulic fluid

o Antifreeze
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HAZARD EVALUATION

Overall Hazard Level, The overall hazard level is anticipated to be Iow. Potentially

volatile materials may be released during drilling operations. A potential hazard would

be ground level and Iow altitude aircraft operation in the vicinity of the site.

Physical Hazards. Typical slip, trip, and fall safety hazards are present even on

relatively flat terrain. There are possible hazards for ground level and Iow altitude

aircraft operations. Hearing protection will be available to site personnel if Iow altitude

aircraft are anticipated. Overhead utility lines may be a potential hazard to drillers.

Chemical Hazards, The hazards are associated with petroleum fuels and products and

antifreeze are discussed in Section 3.0 of this document.

Level of Protection

A B C X D

Site work will proceed in Level C unless upgrade or downgrade is indicated by

monitoring or by direction of the SSC.

Monitoring Equipment and Procedures. Monitoring at this site will require the use of an

explosimeter and OVA. Follow the procedures documented in Section 4.0 of this
!?.i

document. _*
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6.9 Category 9 - TCE Degreaser

A TCE Degreaser Tank is located inside Building 359 in the southwestern corner. The

tank occupies approximately 120 square feet. Currently inactive, the degreaser has a

cat-walk type platform around two sides of the unit. Leakage is evident on the sides of

the tank. No entry into degreaser. Confined space entry requires an additional health

and safety plan and a permit.

WASTE CHARACTERISTICS

Waste Type(s)

Liquid Solid X Sludge Gas

Characteristic(s)

Corrosive X Ignitable X Radioactive

Volatile X Toxic X Reactive Unknown

Other (Name)

SUSPECTED SITE CONTAMINANTS

o TCE

o Waste oil and grease
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HAZARD EVALUATION

Overall Hazard Level. The overall hazard level is anticipated to be Iow. Potentially

volatile materials may be released during drilling and sampling operations.

Physical Hazards. Typical slip, trip, and fall safety hazards are present even on

relatively fiat terrain. Overhead utility lines may be a potential hazard for drillers.

Chemical Hazards. Hazards associated with solvents and petroleum products are

discussed in Section 3.0 of this document.

Level of Protection ,-

A B C X D

Site work will proceed in Level C unless upgrade or downgrade is indicated by ii

monitoring or by direction of the SSC.

Monitoring Equipment and Procedures. Monitoring at this site will require the use of an ._

explosimeter and OVA. Follow the procedures documented in Section 4.0 of this

document.
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6.10 Category 10 - Former Sewage Treatment Plant

The former sewage treatment facility was located west of Building 307, on the west side

of South Marine Way. The treatment facility was demolished in the late 1970s. The site

is currently occupied by a 2- to 3-acre grass lawn picnic area. No evidence of the

treatment facility was observed during the VSI. The location of the former treatment

facility overlies abandoned sewer lines associated with the past tie-in to the current

sanitary sewer lines.

WASTE CHARACTERISTICS

Waste Type(s)

Uquid Solid X Sludge Gas

Characteristic(s)

Corrosive' X Ignitable X Radioactive
-:i

Volatile X Toxic X Reactive Unknown X

Other (Name)

:[ ·

SUSPECTED SITE CONTAMINANTS

o Petroleum fuels

o Waste oil and grease

o Solvents

o Paint waste
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o Kerosene

o Metal plating waste ....

HAZARD EVALUATION

Overall Hazard Level. The overall hazard level is anticipated to be 'low. Potentially

volatile mate.rialsmay be released during drilling and sampling operations.

.' .. '.
,%:=,

!i?

Physical Hazards. Typical slip, trip, and fall safety hazards are present even on

relatively flat terrain. Overhead utility lines may be a potential hazard for drillers,

Chemical Hazards. Hazards associated with petroleum products, solvents, paint _

products, and metals are discussed in Section 3.0 of this document.

Level of Protection

A B C X D

Site work will proceed in Level C unless upgrade or downgrade is indicated by

monitoring or by direction of the SSC.

Monitoring Equipment and Procedures. Monitoring at this site will require the use of an

explosimeter and OVA. Follow the procedures documented in Section 4.0 of this

document.
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6.11 Category 11 - Former Incinerator Site

The former incinerator site was used to burn trash and municipal-type waste generated

by the Station. There was no evidence of the former facility observed in the VSI. The

site is currently occupied by an asphalt-paved parking lot. The Original Landfill (RI/FS

Site 3) is located to the northwest of the former incinerator site,

WASTE CHARACTERISTICS

Waste Type(s)

Liquid Solid X Sludge Gas

Characteristic(s)

Corrosive X Ignitable X Radioactive

Volatile X Toxic X Reactive Unknown X

Other (Name)

:-' SUSPECTED SITE CONTAMINANTS

o Petroleum fuels

o Waste oil and grease

[.,_ o Solvents
?I
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o Paint waste

o Kerosene

o Combustion residue

o Dioxins

HAZARD EVALUATION

Overall Hazard Level. The overall hazard level is anticipated to be Iow. Potentially

volatile materials may be released during drilling and sampling operations..

Physical Hazards. Typical slip, trip, and fall safety hazards are present even on

relatively fiat terrain. Overhead utility lines may be a potential hazard for drillers.

Chemical Hazards. Hazards associated with petroleum products, solvents, paint

products, combustion residue, dioxins, and metals are discussed in Section 3.0 of this

document.

Level of Protection

A B C X D

Site work will proceed in Level C unless upgrade or downgrade is indicated by

monitoring or by direction of the SSC. _.:._
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Monitoring Equipment and Procedures. Monitoring at this site will require the use of an

explosimeter and OVA. Follow the procedures documented in Section 4.0 of this

document.
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6.12 Category 12 - Equipment/Vehicle Storage Yards

These sites are approximately 3-acre unpaved soil storage lots. There is little or no

vegetation within the lots. The sites have numerous soil stains and several more

significant stained areas.

WASTE CHARACTERISTICS

Waste Type(s)

Liquid Solid X Sludge Gas

Characteristic(s)

Corrosive Ignitable X Radioactive

Volatile X Toxic X Reactive Unknown X

Other (Name).

SUSPECTED SITE CONTAMINANTS

o Petroleum fiuids

HAZARD EVALUATION

[:_ Overall Hazard Level. The overall hazard level is Iow. Potentially volatile materials may

! be released during drilling operations.L:
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Physical Hazards. Scrap metals and salvage materials are potential hazards if they are

involved in an accident. Typical slip, trip, and fall safety hazards are present, especially

where materials are piled together. Overhead utility lines and narrow aisles in the yard

may be a potential hazard for drillers.

Chemical Hazards. Hazards associated with petroleum products are discussed in

Section 3.0 of this document.

Level of Protection

A B C X D

Site work will proceed in Level C unless upgrade or downgrade is indicated by

monitoring or by direction of the SSC.

Monitoring Equipment and Procedures. Monitoring at this site will require the use of an

explosimeter and OVA. Follow the procedures documented in Section 4.0 of this

' document.
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6.13 Category 13 - Metal Plating Sewer Lines

Abandoned metal plating sewer lines are located underground between Buildings 295,

296, 297, and the former sewage treatment plant. The lines are approximately

3,000 feet in length. The physical condition of these lines is unknown. No entry into

sewer lines. Confined space entry requires an additional health and safety plan and a

permit.

WASTE CHARACTERISTICS

Waste Type(s)

i Liquid Solid X Sludge Gas

Characteristic(s)

Corrosive X Ignitable X Radioactive

Volatile X Toxic X Reactive Unknown

Other (Name)

J

SUSPECTED SITE CONTAMINANTS

0 Metal Plating Wastes

0 Solvents
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HAZARD EVALUATION

Overall Hazard Level. The overall hazard level is anticipated to be Iow. Potentially

volatile materials may be released during drilling and sampling operations.

Physical Hazards. Typical slip, trip, and fall safety hazards are present even on

relatively fiat terrain. Overhead utility lines may be a potential hazard for drillers.

..?

Chemical Hazards. Hazards associated with solvents and metals are discussed in

Section 3.0 of this document.

Level of Protection ·,_

A B C X D

Site work will proceed in Level C unless upgrade or downgrade is indicated by

monitoring or by direction of the SSC.

Monitoring Equipment and Procedures. Monitoring at this site will require the use of an

explosimeter and OVA. Follow the procedures documented in Section 4.0 of this

document.

'_?':
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7.0 PLAN APPROVAL

This HSP has been written for the use of CH2M HILL, its employees, and CLEAN

associate firm personnel working on this Contract Task Order. CH2M HILL claims no

responsibility for use of this HSP by others. The HSP is written for the specific site

conditions, purposes, dates, and personnel specified and must be amended if these

conditions change (see amendments attached).

PREPAREDBY: Date:
Daryl Hernandez/CH2M HILL

APPROVED BY: Date:
Allen Macenski/CH2M HILL

APPROVED BY: Date:
Carl Wilson/JEG

Distribution of approved plan:

o Project Manager (responsible for distribution to team members and client)

o CH2M HILL Health and Safety Manager

[ o JEG Health and Safety Program Manager
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= Attachment 1

MATERIAL SAFETY DATA SHEETS

L.d
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_._ chemists helmng chemists in research & industry _',,_,o,,,-14141:173.3850

TWX:(9101262.3052Alanchem Mt

aldrich chemical co.

