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BELL CANYON SOIL SAMPLING WORK PLAN

This work plan has been prepared for residents of Bell Canyon who have requested soil
and/or sediment sampling in their yards. It is provided by Rocketdyne Propulsion and
Power (Rocketdyne) and has been prepared by Ogden Environmental and Energy
Services, Inc. {Ogden). This work plan describes the activities which will be completed
as part of the requested sampling.

The Bell Canyon residential area is located south of, and adjacent to, the Rocketdyne
Santa Susana Field Laboratory (SSFL). The location of Bell Canyon, the SSFL, and
surrounding communities is shown in Figure 1. Environmental activities at the SSFL are
overseen by many federal, state, county, and regional governmental regulatory agencies.
Each agency and their oversight responsibilities at the SSFL are briefly described in
Table 1. A detailed description of each of these agencies and their oversight
responsibilities are described in the Fact Sheet provided as Attachment 1 (separate
binder). Attachments to this work plan are bound separately and are available for review
at the Bell Canyon Homeowners Association office. Figures and tables are located at the
end of this work plan.

1.0 PURPOSE

The purpose of this investigation is to collect and analyze soil and/or sediment samples
from the yards of Bell Canyon residents. Four residents of the Bell Canyon subdivision
requested that Rocketdyne perform this work in a meeting held on March 10, 1998.

2.0 SCOPE

This section describes the extent of the requested sampling program. Four Bell Canyon
residents have requested sampling. Only these four residential yards will be sampled. A
maximum of two soil or sediment samples will be collected from the vards of these
residents. Sampling locations at the residences will be selected at the time of sampling.
The location of the residential sampling locations are shown in Figure 2.

To better understand the analytical results of the samples collected from the yards, some

additional samples will be collected in Bell Canyon. The purposes of these samples are
to (1) identify those chemicals which are naturally occurring in Bell Canyon, and
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(2) distinguish between household chemical use and chemicals potentially from the
SSFL. Common household hazardous materials may include items such as motor oil,
gasoline, paint, paint thinner, cleaning solvents, lubricants (WD-40), lye, unmixed
concrete, etc. Seven samples will be collected in Bell Creek upstream of the residences
and four samples will be collected in undeveloped portions of Bell Canyon. Eight
additional samples will be collected close to the property boundary between Bell Canyon
and the SSFL. These sampling locations are also shown on Figure 2.

All soil and/or sediment samples will be analyzed for those chemicals and radionuclides
that are known or suspected to have been used at the SSFL. The analytical list for the
samples is given in Table 2. These are the same analyses that have been used in previous

or ongoing regulatory-approved onsite and offsite environmental sampling programs.

3.0 FIELD WORK

All sampling will be performed by Ogden following regulatory-approved protocols.
These protocols are currently being used for the Resource Conservation and Recovery
Act (RCRA) Facility Investigation (RFI), an onsite soil investigation being conducted at
the SSFL. The following is a general description of the field methods that will be used
for the sampling. More detailed information is provided as Attachments 2 and 3.

All field work will be performed in a safe manner, following guidelines established for
the RF1. Safety of the Bell Canyon residents, Rocketdyne employees, and Rocketdyne
contractors is of utmost importance; therefore, the sampling crew will request that all
non-sampling personnel or domestic animals stay approximately 15 feet away from the
sampling location. This is being requested to avoid potential trip hazards caused by the
sampling equipment or supplies used to collect the samples. Bell Canyon residents will
have the opportunity to observe all sampling activities. Further information about the
health and safety procedures that will be followed by the sampling crew is provided in
Attachment 2 (the Health and Safety Plan).

The Ogden sampling team will be lead by a California Registered Geologist (RG), who
will also be responsible for describing the soil characteristics of the samples. Detailed
field notes of the sampling activities will be recorded in a field logbook. Sampling
locations will be photographed, their positions measured with respect to buildings or

distinct features and plotted on a field map, and located in space by using a portable
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Global Positioning Satellite (GPS) system device. The GPS device uses a satellite
network to identify the latitude and longitude of any point with an accuracy of
approximately 1 foot.

Soil samples will be collected in pre-cleaned, 6-inch long stainless steel sampling tubes
for all analyses except those sampled for radionuclides. The samples being collected for
radionuclide analysis will be collected in pre-cleaned jars. Sampling depths for soil will
be between 0 and 2 feet below the ground surface. Sampling tubes will be driven into the
ground by a portable hammering device (slide hammer); jars will be filled using a trowel.

All soil sample containers will be sealed, labeled, and preserved as needed until
submitted to the laboratory at the end of each sampling day. Sampling information
(identification, date, time, analyses requested, etc.) will be entered on a sampling chain-
of-custody form that is also submitted to the laboratory with the samples. All sampling
equipment will be cleaned between sampling locations using a mild detergent and triple-
rinsed with distilled water. All equipment and rinse water will be removed at the end of
sampling. The sampling holes will be backfilled with soils found at the residence.

Additional information regarding sampling procedures and record keeping is provided in
Attachment 3 (the RFI Field Standard Operating Procedures).

4.0 LABORATORY ANALYSIS AND QUALITY ASSURANCE

All samples will be analyzed for the chemicals and radionuclides listed in Table 1. The
samples collected for chemical analysis will be submitted to Columbia Analytical
Services, Inc., located in Canoga Park. For specialized chemical analyses, Columbia will
forward the samples to Paragon Laboratory or Alta Laboratory. The samples collected
for radionuclide analysis will be submitted to Thermo NUtech Laboratory. All
laboratories used for sample analysis are California-certified for those methods which

require certification.

Further information regarding the sample handling and laboratory methods that will be
used during this investigation is provided in Attachment 4 (the Quality Assurance Project
Plan).
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Following all sample analyses by the laboratory, the sampling documentation and
laboratory results will be reviewed by a qualified chemist. The reviewer checks that
samples were collected in the proper containers and transmitted to the laboratory in the
correct manner and that the laboratory performed the analysis following approved
protocols. The conclusions of the reviewer’s findings will be provided with the analytical
results.

5.0 REPORTING

A letter report will be prepared by Ogden and provided to the Bell Canyon residents
participating in this investigation. The letter report will include a description of the
sampling activities, a map of the sampling locations, analytical results, and data review

findings. Each resident will receive the results of the samples collected from their yard.
6.0 SCHEDULE

A schedule of the field sampling and reporting activities is provided in Figure 3. Soil
sampling is planned for the second week of June and is anticipated to require 2 to 3 days.
However, the sampling at any single residence will require only a few hours and will be
scheduled with the homeowner. The letter report will be available to residents in August.
The time between sampling and reporting is used to analyze the samples;' review the
sampling results, and prepare the report.

A meeting is also scheduled in August between Rocketdyne and the homeowners to
discuss the results of the sampling described in the letter report. '
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Table 1

REGULATORY AGENCIES AND RESPONSIBILITIES FOR
ENVIRONMENTAL ACTIVITIES AT THE SSFL

Regulatory Agency

Responsibility

U.S. Environmental Protection Apgency (USEPA),
Hazardous Waste Management Division

U.S. Environmental Protection Agency {USEPA),
Office of Radiation and Indoor Air

U.S. Department of Energy (DOE),

Environmental Restoration Division

U.S. Department of Energy (DOE), Waste
Management Division

California Envircnmental Protection Agency
(Cal-EPA), Department of Toxic Substances Control

California Department of Health Services,
Radiologic Health Branch

California Department of Health Services,
Environmental Health Investigations Branch
Regional Water Quality Control Board,

Los Angeles Region

Ventura County Environmental Health Division

Ventura County Air Poltution Control District

Performed the facility assessment in 1990; currently
chairs the SSFL Work Group meetings.

Enforces air emission standards relating to
radionuclides.

Provides funding for and oversight of environmental
monitoring and restoration activities for DOE
facilities. '

Provides funding for and oversight of waste disposal
for materials generated by DOE testing or monitoring
activities.

Regulates hazardous waste management activities at
the SSFL; issues permits for hazardous (non-
radioactive) wastes; oversees RCRA Corrective Action
programs for soil and groundwater.

Regulates radioactive materials and other sources of
radiation not associated with DOE activities (materials
used for industrial or instrument calibration purposes).

Reviews data collected at the SSFL and on propetties
adjacent to the SSFL.

Regulates and permits surface water discharge
activities and enforces Waste Discharge Requirements
for disposal of domestic and industrial waste.

Regulates use, removal, and cleanup activities for
underground storage tanks; enforces regulations

regarding hazardous waste generation.

Regulates non-radioactive air emissions at the SSFL.

Source: USEPA Fact Sheet (Attachment 1)




Table 2

SAMPLE ANALYTICAL SUITE

Laboratory

Analytical Method Types of Chemicals/Radionuclides
Method 8021 Volatile organic compounds
Method 8015M Total Petroleum Hydrocarbons
Method 8270 SIM Semi-volatile organic compounds (selected ions, low detection limits)
Method 8270 Semi-volatile organic compounds (standard ions list and detection limits)
Methods 6010/7000 Metals
Method 7196 Hexavalent chromium
Method 9045 pH
Method 340.2 Fluoride
Method 300 Chloride, nitrate
None Established (a) Perchlorate
ASTM D19 Formaldehvde
Method 8080 Polychlorinated biphenyls
Method 1613B Dioxin and furan compounds
Method 8330 Ordnance compounds
Method 901.1 Gamma-emitting radionuctides (inlcuding éesium-13? and cobalt-60)
Method 905 Strontiuom-90 radionuclide
Method 906 Tritium radionuclide
Method 967 Plutenium radionuclides
Method 908 Thorium and uranium radionuclides

(a) Neo formal regulatory-approved method for perchlorate analysis exists although the Department of Health Services
has reviewed the procedures performed. The laboratory is following a anmaiytical procedure similar to

Method 300.
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ATTACHMENT 1

U.S. ENVIRONMENTAL PROTECTION AGENCY (USEPA)
FACT SHEET




&

US Environmental Protection Agency

August 1994

| "Who Oversees Environmental Activities at SSFL?"

Numerous government agencies are involved in overseeing environmental monitoring and restoration

activities at the Santa Susana Field Laboratory (SSFL). These agencies are responsible for ensuring

that programs are implemented by Rockwell/Rocketdyne to protect the public health and environment,

and for ensuring that these programs are in comp

liance with applicable federal, state, and local

environmertal statutes and regulations. The purpose of this fact sheet is to identify the principal
agencies that are involved at SSFL and discuss their respective roles and responsibilities. Questions
and requests for additional information can be directed to the point of contact that is listed for each

agency on the last page of this fact sheet.

United States Environmental Protection
Agency (US EPA) - Hazardous Waste
Management Division (HWMD)

Under the authority of the Resource
Coaservation and Recovery Act (RCRA), the US
EPA-HWMD was the lead agency responsible
for overseeing the initial RCRA facility
assessment that was conducted at SSFL in 1990.
This assessment identified potential sources of
hazardous waste releases on the site. The lead
responsibility for implementing the RCRA
corrective action process, including cleanup of
non-radiological hazardous waste, now lies with
the California Environmental Protection Agency -
Department of Toxic Substances Control.
However, the HWMD provides technical
assistance to the State as needed. The HWMD
also ensures coordination of regulatory activities
between all agencies involved at. SSFL. The
Division's role as coordinator includes chairing
the quarterly meetings of the SSFL. Work Group
and participation in the offsite multi-media
sampling study.

United States Environmental Protection
Agency (US EPA) - Office of Radiation
and Indoor Air (ORIA)

The US EPA-ORIA is the lead agency
responsible for enforcing those provisions of the
National Emissions Standards for Hazardous Air
Polutants (NESHAPSs) related to radionuclides.
Established in response to the federal Clean Air
Act, these standards limit the levels of
radionuclides (radioactive contaminants) that can
be emitted into the air by certain industries and

Department of Energy (DOE) facilities. Limits
are established on the basis of the highest annual
dose that any member of the public is expected to
receive. Although nuclear operations are no
longer conducted at SSFL, these standards also
apply to ongoing decontamination and
decommissioning (D&D) activities that might
produce air emissions. To ensure facility
compliance, ORIA reviews the results of SSFL's
radionuclide monitoring program docomented in
the annual NESHAPs reports and conducts
periodic facility inspections. D&D Plans are also
reviewed in advance by ORIA for possible
NESHAPs concerns.

US Nuclear Regulatory Commission
(NRC) - Division of Waste Management

The NRC is responsible for regulating and
licensing special nuclear materials at SSFL.. This
authority is established under provisions of the
Atomic Energy Act of 1954, as amended, and
Title 1l of the Energy Reorganization Act of
1974. Currently, the only NRC license
maintained at SSFL covers those nuclear
materials and activities primarily associated with
the Rockwell International Hot Laboratory
(RIHL). As the licensing agent, the NRC is
responsible for performing inspections,
authorizing renewals and amendments to the
license, reviewing and approving the licensee's
decommissioning plan, and authorizing the
release of facilities for unrestricted use once
decommissioning is complete. Under the terms
of the license, Rocketdyne is responsible for, and
is currently carrying out, decommissioning of the
RIHL.




US Department of Energy . -
Environmental Restoration  Division
(DQE-ERD)

The DOE-ERD provides project funding and
oversight of environmental monitoring and
restoration activities conducted through the
Energy Technology Engineering Center (ETEC)
at SSFL. Activities include site characterization
surveys to determine the extent and nature of
radioactive contaminants and pollutants on DOE
portions of the site. DOE-ERD also oversees
decontamination and decommissioning (D&D)
activities associated with inactive and surplus
DOE facilities at SSFL that have been
contaminated with radioactive or hazardous
materials. DOE-ERD involvement in the D&D
process includes the following: review and
approval of D&D plans, oversight of D&D
processes, and coordination of radiological
surveys for final release of facilities after D&D
completion.

Us De];artment of Energy - Waste
Management Division (DOE-WMD)

The DOE-WMD provides project funding and
oversight of activities associated with the
disposal of waste materials resulting from DOE-
sponsored test programs and environmental
restoration of DOE facilities at SSFL.. Waste
materials include chemically hazardous, low-level
radioactive, and mixed wastes (chemical and
radioactive). All radioactive wastes are
processed for disposal at DOE disposal sites
while non-radioactive hazardous wastes are
shipped to EPA-approved sites. DOE-WMD
conducts periodic facility visits to inspect
disposal processing activities, including
packaging, labeling, and temporary storage, and
to ensure compliance with applicable DOE orders
and policies covering waste disposal.

California Environmental Protection
Agency (Cal-EPA) - Department of Toxic
Substances Contrel (DTSC)

The DTSC is the lead agency responsible for
regulating hazardous waste management activities
at SSFL. Under provisions of federal RCRA
and state bazardous waste laws, DTSC is
responsible for reviewing and approving permits
for treatment, transfer, or storage (over 90 days)
of hazardous (non-radioactive) waste. To date,

four RCRA permits have been issued to SSFL
and two draft "post-closure” permits have been
prepared for public comment. The pending post-
closure permits cover continued operation of the
groundwater extraction/treatment system and
maintenance of nine capped surface
impoundments (pools formerly used for storing
poientially contaminated liquids). Oncea permit
is issued, DTSC continues to monitor the facility
to ensure compliance with all provisions of the
permit. The De nt is aiso responsible for
overseeing the RCRA corrective action process
which is being implemented at SSFL as the result
of a RCRA facility assessment conducted in
1990. The RFA identified 121 possible areas of
hazardous chemical release. The comective
action process requires SSFL to conduct 2 site
investigation to determine the significance of
possible releases, followed (if mecessary) by
development of alternative corrective measures
and implementation of final corrective actions.
All plans and corrective actions are reviewed by
DTSC and submitted for public comment prior to
approval and implementation. Although SSFL is
currently in the investigative phase of the RCRA
corrective action process, site cleanup efforts
have already begun under many non-RCRA
initiatives.

California De nt of Health Services
- Radiologic Health Branch (DHS-RHB)

The DHS-RHB is responsible for regulating
radioactive materials and other sources of
radiation not associated with US Department of
Energy (DOE) activities at SSFL. Regulated
materials typically include materials used for
industrial or equipment calibration purposes.
Under an agreement between the US Nuclear
Regulatory Commission (NRC) and the State of
California, DHS-RHB licenses the possession
and use of radioactive materials and conducts
inspections of the receipt, use, transfer, and
disposal of these materials and sources at SSFL-
The Branch conducts unannounced inspections to
verify the amounts and types of radioactive
materials being used onsite, evaluates radiation
exposures to employees and the geperal public,
and reviews company records related to radiation
usage at the facility. The Branch aiso ensures
that all facilities and equipment released for
unrestricted or offsite use riieet standards set by
DHS-RHB. Independent measurements and
evaluations are made by the Branch to confirm
that these standards are met.




California Department of Health Services
Environmental Management Branch
(DHS - EMB)

Under provisions of the Agreement in Principle
(AIP) with the US Department of Energy (DOE),
DHS-EMB is responsible for conducting
independent technical reviews of radiological
monitoring programs at SSFL for DOE and
providing recommendations to DOE as
necessary. The AIP, which is an agreement
between the state of California and DOE,
provides funding for the state to provide non-
regulatory oversight of environmeéntal programs
at six DOE sites within the State of California,
one of which entails the DOE-optioned portion of
Area IV at SSFL. DHS-EMB conducts
independent monitoring of radiation levels on and
near the SSFL site and is a participant in the
offsite multi-media sampling study. DHS-EMB
is also participating in the radiological survey of
Area IV being conducted by Rocketdyne and will
collect replicate soil samples for data verification.
DHS-EMB receives technical assistance from the
State Water Resources Control Board on issues
related to water quality and hydrology through an

interagency agreement.

Regional Water- Quality Control Board
(RWQCB) - Los Angeles Region

The RWQCB is the lead agency responsible for
regulating surface water discharge activities at
SSFL. Under the authority of the Clean Water
Act and the National Pollution Discharge
Elimination System (NPDES), the RWQCB sets
maximum limits for chemical and radiological
contaminants in surface water being discharged
from the SSFL site. These limits, along with
requirements for discharge sampling, are
incorporated into the site's NPDES Permit which
must be renewed every five years. The RWQCB
ensures compliance with the requirements of the
permit by reviewing SSFL's sampling results on
a monthiy and quarierly basis, and by conducting
independent sampling to verify the adequacy of
SSFL's monitoring program. The RWQCB also
establishes and enforces waste discharge
requirements (WDRs) for disposal of domestic
and indusirial waste onsitc and shares
responsibilities with California EPA-DTSC for
monitoring discharges to the groundwater.