ATTN: $ACETY OIA_CT_R 0ATE: 11/06/87
C_Z u _ILL INC CUST = 92_T6 Pc0. ; W6530
a0 60x _00
REST0_ va 2Zd_
KI_K T_O_SPON

M A T E R I A L S A F E T Y D A T A S H E E T PAGE
emeem e eee ee e em e e e eec ee ,m_ 4ammla_ml e ee,mleeee 411,eee eee lid

ee eeee e e_eem eeeee ieee..... IDENTIFICATION ..........

Pq,_')IJCT _: 15,.*.70-3 NANE: METHYL ALCOHOI. t 99.9_t SPECTROPHOTO"'IETRZC
GRADE

- - TOXICITY HAZAT, US ..........

KT_CS _. PC!½00000
_ ._T _ _ r;,g,L

ZR_,ITA T I ON DATA
S<'_-RST 500 4G/Z4H _D0 28ZPAR --t. _33tT2
EY:--RBT 40 _.G _0_ UC0S== 3/Z_/?O

TOXICITY DATA
Oa,L-HI_..._J LOLO:½Z6 "qG/KG NPIRI= [tT_,tT4
O:_L-H_AN LOL3:L_,3 'AG/KG 3½ZIAG-e36Ze69
U'_q-HA:_ LDLO:86P. _AG/KG 650CAI ZeT39TO
_,OL-:_AT LDSO:S6Zd HO/KG GTPZAS 19(l[),ZT,T5
.i'lL-RAT LCS0:6400"J aa_./4,'l qPlRla [,T_,,T_,
Iaa-RAT LOSO:T$2'-7 HG/KG 'EVHPAZ 61,321,a5
%V',I-a, AT L050:2131 _._/KG _VHPAZ 61t3Zl,65
ORL-uUS LDSO:7)00 M$/K,_ TXCYAC 2St_Tlt8_
XP;,-_.US LD50:I076_ "IG/KG EvHPAZ 619321985
$CLI-_US LDSO:GE00 _4G/KG TXAPA9 169165971
Xv_-.HUS LOS_J:4710 M3/_G EVHPAZ 6Xe3ZIeSS
SKN-RBT LD$O:15ROO _G/KG NPXRX= [97_9T_
IPR-RP.T LOSO:IgZb _:;/KG EVHPAZ 6[9321985
IV'_--RBT LD:50:SYO7 IqG/KG EVHPAZ 6X93_X985

L0_.q:355_ qG/KG EVHP_Z oL,3ZI,SS
_P_,-GPG L_50 '1._._5 MO/KG EVHPAZ 619321,6_Da --H A "?

_.=.vI--;:_, STAN.')_._:_, _.'1 RE;ULATIDNS
AC;%H TLV-T,_ ?00 I_P.,4; STEL ZSO oo_ (SKIN) 8SZt4A9 _,3TZ,86
MS,IA STA'4._A;0-A[.R:TWA gO0 PPq (26':) NO/q3) (SKIN) OTLVSO 3,155,T/
O_A STA_jA_L)-AIR:TWA 200 PPN FEREAC 3qe235_OeT,_
:AI_SH _P.L TO _g_THYL ALCOHOL-AZR:TklA ZOO PPMICL ROO PPH/XSN HH,,:_=_

t4 (1S) · ZI,_,..,5
cma GE._J_TCjx P,_:1_RAH [_809 NEGATIVE: SHE-CLONAL ASSAY; CELL TR_._$;ORM,-

SAT/ShE
-'._A :.,_.:;c. T3x ;_gGAAM ],9869 NEGATIVE: ;4 CRA$SA-ANEUPL0[OY; IN VITRO SC_-

NONNUUA:4
ca& TSCA C'a-''a_AL INVENTORY, 1986
CaA TeCa S_.CTI0;4 .q(E) STATUS REPORT SEH,.q-0376-OlO_
_=A TSC._ T_.ST SU_ISSIO_ (TSCAT.S) DATA SAS_e OECF.'4=.,ER 196b
·;T]$_4 '-N'-LYTICAL _T,-10OS: SE'--' ._ETHANOL, ZOO0
uCC. Te CoIT_RI -' F'_R PROPOSED OSHA qEDICAL REC0eOS RULE FE;=&C _,T,30_.ZO

G7

0'_L v $_LECT_0 :_EG:STRY OF TOXIC EFFECTS OF Ci-iEMICAL SU_$TAt_:_S (aTECS
O_Ta IS aR_.$_qT_D HERe. SEE ACTUAL ENTRY IN RTECS FO.( C3qPLEIF_ IrJFOR_;

'em_lMll .:." se_lll_, · _' ?-- * del I_..qmm.l, _ ,--,,*d el_ tme_ * . ,"
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,_ chemis:s helping chemises in research & ,nduscry TItlt!DI'IoI_!:(414)2_J-_[,_
aldrich chemical co. '-:..:,.,.,..
P.O._ 355.Milwaukee.WL._,.-?t.sm,SJGGi(ASA

- _ T_E a _ A L S A G E T Y O A I-_ S H E E r PAGE:
GRADE SPEC R

- - --..... "--- HEALT_ HAZARD DATA' - ..............- -

ACUT_ EFCECT_.
_Av _ ;ATAL IF $WALL0WE0.
wL_wCUL IF INHALED OR ASSORSEO THa0UGH SKIN.
SY_PTOMS 0; EXPOSURE MAY INCLUOE SURNING SENSATION, COUGHING9
WHF_Z['JG, LARYNGITISt SHORTNESS OF BREATHe HEADACHEt NAUSEA AND
VO_ITI'aG.

_vPosuqE CA_ CAUSE:
DA_AG_ T_-TH_ EYES
OAH,G[ T5 TwE LIVER
OA_AGF T_ THE HEART
OAW&_E TO TH_ KIDNEYS
$AST_O!NTESIINAL DISTURBANCES
_AV CAUSE CONVULSIONS.

FIRST ,IO

' I_ CAS_ OF CONTACT_ IMMEDIATELY FLUSH =YES OR SKIN WITH COPIOUS
Au_Ut_TS OF WATER FO_ AT LEAST 15 MINUTES wHILE REMOVING CONTAMINATED
CL_HI_;.,. AND SHOES.
ASSURE AOEUUATE FLUSHING 0 c THE EYES bY SEPARATING THE EYELIDS
_TT- FINGERS.
I c INH&LE_, RE_OV_TO F_=S_ AIR. IF NOT _REATHING GIVE ARTIFICIAL
RESPIRATION. I_ 5_rATHI'_& 1S DIFFICULT, GIVE OXYGEN.
CALL A PHYSICIAN.
_T_CARD CONT,wI,;ATE_ CLOTHING AND SHOES.

AO_ZT[3rAAL I_;OR_ATIGN
_ETHYL ALC_NOL _,Y ?_E FATAL'gK CAUSE EL[NONESS IF SWALLOWED. CANNOT
R_ _AOE NON-POISON_US.

..................... PHYSICAL _ATA ............

_ELTING POINT: -_8 C
_OILING POINT: 5_o0 C
SPECIFIC GRAVITY: 0.79[
VAPOR DENSITY: l.l
VAPOR eRbSSUaE: qT.EE q_ a Z0 C

............ FZR_ AN_ EXPLOSION -AZARD DATA ...........

AUTO IGNIT_0N TEMP.: 725
L3wER _XPLOSI3N LEVEL: e.0%
UP_ER EXaL:SI_ LEVEL: 36.0_

;LA_- POI'AT: 52
EXTIN&iJI SHING _f_lA

CAC_ON OIUYZD(, D_Y CHEMICAL POwDEa , ALC3H_L OR POLYMER FOAM.
S°ECTAL ;I=_ ;I_TIqG PROCEDURES

wFa_ SEL;-_0%TAINE3 6R_aTHIN_ APPARATUS AND PROTECTIVE CLOTHIr43 TJ
oN,VeNT C3%TACT wlT_ S_I'I :_D EYES.

UNUSUAL PI;_ AL[) _XPL_S[ON _AZARDS
ExTREmELY ;L,_ASLE.
VAP0 a ray TRAVEL CONSIDERAEL_ 9ISTAqCE T_ SDUOCE OF IGNITION A_D

............... - ---- - REACTIVITY _ATA .............. ----- - --

INCO_=,TT:_ILITI_$
A_TOS
ACID CHLUA!u_
Acrn A'.lHYr).lO_$
qXI0lZI_ 'GE%T_
aFgUCI'_5 A_TS
· L(ALI _TaL_

.."_'.,':,._,'L:I,.----'
ti_l, I.'J_. ' Ill .id. il '_ "_l_ '. e.I.. * '_r._ .ff'l .._4_" - -_e ·,'2. 'ii. iq. . _ i&e ._,_,.I- ...
e&I _2a_I,' _ _e· ! '- · °. _&, ?_-,.'' _ae .,.'_1. ¥"'..
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_e chemist;s helping chemises in research & ,ndusr. ry TIIleDfiOne;|4141273._':U_L_.q

TWX:(910l262-3052Alartcnem MI

aldrich chemical co. '-""""',-,,,.,.-,-P.o.Boz,_r_.MltweM4m,WL__-,,eq_wS3_01U_

M A T G R I A L S A F E T Y 0 A T A S H E E T PAGE
m e e em em emmmem a em e em eec--eec

CATALOG = 15_gO-3 NAME: METHYL ALCOHOL9 qg.9_e SPECTROaHOTOMET_
GRADE

HAZARDOUS COMBUSTZ_N OR DECOMP0SITZON PRODUCTS
TOYZ:. FUMES _ff:

CARSON _ONOXIOEe CARBON DIOXIDE

............... SPILL OR LEAK PROCEDURES ...........

STEPS TO BE TAKEN IF MATERIAL ZS RELEASED OR SPILLED
EVACUATE AREA.
SHUT O;F ALL ;SOURCES OF .IGNITION.
WEAR SELK_CONTAINED BREATHXNG APPARATUS9 RUBBER BOOTS AND HEAVY
eU3PE; GLOVES.
COVE_ NITH ORY-LI"Et SAND, OR SODA ASH. PLACE IN COVERED CONTAINERS
USIq$ NON-SPAkKZNG TOOLS A_O TRANSPORT OUTDOORS.
VENTILATE AREA AND WASH SP]LL SITE AFTER MATERIAL PICKUP ZS COMPLETE.

WASTE OrSPOSAL _ETHOD
BIJ_N IN A CHEMICAL INCINERATOR EOUIaPED WITH At4 AFTERBURNER AND
SCRUBBER BUT. EXERT EXTRA CARE IN IGNITING AS THIS NATERIAL IS HIGHLY
FLA_ABLEo

O_SERVE ALL FEDERAL, STATE : LOCAL LAWS,

--- PRECAUTIONS TO BE TAKEN IN HANOLING ANO STORAGE ....

N_AR APPROPRIATE NIDSH/qSHA-APPROVEO R_SPZRATORe CHEMiCAL-RESISTANT
GLOVES, SAFETY G0$GLES, OTHER PROTECTIVE CLOTHING.
ME
sA_HANICAL EXHAUST RE_UIRE_,ETY SHOWER AND EYE 6ATH.
DO NOT BREATHE VAPOR.
AVOZD CONTACT WITH EYESt SKIN AND CLOTHING.
AVOID PROLONGED OR REPEATED ExPoSURE.
DO NOT USE ZF SKZN IS CUT OR SCRATCHED. dASH THOROUGHLY AFTER
HANDLING.
POTSON.
KEEP TIGHTLY CLOSED.
KF;P AWAY _ROM MEAT, SPARKSt AND OPEN FLAME.
HY;ROSC0oZCe
STORE TN A C0_L D_Y PLACE.

.......... ADDITIONAL PRECAUTIONS ANO COMMENTS .......

NUT APPLICABLE

THE ABOVE INK_R_AT[0N ZS _ELZEVE_ TO B_ CORRECT _UT D_ES NOT PURPORT
TO be ALL IIqCLUSIVE AND SHALL eE USE0 ONLY AS A GUZOE. ALDRICH SHALL
NOT BE HELO L]ASLE FOR ANY DAMAGE RESULTING FROM HANDLING OR FROM
CONTACT WITH TH_ AROVE oR3DUCTo SE_ REVERSE SIDE OF INVOICE _R PACKIN(
SL_P FOR ADDITIONAL TERMS AND CONOZT]O_3 OF SALE.

e,emi,, ammm, m _ i_mm ' --£ .
m .,mm_,em, P..amm_._4 a_leer C'.m._b4 m_'-' ,,4_e" mlCmmmmwI._;. %_ mmm_lCmmmmm_'4ammq_.. "_m

k _.dm_m_lmm&_.,m_ II _ 7y II-,m_l, et-f,._ m_m_pl. II S_..,memm&m I'_m,Omllm,meme4m,__mmmmqml _l_41_mlmmmmm,-

mm,,ra_ I._l_mlm I 4_l_e. earn.e_m,m,,_c. - HI · _m_ mmm.m._mmem., fm.mm.m'a_' {J,_ e_mm4uN, f_t,a.e_qt{;
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chemists helping chemises in research & industry Teep,_,: (4_4)273-_
aldrich chemicalco. '-.-(- -'"--
P.O.Boz355.MIIweukee.WlamonsM53201U_4

ATTN: SAFETY DIRECTOR DATE: 0_/Z2/88
CHZM HILL INC CUST · 92_76 P,,,O. $ W9026
PQ BOX 4400
RESTON VA ZZ090
DEAN CHARPENTIER

M A T E R Z A L S A F E T Y O A T A S H E E T PAGE:
_mmP _ .mm,_ mm _mB mrna m 4mm. m ,mm mm.mm,,lm4m emro _m.m mmmD em_!m,mmm,aD m

.............. IDENTIFICATION .................

PRODUCT s 258L4-8 NAME: HFfDROCHLOR[C ACID9 37:_e A.C.S. REAGENT
CAS · 76_T-01-0

............... TOXIC [TY HAZARDS ................

RTECS _ MW_025000
HYDROCHLORIC AC!O

[RRZTAT] ON DATA
EYE-RBT 5 MG/3OS RINSE MLD TXCYAC 23928[t82

TDXZCI TY DATA
]HL-HMN LCLO:1300 PPM/3OH zgZWAE -gZOTt6B
IHL-HMN LCLO:3OO0 PPM/SM TABZA2 3t23[,33
UNR-MAN LDLO:B[ MG/KG BSDCAI 2,73,T0
IHL-RAT LC50:3124 PPM/tH AMRL_ TR-T_-T8,7_
IHL-MUS LC50:1[08 PPM/1H JCTDDH 3e61,T&
IPR-MUS LDSO:[,_q HG/KG CDREAF ZS6,10_3,63
ORL-RBT LD50:gOO MO/KG BIZEAZ [3_,½3T,Z3

REVIEWS9 STANDARDS, ANO REGULATIONS
ACGZH TLV-CL 5 PPM 8ELNA8 _,313t86
OSHA STANDARO-AIR:CL 5 PPM FEREAC 399235_0,7_
EPA GENETOX PROGRAM [q86, NEGATIVE.' CELL TRANSFORM.-SA7/SHE
EPA TSCA CHEMICAL [NVENTORYt [986
EPA TSCA SECTION 8(E) STATUS REPORT 8EHQ-OS78-O[_6
EPA TSCA TEST SUBMISSION (TSCATS) OATA BASE, JUNE 1987
NIOSH ANALYTICAL _ETHOOS: SEE ACIDS, INORGANIC, T903
MEETS CRITERIA FOR PROPOSED OSHA MEDICAL RECORDS RULE FEREAC ZtTe3O_2O,

8Z

ONLY SELECTED REGISTRY OF TOXIC EFFECTS OF CHEMICAL SUBSTANCES (RTECS)
OATA IS PRESENTED HERE. SEE ACTUAL ENTRY IN RTECS FOR COMPLETE INFORMAl

....... L...... HEALTH HAZARD DATA ..........

ACUTE EFFECTS
MAY BE FATAL IF INHALED, SWALLOWED, OR ABSORBED THROUGH SKIN.
CAUSES BURNS.
MATERIAL IS EXTREMELY OESTRUCTIVE TO TISSUE OF THE MUCOUS MEMBRANES
AND UPPER RESPIRATORY TRACT, EYES AND SKIN,
INHALATION HAY BE FATAL AS A RESULT OF. SPASH, INFLAMMATION ANO EDEMA
OF THE LARYNX AND BRONCHI, CHEHTCAL PNEUMONITIS AND PULMONARY EDEMA.
SYMPTOMS OF EXPOSURE MAY INCLUDE BURNING SENSATION, COUGHING,
WHE.=ZZNG9 LARYNGITIS, SHORTNESS OF BREATHe HEAOACHE, NAUSEA AND
VOMIT I NG.

FIRST AIO
IN CASE OF CONTACT, IMMEDIATELY FLUSH EYES OR SK]N WITH COPIOUS
AMOUNTS OF WATER FOR AT LEAST IS MINUTES WHILE REJqOVING CONTAMINATED
CLOTHING ANO SHOES.
ASSU_.E ADEQUAT. = FL,JSH[NG OF THE EYES BY SEPARATING THE EYELIDS
wITel FINGERS.
Ii = INHALED, eE_IqvF TO I=D.ESH AIR. IF NOT dREATHING GIVE ARTIFICIAL
RESPIRATIOP. [c .q.e_._TH[NG IS DIFGICULT, GIVE OXYGEN.
IN CAS_: OF EXP'}SUO-. ', OBTAIN _ED!CAL ATTENT!ON [M_.;_DIATELY.
WASH C.ONTA._[._.'r:O CLr_TH! "_ 6_FORE R_USE.

,_. .._.. _.. ,_,,..,_ --..--.,
_....._._,...,,. ....................... .. _.._.. ........
.11 _ e_mme4_,m, e4- - e

& ,_dll,.m . *)".e _, _. ( ,,.Me e · %_...... .. _ _ . elllMd,.l .';' o '.