Ventura County Environmental Health
Division (VCEHD)

The Ventura County Environmental Health
Division (VCEHD) is the principle agency
regulating underground tanks used for storage of
hazardous matenals at SSFL. There are currently
eleven VCEHD-permitted underground tanks
used for storage of sodium, one of which is in
the process of being removed. The VCEHD has
responsibility for issuing permits for new and
existing underground storage tanks, as well as

. overseeing tank removal and cleanup activities in

the event of leaks. The VCEHD is responsible
for overseeing Rocketdyne's underground
storage tank site assessment which is being
conducted to determine the environmental impact
of storage tanks that were previously removed
from the site. Through an agreement with the
State of California, VCEHD is also responsible
for enforcing regulations on hazardous waste
generation, including manifest preparation
(shipment documentation) and temporary on-site
storage. VCEHD also administers state
requirements for developing a risk management
and prevention program, which is required of all
facilities that store acutely hazardous materials

Ventura County Air Pollstion Control
District (VCAPCD)

The VCAPCD is the lead agency responsible for
regulating non-radioactive air emissions at SSFL.
The District is responsible for establishing and
enforcing local air pollution regulations that meet
or exceed requirements of the Federal and
California State Clean Air Acts, and the
California Health and Safety Code. The District
is also responmsible for issuing permits that
establish requirements for construction,
modification and operation of equipment and
processes that may resuit in air emissions. SSFL.
currently has five VCAPCD air permits, covering
various process equipment and groundwater
treatment facilities. Other responsibilities of the
District include regulation of asbestos removal
projects, implementation of vehicle trip reduction
programs, and oversight of the state-

Air Toxics "Hot Spot" Program. This program
requires facilities to inventory all toxic materials
that could result in airborne releases, and in high-
priority cases, to prepare a health risk
assessment. The District conducts periodic
inspections to collect data and verify compliance
with permits and regulations. -




Agency Contsct Information

US Environmental Protection Agency
Hazardous Waste Management Division
‘Waste Compliance Branch

75 Hawthorne Street, H-4-1

San Francisco, CA 94105

Tom Kelly

(415) 744-2070

US Environmental Protection Agency
Office of Radiation and Indoor Air
75 Hawthorne Street, A-1-1
San Francisco, CA 94105

Dick Lessler

(415) 744-1063

US Nuclear Regulatory Commission
Office of Nuclear Material Safety
and Safeguards

Division of Waste Management
Washington D.C. 20555-0001
Richard Turtil

(301) 4156721

Oakland Operations Office

t of Energy
Environmental Restoration Division
1301 Clay St., Suite 700N
Oakland, CA 94612-5208

Hannibal Joma
(510) 637-1563

Qakland Operations Office

t of Energy
"‘Waste Management Division
1301 Clay St., Suite 700N
Oakiand, CA 94612-5208
Dan Nakahara
(510) 637-1640

California EPA

Dept. of Toxic Substances Control
1101 Grandview Ave.

Glendale, CA 91201

-Ilpesl-ey—Bﬁmws—S'f-
(818) 551-2875- 2909 ¢phen M. Cain

California Department of Health Services
Radiologic Health Branch
P.O. Box 942732 :
Sacramento, CA 94234-7320
D:Bailey"
(916) 322-3482

California Department of Health Services
Environmental Management Branch

P.O. Box 94234-7329

Sacramento, CA 94234-7320

Ed Bailey
{916) 322-3482

Regional Water Quahty Control Board
Los Angeles Region

101 Centre Plaza Drive °

Monterey Park, CA 91754-2156
Jim Ross

(213) 266-7550

Ventura County Environmental Health
Division

800 South Victoria Avenue

Ventura, CA 93009-1730
Nike-MeFadden Prvce KELLER

(805) 654-3525

Ventura County Air Pollution Control District
702 County Square Drive

Ventura, CA 93003

Keith Duval

(805) 645-1410

Printed on Recycled Paper
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LIST OF ATTACHMENTS
Number Title
I MSDSs and Selected Chemical Data Sheets
I Project Health and Safety Forms

a) Ogden Tailgate Safety Meeting Report
b) Instrument Calibration Log
c) Site Air Surveillance Record
d) Workplace Exposure Monitoring Form
¢) First-aid Incident Report '
f) Supervisor's Report of Accident
2) Record of Change
h) Employee/Visitor Daily Roster
n Potential Chemical Hazard Properties and Exposure Information
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ACGIH
ak.a,
AOC
Bla
Blo

BZ
Cart.

CNS
CPR
CRZ
Ccv
dBA
decon
DOE
EC

Encap

1bs
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LIST OF ACRONYMS

American Conference of Government Industrial Hygienists
Also Known As

Area of Concern

Bladder

Blood

Breathing Zone

Cartridge

cubic centimeter

Code of Federal Regulations

Central Nervous System
Cardio-Pulmonary Resuscitation
Contamination Reduction Zone
Cardiovascular

Decibels (A-weighted scale)
Decontamination

Department of Energy

Emergency Coordinator
Electromagnetic

Encapsulating

Environmental Protection Agency
Electronvolt

Field Manager

Field Procedure

foot/feet

Health and Safety

Horizontal to Vertical

Hepatitis B Virus

Human Immunodeficiency Virus (AIDS)
Heart

Health and Safety Manager

Health and Safety Management Plan
Health and Safety Plan '
Immediately Dangerous to Life and Health
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LIST OF ACRONYMS (Continued)

Lower Explosive Limit
Liver

Milligrams (contaminant) per Cubic Meter (air)

Modified
Material Safety Data Sheet

National Institute of Occupational Safety and Health
Ogden Environmental and Energy Services Corporate Health and

Safety Manual

* Site Health and Safety Coordinator
Occupational Safety and Health Administration

Organic Vapor/Acid Gas

Organic Vapor Monitor (PID)
Polyethylene

Permissible Exposure Level (OSHA)
Photoionization Detector

Perscnal Protective Equipment
parts per millicn

(Air) Purifying Respirator

Quality Assurance/Quality Control
Resource Conservation and Recovery Act
Respiratory System

Record of Change (HSP)

Sampling and Analysis Plan
Self-contained Breathing Apparatus
Standard Operating Procedure
Santa Susana Field Laboratory
Short Term Exposure Limit

To Be Determined

To Be Prepared

Trichloroethane

Trichloroethylene

Threshold Limit Value (ACGIH)
Total Petroleum Hydrocarbons
Upper Explosive Limit
Underwriteér's Laboratory

Volatile Organic Compound



GENERAL INFORMATION

Project: Bell Canyon Sampling

Project Manager (PM): Dixie Hambrick

Health and Safety Manager (HSM): Denise Daggett

Field Manager (FMY: Don Barrie

Field Personnel: Don Barrie, Karen Jamieson, Rocketdyne personnel

Site Health and Safety Coordinator (SHSC): Don Barrie

Subcontractors: N/A

SITE DESCRIPTION-AND FEATURES

The Bell Canyon residential area is located south of the Rocketdyne Santa Susana Field Laboratory (SSFL). The

~ residential area is near the crest of the Simi Hills. The Simi Hills, a moderate to rugged canyon and hill terrain, are

bordered on the east by the San Fernando Valiey and to the north by the Simi Valley. Site map is depicted in
Figure 1.

SCOPE OF WORK/PLANNED SITE ACTIVITIES

The purpose of the planned activities is to collect soil and / or sediment samples for analysis in Bell Canyon (see
sampling work plans).

The scope of field work at the Bell Canyon residential and undeveloped locations includes the following tasks:

1.

2.

Conduct site reconnaissance.

Soil sampling for chemical analysis will be performed using a slidé hammer. Sampling depths will be
between 0 and 2 feet. :

Soil sampling for radionuclide analysis will be performed using a trowel. Sampling depths will be
between 0 and 2 feet. :

Decontamination of equipment and personnel.

Management of investigative-derived waste (IDW).

The duration of field work is anticipated to require 2 to 3 days.
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PERSONNEL RESPONSIBILITIES

Site Health and Safety Coordinator:

Reports jointly to the Health and Safety Manager (HSM) and the FM for all aspects of the project and is the
primary contact for health and safety during all field activities. Establishes work zones, evacuation routes, and
assembly areas. Makes the day-to-day decision to modify levels of protection provided in the Health and Safety
Plan (HSP) based on site conditions or monitoring data. Serves jointly with the FM as Emergency Coordinator
(EC). Has the authority 1o stop all work if conditions are judged 1o be hazardous to onsite personnel or the public,
and reports and investigates accidents and near misses.

Health and Safety Manager:

Responsible for the approval of the HSP and coordinating the implementation of health and safety procedures.
Responsible for approval of all changes made to this HSP, supervision of the SHSC, and the conduct of site audits.

Field Manager:

Has responsibility for implementing project health and safety for field activities through correcting unsafe acts or
conditions, enforcing procedures, and conducting daily tailgate meetings. Serves as primary EC in emergency
situations. Also responsible for assuring the submittal of the Supervisor's Report of Accident and First-aid Incident
Report to the HSM within 24 hours of an incident.

Field Staff:

All Ogden personnel are responsible for compliance with this HSP in its entirety. They are responsible for taking
all reasonable precautions to prevent injury to themselves and to their fellow employees and for being alert to
potentially harmful situations. Technical staff are expected to perform only those tasks that they believe can be
done safely and to immediately report any accidents, near misses, and/or unsafe conditions to the SHSC or the FM.

PERSONNEL PROTECTION

The prescribed methods and procedures used to protect personnel (site workers) while sampling are grouped into

three primary categories: Administrative Controls, Engineering Controls, and Personal Protective Equipment
(PPE). :

ADMINISTRATIVE CONTROLS
TRAINING

Comprehensive: All routine onsite workers performing intrusive activities will have completed the OSHA 40-hour
Hazardous Waste Operations Training, 24-hour onsite supervised training, and appropriate annual updates.
Supervisors will have completed an additional 8 hours of OSHA Supervisory Training. All Ogden staff will have
completed training in First Aid/CPR and fire extinguisher usage.

Specialized: Prior to the initiation of site activities for each phase, the SHSC and FM will conduct a Health &
Safety "kickoff" orientation. At this time, pertinent Ogden SOPs and the site-specific HSP will be discussed in
detail with special attention being given to site hazards, PPE, emergency procedures, etc. Upon completion of this
briefing, all routine field personnel will be required to read and sign the acceptance sheet of this HSP.
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Daily: "Tailgate™ Safety meetings will be conducted each morning by the SHSC or FM for all phases of work.
Topics of discussion will include work tasks and designated PPE, emergency procedures, evacuation routes,
instruction in use of safety equipment (as required), prior safety problems, recognition of signs and symptoms of
overexposure, importance of proper decontamination and personal hygiene, etc. These meetings must be
documented.

MEDICAL SURVEILLANCE

Periodic Comprehensive Exam: All Ogden site personnel will have completed a pre-assignment medical
examination and a periodic (usually annual) update examination prior to assignment, in accordance with OSHA 29
CFR 1910.120(f). The exam must be performed by an Occupational Health Physician, who will provide a written
clearance for hazardous waste site work and for respirator usage.

Emergency Medical Treatment: Personnel who have been injured on the job might also seek medical services. See

also the Emergency Response section for specific information regarding emergency services and required report
submittals.

Special: Field personnel should have current (within 10 years) tetanus shots.

SAFE WORK PRACTICES:

1} Work groups will always consist of at least two (2) team members.

2} A high standard of personal hygiene will be observed. Smoking, eating, drinking, chewing gum or tobacco,
taking medication, and applying cosmetics will not be permitted within any restricted or exclusion zone.

3) Wearing of contact lenses is prohibited.

4) Use of open flames or spark-producing equipment is not allowed anywhere onsite without a hot-work
permit.

5) Personnel under the obvious influence of alcohol or controlled substances are not allowed onsite; those
taking medications must notify the SHSC.

6) Personnel will practice good personal hygiene practices through the washing of the hands and face, as
applicable.

7) Personnel will discard and replace any damaged or protective equipment.

8) Personnel should notify the SHSC of any defective monitoring, emergency, or other protective/safety
equipment.

9) A supply of potable water, electrolyte replacement solutions, shaded break area, and sufficient lighting will
be maintained onsite; sanitary facilities will be accessible to personnel.

10)  All unsafe conditions will be made safe immediately. All unsafe conditions not in the scope of the project
will be reported to the PM and the condition corrected.

11} All site personnel will familiarize themselves with these and the emergency procedures during daily tailgate,
prework, safety meetings.
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INITIAL ASSIGNMENTS OF PROTECTION LEVELS, TRAINING, AND
MEDICAL SURVEILLANCE FOR SITE WORK TASKS

Level of HAZWOPER Training . )
Task Name Protection 40 Hr 24 Hr Med. Surv,
Site Reconnaissance D X | Yes
Manual Soil Sampling D X Yes
Decontamination D X Yes
Management of IDW D X Yes

Initial assignments may be modified by the SHSC as warranted by site conditions. Any changes will be noted in
this HSP and documented on ROCs.

SANITATION AND ILLUMINATION

Potable drinking water shall be supplied in tightly closed containers and shall be clearly marked for its intended
use. If vehicles are available for use by field crews, restrooms and a field washing area with potable water will be
available within a reasonable distance from the site. '

It is anticipated that all site work will be conducted during daylight hours. If circumstances arise in which field
work is to be conducted before or after daylight, or sunlight is obstructed, illumination within all general site areas
will be maintained at or above 5 foot-candles for general site areas.

RECORD KEEPING

The health and safety field binder/files maintained by the SHSC, or his/her designee, will be the primary form of
record keeping and documentation of site activities. These documents, primarily the forms provided in Appendix
2, will be completed in sufficient detail to describe the work performed, -note any unusual or significant
circumstances under which the work was performed, explain any unanticipated/unplanned action taken to mitigate
or to otherwise cope with unexpected field conditions, and include pertinent comments about site-specific
conditions that could have a bearing on the work performed. Documentation is required for all phases of work.

See also the SHSC duties listed under Personnel Responsibilities. Record keeping practices will follow 29 CFR
1910.20. '

ENGINEERING CONTROLS

Barricades: Residents will be verbally notified of a safe distance to maintain during soil sampling on residential
property. Barriers will be appropriate for the level of work activities and anticipated traffic.

Rinsate Collection/Containment: A system for collection of rinsate from decontamination operations (sampling
equipment and personnel decon) will be required. Setting up temporary stations for personnel and other sampling
equipment will be the responsibility of the SHSC and FM. Decon buckets should be placed in larger, plastic bins

to contain splash. All spent fluids will be containerized in accordance with procedures/guidelines referenced in
this HSP. '
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Dust Suppression: Dust suppression techniques will be employed, if necessary, to minimize the generation of
dust/particulates. The water tap should be fitted with a nozzle or other device to create a water spray to contain
dust. Modification (reduction) of work pace may be necessary to reduce visible emissions.

PERSONAL PROTECTIVE EQUIPMENT

The initial level of personal protection for the site sampling crew is Level D. Level D consists of work clothing
(pants and long-sleeved shirt), safety-toe boots, safety glasses, and a hard hat when overhead hazards are present.
Disposable gloves will be used during the sampling activities to prevent inadvertent cross contamination of the soil
samples as described in the Quality Assurance Plan. All PPE will be inspected before donning. PPE may be
upgrade by the SHSC based on site conditions and monitoring. Potential upgrades include:

Modified Level D PPE: (not anticipated for use)

Level D equipment

Tyvek suits

Outer chemical-resistant gloves and inner nitrile or vinyl gloves
Boot covers or chemical-resistant boots

Level C PPE: (not anticipated for use)

e Level Modified D equipment, with taping of suits to boots and gloves as necessary
s NIOSH-approved half-face or full-face air purifving respirator with organic vapor/acid gas cartridges and
particulate prefilters

HAZARD EVALUATION

Table 1, Summary of Potential Health and Safety Hazards, provides a description of the site sampling hazards, an
estimation of relative risk of the hazards, and appropriate control measures. The physical hazards (slip, trip, fall;
poison oak, etc.} present during the sampling activities are expected to pose the highest risk to the sampling crew.,
Historical sampling data at other SSFL property sites indicate that the chemical and radiological hazards are
expecied to be at background levels or non-detectable.

Sampling personnel will protect themselves from primarily the physical hazards by practicing good hazard
recognition skills acquired through HAZWOPER and task-specific training, and by the use of appropriate personal
protective equipment. The selection of appropriate control measures by work task based upon the hazards is
addressed in Table 2, Task Hazard Assessment.

Additional Hazard Communication Information

The following hazardous substances are anticipated to be brought onsite to supplement investigation activities:

. Alconox detergent
. Calibration Gases
. Isopropyl Alcohol

These hazardous substances are subject to the Hazard Communication Standard; required Material Safety Data
Sheets (MSDSs) are presented in Attachment 1. This list must be updated and MSDSs obtained and filed for any
other hazardous substances brought onsite.
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Table 1 (Page 1 of 4)

SUMMARY OF POTENTIAL HEALTH AND SAFETY HAZARDS

Health and Safety Hazards Relative Hazard Risk Control or Protective Measures
PHYSICAL HAZARDS _
Slips, trips, and falls Moderate to High Clear work area of obstructions and debris as

best as possible.

Watch where you are walking. Avoid uneven
terrain and areas of dense brush.

Wherever possible, slip, trip, and fall hazards
will be eliminated or clearly identified with
cautien tape, cones, or equivalent means.

Back injuries due to improper
lifting of heavy objects

Low to Moderate

Workers will use proper lifting techniques,
lifting with the legs and not the back. Loads
>50 Ibs. require a second person or mechanical
device.

Poisonous Plants (Poison oak)

Moderate to High

In spring, poison oak is green, in fall the leaves
turn red, orange, or yellow.

Wear long pants and a long sieeve shirt to
avoid contact with poison oak.

Poison oak tends to.grow where there is a
source of water. Be cautious of plant contact
in river basin, creek beds, or canyons.

Wash any exposed skin, especially the hands,
with soap and water after contact with any
plants.

Carefully remove ciothing at the end of the
workday and launder in hot water with
detergent.

Report any development of a rash or blisters to
the SHSC.
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Table 1 (Page 2 of 4)

SUMMARY OF POTENTIAL HEALTH AND SAFETY HAZARDS

Health and Safety Hazards

Relative Hazard Risk

Control or Protective Measures

PHYSICAL HAZARDS (cont.)
Poiscnous or disease causing
insects and reptiles (scorpions,
rattlesnakes, ticks, black widow
spiders)

Low to Moderate

Wear sturdy safety boots with ankle protection
and long pants.

Exercise extreme care around woodpiles, tall
grass, and rock crevices where snakes and
scorpions nest or rest.

Use a stick or other long-handled device to
inspect a probable poisonous reptile or insect
area before proceeding.

In the event of a snake or black widow spider
bite, keep the victim calm, wrap a pressure
bandage (not a tourniquet} above the wound,
and proceed immediately to the emergency
room or call 911.

Try to remember any distinguishing markings
on the snake to tell the Emergency Room staff.

If moving through brush, wear light-colored
clothing and check yourself regularly for ticks.

Use insect repellent especially around neck,
arms, and ankles to repel ticks.

Carefully remove any ticks with tweezers
dipped in alcohol.

Seek medical advice if a red spot develops at
the site of a tick bite.

Hanta virus carried by deer mice
(droppings)

Low

Do not otherwise disturb any rodent wastes or
the immediate area surrounding such materials.

Do not leave food laying around. And, do not
handle or feed rodents of any kind.

Unless assigned, avoid areas such as sheds and
other dormant buildings where mice might
reside.
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Table 1 (Page 3 of 4)

SUMMARY OF POTENTIAL HEALTH AND SAFETY HAZARDS

Health and Safety Hazards

Relative Hazard Risk

Control or Protective Measures

PHYSICAL HAZARDS (cont.)
Fire '

Low to Moderate

The sampling team will carry a 5 1b. ABC fire
extinguishers.

Flammable liquids must be stored in UL- and
OSHA-approved metal safety cans with spark

arrestors.

Calibration gases must be stored and used in a
safe manner.

Smoking is prohibited in sampling area.

Heat Stress

Moderate

Workers are trained to recognize signs and
symptoms of heat illnesses.

Seek shelter or shaded area for work tasks (as
feasible) and break areas.

Adjust work schedules by rotation of personnel
or alternate job functions to minimize heat
stress or overexertion at one task.

Perform work during cooler hours of the day
(or night) as feasible.

Maintain normal body fluid levels by
consuming 16 oz. (2 cups) of water prior to
each shift and about 8 0z (1 cup) every 15-20
minutes. Two gallons of water should be
consumed over an 8-hour period.

Wear nonbinding cotton clothing, e.g., cotton
pants, shirts, and cotton undergarments to
absorb moisture and to help prevent heat rash.
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Table 1 (Page 4 of 4)

SUMMARY OF POTENTIAL HEALTH AND SAFETY HAZARDS

Health and Safety Hazards Relative Hazard Risk Control or Protective Measures
CHEMICAL HAZARDS Low = See Attachment 3 for additional specific
*  Semi-volatile organic information about the chemical properties of
compounds potential individual constituents.
*  Total petreleum *  See Table 2, Task Hazard Assessment of field
hydrocarbons tasks, for appropriate PPE.