· ~ '_ ' ''° *' · 4 '
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chemists helping chemists in research & indusCr_ Telephone:(414)2?'_._'u3q__
aldrich chemicalco.
P.O. Boll _'____ Milwaukee, WMgonsM 53201

M A T E R Z A L. S A F E T Y 0 A T A S H E E T PAGE:
m _ _ emroemmemmam 4mm _mm4m_em immmemmmemm4mmNim_ imm_ _lqmlll,41_41) immb_mmD 4mmBm_mml

CATALOG t ZS8L_-,8 NAME: HYDROCHLORIC ACTDe 3'7_e AeC.Se REAGENT

DISCARD CONTAMINATED SHOES.

................ PHYSICAl. DATA .........

SPECIFIC GRAVITY= 1.200 _'
VAPOR DENSITY= [,,3
VAPOR PRESSURE= 230,0 MM _1 Zl C

..... FIRE AND EXPLOSION HAZARD DATA ......

FLASH PO!NT: NON.c.
EXTZNGUI $HING MEDIA

NONC OMBUST I BLE ·
USE EXTINGUISHING MEDIA APPROPRXATE TO SURROUNDING FIRE CONDITIONS.,

SPECIAL FIRE FIGHTING PROCEDURES
HEAR SELF-CONTAINED BREATHING APPARATUS AND PROTECTIVE CLOTHING TO
PREVENT CONTACT WITH SKXN AND EYES.
USE WATER SPRAY TO COOL FIRE-EXPOSE0 CONTAINERS.

UNUSUAL FIRE AND EXPLOSION HAZARDS
NOT APPL [CABLE

............... REACTIVITY OATA .............

INCOMPATIBILITIES
BASES
AN][NE$
ALKALI METALS
COPPER, COPPER ALLOYS
ALUM ! NUN
CORROOE$ STEEL
O0 NOT ALLOW WATER TO ENTER CONTAINER BECAUSE OF VIOLENT REACTZONe

HAZAROOU$ COMBUSTION OR OECOMPO$ITZON PROOUCT$
TOXIC FUMES OF:

HYOROGEN CHLORIDE GAS '*

............ SPILL OR LEAK PROCEDURES ........

STEPS TO BE TAK_=N IF _aTERZAL IS RELEASEO OR SPZLLCO
EVACUAT_ AREA,,
klEAR SELF-CONTAINED BREATHING APP&RATUSt RUBBER BOOTS AND HEAVY
RUBaER GLOVES.
COVER WITH DRY-LIME, SAND, OR SODA ASH. PLACE IN COVERED CONTAINERS
USING NON-SPARKING TOOLS AND TRANSPORT OUTDOORSe
VENTILATE AReA ANO WASH SPILL SITE AFT_ MATER[AL PICKUP Z$ COMPLETE..

WASTE DISPOSAL .qETH00
FOR SHALl. OUANTITIC. S: CAUTIOUSLY AO0 TO A LARGE $TIRREO EXCESS Of:
WATERe ADJUST THE eH TO NEUTRAl., SEPARATe ANY INSOLUBLE SOLZOS OR
LIUUIDS ANO P&CKAGE THEN FOR HAZARDOUS-WASTE DISPOSAL. FLUSH THE
AQUEOUS SOLUTION OOWN THE ORATN WITH PLENTY OF WATER. THE HYOROLYSIS
ANO NEUTRALIZATION REACTIONS NAY GENERATE HEAT AMD FUMES WHICH CAN eE
CONTROLLED BY TH_ RATE OF 'AOO[TION.

OBSERVE ALL ;EOERALe STAT c : LOCAL LAWS.

---- PRECAUTIONS TO 8-'. TAKEN IN HANDLING ANO STORAG c ----

CHr-__ICAL SAFETY GOGGLES.
SAF_.TY SHOWER ANO =ye BATHe
I=ACESHIEI. D (.q-!NCH W[NZ.UM).
NIOSH/MSHA-APO_,OV_(_ R_SP][RATOR IN NONV.CNT[LLATEO AREAS ANO/OR FOR
EXPOSU4c ASOVE THE ACGIH TLV.
MECHANICAL ._XH_UST R-'.OU[R._Oe
RUR_R GLOVES.

Imm m,lmm_ mm- mIqm _

e_o, * '& °" -,_ · -° * °- ' · m·. _. °° . .m_ ,_ ,-'es...'- '_ t_ 4m_ '

·&m . 4 ° · . .. °. _,
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chemists helping chemists in research & industry Telept_one:(414)273-3850
aldrich Chemicalco. ...:
P.O.Bo%?t_. Mlheeukee,Wlar¢onaln53201

M A T E R Z A L $ A F E T Y 0 A T A S H E E T PAGE:
_ _ mm _ m ,m, mle_,_e elm ,mmmm_J-!B _lam,im.m_m m ,g_ _ 4m, ,i.m_lm.me,em mil ,m,,alD _I.I_,mD _

CATALOG s Z581½-8 NAHE: HYDROCHLORIC ACZDt 3T:_, A.CeS. REAGENT

DO NOT PIPET BY MOUTH,,
AVOID BR.=ATHING VAPOR.
DO NOT GET IN EYES, ON SKINt ON CLOTHING.
AVOID PROLONGED OR REPEATED EXPOSURE.
WASH THOROUGHLY AFTER HANDLING.
CORROSZVE.
POISON.
KEEP TIGHTLY CLOSED.
STORE IN A COOL DRY PLACE.

..... ADDITIONAL PRECAUTIONS AND COMMENTS ........

NOT APPLICABLE

THE ABOVE INFORMATION IS BELIEVED TO BE CORRECT BUT DOES NOT PURPORT
TO BE ALL INCLUSIVE AND SHALL BE USED ONLY AS A GUIDE. ALDRICH SHALL
NOT BE HELD LIABLE FOR ANY DAMAGE RESULTING FROM HANDLING OR FROM
CONTACT WITH THE ABOVE PRODUCT. SEE REVERSE SIDE OF INVOICE OR PACKING
SLIP FOR ADDITIONAL TERMS AND CONDITIONS OF SALE.

---_ - Ile_le ad,l_' Uemm _ gini_.e... _. '...· I..m.t .'.._. o. · - _. 41e.qe_.e_.cm(._ tee _._m._.l*.mmm& f.. e..I.

· L'..'-' · :::.:..' ".,..".:" ": ....................... ._.: .... ........ ..,.. . . .-...-.- · ..... . ............. : ....... '._ :.':'. .....
· .. ,L ..e . .&e '- ,&e dl*
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SULFURIC ACID
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SULFURIC ACID

1L17 12.111 12.1g 1_
SATUI_IT.D _ _ UOUIO HLAT CAPAC_Y I.JOUlO T1NE_MAL CONOUC'RVTTY lIQUID

Bdmdt hynld
?empe-B_m Pour_e per cul_c Tempfme,ire _ the,me ute T_ _ per holm. Tempermm _,mpQm
(d_ ir) foot (d_ F) _ pou_ (M,grw8 F) _ tom.4= (d_ Ir)

39 11S._ 3S .300 N N
40 1IS.200 4 .3_1 0 0
4 115.000 48 .3Sl 1' 1'

64J 114.700 56 _ P P
eO 114.500 (10 _ E E
414 114_ 68 _ R R
70 114.200 710 _ T T

114._ _ _ I I
113.710 I0 .338 N N

M ll3.MIg 66 _ E E
113..100 _ _ N N

ge 11_211e tm ..lr/ T T
100 11_I 1_
lOS 112.9(]0 106
110 112.79e 110
11S 112.5MI 11S
120 1.12.400 'J20 .340

1IL,el 1_91 ltll

(d_ _ pQunm M wmmr (dsonm F) Nun _ (d_ F) foot (dwme F) pa, pound.F
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M N N N
! 0 0 0
S T T T
¢
I P p p
B E E E
b R R R
E T T T

I I I
N N N
IF E E
N N N
T T T

i

B-122



u
a

D

a
'[J

j,_
I

:
J

-'-L_!=
I'_;

_
"-

,,:I',
JJ!a"""':'

!":':"'''-'
'"

Ii
.-'ol

_i,*.*l:
il!iljl,_l;

J
ii!,

li'.,l;
·

JJ
J_..,.,,.

_'il'-'
i._!'j;

Jil.-'.lJ

 ii iI
-,,,,j

"'"'
J

llu
'""'"'

-_
J.

·

*
il

C
)

?
:

_
';"

c_
·

_I
jj_.=

'=
-_

9
o.._.,;

B
_
1
2
2
(

_<
:_=

<
l:.J

J
I!=

-_;
:;.



]
i.

.!.=
.

_-_,
i!

.E
_

;;
.-'l

:
'

'':
!

L-ti
£'"-

__
_i

-
a,_

e'-
i!

"a.1
x

'
i

-_
·

_--j'_-
:'a

1
_3t

l,

&
.-il

¥
s

,
IL.

_
sJ_

-&
_1

.l_
ff

Il
r,-E

,J_.,_
J.J_J

a
l!''

s.
]

·,'"=
'"

-_,--
,
,
i
iJ'_;_l:..1

J,X

·
{

*.

li
l}l

,-,"_'
':_

.-.'-1
e._

J_
:-

'
"

"
,!:

..,jr
!
:
;

]!
j_

i
{

I
:

I

,
il:il

ii'
·

:,
j!

,a.m

ilJij
'""

iii
J

ali
_,,B-].24



*.,
=

1
-2

_Jq,,
_

'"_1
C

2_
oo

_v
_

8
,-

,'q
'"'

_e
_qr

a
_a

R
g;

jl_
a_

,,_'*w
c

·
lJS

_.<
il

J
J

_
j

_
.

a
l
l

_j
.j...,e.-_=lJx_

'ti
0

i
_._.o

=

----,,_
_

o_
=

L-_.l._t_
.._J.,ou

_i_
_

_1
_

_
,_

·
_.

_'§.a__lSl=--.
--

_._,,;I
.=

J_
.=

.!

B
-
1
2
5



,
d
j

I
I
N

#
I

O
II

II
I

.--
Im

Im
_ldd

?
W

I
%

,,t'
I

fq
M

'J,u.-
I,.,._

Z
_

I

e
,

e
.,..d,.

w
ou

_
_

:c,
w

i
m

.
Itm

li
ii.i

=
t

'""''
')._

...
.

o
,-.

q_
,-.

,lq
dM

I&
lI_

_t
I&

l0
E

li
I

O
I

Z
.-,,m

,E
C

_
Z

to
Q

f'V
I.[,

I

-'
e

,,,,
S

_"
I_

·
ffi!

_
L

_
I

I
"0

tI'IW
Z

eV
_'

.
I
d
I

I
----X

Z
.,dr

..-,,
O

M
.

L
U

Z
k,.

U
d

Z
_------

f_
A

"_

s
.

ua,--
w

:t
.0

Il
alh._U

kIJZ
.._ln...

-.tM
#

I
I_1

·
f
m
w

_
,
e

j
.
,

T
I
I
.
.I

)-
I

"
I
i
i

o
,
_

-
-

z,.-,,,
,.,

"_,
_

I"
II

a
r*

*--Z
-_l

II
J

·
114J

z
.

.I_
i
i
.
-
-
.
I

_
'
I

I
_
-
.
-
.

I
I

u
J
I

_
'
,
E
th
i

_,
w

E
t

LU
,E

[E
t

I-G
l

I
I

_
-

E
d

I
_

m
i
.
i
i
i

I
I

,...
.-.-.-

_
--m

:)-::
_

oe
:=

__
...

_
-.4

at,n.-u
_

N
,',

..
:=

=
I

---=
-,-,-

.
,...,,

.,.o.,:.,
§

-..
o--:

'
-'i

o
0._

(
_'

'_
.,_

.i
I

,,-
·

tL

,,,...0.,.
.

'-
.-

:
-o

.,
,,

=
.

z
.,-(

II!

"=
'

'""'""
-

lc,.,_.
°'

_-E
"'

o°
-'

L
_
I
m

.
.
d
I

P
m
[
.

4f:
....

_
LiJ

:_

:
-_

,
=

o.-,,.,o
_i

-.
_

-'
-.c_

oz
,.,

-=
.

.,-.,o-,-
&

c)-
-,,

_
-

-_
o..

.,.,.,,.
...,::

.,
-,.

.,..
§

.,.,,.,
:

.,,,o-
=

c.,-oc
-

.,¢
_...,,

...._=
.=

-
.;

Idd..,..4t
.q

,-i

I
E

M
I

:
-=

.,~
=

=
,,,=

=
=

--_,.=
C

'."
.-,.,_,,...,._,..,.,.

:.,
.,,

,.,,
..

..
..~

o
,.:

:
_
,

I
I
'

B
-
1
2
6



I
m

_
_oza

i
zm

_

M
M

O
eW

II
'

_M
_

_kO
W

N
M

E
arl

a4
m

i

,
_aO

_W
_I

K
3_

01
4U

_I
_

_
I4N

_
a
i
N
a

_i.
_

m
z

o=
_

E
_:

-p_
ko

m
w

._

_O
a

E
N

W
a

_m
_&

t
I

M
4
1
I

4
_0

_
(
I

'I
IX

O
M

I
(
a
_

0
.E

_a_
0

_l
W

_O
_W

_1
a4

,a
W

_
E

44

I
4

1
M

_
_

IIa
_

m
l

.
_

xw
z

c
i_

04
_u=

eo-
.:L

I
E
a
_
M
_

W
O

a
E
I
a

_d
o

M
w

4
M

_w
4

e
.

_
_0_

m
o

_
aM

=
_

_o
cm

_
o344

cc&
m

_
,_o

I
N

M
I(W

E
_

_l
O

_
_E

_

X
_

m
_

I
.X

W
_

·
_

B
-
1
2
7



O
Z

'
W

_
uzl

_-
om

3_-
--_

ao(

_
Z

O
_

_(I
0

_O
W

al.
_

}*.g
O

W
W

O
0

W
W

_
W

_W
_

_W
W

m
O

_
:_

_44
W

)M

_M
_M

M
_

c
e
N
M
_
e

N
_

_
W

N
a
d

_
d
_

b
t
d
_

l
i
_
M
Z

o
uo_

w
ow

m
,3

w
_

C
_C

u
Z_

W
W

m
W

_
_'k

_W
O

m

)
_
=
-
-

_
&

o
_

z
-

(
.

;
_

-
c

(
=
-

]k(M
_1

_W
i

m
M

M

=
'_

I
I

------0
O

0--=
.I

b
l_

_
_

lI
d

_
ll_

W
_

m
U

I_Z
_

m
W

W
'
'

I
II

·

B
-
1
2
8



_
,,

:
N

u
.m

w
_

zo
_w

_
_

m
x

_
o

E

I
k

W
4_LdN

_W
'N

_:N
_:W

:
_Id_N

G
I

i
_k::4

_m
m

m
_

·
--

-
I

m
Z
_

I
I'

B
-
1
2
9



_o_
_

=
o

_
z

c
_w

_
4

I
Z

_*Z
_

O
_

_m
U

l

:
:

-=
-c_(

w
u

_
_

*:m
W

:O
O

m
_

40_4m
w

O
w

w
:

m
w

U
I_O

U
m

L_
m

_
_E

4_
w

w

m
_4_0

I)
_

dE
4

4_4:4
O

N
e

IL

:
4

_
m
m

a
O
_

N
O
O
L

'Z
x:l_

vL_E
:40m

:_
N

L:i_
'W

44M
I

W
_

4_4m
W

_I
)

W
_Z

)4_'
__

IM
M

I
_m

_(
m

3M
:M

_
_O

S
I

m
.

4m
_X

LO
O

W
X

M
O

L
I_

_N
X

*
_

L
_4O

m
O

I_
d4

IZ
M

LL
N

Z
M

_
4,_=

M
O

_L_
IQ

M
e

_m
_

m
_

_X

lQ
m

E
3m

d
_

_
L_4d_4M

O
U

m
I

I
_e

_40_M
_40m

_w

..
=

i=
:

=
L

dU
04l

d_m
m

_O
m

_
_)m

_
L

O

I
I'

B
-
1
3
0



Z
Q

_.
t

M
"

-
g,lO

U
m

,-

,,,-,,,,,o
C

::
u,,,,

Z
Z

_m
m

_
W

3
ffi

E
n

O
Z

4

am
,

u
J

_1_m
e

e'l
..............

E
L

'],'IL
IJ

C
O

_i.U
0

Z
m

Z
!

_'
L

IrJm
Im

.Im

C
)

_
.m

m
0

.:ill
·

Z
_

3
---'

).'X
_

I,,-fid
I,m

W
,*O

qfiZ
_lgtU

Ih,

--,,lC
_d

C
)

t._..
).--

iL
_

0
&

.m
mL

U
·

g,,,
_f,_

_
lu_

uJim
&

dj
uJ%

J
ILl

m
O

ef_

).-0
),E

m
w

..J
IB

·
-'(l'C

)
f_'

4
I/t

)...-.
L

ii,
Z

C
_:_

_,-,M
M

IM
),,,,_m

Z_
O

k"
Z

Z
::)

M
m

.,
,,4

f,,_
m

0400e.

LtJE
t_

:_e,d
---'E

D
G

_M
J.d

_
S

"C
O

--_
.

.

I
d
d,
,
m
d

L
L
I_
l
lE
_
'
Imm

:
:
_

z
_

,
N

,
.
,
(
m
,
_
-
u

m
m

V
'

m
m
m
_

,
(
I
I
J
I
m

E
ft_)

0
IdlJIi'

,4

m
l
m

m
(
)
m
m

_
m
i
l

ef,_

C
_u

',J
,,dim

4&
O

uJ
-..'al

el
uJ

Im
*_

LIJ_
If

etu-
..

lm
m

)
_C

O
IC_-

0
m

oO
m

_
?_ldd

_
--.,M

I
4_

C
):0

I,,,m
,,,_--.0

M
m

_C
O

_C
m

m
q&

m
t
i
,
,_u
_
l

Z_4m
m

m
_

m
m

.
G

,,,
4_

m
m

m
m

f
::

--...'e_

o
,
(
m

_
L
d
,
(_

IM
U

.
M

_O
U

.