*  Volatile organic compounds
»  Metals

«  Polychlorinated biphenyls

» Dioxins
RADIOLOGICAL HAZARDS Low *  Use appropriate direct-reading radiation
monitoring device, such as a Geiger-Mueller
(GM) counter.
»  See Table 2, Task Hazard Assessment of field
tasks, for appropriate PPE.
313150002 - Bell Canyon HSP 13




Table 2

TASK HAZARD ASSESSMENT
Task Hazards PPE Selection
Site Reconnaissance Slips, Trips, and Falls Level D:  This requires a work

Poisonous Plants
Poisonous Snakes/Insects
Hanta Virus

Heat Stress

shirt and full-length
cotton pants or coveralls;
safety-toe boots, safety
glasses. '

Manual Soil Sampling

Slips, Trips, and Falls
Poisonous Plants
Heat Stress

Chemical
Radiological

As described above

Decontamination

Fire (IPA)

Heat Stress
Chemical (IPA)
Radiological

As described above

Management of Investigative-
derived Waste

Lifting
Heat Stress

As described above

IPA = Isopropyl alcohol (rubbing alcohol)

313150002 - Bell Canyon HSP
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SITE CONTROLS
WORK AREAS:
Equipment Cleaning Area: An area shall be established for personnel and sampling eqqipment cleaning.

Sampling Area: Approximately a 15 foot radius around sampling activities. Access should be restricted to field
sampling crews.

AIR SURVEILLANCE

EXPOSURE MONITORING:

Type Minimum Recommended

Background: To be determined by SHSC based on site conditions. '

Area: At the time of soil sampling with the slide hammer and trowels.

EQUIPMENT: The SHSC will maintain equipment standard operating procedures (SOPs) onsite that specify
calibration, general use, and troubleshooting procedures. All monitoring equipment will be field calibrated on a
daily basis according to the manufacturer’s instructions and will be recorded on the calibration log (Attachment 2).

Eguipment Contaminant Work Activity
Thermo PID, or equiv. Ionizable hydrocarbons All sampling activity
Geiger-Mueller Counter, or equiv. Radionuclides All sampling activity

ACTION LEVELS: Action levels are established for conducting sampling activities and/or upgrading/downgrading
PPE. Action levels for upgrade/downgrade of respirator are sustained readings above background in the breathing
zone of site personnel. Record readings on Air Surveillance Record forms in Attachment 2.

ACTION LEVELS
Equipment Action Level Action to be Taken
PID (OVM) >25 units for 5 minutes in BZ Upgrade to Level C (OV/AG/HEPA)
equiv. units ' -
>50 units for 5 minutes in BZ Cease work until levels return to 25
units or less
Geiger-Mueller Counter 1 mR /hr Upgrade to Level C
>2mR /hr Cease work until levels return to equal
or less than 1 mR / hr
313150002 - Bell Canyon HSP
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DECONTAMINATION PROCEDURES
PERSONNEL DECONTAMINATION:

Equipment: Soft-bristled brushes; wash tubs or equivalent; spray bottles; garbage bags; paper towels, and duct
tape.

Decon Solution: Alconox (biodegradable lab-grade detergent); isopropyl alcohol; tap and deionized water for
rinsing.

Procedures: Wash/rinse (if necessary) excess mud or other debris from outer boots, gloves, and clothing while
doffing. Place ali disposable and reusable PPE in designated (separate) containers. Doff all PPE before leaving
sampling area. In case of PPE upgrades, consult with the SHSC.

EQUIPMENT DECONTAMINATION:

All equipment that will potentially contact samples will be decontaminated prior to and following sampling events.
Temporary decon stations (buckets) will be located near work areas.

DiSPOSAL PROCEDURES:

All discarded materials that accumulate from onsite activities (PPE, decon fluids, supplies, etc.) will be segregated
by matrix and returned to the SSFL site.

313150002 - Bell Canyon HSP
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EMERGENCY CONTINGENCY PLAN
PRE-PLANNING AND GENERAL PROCEDURES:

General: Site personnel should be constantly alert to recognize potentially unsafe work environments. Emergency
response procedures (this section) should be reviewed daily.

In the event of an emergency, the FM is expected to notify the PM, HSM, and Rocketdyne, and evacuate the area.
If appropriate, contact trained emergency staff to respond to the situation. The safety and well-being of site
personnel, the residents, visitors, and the adjacent community will be of utmost 1mportance in determining the
appropriate response to a given emergency.

Emergency Coordinator: Both the FM and SHSC will serve jointly as ECs during an actual emergency response
situation. The FM will serve as the primary EC at all times. All foreseeable first-aid and rescue equipment should
be stored onsite in an accessible area.

EMERGENCY REFERENCE LIST
(Keep posted in vehicies and near communication system)

Medical Emergencies*: See Hospital Route Map in Figure 2. The hospital route must be verified by the Site
Health and Safety Coordinator (SHSC) and Field Manger (FM) once onsite.

Hospital Name: West Hills Regional Medical Center

Hospital Address: 7300 Medical Center Dr. West Hills, CA 91307

Hospital Telephone: (818) 712-4100

Directions: From the Bell Canyon residential area, go east on Bell Canyon Road, it will turn into Bell Canyon
Boulevard. Turn left onte Valley Circle Blvd. Follow Valley Circle Blvd. to Roscoe Blvd. and turn right. Follow

Roscoe Blvd. to Fallbrook. Turn right onto Fallbrock. Follow Fallbrook to Sherman Way and turn right. The
hospital is about a half mile down Sherman Way on the right hand side.

Call List:
Tide ) Name . Teiephone Number
H&S Manager Denise Daggett (619) 458-9044 ext. 328
Acting Office HSC - Anita Broughton (619) 458-9044 ext. 301
Rocketdyne Art Lenox (818) 586-5695/

. (818) 607-8032 (pager)
Rocketdyne Michael Sullivan (818) 586-6004/

(818) 328-6510 (pager)

Rocketdyne Security (818) 586-5333
Rocketdyne Health & Safety (818) 586-2275
Poison Control Center (800) 876-4766
Hartford SRS.* Teleclaim {B00) 327-3636

* In the event of an occupational accident or incident, please indicate to the medical facility that this is a workers'
compensation case (Plan ID #RMWC1163005), that your employer is Ogden Allied, and that the insurance carrier
is Hartford SRS located at Lisle Service Center, Wheaton, IL.

313150002 - Beli Canyon HSP
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Emergency Equipment: Maintained in field vehicle or sampling location. All items must be checked and
maintained by the SHSC at least weekly or after used.

(x) First-aid Kit ' (x) Fire Extinguisher ( ) Field showers
{ )SCBA ( )} Escape Packs ( y Alarms

(x) Spill Equipment ( )} Mobile Phone { ) Fire Blanket
( ) Other (x) Hospital Route Map

SITE-SPECIFIC RESPONSE SCENARIOS:

Natural Disasters

Weather Related Emergencies

All work will cease should any of the following weather conditions arise;
*  Poor visibility

+  Precipitation severe enough to impair safe movement/travel

* Lightning in the immediate area

*  Winds in excess of 40 miles per hour

*  Flooding

*  Other conditions as determined by the SHSC or FM

Injury te Protect Personnel or Visitors

The ECs will determine whether to transport the injured Ogden employee to the nearest hospital or summon an
ambulance. The Site Control and Security Measures will be implemented. Any offsite responding agencies will be
given the Site Map and informed about the site-specific hazards so that they can be optimally heipful in an

emergency situation. The injured Ogden employee shall remove any PPE, if possible, and be immediately
transported to the designated medical facility.

Spill of Hazardous Materials

There is a potential for a spillage/leakage of hazardous materials. In case of a spill, select appropriate PPE and

response equipment, contain the spill to the extent possible, neutralize or contain the liquid as per the MSDS,
transfer to an IDW container, document with an Incident Report; and notify the HSM.

Fire or Explosion

Small-scale fires (less than half the responder’s height) should be extinguished with an accessible, ABC fire
extinguisher by any team member who has received training. Trained Emergency Crews will be summoned to
control any large-scale or potentially unmanageable incident. Any offsite responding agencies will be given the
Site Map, and briefed about the site-specific hazards so that they can be optimally helpful in an emergency
situation. The EC will notify the HSM and PM and will complete the appropriate reports.

Accident Reporting and Record keeping

The SHSC 'will contact the HSM, conduct an investigation jointly with the FM, and complete the Supervisor's
Report of Accident and First-aid Incident Report located in Attachment 2. These completed reports must be

transmitted to the HSM within 24 hours of an occurrence; a fax is acceptable. Human Resources must be notified
by telephone as soon as possible.

313150002 - Bell Canyon HSP
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Description Of Emergency Routes

Bell Canvon Route to Canoga Park:

Take the unpaved fire road adjacent to Bell Creek. Follow this unpaved road approximately 0.9 miles to a paved

. road. Take this paved road 1.6 miles through the Buffer Zone to Gate 575. Pass through the gate to Hacienda St.

of the Bell Canyon Estates. Follow Hacienda to Stagecoach Road and turn right. Take Stagecoach Road to
Hackamore Lane and turn right. Follow Hackamore Lane to Bell Canyon Road and turn left. Follow Bell Canyon
Road through the guard post to Valley Circle Blvd. Expected travel time to Valley Circle Blvd. from CTL V Road,
is 17 minutes and a distance of 3.6 miles. '

BLOODBORNE PATHOGEN EXPOSURE CONTROL PLAN

Exposure Determination:

First-aid responders have the potential to be exposed to bloodborne pathogens. All workers onsite shall have
currently updated training and certification in standard first aid that covers the subject of bloodborne pathogen.
The potential for exposure to bloodborne pathogens outside of emergency response is not anticipated.

Exposure Control:

Training: Field personnel are trained in the recognition and control of bloodborne pathogens.

Universal Precautions: Use of the Center for Disease Control "Universal Precautions” as an approach to infection
control, which assumes that all human blood and certain human bodily fluids are treated as if known to be
infectious for HIV, HBV, and other bloodborne pathogens. Minimally, latex or blue nitrile gloves are to be
donned. Other suggested PPE in the event of a serious injury include safety glasses, Tyvek coveralls and, boot

covers - all of which should be available onsite. In addition, a one-way CPR mask to prevent direct contact
between the rescuer and recipient will also be available in the first-aid kit should the need arise.

313150002 - Bell Canyon HSP
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HEALTH AND SAFETY PLAN ACCEPTANCE

]

I have had the opportunity to read and ask questions about this HSP. My signature certifies that I uniderstand the
procedures, equipment, and restrictions of this plan and agree to abide by them.

Signature* Printed Name Company Date

* This acceptance form is required for all routine site staff and subcontracting personnel,

313150002 - Bell Canyon HSP
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REVIEW AND AITROYALS:
MM@ f L300 G-3-9F
Corporate Health and ity Speclalist Date
Approved by:
Corporate Health andAéfety M’anager Datef
Za/iﬁ%éé,/,wé_ L/ o5
I‘rojcctﬁmngcr Date

313150002 - Belt Canyonr: JISP




ATTACHMENT I

Material Safety Data Sheets
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Genium Publishing Corporation
One Genium Plaza Sheet Ng. 65 o
Schenectady, NY 123042690 USA Hydrogen Gas/Liquid

(518)377-8854

Issued: 5/80 Revision: B. 9/92 -
Section 1. Material Identification L9
Hydrogen (H,) Description: The most abundant element on earth, present as fme»hydrogm mnaru-1ppm. Gas NFPA
Produced by rescung steam with natural gas and subsequent purification, dissociation of ammonia, passing R 1
steam over tron, electroiysts of water (simpiest process and used when a high degree of purity is needed but I . H o o%
because of fugh energy consumpuon is seldom produced in large quantities), or the most economical. the s - FE a °
conversion of hydrocarbon gases (i.e. ineraction of methane with water vapor). Used in produnction of K 4 R 0
ammonia. metals thar resist fusion (molybdenum and bismuth), and methy] alconol: in reducing mesal oxides PPE*
at high temperamres. welding and cuning steel hydrogenauon of liquid fuels and piant oils, exwraction of * Sec. 8
Liquid fuel from coal. and organc synthesis for reducnon reactions. Liquid H, is used as a coolant, in balloons Liguid
and arships. thermonuciear reactions. and to study subatomic particies in bubble chambexs.

Other Designations: CAS No. 1333-74-0, produr.

Manufacurer: Contact your supplier or distributor. Consult latest Chemical Week Buyers® Guide®™! for &
supphers list.

Cautions: Hydrogen is highly flammable and explosive when exposed to heat, flame, oxidizers. The gas is
relauveiy inert although it becomes a simpie asphyxian: at high concenzrations by replscing oxygen. Rapid
reicase of compressed gas or contact with the liquid may cause frosthite or severe burns.

.
S
Q&

Section 2. Ingredients and Occupational Exposure Limits

Hydrogen. ca 100%

1991 OSHA PEL 1992-93 ACGIH TLY 1990 NIOSH REL 1985-86 Taxicity Daw*
None established Classified as ‘inert’; a simpie None established None reporied

1990 DFG (Germany) MAK asphyxiant at high concenmrations.

None esuablished

* Moruwor NIOSH, RTECS (MW 8900000), for future toxiciry data.

Section 3. Physical Data

Boiling Point: -423 °F (-253 *C) . Molecular Weight: 2.02

Freezing Point: -434 °F (-259 'C) Denstty (liquid): 0.07 a1 423 *F (-253°C)

Critical Pressure: 12.8 atm Water SolubRlity*: Slightly, 1:50 parts water 2t 32 °F (0 °C). A
Vapor Density (Alr = I): 0.069 Otber SolubDities: Slightly soluble in alcohol and ether. { .
Ionization Potential: 13.59 eV Critical Temperature: -399.8 °F (-239 °C)

Expansion Ratic, liquid to gas at b.p. to 70 °F: 1 1o 851.33

Appearance and Odor: Coloriess, tasizless. odorless gas which is much lighter than air.
* Conusa with water at aminent temperatures will canse vigorous hydrogen vapocdization.

Section 4. Fire and Explosion Data

Flash Point: None repornied iAutoigaition Temperature: 752 °F (400 *C) | Explosion Range: 4 1o 75% v{v | Detonation Range: 20 1o 65% viv

Extinguishing Media: Use fiooding quantities of water as fog and appiy from as far away as possible. If possible without risk, stop flow of gas
before exanguishment .

Unusual Fire or Expiosion Hazards: Liquefied or compressed gas has a low ignition energy and burns with a light blae to nexrly invisible
flame. Conuiner may explode in heat of fire. Hydrogen has a burning rate of 9.9 mmsmin.

Special Fire-fighting Procedures: Because fire may produce toxic thermal decomposition products, wear a self-contained breathing spparams
(SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode. Approach fire with castion since high temperamure flame is
pracucally invisible. Approach release from upwind as flame can flash back easily. Use wazer spray w cool fire-exposed continers. Stuctaral
firefighter’s protecuve clothung provides oniy limuted protection. Stay away from ends of tanks. For massive fire in CArgo mes use MOMILOT
nozzles or unmanned hose holder; if impossible, withdraw and let fire bum. Withdraw immediately if you hear arising sound from ventng safety
device or nouce unk discoloration due o fire. Do not release runoff from bre control methods 1o sewers or waterwaeys.

Section 5. Reactivity Data. . - -

Stbllity/Poiymertzation: Hydrogen is stable at room i=mperanure in closed continers under normal swrage and handling conditons. Hazard-
ous polymerization cannot oceur, '

Chemical Incompatibllities: Under normal temperawres hydrogen is not very chemically reactive, but as temperanires increase so does
reacgvity. “Expiodes on contact with bromine wrifluoride. fluorine, chiorine wiflucride, hydrogen peroxide + catalysts, and acetylene + ethylene.
Explodes when heated with 3,4-dichloronitrobenzene + cazalysts, caicium cxrbonate + magnesiom, vegetsble oil + canalysis, ethylene + nickel
catalysts, diflucrodiazene (> 90 *C), 2-nitroanisole (> 250 "C/34 bar + 12% catalyst), copper (II) oxide, nitryl flsoride, (> 200 °C), or polycarbon
menofluoride (> 500 *C). Forms shock sensitive compounds with bromine, chiorine, iodine heptafluoride (heat or spark sensitive), chlorine
dioxide, dichlorine oxide, dinizogen oxide, dinitrogen legraoxide. and oxygen (gas). Reacts with liquid nitrogen and heat to create an expiosive
product A vioient reaction or ignition occurs with air + cataiyses (pla.n‘numuuimﬂnmeuhcmminhgahswbedozlndﬁ,). iodine, dioxane +
mickel, lithium, nitrogen triflucride, oxygen difluoride, paliadium + isopropy! alcohol, lead trifluoride, nickel + oxygen, flucrine perchioraze
(ignition on contact), xenon hexafluoride (violent reaction), nitogen oxide + oxygen (ignition above 360 *C). paliadium powder + 2-propancl +} _ _
ar (spontaneous ignition). Produces a vigorous exothermic reaction with benzene + Raney nickel catalyst, metais (lithium, calcium, barium, '
swonuem. sodium. and potassium above 300 °C), palladium (II) oxide, paliadium wiflucride, and 1.1,1-tis(hydroxymethyl)-nitromethane +
nickel catalyst Some metals are susceptible to hydrogen agack or embrittiement.

Conditions to Avoid: Exposure to heat. flame, and incompatibles. Continue on next page
Cooyrgm © 1992 Gamnm Pybinamy Coapersems
Anw J wam ov wunout um P L] . -




MGLE I wBIGL] s wiie o ——— e —rwie - — \\-/
Reauwed uncer USTL S8tety ang mesin Regusuons Octunssons: S856ty eng 1esih ACrrengermon /
for Srovera Emowyrem (23 CFR 1915)

OudB Mo 12187
Exowowor: Dois (321786

PREPARED 1/10/86

Sechon |

Manuiaciurer s Name Emergency Taisonons humoesr
ATCONDX,  INC. {212) 473-1300
Aooress (Numper Sireet. Cily. Siate. anc 2IP Cooe Chemcsi Name
213 PARX AVENUE SOUTH ang Syromyms N.A.
Tiaoe name
NEW YORK, N.Y. 10003 8na Syronyrms ALCONOX
Chemecas formss
Ci3er-1, Cb3ei=l, Lodol=2 -3 -4 -5 Famey ANIONIC LEu:nuzNT N.A.
Section | - Hazsreous ingredients DESl= . Saz . )
Puint. Preservativer and Ssivenls o %  TLVIUMmMS) Alove and Melalllc Coatings W TV {Unan
Pygrmenis Base MeLsi
NONE . NONE 1
v NONE ' e NONE .
1=t Matamc Coangs i
v NONE NONE |
> Faer Meial
vens - NONE Pus Costng or Cors Fas NONE ‘ ‘
ADC.l.veS Others I
NONE : NONE | |
Cilivers 1 |
NONE - |
carcous Miztures of Other Liquigs. Souds or Gases
% TLY (Unen
NONZ i | I
Secran 11 - Physcal Data ]
Bomng Powryt {*F} Soscaic Gravay (#,0e1}) I
N.A. 4 PNz,
vasor Sressure {Mm =g Percent YOG DY VOIME (%) ;
: N.A. | N.A.
Vapor Censiy rAlRE1) Evesoraton Rale
’ N - A - o] | N - A -

SOuu Dy 1N Waler
APPRECIAELE

Apoeuiance and 00 Ly e POWDER INTERSPERSED WITH CREAM COLORED FLAKES - ODORLESS

Secmion LV - Fire snd Expiosion Mazard Osta
Eagn PO (Mathod Used)

NOKE | |[Fammacie Lmes AL “ K.A.