Q
E

.,,q"J
V

I
I.i.I'"'J

(J
,-,

,-.
_

m
ne_

m
m

B
-
1
3
]



· cO00 · ·

e00014 e

AmericanBurdickI Jackson '""".....-
iii ii Il ii

MaterialSafe DataSheet
' _m;_.-'v :_e=noneno .,, 112/_?_J-3600. (A merican $c._enti_c J=roclu_$) MATERIAl cCAF_'

gATASH_'T_L'ntTe: :_,_r.O_eno. 800/alu-gl00 i

[_m_mauc-cmeancneno.&lG/TlG-31.?l ,(Aener_can 8.uraick f. JacXscmJ
I. ideml_lc3_an -- , -_II I II

=mn,c3:.r_me . Hex_ne . mmem_ re.gm IS.I 8 .
_eme:_ tamny A IIP'i_oIi¢ .H7_rocz rt_n 10rmma. C4H?n
S_-_.%_nS_ n-H · xOnll .
00TOr_Oarsn,a_u_grayne Hexant .......
_CT_ aus , Flarnrrqbte L.i,,mJid ......

L PhysicalandChemicalData . ,. .
:aui._ 0a,m ?&0mm ill-7, eC . ?tS-3eC , ev_mmmnmm. (BuAc_l) ca 10

.g . Mg. !nmJ_ pmm ..... _ · .
,lIGOr;);,SSurtat20*C. 12q mm Hq vaoorclensJry(Ir-1).. 3.0 . . smul_Jityklwl_r. ? 20 C.0.014_
%v.oUlt,esoVVOiUme ca 100. . SOeC_cgraY_(_O-1)_ (O20 C 0.65_) .stJOdity , Stable
rd_tC._S =:lymer_-l=an. ' . ,Not · x1_ec.ted to occur...

i=Ouqr,.'e aaaoaor Clear, colorless Ilc_licl with a mi!el hydr?cor_on .o_or.
_mr_,ban_tO.'vO_ ,. He l_t. soirkS., o.oen_lame".' open cantainers, anapo°r ventilation.

· _ Ill · I I II I II I

Im II I I

Ja_dt_ll_tO_C ..... Stronq ?zICIi zing IcjentL ....
-- · I I II I I Ill I __ · -- : III ·

II Il I I I i . I __

_lmrao.s aKamgasmm_raau¢=l lnc=m?etp e..m_icm..c_n _ermr_te c_lrOon m?.ax:oe ,a_ ali'.er To

, . _r411_lrl. . .

--ii o I i . II · · 411 · ' I I

ItL FireandEzglmsfonH323rclDale _ , , :
elSa',--m! '_a_tmesrl(_) 'lime C?aq closed ct'Dj lumqfuno_uffnlxrmre 22S"Cm _ · · m I I I i III, . -- I

.ammu...,._.,.__ %0y_ _ m. _.2 . me Mm__ 7.7 .

Il I · I

I · i I II · I · J

_ I I I · .I I I ·

Imhm,um ffw_m C41'0(Xt dlO/ICfl, dr%,c_lemlcll 04' fo4m_--'V _'V '-_ · __ i · J I I ii

I · I I Il m · · II

sOIoa f_ehgrmng

pl'Qtec_lYI
...... Will O_lO pressure aha'rely n,_Oluurec_ios4G storage Gon_ainn

I I III __ II

IV.Ha2_rgGusComlmaerd - . . , . , , , , , ,,, ,,
H_xarm and isomer1 .% _ I00 TLV SO _lr_ CJ_Sne. I IO-i_-III __ · i I t i

_ I I __ I i · II I

I i I Il I I I ! i ii I

American luJ'dict: & Jact3oft's O'lsct3imer:.'The._auo. _a_c==m_m, _w,_ wm u. mm Qn_ =-.,.,_
;e_L_,tasalme_a3lneeCO.AmoncaA6urmP&Jac2sonflues nortOrtsemJOC_u Tom, comPeur_essoraccuracyIfiL-SQl. It _BmeuMr $flSOO;tS_

u_rusw Setmrmnlrun an _e _eu_cer.whethere_cnu _rKern=ayoocrucnof_mm omfrwad,rc.drq, au{amllffllflid tO _ dlalJ_Swlir_
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I_ ,mom. .-. -:,:-_. _... ..: :'- -.- ...

V. Hulth Hazare.. .... ____.___ .

(_c_-'-j_=_iet'tJ! __olueq_ L}mitl CerlC--?ration [mmeer- ,-'v O ane_ee_t$

OSHA l-hour PEk - 500 ppm
Ceiling - not listed OSHAINIOSH S,0Q0 ppm
Peak - not listKI

AC_IN T_V-T_'A - S0 p1_n
TLV-STE[ - net listed NSC $ OHS nag listed
(1 S-mia{ NIOSH net listed

NIOSH TI.Y-TWA - 100 l_m
TLV" - 310ppm

_C, _ Taeatoaenie D_eta

Ezperimental carcinogen (NTP}
Animal teratogen (RTEC]

P?tma__ Wou_es af._

He.zeno ma), exert Its effects through Inhalation, skin al_oe-ptJott, and ingestion.

Ine_._mr{.l !_e_u_e__ _Weumee f £._eeure{_Te.s and Svmate_

""""' '"-"':' Inhaiatiom -_po_a'e Mn .cause dlzzinera_, _ Of e_mitl esl_
Intozica[ta. ...... '" ' . '-.....

Eye Contact: Uquid aa,Il high vapor concentration can be irHtatL'ql.

Skin Contact: Prolonged or repeated skin ccmtact can came Irritation and
dormatitts tta. ougtt deists[trig of skin.

-Ieag_tiom " C_t ame ga_reintestinai tract dls_mfert.

..... Effme?l ef Ovee_l_H.fe
e ! · II l..

Hmne hi 'a mild eye and mucous membrane irritant, primary skin irritant, centre!
'. n em_Ul ln/"ltlm clege'_s_nt 1md f_l_tozin. Aolte e:qaotmnl tames irritatioa, mlrcolis,

and gamn,_intmrtlnal tract irritation* Ctu'a_ic inhalation r.ausel peripheral neur_athy
No tyltemic toxicity Itu lOe.n reporteCl. /

Med!_JI Caf, elltlen _e_-Irvmted bv E_aesU_

P_clucle fram exposure them individuals _uscaptible to dem_.atitl_,

B-133



E'-e_=e_ FL_ T )rid

InAalaCion: tmmacIlately remove to fresh sir. if' not brea_hing, aOmini:-_.r
rm_tfi-to-mouth r!scue breathing, if there is no pulse 4cIr_tnisTe:
cardiopuimonary _susc_tation (CPRJ. Contac: .=nysician
Immediately,

Eye Contact: Rim4 wiL*l copioul artfonts of water for at least 15 minutes. Get
emergency medical assistance.

Skin Contac':.: Flush thoroughly for at least 15 minu_m. Wash affected skin with
soap and water. Remove contaminated clothing and shoes, Wasa
clothing before re-use, ired discard contaminated shoes. Get
errmrgtncy medical assistance.

In_stion: Call local Poison Control Center for assistance. Contact physician
immediately. Aspiration Hazard- Do not Induce vomiting.

I/I. Safety Measures and Equipmartt ' ........

Ventilation: Adecl_ate ventilation is required to protect personnel from exposure
to chemical vapors exceeding the PE[, and to minimize fire hazards.

choice of ventilation equiprrmn?, either local or g_erli, will
depend on the renditions of usa. quantit7 of material, and other
opm'sting pararrmtm's.

Respiratory: Use a;:_mY_ respirator equipment, Follow NIOSH and equipment
manufacturer_ recommendations to datermiml appropriate equipment

: (air-pm_in_ air-supplied, or self_:ontained breathing ;U_.'a_J.

Eyes: Safety glasses are consldeJ'u_l minimum l_rotectiom Goggles or
fica shield may be necessary depending on quantity of material
Incl conditions of usa.

Skin: l"¥_iyu glov_J and clothing or1 rucommende_ The choice of'
material must be hued on chemical resistance and other user
_Kluirerrmnt3. Germrmll¥, Iluna-N offers acceptable chemical
rmirtanr.& Indlviduaia who ore acutely and specJficaily sensitive
to hezm_ may ruclufre additional protective equipnmnt.
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SODIUM HYDROXIDE

_m
Ill 1.1 Iql Im IW I/ llmmIL__J I IW

I_ _ mmmmmmm_m. tMI ImlmIlmmml _ _ _
I_l _-- _ i ii _ I... i Ilmtmm

A_0mm_wE_moimmmnodwmm.KImmIgmmmw. &Ii _mmNmem(_mlmml_ Ill NIUr,NID_
w_ Fumm_0,,,,m,amFvqim'_l_'NI_o_',mm. i Nmimlm_a
Sim_F_qlmdPOmmmt dUI Ilmmim'lmMmlmllmFIIwml I1.1 _di, MIm_ILZ'-Imlm mmmw_o_omm_lnimmmmlm.
_mm_mmmF_mmmm_Imm_ ,n_ mmllm Il' Ilmmm 'lRmm Nm Immm_lm Gm mmmm

Immlml Nmq_ Nm imflmm 11,11i _ Rm_l mm'mk_,!!lmm
U Ikmm_ RmmNm Immmmmm - - Nlmm

Hmm_mmm &m m_Tmmmm_m_m ru _Nmqtm..,-,-,_-.-,---

_mqmym_4mmqmmv_ _ .... II _Mi NmNm_ I
,m hmmm'm ImnmlmmmqN imm NM I

iqm

ow._ r.o_ mmm.D_ MG 1. mmm_m _l_lNtll_

Y.l IMmlml_m Wmm Cmmm mm_Im_elmqlm e_. i M,mI_L

me_ mqmmm_ _ _ _mm. m
# Immmmlle mm_ _,,,__m'_* ?J II1_ mm / WmmmlmW_mmm_',mI_I[JL _meef_i _ mmnmmRmm,mm__mmm_M ,mm*. l i mmmlmmm_m m

IK i mm _m _mImlem
I_mw_aI mm_ Ilmmm _qm im.