Bunguannz a0l WATER, CO,, DRY CHEMICAL, FOAM, SAND/EARTH

Soecsd Frie Fignung Procesures

TOR FTIRES INIVOLVING THIS MATERIAL, DO NOT ENTER WITHOUT
PROTECTIVE EQUIPMENT AND SELF CONTAINEZD BREATHING APPARATUS

Umusual Fre ans ExIGMON MASaras.

NOME

-
—

Page 1 {Continuea on Reverse Side) = I’-uw:“" 3




ol CHEMTOX TOXICOLOGICAL DATA
(c)1985.86.87.88.89.90,1991 by Resource ConsultanisInc Al rights reserved.

CHEMTOX RECORD  :3539

NAME :ISOPROPYL ALCOHQL

CAS NUMBER 167-63-0

IDLH :12000 ppm Source: NIOSH

OSHA DATA - :Transitional Limits:
PEL = 400 ppm(980mg/M3)
Final Ruie Limirs:

TWA =400 ppm (980 mg/M3)
STEL = 500 ppm(1225 mg/M3)

ACGIH TLV :ILV = 400 ppm(980 mg/M3) STEL: 500 ppm
TARGET ORGANS (EYES.SKIN,RESP SYS Source: NIOSH
REPRODUCTIVE TOX :This chemical is a reproductive toxin to mammals.
SHORT TERM TOX  :Inhalation: IRRITATION OF THE NOSE AND THROAT MAY
OCCUR AT 400 PPM AND ABOVESkin: 5% SOLUTION MAY
CAUSE IRRITATION AND DRYNESS.ZEyes: VAPOR LEVELS OF
CAUSE IRRITATION AND DRYNESS.ZEyes: VAPOR LEVELS OF
20 PPM OR ABOVE MAY RESULT IN IRRITATION. LIQUID
MAY CAUSE CORNEAL BURNS AND EYE DAMAGE 3Ingestion:
225 ML (273 OQZ) HAS CAUSED SALIVATION, REDDENING
OF FACE, STOMACH PAIN, DEPRESSION, DIZZINESS, HEADACHE,
VOMITING AND UNCONSCIOUSNESS. INGESTION OF 100 ML
(3 OZ) HAS CAUSED DEATH.(NYDH) : _
LONG TERM TOX ‘NO REPORTED LONG TERM EXPOSURE EFFECTS.(NYDH) ( =
MEDICAL CON'DTION
AGGRAVATED . :No data available
SIGNS/SYMPTOMS  :Vapors cause mild irritation of eyes and upper respiratory
tract high concentrations may be anestheric. Liquid
hﬁmeyamdmyminjuy;hmhnmsﬁn; _
if ingested canses drumkenness and vomiting. Source:
CHRIS MILD IRRITATION TO EYES, NOSE. THROAT; DROWSINESS,
DIZZINESS, HEADACHE; DRY, CRACKING SKIN: GASTRO-INTESTINAL
CRAMPS, NAUSEA. DIARRHEA. Source: 2
LD50 (mg/Kg) : ori-rat 1LD50:5045 mg/ kg

THIS CHEMICAL IS A KNOWN OR SUSPECTED CARCINOGEN LISTED BY NPT, IARC OR OSHA




).
Fa
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es PHYSICAL DATA SUMMARY
(¢)1985.86.,87.88.89,90.1991 by Resource Consultanss.Jne. All rights reserved.
CHEMTOX ID NUMBER - : 3539%

CHEMTOX NAME : ISOPROPYL ALCOHOL

CAS NUMBER : 67630

FORMULA/CHEMICAL CLASS : C3HS0/Alcohol

MOLECULAR WEIGHT  : 60.11

PHYSICAL DESCRIPTION : COLORLESS LIQUID WITH A SWEET ODOR

BOILING POINT : 180.5F

MELTING POINT : -128F

VAPOR PRESSURE : 8926 mm @ 56.77 C
WATER SOLUBILITY : MISCIBLE
SPECIFIC GRAVITY : 0.785 @ 20C
IONIZATION POTENTIAL : 10.15eV

FLASH POINT {CC) : 698 F

UEL 127 %

LEL 123 %

AUTOIGNITION TEMP : 7502 F




ATTACHMENT II

Project Health and Safety Forms




Ogden Tailgate Safety Meeting Report

Check One:
O Initial Kickoff Safety Meeting

Date: : Site:

( Regular/Daily Tailgate Satety Meeting

QO Unscheduled Tailgate Safety Meeting

Field Manager:

{pring}

Site Health and Safety Coordinator.

{print}

Order of Business

Topics Discussed (check all that apply).
{3 site History/Site Layout

3 Scope of Work

Q3 Personnel Responsibilities

[ Medical Surveillance Requirements
3 Training Requirements

Q) Safe Work Practices

Q) Logs, Reports, Recordkeeping

(1 Sanitation and HNumination

O Air Surveillance Type and Frequency
{1 Monitoring Instruments and Personal Monitoring
0 Action Levels

Q) Accident Reporting Procedures

O site Control {visitor access, buddy system, work
zones, security, communications)

{1 Discussion of previous "near misses" including work
crew suggestions to cerrect work practices to avoid
similar occurrences

Safety suggestions by site workers:

QO Engineering Controls

O PPE Required/PPE Used

3 Define PPE Levels, Donning, Doffing Procedures

0 Physical Hazards and Controis (i.e., overhead utility lines)
(3 Decontamination Procedures for Personnel and Equipment

) General Emergency Procedures ( i.e., locations of air horns
and what 1 or 2 blasts indicate}

(0 site/Regional Emergency Procedures (i.e., earthquake
response, typhoon response, etc.)

[ Medical Emergency Response Procedures (i.e., exposure
control precautions, location of first aid kit, etc.)

[J Hazardous Materials Spill Procedures

[ Applicable SOPs (i.e., Hearing Conservanon Program,
Safe Driving, etc.)

3 tnjury/lliness Reporting Procedures
O Route to Hospital and Medical Care Provider Visit Guidelines

(J Hazard Analysis of Work Tasks (chemical, physical, blologacat
and energy health hazards and effects)

Action taken on previous suggestions:

Injuries/accidents/personnel changes since previous meeting:

Heatth and Safety/Forms/Tailgate.FH5
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WORKPLACE EXPOSURE MONITORING RECORD

Name: Project No.:
Soc. Sec. No.: Project Name:
Employver/Office: Project Dates:
Job Function: Project Location:
SAMPLING METHOD: SAMPLE TYPE: WORK ZONE:
DAdsorber :
[Metector Tube: - L .
[Contamination Reducti
CDosimeter Badge: Threa on
[Filter: Background EExclusion
Ompinger: . L
Meter: . Biological [Bupport
Dther: . [Personal [Dther
SAMPLE COLLECTION:
Sample No.: Sample Duration: {min.)
Instrument Make/Model: Sample Rate: {L/min.)
Calibration Date: Sample Vol.: 40
Sampie Date: ATMOSPHERIC CONDITIONS:
Collected By: low 0-30 Olight 0-5
Analyzed By: Humidity (%): Med 30-70 Wind (mph): (Moderate 5-20
{Use reverse side for caiculations and sketches High 70-100 High >20
as necessary) Temp.: °F  Direction:
ANALYTICAL RESULTS:
Contaminant Concentration Units Anaivtical Method Detection Limit

PPE WORN: (V= Yes)

[Half-Face Purifving Respirator Misposable Coverall DBafety Glasses
[Fuli-Face Purifving Respirator Chemical Gloves QGoggles
[Air Supplied Respirator [Chemical Boots Hearing Protection
Disposable Respirator [Blicker Mther
Chemical Canridge Mnknown
CHEPA Cartridge )

OTHER REPRESENTATIVE PERSONNEL.: GENERAL COMMENTS:

Disiribution: H & S Personnei File, Prosect Fiie, Empioyee, Other




||1. Was the First Aid Responder exposed to blood or other potentially infectious materials?

FIRST AID INCIDENT REPORT

Date of Report:
Date of Accident/Incident:

Descripton of the Accident/Incident: (time, locaton, event, description of injuries)

Name of Injured Person: Emplover:

IR N —

Name of First Aid Providers(s): Social Securitv No.:

—_—

Bloodbome Pathogen Exposure Incident Evaluation:

J Exposure Occurred (see question 2)
3 No Exposure

2. Exposure occurred by contact with the following (check all that apply):

3O Evye - T Non Intact Skin (cuts, abrasions)
3 Mouth O Needlestick
O Other Mucous Membrane O Human Bite

M

Exposure Control Precautions Taken (check all that apply):

O Gloves O Immediate Personal Hygiene

O Face Mask O Previous HBV Immunization

O One-way CPR valve O Recommended for HBV Immunization
O Eye Protection 3 Other

e ——————— ———

Please attach this completed form to the Supervisor's First Report of Injury and forward to

Human Resources and your Office Health and Safety Coordinator or, as applicable, to the
CLEAN Health and Safety Manager (HSM).



SUrsRvISVA D> REFURT Or ACCIDENT

N In orger to prevent accidents. it t3 necessary 10 know how and why they occur. State facts as accurately 45 Dossible..
© Accurate reporung of all tacts will heip in the preparanon of the *Empioyers Report.® Submi YOUr Compiele FERON wither
T 24 nours. If agdihonal space 1S neeted. use reverss side.

£

Name of Injurea Empioyee Deparment in Whnich Regulany
Employed
Inury Date Time am Dale Empioyer was Noutea of injury
p.m. .
Where? (Specity oepl., joD SitB, 6iC. Name ot witnesses.
Dig Accicent Occur on D Yeos (Specury aept. 4 )
2
Employers Premises? D»No

Wnat was empioyes ooing wnen injured? {Sucn as: walking, lifting. operating machines, eic.) Be specinc

Please gescrnoe fully the evenis 1nat resulted in mjury or occupational cisease. Tell what happened and how i happened? (Do
not descnbe nature of imury.)

What macrine. l0OI. SuDSIance or ODIECt was MOS! CioSely CONNECIad with the mjury? (e.g.. the machine ompiovee: Struck
against or which stuck him: the cherucal thai irritated his skin: in cases of sirain, the thing he was lifting, pulling, etc.)

Nature of imjury ana pan of bogy atrectes.

CAUSES OF ACCIDENT: CHECK ALL THAT APPLY

UNSAFE BULDING OR WORKING CONDITIONS INSTRUCTIONS AND TRAINING

[0 tavour oF oreramons O noe
(O vLavouT oF macHiNERY O wcommere
[ amnsare PrROCESSES 0 sroneos
[] mprOPER vENTILATION [] NOT FOLLOWING INSTRUCTIONS
[] MPROPER SANTATIONHYGIENE [] oreranNG wimHOUT auTHORITY
[J weroreRuGHT [} womrNG ATUNSAFE SPEED
[0 exessvenose ] ~eremce
[ m.00RsoR PLATFORMS [] untraned wprocEDURE
[0 wisceraneous { ] NCORRECT USE OF TOOL OR EQUIPMENT
(] weRoPER JUDGMENT
HOUSEKEEPING [] merorerUFmNG
] urnnG Excessive waigHT
] MPROPERLY PILED OR STORED MATERIAL
CONGESTION DISCIPUNE
PHYSICAL HAZARDS OR EQUIPMENT [ ~oTFouLowinG SAFETY AULES
HORSEPLAY
[J merFecTveLY GuaRDED
[ weusrosm APPAREL OR PERSONAL PROTECTIVE EQUIPMENT
] cuarpRBMOVED
{ ] peFecTWETOOLS [0 rroTECTIVE EQUIPMENT NOTUSED
[] oerecveEmacranes [ unsumaeLE PROTECTIVE EQUIPMENT
[0 oerecrive ateriaLs [ unsumaBLE cLOTHING OR FOOTWEAR

What can De done to prevent such an accigent irom happening again?

Approx. gate conouon Signature of Supervisor:

Dale:
will be corrected?




_ RECORD OF CHANGE
SITE-SPECIFIC HEALTH AND SAFETY PLAN

GENERAL SITE INFORMATION

SITE NAME: DATE:
PROJECT MANAGER: ENGINEER-IN-CHARGE:.
SITE MANAGER: SITE H&S COORDINATOR:

DESCRIPTION OF AND JUSTIFICATION FOR CHANGE

e e e e e e e s N VR A TN

SHSC SIGNATURE: DATE:
HSM AUTHORIZATION: DATE:




EMPLOYEE/VISITOR DAILY ROSTER

PROJECT NO. SITE NAME:
DATE: PROJECT MANAGER:
DATE NAME COMPANY TIME TIME

ONSITE OFFSITE

Note: Visitors will be informed of site-specific health and safety precautions prior to signing this roster.




ATTACHMENT III

Potential Chemical Hazard Properties and
Exposure Information




POTENTIAL CHEMICAL HAZARD PROPERTIES AND EXPOSURE INFORMATION*

METALS:

[o5mgm? |somgm3 |NE |NE  [imh | kit nose, throat, mouth; Silver-white, lustrous, hard, or
timon cough; stomach cramps; a dark gray, lustrous powder
An y 0.5mg/m3 insom; anor; irrit skin :
Arsenic 200 mg/m3 NE. NE. NE. Inh Ulceration of nasal septum, Silver-gray or tin-white brittle,
3 Abs | derm, Gl disturbances, peri odorless solid
0.0lmg/m3 | 100mg/m Con | BEUT. Fesp imit, hyperpig of
skin
Ing
Chromium 0.5 mg/m3 NE/NE NA NA Inh | Histologic fibrosis of lungs Blue-white to steel gray.
Ing lustrous, brittle, solid
1.0 mg/m3
Lead 0.15mg/m3 | NE/ 700mg/m3 NA NA/NA | Inh Weak, lass, insom; facial Heavy ductile soft gray solid
0.0 3 Ing pallor; pal eye, anor, low-wt,
.05 mg/m colic; anemia; gingival lead
line; tremor; para wrist, ankles
encephalopathy; nephropathy;
itTit eyes; hypotension
Mercury 0.1 mg/m3 NE/NE unknown i NA/NA {Inh | Pares; ataxia, vision, hearing | Silver-white, heavy, odorless
Con | skin bums; emotional dist
1.0 mg/m3
TPHs (fuels): NE/ NE/ NE. 1.4%/f Inh Dizz, head, naw; irrit eyes, Clear liquid
Diesel NE. NE. 15% Abs | nose, throat; nausea
ing
Con
P-4 200 ppm 2500 mg/m3 | N.E. 1.3%/ Inh Vapor causes slight irritation Colerless to Light brown liquid,
(CHRIS) 8.0% Abs { toeyes and nose, liquid with a fuel-like odor
Ing irritates stomach; if taken into
lungs, it may cause coughing,
Con | gistress, and pulmonary edema | _
Qils NE./ NE/ NE. NE. Ing Minimal gastrointestinal tract | Yellow-brown, oily liquid with
NE. NE. imritation lube-oil odor
VOCs: 1000ppm / NE./ 11.99 NA/NA | Inh Imit skin, throat; drow; derm; | Colorless to water-white, with
Freon-113 600 3 | 2000ppin Ing NS depression an odor like carbon
7 g/m Con tetrachloride at high concent
Methyl Chioroform/ NE/ 350 ppm/ 1L.G 7.5%/ Inh Head, lass, CNS depress, poor | Colorless liquid, with a mild,
1,1,1 -Trichloroethane 350 ppm 700 ppm 125% lIng equi; irrit eyes; derm; card chloroform-like odor
Con arthy .
Trichloroethylene {TCE) | S0 ppm/ NE/ 9.45 8.0%/ Inh Irmit. eyes, skin; headache; Colorless liquid with a
100 ppm 1000 ppm 105% | Ing tremor; nav; vomit; chloroform-like odor
Con

derm; card arthy (carc)

NOTE: The above information was derived from NIOSH Pocket Guide 10 Chemical Hazards June 1997. ACGIH Threshold Limit Values 1997 and
Chemical Hazard Response Information System (CHRIS). Permissible Exposure Limits OSHA 1989, as adopted by the states of California and Hawaii.

* The information listed is provided for Ogden personnel to satisfy OSHA Standards. Based on previous soil and surface water sampling in and near Bell
Canyon, chemicals detected above background levels are not expected during sampling activities.

313150002 - Bell Canyon Sampling HSP



- POTENTIAL CHEMICAL HAZARD PROPERTIES AND EXPOSURE INFORMATION*

SVOCs: A2/ NE. NE./ Inh {carc) Polynuclear aromatic
Benzo{b)luoranthene/ 02mgm3 |NE NE. Con h}'dl'(l)cal"bon '-h";(l:l’yﬂalﬂlm
as colorless needles melting at
Benzo(facephenanthrylene Ing 167-168 celsius degrees.
Benzo{f)}fluoranthene A2/ 2 ppm/ NE. NE./ Inh (carc) Polynuclear aromatic
0.2 mg/m3 NE. NE. Con hydrocarbon
Ing
Chrysene/ A2/ A2/ NE. NE./ Inh Ixrit skin; (carc) An odorless polynuclear
1,2-Benzophenanthrene . 3 NE. NE. In aromatic hydrocarbon that
P 0.2 mg/m C:n forms red, blud, fluorescent
crystals
Fluoranthene NE./ NE./ NA NE./ Inh | Drrit skin, muc membrane; Plates crystalized from
NE. NE. NE. Ing may cause emors alcohol, insoluble in water.
Con
Maphthalene 10 ppin/ NE/ 8.12 09% /- { Inh Eye irrit; head; conf, Colorless to brown solid with
10 ppm 500 ppm 599 Abs | excitement; mal; nay, vomit, | an odor of mothballs
‘ Ing abdom pain; imrit bladder;
profuse sweat; jaun; hema,
Con hemog, renal shutdown; derm
Phenanthrene N.E/ NE./ N.E. NE.f Con | Photo sensitizer of skin; {carc) | NA
0.2 mg/m3 NE. NE.
Pyrene NE/ NE/ NE. NE./ Con | lmit skin; (carc) Colorless solid, solutions have
0.2 mghn3 NE. NE. a slight blue color
PCBs: 0.001 mg;mi’u NE./ NE. NE./ Inh Trrit eyes; chioracne; Colorless to light-colored,
Chlcrodiphenyi 1 mg/m3 5 mg/m3 NE. Ing | reproeffects; (carc) viscous liquid with a mild
(42% chlorine} hydrocarbon odor
Chlorodiphenyl 0.001 mg!m3" NE./ NE. NE./ inh Irrit eyes; chloracne; Colorless to pale-yellow,
(54% chlorine) 3 NE. Ing | repro effects; (carc) viscous liguid or solid with a
05mgm3 | Smem mild, hydrocarbon odor
Dioxins no numerical | NE./ NE. NE./ Inh Imit eyes; allergic derm, Colorless to white crystalline
(TCDD} values/ NE. NE. Abs | chloreacne; Gl dist; possible solid
none Ing repro effects; hemorr; {carc)
Con

NOTE: The above information was derived from NIOSH Pocket Guide 10 Chemical Hazards June 1997. ACGIH Threshold Limit Values 1997 and
Chemical Hazard Response Inforration System (CHRIS). Permissible Exposure Limits OSHA 1989, as adopted by the states of California and Hawaii.

* The information listed is provided for Ogden personnel to satisfy OSHA Standards. Based on previous soil and surface water sampling in and near Bell
Canyon, chemicals detected above background levels are not expected during sampling activities. )
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POTENTIAL CHEMICAL HAZARD PROPERTIES AND EXPOSURE INFORMATION

*C OSHA Ceiling Limit PEL OSHA Permissible P Ionization potential
Exposure Limit

IDLH Immediately dangerous to | NE None established STEL Short-term exposure
life or death limit

LEL Lower explosive limit ppm Parts per million UEL Upper explosive limit

mg/m3 Milligrams per cubic STEL Short term exposure limit TLV ACGIH threshold limit
meter values

NA Not applicable TWA Time weighted average

**ahd=abdominal hemato=hemotopoietic pig=pigmentaiton

Abs=skin absorption hemog=hemoglobinuria preu=pneumonia

anes=anesthesia hemonr=hemorrhage preuitis=pneumonitis

anor=anorexia hyper=hypersenstivity PNS=peripheral nervous system

arrhy=arthythmias hypox=hypoxemia polneur=polyneuro-pathy

Asb=asbestosis ict=icterus proé=proteninuria

asphy=asphyxia inco=incoordination pulm=polmonary

BP=blood pressure incr=increase resp=respiratory

bron=bronchitis inflam=inflamimation retster=reirosternal

carc=carcinogen Ing=ingestion salv=salivation

card=cardiac Inh=inhalation sens=sensitization

CNS=central nervous sysiem inj=injury sez=seizure

Con=contact insom=insomnia som=somnolence

conf=confusion ureg=imegular subs=substernal

constip=constipation irrit=irritant sweat=sweating

convuls=convulsions jaun=jaundice swell=swelling

Cyan=Ccyanosis kera=keratitis Sys=system

decrs=decrease lac=lacrimation tacar=tachycardia

depres=depressant lar=laryngeal tend=tendermess

denm=dermatitis lass=lassitude tght=tight

diarr=diarthea lencyt=leukocytosis UNCON=\INCONSCiousness

dist=disturbance leupen=lukopenia verti=venigo

dizz=dizziness li-head=lightheadedness vesic=vesicuation

drow=drowsiness low-wgt=weight loss vomit=vomiting

dysp=dyspnea mal=malaise weak=weakness

emphy=emphysema malnut=malnutrition <wgi=weight loss

equi=equilibrium ment=mental

eryt=erythema MONOCY-=fNONOCYLOSIS

euph=euphoria muc memb=mucous membrane

extrm=extremities musc=muscle

fail=failure nau=nausea

fasc=fasiculation Nerv=nervous

FEV=forced expiratory voiume palp=palpitations

fib=fibrosis para=paralysis

ftg=fatigue pares=paresthesia

func=function perf=perforation

Gi=gastrointestinal peri neur = peripheral neuropathy

gidd=giddiness periob=periorbital

haul=hallucinations phar=pharyngeal

head=headache photo=photophebia
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POTENTIAL CHEMICAL HAZARD PROPERTIES AND EXPOSURE INFORMATION

ACGIH TLVs and OSHA PELs are "Time Weighted Average” (TWA) concentrations that must not be exceeded
during any 8-hour shift or a 40-hour work week.

Ceiling concentrations must not be exceeded during any part of the workday; if instantancous monitoring is not
feasible, the ceiling must be assessed as a 15-minute TWA exposure.

IDLH represents the maximum concentration from which in the event of respiratory failure one could escape
within 30 minutes without a respirator and without experiencing any escape-impairing (e.g., severe irritation)
or irreversible health effects.

[skin] designates the potential for dermal absorption; skin exposure should be prevented. The value only
represents inhalation hazards.

« "ppm" is parts per million by volume in air and is not equivalent to mg/kg by weight.

» IPs (given in electron volt (ev) units) are presented for photoionization detector (PID) usefulness evaluation.
« A2 = suspected human carcinogen and exposure levels should be a low as possible.

4+ Exceeds PID detection capabilities.
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ATTACHMENT 3
STANDARD OPERATING PROCEDURES (SOPS)
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INTRODUCTION

This document describes the Standard Operating Procedures (SOPs) to be used during the
environmental investigations at the Santa Susana Field Laboratory (SSFL). The SOPs
have been developed to provide personnel with guidance on administrative, field, data
management, health and safety, and other procedures.

This document has been prepared to ensure that field personnel understand their authority,
their responsibilities, and the objectives and schedule of the field sampling program. All
field tasks will be completed in a safe and responsible manner. Field tasks will be
performed following the SOPs and will be coordinated with the tasks described in the
Work Plan Addendum and the Quality Assurance Project Plan (Appendix G).

These procedures are presented in approximate order in which they will occur in the field.
These procedures are intended as guidance and may be modified as appropriate on a project
and/or site-specific basis. Maodifications made to the SOPs will require approval by the
project manager and will be clearly documented.
Each SOP in this document follows a consistent format. Each procedure contains the
following numbered major sections. If a section is not required for a particular procedure,
the heading will be entered and a term such as "None" or "Not Applicable” is entered.

1.0 PURPOSE

This section contains a short statement of the objective of the procedure.

2.0 SCOPE

This section defines the extent of the application of the procedure.
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(RCRA) Corrective Action Program at the SSFL. Only those SOPs that are applicable to
the scheduled RCRA Facility Investigation (RFI) work to be conducted at the SSFL facility
are included. Each SOP is internally paginated, and the SOP numbers from the Ogden
Master Plan of SOPs are maintained for consistency.

The SOPs covered in this document inciude:

» SOPFP-B-7, Utility Clearance;

* SOP FP-B-1, Surface Geophysics,

» SOP FP-C-3, Soil Gas Survey,

* SOP FP-C-1, Soil and Rock Classification,

* SOP FP-C-2, Soil Sampling;

* SOP FP-C-4, Surface Water Sampling;

* SOP FP-D-5, Equipment Decontamination;

» SOP FP-B-8, Investigation Derived Waste Management,
SOP FP-F-5, Field Logbooks;

+ SOP FP-F-2, Field QC Samples (Water, Soil);

* SOP FP-F-6, Record Keeping, Sample Labeling and Chain-of -Custody;
* SOP FP-F-7, Sample Handling, Storage and Shipping,
*  SOP DMP-9 Chain-of-Custody Logbook;, and

* SOP DMP-2, Data Management.
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UTILITY CLEARANCE

1.0 PURPOSE

This Standard Operating Procedure (SOP) describes the process for determining the
presence of subsurface utilities and/or other cultural features at locations where planned site
activities involve the physical disturbance of subsurface materials. This SOP is applicable
to the following activities: soil gas surveying, excavating, trenching, drilling of borings and
installation of monitoring wells, use of soil recovery or slide-hammer hand augers, and all
other intrusive sampling activities. The primary purpose of this SOP is to minimize the
potential for damaging underground utilities or other subsurface features which could result
in physical injury, disruption of utility service, or disturbance of other subsurface cuitural
features.

2.0 SCOPE

These procedures should be utilized to locate and identify the positions and types of
underground utilities at sites where subsurface work is to be directed by Ogden. This
procedure has been developed to serve as management-approved professional guidance for
subsurface investigation programs. As professional guidance for specific activities, these
procedures are not intended to obviate the need for professional judgment to accommodate
unforeseen circumstances. Deviances from these procedures in planning or in execution of
planned activities must be approved by the Project Manager and fully documented.

3.0 DEFINITIONS

3.1 UTILITY

For this procedure a utility is defined as a man-made underground line or conduit, cable,
pipe, vault or tank which is, or was at sometime in the past, used for the transmission of

material or energy (e.g., gas, electrical, telephone, steam, water or sewer, product transfer
lines, or underground storage tanks.
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Procedure Number: FP-B-7, Utility Clearance Revision: 1
Date: August 1996 Page: 3o0f 6

5.1 PREPARE PRELIMINARY SITE PLAN

A preliminary, scaled site plan depicting the proposed exploratory locations shall be
prepared as part of the work plan. This plan should include as many of the cultural and
natural features as practical.

5.2 REVIEW BACKGROUND INFORMATION

A search of existing plan files to review the as-built plans is necessary to identify the
known location of utilities at the site. The locations of utilities identified shall be plotted
onto the preliminary, scaled site plan. If utilities are within close proximity to a proposed
exploration activity, the Project Manager shall be informed. The Project Manager or Field
Manager will determine if it is necessary to relocate the exploration activity.

Interviews with onsite and facility personnel familiar with the site will be conducted to
obtain additional information regarding the known and suspected locations of underground
utilities. Utilities other than those identified on the as-built plans will be penciled in on the
preliminary plans, at their approximate location including identification of dimensions,
orientation, and depth. A corresponding entry into the field log will be made describing the
type of utility, the personnel who provided the information and the date the information
was provided.

During the pre-fieldwork interviewing process, the interviewer will determine what
personnel at the site would need to be notified of any incident involving the damage to
existing utilities. This information will be recorded in the field log book with the
corresponding telephone numbers and addresses.

5.3 SITE VISIT - LOCATE UTILITIES - TONING
Prior to the initiation of field activities, a site visit shall be made by the field task manager
or similarly qualified staff personnel. Careful observations of existing structures and

evidence of associated utilities, such as fire hydrants, irrigation systems, manhole and vault
box covers, standpipes, telephone switch boxes, free-standing light poles, gas or electric
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5.4 PREPARE SITE PLAN

Prior to the initiation of field activities, a final site plan shall be drafted which indicates the
location of subsurface exploration areas and all known or suspected utilities present at the
site. Copies of this site plan shall be provided to the field task manager, the Project
Manager and the subcontractor who is to conduct the subsurface exploration work. The
site plan should be reviewed with the client representative to verify its accuracy prior to
initiating subsurface sampling activities.

6.0 RECORDS

A bound field logbook detailing all activities conducted during the utility locating procedure
shall be kept. The logbook will describe any changes and modifications made to the
original exploration plan. A report prepared by the trained utility locator shall be prepared
and kept in the project file. A copy of the final site plan shall also be kept on file.

7.0 REFERENCES

Procedure FP-B-1, Surface Geophysics.

8.0 ATTACHMENTS

None.
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SURFACE GEOPHYSICS

1.0 PURPOSE

This procedure describes the procedures needed to acquire surface geophysical data to
facilitate the collection-of geologic, hydrogeologic, and geotechnical data related to
hazardous waste site characterization.

2.0 SCOPE

This procedure has been developed as an aid in determining whether surface geophysics
should be used at a site, the most applicable methods for a particular objective and proper
field procedures to be followed. As professional guidance for specific guidance activities,
this procedure is not intended to obviate the need for professional judgment to
accommodate unforeseen circumstances. Deviation from this procedure in planning or in
the execution of planned activities must be approved by management personnel and
documented.

3.0 DEFINITIONS

The following definitions apply to a number of terms contained herein. For a more
complete set of terms and definitions, refer to R.E. Sheriff (1990).

3.1 COUPLING
Interaction between systems.
1. Device for fastening together, as the plugs for connecting electrical cables.
2. Aspects which affect energy transfer. Thus the "coupling of a geophone to the

ground” involves the quality of the plant (how firmly the two are in contact) and
also considerations of the geophone's weight and base area, because the
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3.3 ELECTRICAL SOUNDING

An IP, resistivity method, or electromagnetic method in which electrode or antenna spacing
is increased to obtain information from successively greater depths at a given surface
location. Electromagnetic sounding can aiso be done with a fixed spacing by varying the
frequency (time-domain technique). Electrical sounding is intended to detect changes in
resistivity of the earth with depth at this location (assuming horizontal layering).

Electrical Survey:

1. Measurements at or near the earth's surface of natural or induced electrical fields
to map mineral concentrations or for geological or basement mapping. See
electrical profiling, electrical sounding, electromagnetic method, resistivity
method, self-potential method, induced-polarization method, telluric method,
and magnetotelluric method.

2. Electrical logs run in a borehole.
3.4 ELECTROMAGNETIC METHODS

A methoed in which the magnetic or electrical fields associated with artificially generated
subsurface currents are measured. In general, electromagnetic methods are those in which
the electric and magnetic fields in the earth satisfy the diffusion eqguation (which ignores
displacement currents) but not Laplace's equation (which ignores induction effects) nor the
wave equation (which includes displacement currents). One normally excludes methods
which use microwave or higher frequencies (and which consequently have little effective
penetration) and methods which use DC or very low frequencies in which induction effects
are not important (resistivity and IP methods). Some methods such as Afmag' which
employ natural energy as the source are usually classified as electromagnetic methods
whereas other methods using natural energy such as the magnetotelluric method are not.
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2. The production of a double layer of charge at mineral interfaces or of changes in
such double layers as a result of applied electric or magnetic fluids.

3.7 LOW-VELOCITY LAYER
1. Weathering; a near-surface belt of very low-velocity material.
2. A layer of velocity lower than that of shallower refractors. See blind zone.

3. The B-layer in the upper mantle from 60 to 250 km deep, where velocities are
about 6 percent lower than in the outermost mantle.

4. The region just inside the earth's core.
3.8 RESISTANCE
Opposition to the flow of a direct current.

3.9 RESISTIVITY

The property of a material which resists the flow of electrical current. Also called specific
resistance. The ratio of electric-field intensity to current density. The reciprocal of
resistivity is conductivity. In nonisotropic material the resistivity is a tensor.

3.10 RESISTIVITY LOGS

1. Well logs which depend on electrical resistivity, normal, lateral, laterolog, and
induction log. Most resistivity logs derive their readings from 10 to 100 ft3 of
material about the sonde. Microresistivity logs on the other hand derive their
readings from a few cubic inches of material near the borehole wall.

2. Records of surface resistivity methods.
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3.13 SELF-POTENTIAL/SPONTANEOUS POTENTIAL (SP)

1.

A well log of the difference between the potential of a movable electrode in the
borehole and a fixed reference electrode at the surface. The SP results from
electrochemical SP and electrokinetic potentials which are present at the
interface between permeable beds adjacent to shale. In impermeable shales, the
SP is fairly constant at the shale base-line value. In permeable formations the
deflection depends on the contrast between the ion content of the formation
water and the drilling fluid, the clay content, the bed thickness, invasion, and
bed-boundary effects, etc. in thick, permeable, clean nonshale formations, the
SP has the fairly constant sand line value, which will change if the salinity of
the formation water changes. In sands containing disseminated clay (shale), the
SP will not reach the sand line and a pseudostatic SP value will be recorded.
The SP is positive with respect to the shale base-line in sands filled with fluids
fresher than the borehole fluid (also SSP).

. The DC or slowly varying natural ground voltage observed between nearby

nonpolarizing electrodes in field surveying. In many mineralized areas this is
caused by electrochemical reaction at an electrically conducting sulfide body.

3.14 TELLURIC

Of the earth. Often refers specifically to telluric currents.

3.15 TELLURIC CURRENT

A natural electrical earth current of very low frequency which extends over large regions

and may vary cyclically in that direction. Telluric currents are widespread, originating in
variations of the earth's magnetic field.

313150001
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‘plume’. If the target (i.e., the high conductivity plume in this example) does not contrast
sufficiently with the non-contaminated portion, then the geophysical survey will not be
successful. Often, preliminary calculations or a trial survey can be performed to evaluate a
particular method.

For purposes of this SOP, the geophysical methods discussed herein are classified as
follows:

* Seismic methods. These include seismic refraction and reflection method and
are typically applied to investigate depths to water or geologic structures
(stratigraphic horizons or depth to bedrock).

* Electrical Methods. A wide variety of these exist. Included are Direct Current
(DC) Resistivity, Complex Resistivity/Induced Polarization, Low-Frequency
Electromagnetic (EM) Induction (i.e., loop-loop methods), VLF (Very Low
Frequency EM), GPR (Ground Penetrating Radar), and metal detection
equipment. These respond to variations in the electrical properties of a site,
specifically the electrical conductivity and (for GPR) the dielectric/permitivity
constant. Applications include general geologic/hydrologic mapping,
identification of solute 'plumes,’ and the detection of conductive metallic
debris/objects.

* Potential Field Methods. Some methods do not require an active signal source
and instead measure naturally occurring potential fields of the earth. These
include measurements of the Earth's magnetic or gravitational fields. Magnetic
methods are often used to detect the response of the Earth's magnetic field to
metallic objects and can be very effective in locating buried metallic materials.
Gravity methods respond to subtle density variations and are typically used to
map the depth/thickness of alluvial basins or to detect cavities within
consolidated sediments (e.g., Karst sinkholes).

While a number of geophysical methods may be applied at hazardous waste sites, the scope
of this procedure is limited to the following commonly applied methods:
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(daily, at a minimum) to ensure internal calibration. The manufacturers’ guidelines and
specifications should be reviewed prior to any field application.

5.2.1 Seismic Method Limitations and Potential Problems
5.2.1.1 Refraction Surveys
Care should be exercised in avoiding the following potential problems:

» Poorly emplaced geophones, for example in loose soil;

+  Poor couplings of induced signal (e.g., strike plate) with ground;

» Intermittent electrical shorts in geophone cable (never drag geophone cables);

* Wet geophone connections;

» Vibration due to wind and traffic-induced noise;

» Improper gainffilter settings;

» Insufficient signal strength; and

» Topographic irregularities. An accurate topographic survey is often required
prior to field operations.

5.2.2 Electrical Method Limitations and Potential Problems

5.2.2.1 DC Resistivity

Measurement of electrical resistivity represents a bulk average of subsurface material
resistivity. In some instances, the resistivity of the target material may not contrast
sufficiently with ‘background' material to be observed with this method, especially as the
target material gets thinner and/or deeper. If highly conductive soils/rock are present at
shallow depths, electrical current may not penetrate to depths beyond this layer. An
electrical current always follows the path of least resistance.

The DC resistivity method has the following limitations or potential problems that may
occur during a survey:
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5.2.2.3 Ground Penetrating Radar (GPR) Methods

Ground penétrating radar (GPR) methods are often not useful where highly conductive
conditions or clay is present at shallow depth. The high-frequency signal propagates as a
function of both electrical conductivity and dielectric constant (permitivity). The selection
of transmission frequency is important as high frequencies are rapidly attenuated and the
signal may not penetrate. Often, a choice of frequencies is available and it is suggested that

site-specific field tests be performed over known, observable targets to determine whether
GPR is appropriate for use.

A number of potential problems may occur:

* Improperly adjusted/configured equipment (e.g., antenna gain, filter slopes or
gain thresholds);

* Insufficient signal and/or poor transmission qualities of the materials found at a
site (e.g., clay, saline water conditions); and

* The influence of reflected signals outside of the immediate zone of investigation
upon the radar record (e.g., fences, power poles, buildings).

5.2.2.4 Metal Detection

Metal objects which are not targets of the survey, including those worn or carried by the
operator, may interfere with measurements.

5.2.3 Potential Field Method Limitations and Problems

5.2.3.1 Magnetics

The signal measured by a magnetometer is time-varying and subject to solar storm induced
variations. Specific problems that may occur include:
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5.4 FIELD PROCEDURES

The following procedures apply to geophysical surveys conducted at a hazardous waste
site. Procedures may vary since equipment capabilities and methodologies are rapidly
evolving. In general, make sure that field locations are surveyed, and recorded accurately
and that the equipment is functional and calibrated. Typically, a control or base station
location will be establishéci to check the equipment response over the duration of the field
investigation. In addition, make sure a high signal to noise (S/N) ratio can be maintained to
obtain a geophysical response representative of the target/zone of interest.

5.4.1 Seismic Refraction Methods

Seismic refraction techniques are used to determine the structure of a site based upon the
travel time or velocity of seismic waves within layers. Interpretation of the travel time
variation along a traverse of geophones can yield information regarding the thickness and
depth of buried strata. Seismic methods are often used to determine depths to specific
horizons of contrasting seismic velocities such as bedrock, clay layers, or other lithologic
contrasts, and the water table (under unconfined conditions).

Procedures

1. Check the seismic signal and noise conditions on the instrument to verify the

proper functioning of geophones and cables and to check the instrument
settings.

2. When hard copies of seismic records are not produced by the seismic field
equipment, arrival time selected from the electronic display should be
immediately plotted on a time/distance graph in the field. A hard copy of the
data should generally be produced and kept in the record file. Problems with
improper picks are often discovered by early inspection of these plots.

3. Background or offsite data may be required for correlation to site conditions.
Correlation of the seismic data with electrical method results, if cbtained, or
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and discontinuous jumps in the data should not occur. Profiling data should also show a
general trend in the data from one station to the next. However, abrupt changes may occur
in both sounding and profiling data due to "noise" from near-surface inhomogeneities or
electrode contact problems.