_ mm_ m qm__ em_m. %.4 IWmm_ AlmmmWffMmmimW
mmmS_wAU..(_#i_mm m m CCNi_OUi._ m m m i P_mqqmm_m. m mm

_mmL _m_ mmm mm
00 N0T mm0m.CI_mm_. %J PMImmm Nmmmmm

Y,_ me-*'-. ' -
Nmmmmm

Y._ i i E_mlwm i

y..I _mmmq_eMmm_mmmmmm 11,1 Wmmm_mmlm
_mmmm'm_m kmm

WIIIW Wmmmlmmi _ Nm.w_

_ owmm am_ .amwm_ml mu _

L __ · _ · !IKTBNU, I111 le,I cmm'rm_em_mNmM,,emm
_ Immmm Nmmmm

M_mmmw &l m_ &l m_ _ M_
m_ U Nm liMN IL_m_i
em kmmY_ML,mAmmmm _ N &m'lm T_mmm m mmlmm
_em_ Im__ _ i _ immmm _

I Imm

U Ilmlmm emN_ I_m_ (llO_ Nmpp_
Nil 1&'11 i M Ip_lk i ,MVal_ (llll

· __ · __ lie Immmm.mmNmmm Nm_
&l ommOmmm (I mmmm _N imm t1.11Lmmmmmmm
U _NiO,I U i11ml_m NmM
U mommm- - - wlm U i_ 'm,m NmmINmm_
&4 mTiNwim !1.14timm- _ - mmmmmm

,l&m Nlm M _ Nmmm
NmmM i la._

,mm_mmm_ _ m_.,.m mmmmmmmm

Ikl WmmWmlmmmmmmW &t I/_Tmmmw
_'mm m mm_ N I

ILl ?. _- =_: _mWmmmmmmm_m U -- _ - Mm
lmWIBmlmNwmmm _ m mmmml &Il mi_l
mm_mmmwmm I _mmmmme W WW
l mm. M _. m mine_

mum mm- _ ===*sA9 m m m m m mm m
OpmmiiWiWliil_im
I mm mmmwmmmmm lmmmm
m _ m m mm mmm mm mmmmm _ m
m mmmmmmmmmmmmm _lmmm

164 lmmml Lm vm I _
_ _ i Ltmmm'_ _

mum _ _ _ Ilo'mbm emromm _ .._ _
m,m _ Nmmm

mum IP_ _ mm _ NNm

_ e_rainINto _ _ m into,r_m mm. em _
mmJmNilmlml

&lB _ _ Neroimmm

&Il I_11_ il0_m m

JUNE IlIS

i B-lib
)



SODIUM HYDROXIDE

1,,J17 12.111 1_1.1t 111.,10
IIATURATED UOUIIO _ IJQLRO HEAT CAPACtI'Y kJQU_ TNE]RMAL CONDUCIW11_ t.IQUIO

Brawl glermW

Teml:mmqul Pcxlncl8pM cui=_ TenCemUl _ Ilvu'nvd '_ urdt-ino_ Per Ilar- TeltlNnlUl C4_(Osgn,_ ;) _ (Oegnm F) .m per munO.F _ _ (Oqnm F)

N N N N
O O O O
T T T T

P P P P
E E E E
R R R R
T T T T
I I I I
N N N N
E E E E
N N N N
T T T T

i

1_11 1/.,11 1LII 111.14
_BnlAIBIUTYIN WATER SAl'URAIIE3D VN)MI _ IA'RMATIm VAPOR _ IDEAL GAl IIAT CJdl,_

Pounm pw 100 Tempmlmm l_lmln?ll_ TemNremm PoungMpw gM_ Tempermum WIMIt Ill.nmi unllmunm c_wmr (cteen,*_ R Wlem F) _ (cIWm R mr I_oun_

:Id 44.810 N N N
38 4?.MQ O O O
m _ T T T
4O
4 S8.1i10 P P P
44 Se.MO E E E
441 elJllO R R R
,4 M. TII T T T
lO l?.l'/Q I I I
U 70.410 N N N
M ?'UBe E E E
Se 7SM N N N
MI ?1.140 T T T
410 81.?10
aa M_e

M 17.Mlo
M
el re. ill
?o N. ooe
72 si, No

· 74 101.700
711 104.ll00
711 107.400
I0 110200
li2 1la. Gee
id 115.100

B-136



HSP'CT099 CLE-C01-01 F099-S4-0001

Attachment 2

HEALTH AND SAFETY FORMS

_r_

.- _O0200FZt.AO_'_MA B-137



HSP'CTO99 CLE-C01-01F099-S4-0001

Site Personnel Additions

The following site personnel are to be added to this Site Health and Safety Plan (HSP)
for the purposes of identification and site control. All new site personnel must meet the
same requirements for medical surveillance and training as those individuals identified in
the original HSP.

By signing this form, each of the undersigned certifies that the requirements for
current medical and training have been met. If you are not certain of your status,
check with the Site Safety Coordinator before signing this form.

EmployeeName(print) Company Signature
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HSP'CT099 CLE-CO1-01F099-S4-O001

Subcontractor Medical and
Training Certification Letter

Subcontractor:

Address:

Site Name:

TO: Site Safety Coordinator

SUBJECT: Authorized Personnel List

This letter certifies that the personnel listed below are Subcontractor employees who are
scheduled to perform work on the above site. Each of the employees named below
participates in the medical surveillance program according to 29 CFR 1910.120 and
29 CFR 1910.134, has been examined by a physician within the time period required by
29 CFR 1910.120, and has no medical restrictions for respirator use. In addition, each
employee named below has been trained according to the provisions of
29 CFR 1910.120(e) established for the protection of hazardous waste workers.

Nameof Employee(s) Job Function
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The physician to be notified in case of emergency is:

Phone Number:

(Note: If the above information is not provided, Subcontractor employees will be taken
to the emergency room designated on the Site Health and Safety Plan, in event of
emergency.)

Signature of Subcontractor Date

Title

'_O0200F2.LAO_MA B'I 41
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/mm DATE:
,,.r-'4TE'I_ACCIDENT REPORT

NOTE: TO BE COMPLETED ONLY FOR REPRESENTATIVES OF CH2M HILL, INC.

PROJECT: PROJECT NO.

INJURED EMPLOYEE: EMPLOYEE NO.

DATE INJURED:. TIME A.M.P.M.

DATE REPORTED: I..AET DAY WORKED:

DID EMPLOYEE RETURN TO WORK: DATE RETURNED:

WHERE ACCIDENT OCCURRED:

WITNESSES:

WORK PERFORMING WHEN INJURED:,

KIND AND EXTENT OF INJURY:,

NAME- ADDRE_ OF DOCTOR - HO_ITAL:

DESCRIPTION OF ACCIDENT:

L.. WAS THERE EQUIPMENT MAI. FUNCTION? C3 YES O NO

- DESCRIBE DAMAGE TO EQUIPMENT OR PROPERTY:,

UNSAFE CONDITION OR ACT cAUSING ACCIDENT:

ACTION TAKEN TO PREVENT SIMILAR ACCIDENT:

_:! ADDITIONAl RECOMMENDATIONS OR ACTION:
;k:.

· . =

-_ SUPERVISOR:

[_ PHOTO(S) TAKEN ..

_; B-144 FORM 3(S
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_' Attachment 3

CAL/OSHA WORK SITE POSTER
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' SAFETY AND HEALTH PROTECTION
of Industr_aflCalifornia{_[_ c:_ I_ F"_ __[_ Department Stale Relations

III I !1 I IIII I III II [ I

The California Occupational Safety and Health Act of 1973 provides lob safety and health protection for workers. The Department of Industrial Relations has
rlmery responsibility for administering the CalIOSHA program. Job safely and health standards ere promulgated by the Occupational Safety and Health Standards
oard. Employers and employees are required to comply with these standards. Enforcement la carried out by the Division el Occupational Safety and Health within the

Deparlmenl of Industrial Relations.

EMPLOYERS AND EMPLOYEES COMPLAINTS
California law requires every employer 1oprovide employment and a place of em- Employees or their representatives who believe unsafe or unhealthful conditions

ploymenl which are sale and healthful for the employees Iheretn. Employers and exist in Ihelr workplace have the right Io file a complaint with any office of the Division of
employees are required to comply with the occupational safety and health standards Occupational Safety and Health and thereby to request an inspection. The Division
conlalned In Ti!la 8 of the California Code of Regulations and all rules, regulations keeps confidential the names of complainants unless they request otherwise.
and orders pursuant 1oDivision 5 of Ihs California Labor Code which are applicable to
their employment and actions on the job. An employee may not be fired or punished in any way for filing a complaint about

unsafe or unhealthlul working conditions or using any other right given lo employees by
COMPLIANCE WITH JOB SAFETY AND HEALTH REQUIRE- Ihe Cai/OSHA law. An employee of a private employer who believes Ihal he/she has

MENTS been fired or punished for excerclslng such rights may file a complaint about Ihls
discrimination with the nearest office of Ihs Department of Induslrlal Relations - Division

To ensure compliance with State Jobsafety and health requirements, the of Labor Standards Enforcement (State Labor Commissioner) or with Ihs San Francisco
Division of Occupallonal Salely and Health Conductsperiodic jobslle Inspections. office 0f the U.S. Department of Labor, Occupational Safely and Health Admtnislratlon.
The inspections are made by trained salary engineers and industrial hygienists. Employees of slate or local governmenl agencies may file discrimination complaints only

with the Slate Labor Commissioner. Consult your local telephone directory for the office
The law provides thai an authorized representative of the employer and a repre- nearest you.

senlalive of the employees be given an opportunity lo accompany the safety engi-

neer/industrial hygienist for Ihs purpose of aiding Ihs Inspection. Where there is no OTHER EMPLOYEE RIGHTS
authorized employee representative, Ihe safely engineer/industrial hyglenlsl talks with
a reasonable number of employees aboul the safely and health conditions in the Any employee has the right lo refuse lo perform work which would violate the Cai/
workplace. OSHA Act or any occupational safety or health slandard or order where such violation

would creale a real and apparent hazard lethe employee or other employees.
Every employee has the right to bring unsale or unhealthful conditions 1othe

attention of the safety engineer/industrial hygienist making Ihs Inspection. In addition, Employers who use any substance listed as a hazardous substance in Section 339
any employee who believes unsale or unhealthful conditions exist at the workslte has of Title 8 of the California Code of Regulations or subject to the Federal Hazard Commu-

nication Slandard (29 CFRS 1910.1200) must provide employees with Information on Ihsthe right lo notify the Division of Occupational Safely and Health. The Division upon
request will withhold the names el employees who submit or make statements during contents of material safety data sheets (MSDS) or equivalent Information about the
afl inspection or investigation, aubslance which Iralns employees lo use the substance safely.

Il Ihs Division of Occupational Safely and Health believes thai an employer has Employers shall make available on a timely and reasonable basis a material salely
violated a safety and health slandard or order, it issues a citation to the employer, data sheet on each hazardous substance In the workplace upon request of an employee
Each citation specilles a dale by which Ihs alleged violation musl be corrected. The collective bargaining representative, or an employee's physician.
law provides for mandatory penalties against employers of up to $2,000 for each
serious violation and for optional penalties et up lo $1,000 for each general vlolalion. Employees have the right lo see and copy Iheir medical records and accurate
Penalties of up to $2,000 per day may be proposed for failure to correct serious records of employee exposure to potentially toxic materials or harmful physical agents.
violations and up to $1,000 per day may be proposed for failure Io correct general
violations by the abalemenl dale. Also any employer who willlully or repeatedly Any employee has therlght lo observe monitoring or measuring of employee
violates any occupational safety and health standard or order may be assessed civil exposure to hazards conducted pursuant to CalIOSHA standards. Employers must tell
penalties of not more than $20,000 for serious violations and $10,000 for general their employees when they are being, or have been, exposed to concentrations ofharmful substances higher than the exposure limits allowed by Cai/OSHA standards,
vioiatlons. · and the corrective aclion being taken.

A wliiiui viviaiio_ iitai causes death ur peftilalsen[ ;nlPaillnen{ Ui tile bu'Jy uJal'ly
employee resulls, upon conviction, In a fine of not more Ihan $10,000 or Imprison- For Information and assistance, conlact the nearest office of Ihe Division of Occupa-
menl el not more than six months, or both. A second conviction, after e first convlc- tional Safety and Health. See addresses below.

itoh. doubles Ihese maximum penalties. The law requires each employer In California to post this poster conspicuously in

While governmental entities may be cited on Ihs same basis as other employers, each workplace.

and abalemenl dales set, civil penalties will nol be assessed. CONSULTATION SERVICE
An employer who receives a cilatlon, Order 1oTake Special Action or Special Inorder Io encourage voluntary compliance, Cai/OSHA provides free, upon request,

Order must peal It prominently at or near Ihe place of the violation for Ihree working a lull range of occupational salary and health consulting sewlces. The Cai/OSHA Con-
days, or until the unsafe condlllon is correcled, whichever Is longer, Io warn employ- su!lallon Service is separate from Cai/OSHA enforcemenl activities.
ees of danger that may exist there. Any employee may protest the time allowed for
correction el the violation.
m III I III II II I

OFFICES OF THE DIVISION OF OCCUPATIONAL SAFETY AND HEALTH
HEADQUARTERS: 395 Oyster Point Blvd. So. San Francisco 94080

Regional Offices
Anaheim 2100 E. Katella Ave., Room 125, 92806 (714) 939-8611 Van Nuys 6150 Van Nuys Blvd., Sulle 405, 91401 (818) 901-5403
Los Angeles 3550 West Sixth Street, Suite 413, 90020 (213) 736-4911 . Venlura 1655 Mesa Verde, 93003 (805) 654-4581
Sacramento 2422 Arden Way, Suite B-53, 95825 (916) 920-6127 Vernon 13050 Heritage Pk Dr, Ste 201,Santa Fe Spgs 90670 (213) 944-7676
San Francisco 455 Golden Gale Ave., Room 1171, 94102 (415) 557-8640

District Offices , Field Offices .....
Anaheim 2100 E. Kalella Ave., Room 140, 92806 (71.4)939-0145 Chico 555 Rio Linde, Suite A. 95926 (916) 895-4761
f3aketS{leld 4800 Stock,dale Highway, Suite 212, 93309 (805) 395-2718 Eureka 619 Second St., Room 109, 95501 (707) 445-6611
Concord 1465 Enea Circle, Bldg. E, Suite 900, 94520 (415) 676-5333 Salines 1164 Monroe SI., Suite 1,93906 (408) 443-3050
Uovina 1123 So. Parkvlew, Suite 100, 91724 (818) 966-1166 Stockton 31 E. Channel St., Room 418, 95202 (209) 948-7762
Fresno 2550 Mariposa SI., Room 4000, 93721 (209) 445-5302 Uklah 620 Kings Court, Suite 5, 95482 (707) 463-4783
Long Beach 401 E. Ocean Blvd., Room, 400, 90802 (213) 590-5035
Los Angeles 3550 Weal Sixlh SI., Room 431, 90020 (213) 736-3041o3
Modeslo 1209 Woodrow Ave., Suite C-4, 95350 (209) 576-8260
Oakland 7700 Edgewaler Dr., Suite 658, 94621 (415) 568-8602 · i
neddlng 381 Hemsled Drive, 96002 (916) 224-4743 CAL/OSHA CONSULTATION SERVICE
Sacramenlo 2422 Arden Way, Sulle B-55, 95825 (9f6) 920-6123 Headquarters: 395 Oysler Pt. Blvd., 3rd FI., So.San Francisco, 94080 (415) 737-2843
San Bernardino 303 West Third SI., Room 640, 92401 {714) 383-4321
San Diego 7807 Convoy Coud, Suite 140, 92111 (619) 237-7325 Area Offices
San Francisco 455 Golden Gale Ave., Room 1193, 94102 (415) 557-1677 Downey...............8535 E. Florence Ave., Suite 200, 90240..................... (213) 861-9993
San Jose 100 Paseo De San Anlonlo, Suite 101,95113 (408) 277-1260 Fresno.................1901 N. Gateway, Suile 102, 93727 .............................. (209) 454-1295i
San Melee 1900 So. Norfolk S1.,Suite 215, 94403 (415) 573-3812 Sacramento.........2424 Arden Way, Suite D-g0, 95825 ........................... (916) 920-6131
Santa Fe Spas 13050 Heritage Park Dr. Ste. 201,90670 (213) 944-7676 San Diego ...........7827 ConvOyCourt, Suite 406, 92111........................ (619) 279-37711
Sanla Rosa 50 "D" SI., Suite 430, 95404 (707) 576-2388 San Maleo...........3 Waters Park Drive, Suite 230, 94403 ........................ (415) 573-3862

mi HI m I I

. m

Personswishingto registera complaintallegingInadequacyIn the administrationof the CaliforniaOccupationalSafetyendHealthPlanmaydo so by contactingthe SanFranciscoRegionalOIllceof
theOccupationalSafetyandHealthAdministration{OSHA),U.S. Depadmentof Labor(Tel.4S5/744-6670).OSHAmonitorsIhs oparallonof Stale planslo assureIhatcontinuedapprovalIsmerited.

TO ALLEMPLOYERSOF CALIFORNIAEMPLOYEES:Section6408(a)of theCaliforniaLaborCoderequireslhst Informationshallbe postedregardingprotectionsandobligationsof employeesunder
the occupationalsalely andhealthlaws. Thispostermeals thai requirementandmustbeprominentlypealedIn all placesof employmentin Ihsstaleof California. Secllon6431of the CalllomlaLabor
CodeprovidesIhal any employerwhovlolalesanyel the posl!n9 requirementsof Section6406of the CalllomlaLaborCodeshallbeassesseda civilpenaltyo1up to onethousanddollars($1,000)for
each violation. _ - /tr'",IL 1990
.... I I' / I II
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