The resistivity instrument can be calibrated using standard resistors or by using the internal
calibration circuits often contained within the equipment. Calibration is particularly
important if the data are to be compared to resistivity measurements from other instruments
or other parameters, such as specific conductance of water samples.

5.4.2.2 EM Methods

Electromagnetic methods (EM) provide a means of measuring the electrical conductivity of
subsurface soil, rock, and groundwater. Electrical conductivity (the inverse of electrical
resistivity) is a function of the type of soil, porosity, permeability, and the conductivity of
fluids in the pore spaces. The EM method can be used to map natural subsurface -
conditions and conductive contaminant plumes. Additionally, trench boundaries, buried
conductive wastes such as steel drums, metallic utility lines and steel underground storage
tanks may potentially be located using EM techniques.

Following factory calibration, the instruments will generally retain their accuracy for long
periods. However, a secondary standard area should be established at the field site by the
user for periodic recalibration. This will provide a reference base station, to check "drift"
in the instrument’s performance and to permit correlation between instruments.

While precision can be easily checked simply by comparing subsequent measurements with
the instrument at a standard site, accuracy is much more difficult to establish and maintain.

EM instruments are often used to obtain relative measurements. For these applications,
maintenance of absolute accuracy is not critical; however, the precision of the instrument
can be important. For example, in the initial mapping of the spatial extent of a contaminant
plume, a moderate level of precision is necessary. If the same site is to be resurveyed
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thunderstorms can generate noise in the EM system. Operations may have to be
postponed during rainstorms and resumed when these have ceased.

4. Technical judgment shall be exercised such that conductivity readings recorded
in the field are reasonable with respect to existing site conditions.

5. Instrument séhsitivity settings should be recorded in the field notebook as
readings are taken. The notebook should be submitted to the records file.

5.4.2.3 Ground Penetrating Radar

Ground Penetrating Radar (GPR) uses high frequency radio waves to acquire subsurface
information. Energy is radiated downward into the subsurface through a small antenna
which is moved slowly across the surface of the ground. Energy is reflected back to the
receiving antenna, where variations in the return signal are continuously recorded. This
data produces a continuous cross sectional "picture” or profile of shallow subsurface
conditions. These responses are caused by radar wave reflections from interfaces of
materials having different electrical properties. Such reflections are often associated with
natural hydrogeologic conditions such as bedding, cementation, moisture content, clay
content, voids, fractures, and intrusions, as well as man-made objects. The radar method
has been used at numerous hazardous waste sites to evaluate natural soil and rock
conditions, as well as to detect buried wastes and buried metallic objects.

The radar system measures two-way travel time from the transmitter antenna to a reflecting
surface and back to the receiver antenna. Calibration of the radar system and data requires
a two-step process:

1. First, the total time window (range) set by the operator must be accurately
determined.

2. Second, the electromagnetic velocity (travel time) of the local soil-rock
condition must be determined.

313150001 FP-B-1-19



Procedure Number: FP-B-1, Surface Geophysics Revision: 1
Date: August 1996 Page: 21 0f 26

is 1 foot per nanosecond (3x108 m/sec.). The following equation shall be
used:

t =2d/c

where: -
t = two-way travel time from antenna to the surface, (nanoseconds)
d = distance of antenna to the surface, (feet)
¢ = velocity of light in air, (1 foot/nanosecond)

2. Prior to conducting a survey, a GPR traverse should be conducted over a buried
object of known depth (if available). From the two-way travel time and the
measured burial depth of the object, the average electromagnetic wave velocity
in soil can be calculated from the following equation:

V=2d1t
The average dielectric constant of the soil is then calculated using:

Er=c2n2

where:

Er = average relative dielectric constant of soil (unitless)
¢ = velocity of light in air (1 foot/nanosecond)
v = average electromagnetic wave velocity of the soil (feet/nanosecond)

Note: The equation above assumes a soil with a relative magnetic permeability
of 1. Technical judgment shall be exercised such that soil velocity and

relative dielectric constant values are reasonable with respect to existing
site conditions.

3. A short GPR traverse shall be repeated twice daily over a known feature prior to
and after conducting daily operations. Technical judgment shall be exercised to
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be detected if the base station sampling frequency is high encugh. It may be
prudent to suspend operations during a magnetic storm and resume them when
the storm has passed. Identification of such periods of rapid synoptic variation
may be documented at a permanent base stations set-up onsite where continuous
readings are automatically recorded every ten to fifteen minutes. Alternatively,
readings may be manually recorded at a base stations during the survey every
45 to 60 minﬂies.

5. Use of automatic recording magnetometers requires recording in a field
notebook the magnetometer readings for the first and last station of each
traverse. The data recorded in the field notebook should be compared at the end
of the day with data from the automatic recording device. Data recorded in the
field notebook should be within 1 gamma of the values derived from the
recording device. It is recommended that the data be transferred onto hard
copies from the recording device on a daily basis.

Total field measurements may be corrected for these time variations by
employing a reference base station magnetometer; changes in the earth's field
are removed by subtracting fixed base station readings from the moving survey
data. Gradiometers do not require the use of a base station, as they inherently
eliminate time variation in the data.

5.4.3 Post-Operations

Standard hazardous waste site protocols should be followed by geophysical personnel
working at a site. In many cases, the geophysical survey may precede services that may
result in personnel contact with hazardous waste/materials. Standard hazardous waste site
decontamination procedures should be followed by geophysical personnel at all sites.

5.5 DATA REDUCTION/DATA INTERPRETATION

Geophysical surveys typically require significant data reduction and processing. The exact
methodology depends upon the purpose, scope, and type of survey.

313150001 FP-B-1-23
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6.0 RECORDS

The Field Program Manager is responsible for documenting all field activities in the field
notebook. The Field Program Manager should also oversee all subcontractor activities and
make sure that their documentation is complete.

7.0 REFERENCES

Benson, Richard C., Glaccum, Robert A., and Noel, Michael R. 1983. Geophysical

Techniques and Sensing Buried Wastes and Waste Migration, USEPA, Las Vegas,
Nevada, 236 p.

Weston. 1983. Standard Operating Procedure (Draft), CGMP.
Dobrin, M.B. 1976. Introduction to Geophysical Prospecting, McGraw-Hill.

Telford, W.M., L.P. Geldart, R.E. Sheriff, D.A. Keys. 1978. Applied Geophysics,
Cambridge University Press.

Sheriff, R.E. 1973, 1990. Encyclopedic Dictionary of Exploration Geophysics, Society
of Exploration Geophysics.

U.S Army Corps of Engineers.

8.0 ATTACHMENTS

None.
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SOIL GAS SURVEY

1.0 PURPOSE

This standard operating procedure (SOP) describes recommended soil gas surveying
procedures for use by Ogden personnel. The soil gas surveys will be conducted by
subcontractors following procedures specified by the Los Angeles Regional Water Quality
Control Board (provided as Attachment 1). This procedure should be used to provide
guidance to Ogden field personnel in providing subcontractor oversight.

2.0 SCOPE

This document applies to all Ogden personnel involved with managing or participating in
soil gas survey activities. As professional guidance for specific activities, this procedure is
not intended to obviate the need for professional judgement to accommodate unforeseen
circumstances. Deviance from this procedure in planning, or in the execution of planned
activities, must be approved by both the Project Manager.

3.0 DEFINITIONS
None.

4.0 RESPONSIBILITIES

The Project Manager is responsible for ensuring that the soil gas survey activities
conducted during the field program are in compliance with this procedure. The Project
Manager is also responsible for ensuring that the soil gas survey is conducted under the
supervision of an Ogden representative. It is recommended that supervisory personnel

have a thorough understanding of the principles of soil gas and the physical characteristics
of the vadose zone.
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In most cases, soil gas surveys performed during the field program will be conducted by
subcontractors. Ogden program personnel will be responsible for selecting the
subcontractor and directing their performance onsite.

Each soil gas subcontractor shall possess the necessary sample collection and analytical
instruments to perform the survey. The field methods employed by the subcontractor must
be in compliance with the methods specified in the Los Angeles Regional Water Quality
Control Board guidance (Attachment 1). The methods and equipment proposed for use by
the subcontractor should be evaluated prior to awarding the job. The individual responsible
for recommending selection of the subcontractor shall evaluate the subcontractor to
determine if compliance with this procedure is possible. If not, another subcontractor shall
be recommended. Alternatively, project-specific data quality objectives shall be evaluated
and modified, if appropriate, in a manner such that this procedure can generally be
followed.

5.2 EQUIPMENT

The following types of equipment are generally required to conduct the soil gas survey:

Hydraulic driving/hammering system designed to drill through pavement and
install or remove sampling probes;

» Stainless steel probes for collecting soil samples over specified depth intervals;

* Tubing, pumps, mini-bailers, vials, and centrifuges for collecting and preparing
soil gas and/or ground-water samples;

* Oilless air pump and evacuation chamber for collecting exact volumes of
ambient air or soil gas at atmospheric pressure.

313150001 FP-C-3-3
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Depth of Samples. This will depend on the type of contamination, the depth
to ground water, and the objectives of the survey. For instance, evaluation of
surface contamination may require only a 3- to 5-foot sampling depth while
evaluation of contaminated ground water may require penetration to 25 feet.
Samples may also be collected at several discrete intervals to provide a depth
profile. Some flexibility exists in choosing a sampling depth or depths;
however, once chosen, consistency across the site should be attempted.

Distance Between Samples. For detecting the limits of plumes, spacing
may be 50 to 100 feet or greater. Around a buried tank, spacing may be a few
feet. The relative air permeability of the soil type(s) present must also be
considered. Soils with low air permeabilities (i.e., clays) may require closer
sample spacing. Spacing should be selected based on the objective(s) of the
survey, subsurface conditions, and the nature of the target compounds.

Sampling Point Selection. Large spills, leaks, or plumes are often
sampled on a predetermined sampling grid. Initial surveys may be random or
based on real-time field data. Location access may also be an important factor.

Objectives of the Survey. If plume definition is the objective, probe
locations should be established to define the down-gradient and lateral extent of
the VOC:s in soil vapor. If source delineation is the objective, probes should be
located in proximity to suspected source areas. In either case, some sampling
points should be included within the known plume area in order to prdvidc a
basis for correlation and comparison.

Timing of Sampling. Probe Jocations can be sampled in stages to meet the
objectives of the survey. The first stage of sampling may involve widespread
spacing of the probes. Later sampling should focus on areas where VOCs were
detected during the first stage of sampling to define the lateral extent of soil gas
contaminants, or delineate a source area. Later sampling events should include
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Procedure Number: FP-C-3, Soil Gas Survey Revision: 1
Date: August 1996 Page: 7of 10

» Sample location and depth;

* Date and time;

» Name(s) of sampling personnel;

* Site location;

« Miscellaneous observations; and

* Analytical equipment utilized (e.g., GC, column, detector, etc.).

Other documentation will be recorded on a daily basis in the bound field notebook, and will
include:

« Calibration results and
+ Blank measurement results.

The original field records will be placed in the project files immediately upon completion of
field work. All records will be completed using indelible ink whenever possible. When
this is not possible, records will be photocopied promptly after compietion, and the
photocopies signed and dated. Subcontractors will also be required to submit a report
providing all the documentation required under this procedure.

7.0 HEALTH AND SAFETY

Pursuant to the Ogden Corporate Health and Safety Management Plan (HSMP), soil gas
surveyors are considered task specific workers and, therefore, must meet all requirements
of said workers for health and safety reasons. In addition, adherence to safe work
practices as outlined in the site-specific Health and Safety Plan (HSP) is required.

Analyses should be conducted in a location that will not contaminate analytical equipment
nor expose the public or analyst to unacceptable levels of contaminants. "Detector” and
"vent" outlets should be vented through a combustion furnace (2 1500°F), an activated
charcoal filter, or to an external atmosphere not endangering the general public. If
anticipated conditions warrant a real/time immediate response instrument such as an OVA,

313150001 FP-C-3.7




" Procedure Number: FP-C-3, Soil Gas Survey Revision: 1
Date: August 1956 Page: 90of 10

2. To avoid heat/cold stress as a result of exposure to extreme temperature and
PPE, drink electrolyte replacement fluids (1-2 cups/hour is recommended) and,
in cases of extreme cold, wear fitted insulating clothing.

3. Be aware of restricted mobility due to the wearing of PPE.

8.0 REFERENCES .

U.S. EPA Environmental Response Team. 1988. Response Engineering and Analytical
Contract Standard Operating Procedures. U.S. EPA, Research Triangle Park, NC.

9.0 ATTACHMENTS

1. State of California, California Regional Water Quality Control Board, Los Angeles
Region, Interium Guidance for Active Soil Gas Investigation (March 1996)
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PALLAI NG

STATE OF CALIFORNIA
California Regional Water Quality Control Board
' Los Angeles Region

INTERIM GUIDANCE FOR ACTIVE SOIL GAS INVESTIGATION
{March 1996} '

Introduction

Volatile organic compounds (VOCs) within the
unsaturated zone partition into the adsorbed,
dissolved, free liquid, and vapor phases.
Measurement of VOCs through an active soil gas
investigation allows: 1) evaluation of whether waste
discharges of VOCs have occurred which may impact
groundwater, 2} determination of spatial pattern and
extent of vapor phase soil contamination, 3}
establishment of vapor distribution for the design of
soil vapor extraction (SVE) system, and 4)
determination of the efficiency of reduction in threat
to groundwater from any cleanup action, including
SVE. The work pian should include, but not be limited
to, the following:

1.0 Survey Design

1.1

Provide a scaled facility map depicting potential
sources and proposed sampling points. include
locations and coordinates of identifiable geographic
tandmarks (e.g., street center-line, benchmark, street
intersection, wells, north arrow, property line).

1.2

Locate initial sampling points in potential source
areas and areas with known soil contamination using
an adjustable 10 to 20 foot grid pattern. Provide
rationale for the number, location and depth of
sampling points. Screen the remainder of the site with
a 100-foot or less grid pattern.

1.3 '

Conduct a close interval (10 to 20 foot grid pattern)
and multi-level sampling (5 to 10 feet vertical distance
between points) in areas with known or relatively high

'VOC concentrations.

14

Use an on-site mobile laboratory with laboratory-
grade cerfifiable instrumentation and procedures for
real-time analysis of individua! VOCs. Non-specific
portable organic vapor analyzers and/or GC-based
handheld detectors may not be used for analysis,

gxc;.pt for daily or weekly vapor monitoring during
VE.

1.5
Maintain fiexibility in the sampling plan such that field

Interim Guidance for Active Soii Gas investigation
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modifications {grid pattern density, location and
depth) can be made as real-time evaluation of
analytical test results occurs. Include in the work plan
decision-making criteria for these adjustments and
explain decisions in the report. Field decisions shall
be made in consultation with Regional Board staff.

1.6

Re-sample at any sampling point if anomalous data
(i.e., 2 to 3 orders of magnitude difference from
surrounding samples) are obtained. Board staff may
require additional points to resolve the spatial
distribution of the contaminants within the interval in
question.

2.0 Sampie Collection

241

Obtain samples at an adequate depth (nominally 5
feet) below ground surface {(bgs) to minimize potential
dilution by ambient air.

2.2

Conduct a site-specific purge volume Vversus
contaminant concentration test at the start of the
initial soil gas survey and vapor monitoring well
sampling. The purpose of the test is to purge ambient
air in the sampling system with minimal disturbance
of soil gas around the probe tip. Conduct this test
based on soil type and where VOC concentrations
are suspected to be highest. Describe specific
method and eguipment to determine optimal purge
rates and volumes. Take into account the potential
sorption of target compounds to the tubing and adjust
the purge rate and time to achieve the optimal purge
volume. Limit the sampling vacuum to coliect proper
samples. Optimum purge volume may be compound
specific. “Lighter” early eluting VOCs, such as vinyl
chloride, may reach their highest concentration with
less purging than "heavier' late eluting VOCs like
PCE. Therefore, optimize the purge volume for the
compound(s) of greatest concern.

2.3

Explain the expected zone of influence for sample
points, taking into consideration soil types, land cover,
drive point construction and sample purge
rate/time/volume. The vertical zone of influence for
purging and sampliing must not intersect the ground
surface.
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386.2

Analyze the initial calibration and daily mid-point
calibration check standards, LCS, blank, and samples
using the same GC conditions (i.e., detector,
temperature program, etc.).

3.6.3 _

Use a GC run time that is long enough to identify and
quantify all the target compounds.

3.7.0 Initial Calibration {Record in Table 1)

3.74

~ Perform an initial calibration:

1. for all 23 compounds listed in Section 3.1;

2. when the GC column type is changed;

3 when the GC operating conditions have
changed;

4, when the daily mid-point calibration check
cannot meet the requirement in Section
3.8.3; and

5. when specified by Regional Board staff
based on the scope and nature of the
investigation.

3.7.2

Include at least three difierent concentrations of the
standard in the initial calibration, with the lowest one
not exceeding 5 times the DL for each compound.

3.7.3

Calculate the response factor (RF) for each
compound and calibration concentration prior to
analyzing any site samples. Caiculate the average RF
for each compound. The percent relative standard
deviation (%RSD) for each target compound must not

exceed 20% except for the following compounds .

which must not exceed 30%:

Trichiorofluoromethane (Freon 11)
Dichlorodifluoromethane (Freon 12)
Trichiorotriflucromethane (Freon 113)
Chloroethane

Vinyl chioride

3.74

Verify the true concentration of the standard solutions
used with the LCS after each initial calibration.
Conduct the verification using a LCS with a mid-point
concentration within the initial calibration range. The
LCS must include all the target compounds. The RF
of each compound must be within £15% difference
from the initial calibration, except for freon 11, 12 and
113, chloroethane, and vinyi chloride which must be
within £25% difference from the initial calibration.

Interim Guidance for Active Soil Gas Investipation
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3.8.0 Daily Mid-point Calibration Check
{Record in Table 1)

381

Check the calibration using the calibration standard
solution with a mid-point concentration within the
linear range of the initial calibration before any
sample is analyzed.

382

Include in the daily mid-point calibration check
standard the foliowing compounds and every
compound expected or detected at the site:

1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
cis-1,2-Dichloroethene
trans-1,2-Dichloroethene
Tetrachioroethene
1,1,1-Trichloroethane
1,1,2-Trichloroethane

. Trichloroethene

10. Benzene

©O®NO;R W=

. Toluene

12. Xylenes

3.8.3

Assure that the RF of each compound (except for
freons 11, 12 and 113, chloroethane, and vinyl
chioride) is within +15% difference from the initial
calibration's average RF. The RF for freons 11, 12
and 113, .chloroethane, and vinyl chioride must be
within $£25%.

3.9,0 Blank

3.9.1

Analyze field blank{(s) to detect any possible
interference from ambient air.

3.9.2

Investigate and determine the source(s) and resolve
any laboratory contamination problem prior to
analyzing any samples if the blank shows a
measurable amount (21 pg/l} of the target
compound(s).

3.10.0 Sample Analysis
3.101
Assure that the requirements for initial calibration,

daily mid-point check, blank, and LCS are met before
any site samples are analyzed.

3.10.2
Analyze samples within 30 minutes after collection to
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3.13.2
Meet the following requirements when shortening GC

run-time:

1. Regional Board staff must approved the
shortened run time;

2. The compounds must not coelute;

3. Perform initial calibration and daily mid-point
calibration check and analyze LCS and
samples under the same conditions as the
shorter GC run-time;

4. Quantitate using the average RF from the
initial calibration utilizing the shorter run-time;
and :

5. Pefform a normal run-time analysis

whenever peaks are detected within retention
time windows where coelution, as. indicated
by the calibration chromatograms, is likely.

3.44.0 Last GC Test Run Per Day of Analysis
{Record in Table 1)

3.1441

A LCS as the last GC run of the day is not
mandatory, except under conditions in Section 3.14.2.
Include the same compounds used in the daily mid-
point calibration check analysis, as listed in Section
3.8.2. Atlain RF for each compound within +20%
difference from the initial calibration’s average RF,
except for freons 11, 12, 113, chloroethane, and vinyl
chloride which must be within £30%.

3.144.2

Analyze a LCS at the detection limit concentration
instead of the mid-point concentration if all samples
from same day of analysis show non-cetect (ND)
results. The recovery for each compound must be at
least 50%. If it is less than 50%, all the ND results of
the samples become questionabie.

3.15.0 On-site Evaluation Check Sample

3.1541

Analyze on-site the evaluation check sample as part
of the QA/QC procedures when presented with such
a check sample by Regiona! Board staff. Provide
preliminary results on-site.

3.15.2

If the results show that the soil gas consultant has
problems with the analysis, all the results generated
during the same day may be rejected. Correct all
problems before any more samples are analyzed.

Interim Guidance for Active Soil Gas Investigation
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3.16.0 Site Inspection

3.16.1

Unannounced, on-site inspection by Regional Board
staff is routine. Provide upon request hard copies of
the complete laboratory data, including raw data for
initial calibration, daily mid-point check, LCS and
biank resuits. Failure to allow such inspection or to
present these records of field data may result in
rejection of all sample resuilts.

3.46.2

The soil gas consultant must understand the
instruments, analytical and QA/QC procedures and
must be capable of responding to reasonable
inquiries. ' ‘

3.47.0 Recordkeeping in the Mobile Laboratory

Maintain the following records in the mobile
{aboratory:
1. A hard copy record of calibration standards

and LCS with the following information:

a. Date of receipt
b. Name of supplier
¢c. Lot number
d. Date of preparation for intermediate
standards (dilution from the stock or
concentrated solution from supplier)
e. |D number or other identification data
£ Name of person who performed the dilution
g. Volume of concentrated solution taken for
dilution
h. Final volume after dilution
i,  Calculated concentration after dilution
2. A hard copy of each initial calibration for
each instrument used for the past few
months.
3. The laboratory standard operating
procedures.

4,0 Reporting of Soil Gas Sample Resulits and
QAJQC Data (Record in Table 1 and 2)

4.1

Report all sample test results and QA/QC data using
the reporting formats in Appendix A. Compounds may
be listed by retention time or in alphabetical order.
include in the tabie of sample results all compounds
in the analyte list. Report unidentified or tentatively
identified peaks. Submit upon request all data in
electronic format and raw data, including the
chromatograms. Identify the source(s) of the
contaminants detected in the investigation, as
indicated by the data.
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migration pathways at depth along which VOCs may
have migrated from sources, and 4) serve as discrete
monitoring points to evaluate the efficiency of a
cleanup action. Soil vapor monitoring wells offer the
opportunity to resample as many times as necessary
to monitor soil vapor changes over time.

Address appropriate items in the following sections
when conducting vertical profiling.

6.1

Install nested, cluster, andfor multi-port vapor
monitoring wells to obtain discrete multi-depth soil
vapor data in the unsaturated zone. Provide a
schematic diagram of the well design and a cross-
section of the site showing the major lithologic units
and zones for vapor monitoring.

6.2

Collect undisturbed soil samples if fine-grained soils
are encountered during drilling of the boring for the
probes. Due to air-stripping effect, VOC analysis of
soil samples is not acceptable if air drilling methed is
used. Refer to Section 5.2 for sampling and testing
requirements.

6.3

Use all available information (e.g., geologic log,
organic vapor concentration reading) to select
appropriate depths for vapor monitoring. Install
probes at depths with elevated vapor readings
(headspace) and/or siightly above fine-grained soils
which can retard the migration of VOCs. The deepest
probe should be instailed above the capillary fringe.

6.4

Consider installing nested vapor probes in the
annular space of the groundwater monitoring well to
serve as a dual-purpose well if both vapor and
groundwater monitoring are required. This design
saves costs by installing vapor and groundwater
monitoring wells in a single borehole.

6.5

.Use smali-diameter (e.g., <%-inch) continuous tubing

attached from the vapor probe to the ground surface
to minimize purge volume.

6.6

Design and construct the vapor wells to serve as
iong-term monitoring points to evaluate the efficiency
of a cleanup action and soil vapor changes over time.
Protect the tubing from being damaged or ciogged by
subsurface soil materials especially in deep
installations (e.g., place inside a PVC casing) or
consider using Y%-inch PVC pipe in place of the
tubing. If a tubing is used, consider attaching a
weight at the probe tip and/or attaching the tubing

Interim Guidance for Active Scil Gas Investipation
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onto a supporting pipe or rod to ensure that the probe
tip remains in-place during installation.

Properly cap the top end of each iubing/pipe (e.g.,
control valve) and label each tubing/pipe with the
correct sampling depth.

6.7

Attach the bottom-end of the tubing to an appropriate
vapor probe (e.g., PVC screen, stainless steel wire
screen, stainless steel probe, or brass elbow, etc). If
a vacuum pump is used for purging and sampling,
include a wire screen around the probe to prevent
soil particles from blocking the probe's airways.
Ensure that the connection between the tubing and
the vapor probe is tight to prevent leakage.

6.8

Place the filter pack (e.g., sand or pea gravel) around
each vapor probe and isolate each monitoring zone
with bentonite seals. Use an appropriate method
{e.g., tremie method) to avoid bridging or segregation
during placement of the filter packs and bentonite
seals.

Extend the filter pack to a sufficient distance above
the probe to allow for settling of backfill materials. in
general, the filter pack should not exceed 3 feet in
thickness. In deep borings, the fiter pack should
extend about four feet above the probe to allow for
settling of backfil materials and to reduce the
potentia! for the bentonite seal settling around the
probe.

Consider placing fine sand above the filter pack to
prevent the bentonite seal from entering the filter
pack. Place a minimum of two feet thick bentonite
seal above and below the filter pack. Allow sufficient
time {e.g., one-half to one hour) for bentonite seal to
properly hydrate before placing filter pack or cement-
based sealing materials.

6.9
Prevent infiltration of surface runoff and unauthorized
access (e.g., use a locking subsurface utility vauit).

- 6.10

Specify the schedule for sampling the vapor probes.
In general, soil vapor monitoring is required a
minimum of one and two months after installation.
Due to the VOC stripping caused by air drilling
methods, conduct soil vapor monitoring at least two
and four months following well completion. Regional
Board staff may require a different sampling schedule
and additional sampling based upon site conditions
and test results.

March 1896



(2ILYO0WANS)

g9 DOV Jdd1d% Jd YAy DONOD/SSUNW Lad/ 1y ¥Oo1LD3Lad aNnOdWo)
:YWIL NOILDALNI :HWATOA NOILDHILNI TYWION

:dI LNFWMILSNI :"ON dI lOo1 dLs : LSXIUNY

:gLYd TAWNYN 9vl . tHWUYN dLIS

(so1) SHAIAWYS TOWINOO Xdorvyodv1 SY9 '1IOS
aNy

QUEVANVYIS NOILLVIAITVD INIOd-AIKR X1IVAd S¥D TIO0S

(@3eboaang)
Zz punodwo)d

Suos PIE
jo)i (oo o)
pUoS I5T

|

1 ﬁzsomsou

HON DO asids tYas wzmm Jd . YHAY  ONOD/SSYW Jau/1d JoroaLAd aNNOdWOoD

- e 44 V3YY DNOD/SSVH  1yd/1d 44 V3HV JNOD/SSVH  13¥/1d 44 VIEV JNOD/SSWW  1dd/1d
398 NV (11374 as 3 JNOD P4E IONOD pUZ INOD 6L 40123134 GNNOJWOD

HWIL NOILDALNI :FWNNTOA NOIIDILNI TUWION

‘Al INIWNALSNI . :"ON dI 1071 aLs ! LSATYNY

: ALYA _ CEWYN €Y1 (HWYN FLIS

NOTLVMEITYD TYILINI SY9 TIOS
T W




(eieq mey jearddjeuy ‘g jo 2 abed) (Aseunng sijnsay ‘2 jo | abed)

syJewal jealldjeue Jayjo Jo/pue syead patjiiudapiun )

(A}1oads) 2 4012233Q Aq
(A}19ads) | 40123320 4q
syead Jo Joquny 1elol

2 ayeboaung
| 23e6oaans

€ punodua)
2 punoduwo)
1 punodua)

vagv 1 vayy 13 vauv 18- 30123130 GNNOJHOD

Jojoey uelInyiag
awn)op uojiaafu]

EUTN R co:uu—c_ .
ow}) Buyjdues £ punodwo)
wNNoeA 2 punociuol
sunjop a61nd | punociuo)
yidaq 6u)jdwes

<o g jdues 2 9)dues | @ydues : . Q1 2yduwes INDD 3N02 aNOD ONNOAHOD
yadaq Guyduas
$IWAT0A NOTLDAPNI TVWION <=+ ¢ a)dues 2 9)dues | 9dues al ¥)dues

———""" :Q1 IN3WNYISKNI 1301231700 TISATYNY ,
:31va TIWVN BY1 13WVN 3LLS 7 v S3WYN 8V 13WYN LIS

siinsdy FTAWVYS SYD IIOS HNT TH0dIY Jod LYWIOL FAILVNIILIV




Procedure Number: FP-C-1, Soil and Rock Classification " Revision: 1
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SOIL AND ROCK CLASSIFICATION

1.0 PURPOSE

This standard operating procedure (SOP) describes the soil and rock classification
procedures to be used by Ogden personnel during surface and subsurface sampling
programs.

2.0 SCOPE

This document applies to all Ogden personnel involved with managing or participating in
drilling and sampling activities who are responsible for soil and rock description. As
professional guidance for specific activities, this procedure is not intended to obviate the
need for professional judgement to accommodate unforeseen circumstances. Deviance
from this procedure in planning, or in the execution of planned activities, must be approved
by the Project Manager.

3.0 DEFINITIONS

None.

4.0 RESPONSIBILITIES

The Project Manager is responsible for ensuring that these standard soil and rock
classification activities are utilized during field projects and that they are conducted or
supervised by a California-registered geologist (RG) or certified engineering geologist
(CEG). If soil and rock classification is not conducted by an RG or CEG, it will be
performed by a qualified individual under the direct supervision of an RG or CEG. A
qualified individual is defined as a person with a degree in geology, hydrogeology, soil
science, or geotechnical/civil engineering with at least one year of experience in the
classification of soils. Supervision is defined as onsite monitoring of the individual
conducting soil classification. Following completion of classification procedures, all field
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Soils can be categorized into the following 15 basic groups, according to the USCS:

GwW!
GP!
GM!
GCl!
swl
Sp!
SM!
SC!
ML2

CL2

MH?

CH2

OL

OH
PT

Well graded (poorly sorted) gravel (>50% gravel, <5% fines)

Poorly graded (well sorted) gravel (>50% gravel, <5% fines)

Silty gravel (>50% gravel, >15% silt)

Clayey gravel (>50% gravel, >15% clay)

Well graded (poorly sorted) sand (>50% sand, <5% fines)

Poorly graded (well sorted) sand (>50% sand, <5% fines)

Silty sand (>50% sand, >15% silt)

Clayey sand (>50% sand, >15% clay)

Inorganic, low plasticity silt (slow to rapid dilatancy, low toughness and
plasticity)

Inorganic, low plasticity (lean) clay (no or slow dilatancy, medium
toughness and plasticity)

Inorganic elastic silt (no to slow dilatancy, low to medium toughness and
plasticity)

Inorganic, high plasticity (fat) clay (no dilatancy, high toughness and
plasticity)

Organic low plasticity siit or organic silty clay

Organic high plasticity clay or silt

Peat and other highly organic soils

1 If percentage of fines is 5% to 15%, a dual identification shall be given (e.g., a soil with >50% well
graded gravel and 10% clay is designated GW-GC.

2

If the soil is estimated to have 15 to 25% sand or gravel, or both, the words "with sand” or "with gravel”

(whichever is more predominant) shall be added to the group name (e.g., lean clay with sand, CL; or silt
with gravel, ML). If the soil is estimated to have 30% or more sand or gravel, or both, the words
“sandy" or "gravely" (whichever is more predominant) shall be added to the group name (e.g., sandy clay,
CL). If the percentage of sand is equal 1o the percent gravel, use "sandy."

The soil classification chart (Figure FP-C-1-1) shows the basic USCS groups. Flow
charts presented in Figures FP-C-1-2 and FP-C-1-3 indicate the process for describing
soils. The particte size distribution and the plasticity of the fines are the two properties of
soil used for classification. In some cases, it may be appropriate to use a borderline

313150001
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classification, e.g., SC/CL, if the soil has been identified as having properties that do not

distinctly place the soil into a specific group.

5.1.1 Estimation of Particle Size Distribution

The estimate of the percentage of soil constituents in each particle size range is one of the

most important factors in classifying a soil. To be proficient in this estimation requires
extensive practice and frequent checking. The following steps are required to determine
particle size distribution.

1)

2)

3)

4)

5)

6)

7

313150001

Select a representative sample;

Remove all particles larger than 3 inches from the sample. Estimate and record
the percent by volume of these particles. Only the fraction of the sample smaller
than 3 inches is classified;

Estimate and record the percentage of dry mass of gravel (less than 3 inches and
greater than 1/4 inch);

Considering the rest of the sample, estimate and record the percentage of dry
mass of sand particles (about the smallest particle visible to the unaided eye);

Estimate and record the percentage of dry mass of fines in the sample (do not
attempt to separate silts from clays); '

Estimate percentages to the nearest five percent. If one of the components is
present in a quantity considered less than five percent, indicate its presence by
the term "trace™; and

The percentages of gravel, sand, and fines must add up to 100 percent. "Trace"
is not included in the 100 percent total.

FP-C-1.7
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Table FP-C-1-1
CRITERIA FOR DESCRIBING DILATANCY

Description ' Criteria

None No visible change in the specimen.

Slow Water appears slow on the surface of the specimen during
shaking and does not disappear or disappears slowly upon
squeezing.

Rapid Water appears quickly on the surface of the specimen during

shaking and disappears quickly upon freezing.

Table FP-C-1-2
CRITERIA FOR DESCRIBING TOUGHNESS

Description Criteria

Low Only slight pressure is required to roll the thread near the plastic
limit. The thread and the lump are weak and soft.

Medium Medium pressure is required to roll the thfead to near the plastic
Iimit. The thread and the lump have medium stiffness.

High Considerable pressure is required to roll the thread to near the
plastic limit. The thread and the lump have very high stiffness.

313150001 FP-C-1-9
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Table FP-C-1-3
CRITERIA FOR DESCRIBING PLASTICITY

Description Criteria

Non-plastic A 1/8-inch thread cannot be rolled.

Low plasticity The thread can barely be rolled.

Medium plasticity The thread is easy to roll and not much time is required to read the
plastic limit.

High plasticity | It takes considerable time rolling the thread to reach the plastic
limit.

313150001 FP-C-1-11
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contamination. An organic odor may have a distinctive decaying-vegetation smell.
Unusual odors may be related to hydrocarbons, solvents, or other chemicals in the
subsurface. An organic vapor analyzer (OVA) or photoionization detector (PID) can aiso
be used to detect the presence of volatile organic contaminants.

5.1.5 In-place Conditions

Soil conditions for undisturbed samples shall include a description of the

density/consistency (i.e., compactness), cementation, and structure utilizing the following
guidelines:

5.1.5.1 Density/Consistency

This variable describes a physical property that reflects the relative resistance of a soil to
penetration. The term density is commonly applied to coarse to medium-grained sediments
(i.e., gravels, sands), while the term consistency is normally applied to fine- grained
sediments (i.e.; silts, clays). There are separate standards of measure for both density and
consistency that are used to describe the properties of a soil.

Determination of the density or consistency of a soil is made by observing the number of
blows required to drive a 1 3/8-inch (35 mm) diameter split barrel sampler a total of
18 inches using a drive hammer weighing 140 lbs (63.5 kg) dropped over a distance of

. 30 inches (0.76 m). The number of blows required to penetrate each 6 inches of soil is

recorded in the field boring log during sampling. The first 6 inches of penetration is
considered to be a seating drive; therefore, the blow count associated with this seating drive
is recorded but not utilized in determination of the soil density/consistency. The sum of the
number of blows required for the second and third 6 inches of penetration is termed the
"standard penetration resistance," or the "N-value." The observed number of blow counts
must be corrected by an appropriate factor if a different type of sampling device (e.g.,
Modified California Sampler with liners) is used. For a 2-inch L.D. Modified California
Sampler equipped with brass or stainless steel liners and penetrating a cohesionless soil
(sand/gravel), the N-value from the Modified California Sampler must be divided by 1.43
to provide data that can be compared to the 1 3/8-inch diameter sampler data.

313150001 FP-C-1-13
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Field Criteria (N-Value)
(2" 1.D. Sampler

Description (1 3/8" 1.D. Sampler) using 1.13 factor)
Very soft 0-2 0-2

Soft 2-4

Medium Stiff 4-8 4-9

Stff 9-18

Very Stiff T 16-32 18-36

Hard >32 >36

For undisturbed fine-grained soil samples, it is also possible to measure consistency with a
hand-held penetrometer. The measurement is made by placing the tip of the penetrometer
against the surface of the soil contained within the sampling liner or shelby tube, pushing
the penetrometer into the soil a distance specified by the penetrometer manufacturer, and
recording the pressure resistance reading in pounds per square foot (PSF). The values are
as follows:

Description Pocket Penetrometer Reading (PSF)
Very soft 00 250

Soft 250 to 500

Medium Stiff 500 to 1000

Stiff 1000 1o 2000

Very Stiff 2000 to 4000

Hard >4000

Consistency can also be estimated using thumb pressure using the following table:

Description Criteria

Very soft Thumb will penetrate soil more than 1 inch (25 mm)

Soft Thumb will penetrate soil about 1 inch (25 mm)

Medium Stiff Thumb will penetrate more than 1/4 inch (6 mm) with moderate effort
Stiff Thumb will penetrate about 1/4 inch (6mm), but only with great effort
Very Stiff Thumb will not indent soil but readily indented with thumbnail

Hard Thumbnail will not indent soil

313150001 FP-C-1-15
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5.1.5.3  Structure

This variable is used to qualitatively describe physical characteristics of soils that are
important to incorporate into hydrogeological and/or geotechnical descriptions of soils at a
site. Appropriate soil structure descriptors are as follows: ‘

Granular
Stratified
Laminated
Blocky

Lensed

Prismatic or
Columnar

Platy

5.1.5.4 ther
Mottled

Fissured

Slickensided

313150001

spheroically shaped aggregates with faces that do not accommodate
adjoining ped faces.

alternating layers of varying material or color with layers at least
6 mm (1/4 inch) thick; note thickness.

alternating layers of varying material or color with layers less than
6 mm (1/4 inch) thick; note thickness.

cohesive soil that can be broken down into small angular or
subangular lumps that resist further breakdown.

inclusion of a small pocket of different soils, such as small lenses of
sand, should be described as homogeneous if it is not stratified,
laminated, fissured, or blocky. If lenses of different soils are
present, the soil being described can be termed homogeneous if the
description of the lenses is included.

particles arranged about a vertical line, ped is bounded by planar,
vertical faces that accommodate adjoining faces; prismatic has a flat
top; columnar has a rounded top.

particles are arranged about a horizontal plane.

Features

soil that appears to consist of material of two or more colors in
blotchy distribution.

breaks along definite planes of fracture with little resistance to
fracturing

fracture planes appear polished or glossy, sometimes striated
(parallel grooves or scratches)

FP-C-1-17
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Typical name including the second highest percentage constituent as an adjective, if
applicable (underlined), Munsell color, moisture content, consistency, plasticity,
other features such as stratification, possible formation name, primary USCS
classification, secondary USCS classification (when necessary), and the percentage
of minor constituents in parentheses.

Example: §AEDY LEAN CLAY, dusky red, 2.5 YR 3/2, moist, medium stiff,
moderately plastic, thinly laminated, CL (70% fines, 30% sand, with
minor amounts of disarticulated bivalves (about 5%)).

5.1.6.3 Organic Soils

For highly organic soils, the types of organic materials present will be described as well as
the type of soil constituents present using the methods described above. Identify the soil as
an organic soil, OL/OH, if the soil contains enough organic particles to influence the soil
properties. Organic soils usually have a dark brown to black color and may have an
organic odor. Often, organic soils will change color, for example, from black to brown,
when exposed to air. Some organic soils will lighten in color significantly when air dried.
Organic soils normally will not have a high toughness or plasticity. The thread for the
toughness test will be spongy.

5.2 ROCK CLASSIFICATION

The purpose of rock classification is to thorou ghty describe the physical and mineralogical
characteristics of the specimen and to classify it according to an established system. The
generalized rock classification system described below was developed to accommodate a
variety of rock types. This generalized system was developed because, unlike the USCS
for soils, there is no universally accepted rock classification system. This classification
system was designed to provide for a generalized classification of rocks. In some
instances, a more detailed and thorough rock classification system may be appropriate. Any
modifications to this classification system, or the use of an alternate classification system
must be approved by the Project Manager.

313150001 FP-C-1-19
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SOIL SAMPLING

1.0 PURPOSE

This standard operating procedure (SOP) describes the soil sampling procedures (surface
samples, trench samples, and borehole samples) to be used by Ogden personnel.

2.0 SCOPE

This procedure applies to all Ogden personnel involved with the managing or participating
in drilling and soil sampling activities. As professional guidance for specific activities, this
procedure is not intended to obviate the need for professional judgement to accommodate
unforeseen circumstances. Deviance from this procedure in planning, or in the execution
of planned activities, must be approved by both the Project Manager.

3.0 DEFINITIONS

None.

4.0 RESPONSIBILITIES

The Project Manager is responsible for ensuring that these standard soil sampling

 procedures are utilized-during field projects and that they are conducted or supervised by a

California-registered geologist (RG) or certified engineering geologist (CEG). If soil and
rock classification is not conducted by an RG or CEG, it will be performed by a qualified
individual under the direct supervision of an RG or CEG. A qualified individual for
subsurface sampling is defined as a person with a degree in geology, hydrogeology, or
geotechnical/civil engineering with at least one year of experience in the supervision of soil
sampling during boring construction. A qualified individual for trenching or surface
sampling supervision is one who has sufficient training and experience to accomplish the
objectives of the sampling program. The Project Manager shall also ensure that soil

3131510001 FP-C-2-1



Procedure Number: FP-C-2, Soil Sampling Revision: 1
Date: August 1996 Page: 3of 26

excavation is required to minimize the potential to impact subsurface utilities if possible. If
surface or shallow samples are required, it is suggested that the hand excavation be done as
close to the actual drill site as possible.

The drilling rig shall be located so that it is situated upwind or side-wind of the borehole.
The area surrounding, and in the vicinity of, the borehole shall be covered with plastic.
This includes the area where cuttings are placed into 55-gallon drums and the equipment
decontamination area. The required exclusion zones shall be established by using plastic
tape or cones to designate the various areas.

5.1.3 Equipment Decontamination

In order to ensure that cross-contamination does not occur, all equipment utilized for
borehole drilling and soil sampling shall be thoroughly decontaminated as described in the
procedure on decontamination (see SOP FP-D-5, Equipment Decontamination). At a
minimum, all equipment shall be steam-cleaned or undergo the wash and rinse process. All
wash and rinse water shall be collected, containerized, and labeled for proper disposal.
Clean equipment (e.g., augers and samplers) shall not come into contact with contaminated
soils or other contaminated materials. Equipment shall be kept on plastic or protected in
another suitable fashion.

5.1.4 Handling of Drill Cuttings

All soil cuttings from borehole drilling shall be placed into 55-gallon DOT-approved drums
or other appropriate containers such as a roll-off bin. The containerized cuttings shall be
stored in a centralized area pending sample analysis to determine their final disposition.
Detailed drum handling and labeling procedures are described in the procedure on
investigative-derived waste (see SOP FP-B-8).

5.2 SoIL SAMPLE COLLECTION METHODS

Table FP-C-2-1 describes the characteristics of the sampling methods available for the
drilling techniques frequently employed for conducting soil borings. The split-spoon

2131510001 FP-C-2-3
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sampling method is generally the most commonly used soil sampling technique. However,
in certain circumstances, other methods may have to be used to obtain optimal soil
sampling results. The following text describes the primary soil sampling methods used on
various field projects.

5.2.1 Split-spoon Samples

Split-spoon sampling is generally utilized in conjunction with the hollow-stem or direct
push drilling method and can be used for sampling most unconsolidated sediments. It is
less frequently used for air and mud rotary, and casing drive methods. It cannot generally
be used to sample bedrock such as basalt, limestone, or granite. The method can be used
for highly unconsolidated sands and gravels if a stainless-steel sand catcher is placed in the
lower end of the sampler.

The split-spoon sampler consists of a hardened metal barrel that is generally 2 to 3 inches in
diameter (2 to 2.5 inches inner diameter) with a threaded, removable fitting on the top end -
for connection to the drill rods and a threaded, removable "shoe" on the lower end that is

used to penetrate the formation. The barrel can be split along its length to allow removal of
the sample.

The steps required to obtain a representative soil sample using a split-spoon sampler are
presented below.

* The borehole is advanced by augering or hydraulic pushing until the top of the
desired sampling interval is reached.

* If samples are to be retained for laboratory analytical analysis, the sampler shall
be equipped with interior liners that are composed of materials compatible with
the suspected contaminants. Generally, these liners consist of brass, stainless
steel, or acetate and are slightly smaller than the inner diameter of the sampler.
Acetate liners are used exclusively in conjunction with direct push drilling
methods (e.g., geoprobe, strataprobe). - If samples are to be analyzed for
metals, it is recommended that stainless steel or acetate liners be used rather than

3131510001 FP-C-2-§
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sampling system) is considered the least disturbed and shall be retained as the
analytical laboratory sample. However, in certain circumstances (such as with
the use of a sand catcher), other liners may be more appropriate for retention as
the laboratory sample. The ends of the sample liner to be retained as the
analytical laboratory sample shall be covered with Teflon® film and sealed with
plastic caps. The site geologist shall observe the ends of the liner destined for
analytical sampling. The sample shall then be labeled according to SOP
FP-F-6, Record Keeping, Sample Labeling, and Chain-of-Custody, and
immediately placed on ice in a cooler.

«  The other two remaining liners collected from the sample can then be used for
other purposes. These include providing a duplicate sample for field QC or
material for lithologic logging. These samples can also be used for headspace
analysis.

» Lithologic logging of each sample shall be conducted in accordance with the
methods outlined in SOP FP-C-1, Soil and Rock Classification, and entered
into the boring log presented in Figure FP-C-2-1.

» If volatile organic constituents are suspected to be present, screening of the
sample with an OVM or equivalent, and collection of headspace samples shall
also be conducted according to the methods outlined in Section 5.4.

~» All sampling equipment must be decontaminated prior to each use according to
the methods presented in SOP FP-D-5.

5.2.2 Thin-wall Samples

The thin-wall or Shelby tube sampler is generally used in conjunction with the hollow-stem
and solid-stem auger drilling methods and is most useful when sampling clay- and silt-rich
sediments. It can also be used with air and mud rotary, and casing drive drilling
techniques. It is amenable only to lithologies that are relatively soft and, in some cases, is
not capable of penetrating even hard clays or compacted sands. In addition, samples of

3131510001 FpP-C-2-7
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unconsolidated sands cannot generally be acquired because they cannot be retained within
the sampler, although a sand catcher can be utilized in some cases with moderate success.

The thin-wall sampler often consists of a single thin tube that is 3 to 4 inches in outer
diameter and 1 to 3 feet in length. The upper end of the sampler has a solid metal section
with a fitting for attachment to the drill rods. There is no fitting for the lower end of the
sampler and it is usually open to allow sample acquisition; however, when sampling in
poorly consolidated materials, a sand catcher may be placed in the lower end to ensure
retention of the sample.

The steps required to obtain a representative soil sample using a thin-wall sampler are
presented below.

* The borehole is advanced by augering or drilling unti] the top of the desired
sampling interval is reached.

* The sampler is placed on the end of the drill rods and lowered to the bottom of
the borehole.

* Instead of driving the sampler, the hydraulic apparatus associated with the kelly
bar on the drilling rig is used to press the sampler into the undisturbed
formation. The thin-wall sampler may not have sufficient structural strength to
penetrate the materials, in which case another sampling technique may be
required. The samples obtained using this method cannot be used for certain
geotechnical tests where undisturbed samples are required.

* Following sample acquisition, the thin-wall sampler is brought to the ground
surface, removed from the drill rods, and taken to the sample handling area.

* If the sample is to be retained as a laboratory sample, the ends of the sample

should be immediately covered with Teflon® film and sealed with plastic caps.
The sample shall then be labeled according to SOP FP-F-6 and immediatel y
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Table FP-C-2-2

STANDARD CORE BARREL SIZES
(in inches)

RX EX AX BX NX HX PX SX ux X
or  or or or or or or or or or
Description RW EW AW BW NW HW W SwW Uw W
Bit Set Normat 1.D. 0.750 0.845 1.185 1.655 2.155 3.000 —_ _— —_ —_
Bit Set Normal and 1.160 1.470 1.875 2.345 2.965 3.890 — —_ — —
Thin-wall O.D. :
Bit Set Thin-wall 1.D. 0.735 0.905 1.281 1.750 2.313 3.187 — —_ — —
Shell Set Normal 1.175 1.485 1.890 2.360 2.980 3.907 -— —_ — —
and Thin-wall O.D. i
Casing Bit Set 1.D. 1.000 1.405 1.780 2.215 2.840 3,777 4.632 5.632 6.755 7.755
Casing ‘Bit Set 1.485 1.875 2.345 2.965 3.615 4.625 5.650 6.780 7.800 B8.810

and Shoe 0.D.

dependent upon the characteristics of the rock mass. The use of an incorrect bit can be
detrimental to the overall core recovery. Generally, fewer and larger diamonds are used to
core soft formations and more numerous, smaller diamonds, which are mounted on the
more commonly used, semi-round bit crowns, are used in hard formations. Special
impregnated diamond core bits have been recently developed for use in severely weathered
and fractured formations where bit abrasion can be very high.

Core barrels are manufactured in three basic types: single tube, double tube, and triple
tube. These basic units all operate on the same principle of pumping drilling fluid through
the drill rods and core barrel. This is done to cool the diamond bit during drilling and to
carry the borehole cuttings to the surface. A variety of coring bits, core retainers, and
liners are used in various combinations to maximize the recovery and penetration rate of the
selected core barrel.

3131510001 FP-C-2-11
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Coring to obtain analytical samples shall only utilize filtered air as the drilling fluid. The
core barrel operates by rotating the outer barrel to allow the bit to penetrate the formation.
The sample is retained in the inner liner, which in most samplers does not rotate with the
outer barrel. As the outer barrel is advanced, the sample rises in the inner liner. In general,
a secondary liner consisting of plastic or metal is present within the inner liner to ensure the
integrity of acquired samples.

Soil or rock core samples shall be obtained with a core barrel or a 5-foot split-spoon core
barrel using the following procedure:

» The core barrel shall be drilled to the appropriate sampling depth. Note: the
only drilling fluid to be used while coring to obtain samples for laboratory
analysis is clean, filtered air.

+ The core barrel is then retrieved from the hole. Care must be taken to ensure
that the contents of the core barrel do not fall out of the bottom of the core barrel
during withdrawal and handling.

«  Open the core barrel by removing both the top and bottom fittings. The sample
within the inner liner can then be removed from the core barrel and taken to the
sample handling area.

+ Lithologic logging of each sample shall be conducted in accordance with the
methods outlined in SOP FP-C-1 and entered into the boring log presented in
Figure FP-C-2-1.

» If volatile organic constituents are suspected to be present, screening of the

sample with an OVM or equivalent, and collection of headspace samples shall
also be conducted according to the methods outlined in Section 5.4.

» If rock samples are to be recovered for analytical laboratory or geotechnical
analyses, they shall be placed in stainless steel tubes and sealed with plastic
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Because the collection of samples at the surface lags behind the actual drilling of a given
lithologic bed at depth, the samples usually represent a depth less than that of the current
depth of the drill bit. The amount of lag may be significant in deeper boreholes, but can be
eliminated by collecting samples after circulating for a period of time sufficient to permit the
most recently drilled materials to reach the surface.

5.2.5 Borehole Abandonment

Following completion of soil sampling, the borehole shall be properly abandoned unless a
monitoring well is to be installed. Abandonment shall occur immediately following
acquisition of the final sample in the boring and shall consist of the placement of a
bentonite-cement grout from the bottom of the boring to within 2 feet of ground surface.
The grout mixture shall consist of a mix of 7 to 9 gallons of water per 94 pound bag of
Portland cement with 3 percent to 5 percent by weight of powdered bentonite. Other
commercial products such as Volclay® are also acceptable with approval of the Project
Manager. The bentonite-cement grout shall be placed in one continuous pour from the
bottom of the boring to within at least 0.5 to 2 feet of ground surface through a tremie pipe
or holiow-stem augers. Additional grout may need to be placed if significant settlement
occurs. The remaining portion of the boring can be filled with topsoil.

5.2.6 Trenching

Trenching is used in situations where the depth of investigation generally does not exceed
10 to 15 feet and is most suitable for assessing surface and near-surface contamination and
geologic characteristics. In addition, trenching allows detailed observation of shallow
subsurface features and exposes a wider area of the subsurface than is exposed in borings.

A backhoe is generally utilized to excavate shallow trenches to a depth of no greater than
15 feet. Typically, the trench has a width of one to two backhoe buckets and generally
ranges in length from 5 to 20 feet, although larger trenches can be conducted depending on
the objectives of the study. Soils removed from the trench should be carefully placed on
plastic sheeting or other appropriate materials in the order of removal from the trench. The
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UEDEN Field Log of Trench
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l Figure FP-C-2-2. Field Log of Trench
3131510001 FP-C-2-17




I Procedure Number: FP-C-2, Soil Sampling Revision: 1
Date: August 1996 Page: 19 of 26
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5.3.4 Hand Sampling Using Sample Liners

Surface soil samples can sometimes be coliected by hand using just the sample liners. This
method can be used in cases where the surface soils are soft or where it is advantageous to
minimize the disturbance of the sample (such as when sampling for volatiles). Obtaining
surface soil samples with this method consists merely of pushing or driving the sample
tube into the ground by hand.

The sample tube (with the collected sample inside) is then removed from the ground. The
sample is then labeled according to SOP FP-F-6 and immediately placed on ice in a cooler.
Since the only equipment used are the sample liners themselves, this method minimizes or
obviates the need for equipment decontamination.

5.3.5 Sludge/Pond Sediment Sampling

Use of a standard core sampler may not be appropriate when sampling sludge or
subaqueous pond sediments because such materials contain substantial liquid, rendering
sample recovery difficult. Use of a sludge sampler is therefore recommended for sampling
sludge and pond sediments. A sludge sampler incorporates a twin butterfly valve to
prevent sample escape, and interchangeable auger and coring bits for varying sludge
consistencies. A sludge sampler also includes a removable solid top cap equipped with a
threaded connection for hand auger extensions. Samples are recovered in removable plastic
liners that fit inside the sludge sampler. Once recovered, the liners are labeled according to
SOP FP-F-6 and placed on ice in a cooler.

5.4 VOLATILE ORGANICS SCREENING AND HEADSPACE ANALYSIS

Volatile organics screening and headspace analysis is performed to preliminarily assess if
the sample contains volatile organic constituents. Volatile organics screening and
headspace analysis of samples shall be performed using a Foxboro Model 128-GC portable
OVA, an HNU mode PI 101 portable PID, a Microtip MP 100 PID, or other similar
instrument.
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7.0 HEALTH AND SAFETY

Standard Health and Safety (H&S) practices shall be observed according to the site-
speéiﬁc Health and Safety Plan (HSP). Ambient air and soil vapor monitoring during
excavation activities shall provide data related to relative volatile contaminant concentrations
and any required personal protective equipment (PPE) that may be necessary. In addition,
an air monitoring program and suggested PPE is listed in the site-specific HSP.

Suggested minimum PPE during soil sampling activities in conjunction with field
excavations shall include inner disposable vinyl gloves, outer chemical protective nitrile
gloves, Tyvek® coveralls, steel-toed boots and overboots, safety glasses, hearing
protection (around heavy equipment in operation), and an ANSI-Standard hard hat. Half-
face respirators and cartridges may be necessary depending on the contaminant
concentrations and shall always be available onsite. At no time during soil sampling
activities are personnel to reach for debris near machinery that is in operation.

In addition to the aforementioned precautions and depending upon the type of contaminant
expected, the following safe work practices will be employed:

Particulate or Metal Compoun

1. Avoid skin contact and/or incidental ingestion of soil.

2. Utilize protective clothing, steel-toed boots, gloves, safety glasses, and hearing
protection as warranted.

Volatile Organic Compounds:

1. Avoid breathing constituents venting from soil borings, trenches, pits, or holes by
approaching upwind, and/or by use of respiratory protection.

2. In the case of trenches, pits, or holes, presurvey the area with a FID/PID prior to
sampling.

3. If monitoring results indicate organic vapors that exceed action levels as specified in
the site-specific HSP, sampling activities may need to be conducted in Level C
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I 9.0 ATTACHMENTS
I None.
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SURFACE WATER SAMPLING

1.0 PURPOSE

The purpose of this procedure is to establish standard protocols for all Ogden field
personnel for use in conducting surface water sampling.

2.0 SCOPE

This procedure shall apply to all surface water sample coliection conducted during field
program activities. As professional guidance for specific activities, this procedure is not
intended to obviate the need for professional judgement to accommodate unforeseen
circumstances. Deviance from this procedure in planning or in the execution of planned
activities must be approved by management personnel and documented.

3.0 DEFINITIONS
None.

4.0 RESPONSIBILITIES

Ogden field personnel are responsible for following these procedures during conduct of
sampling activities.

The Field Program Manager is responsible for ensuring that all field personnel follow these
procedures.

The Project Manager is responsible for ensuring that all project field personnel foliow these
procedures when conducting surface water sampling.

The QA Program Manager is responsible for evaluating Project Manager and project
compliance with these procedures.

3131510001 FP-C-4-1



Procedure Number: FP-C-4, Surface Water Sampling Revision: 1
Date: August 1996 Page: 30f10

For deeper surface water bodies, either sample containers or transfer devices may be used
to collect a sample. A weighted holder that allows either a sample transfer device or a
sample container to be lowered, opened for filling, closed, and returned to the surface is
suggested for sampling deeper surface water bodies. This is because concentrations of
constituents near the surface of a deeper surface water body may be different than the total
concentration distributed throughout the water column cross section and thus a surface
sample would not be representative of the water body. An open container that is lowered
and raised to the surface at a uniform rate so that the bottle is just filled on reaching the
surface is appropriate for deeper stagnant water bodies, however this method does not
collect a truly representative sample in deeper flowing surface water bodies.

In general, the use of a sampling device, either disposable or constructed of a nonreactive
material of at least 500 ml, if possible, to minimize the number of times the liquid must be
disturbed, thus reducing agitation of any sediment layers. A i-liter polypropylene or
stainless steel beaker with pour spout and handle works well. Any sampling device may -
contribute contaminants to a sample. The sampling devices that should be selected are
those that will not compromise sample integrity and will give the desired analytical results.

Collecting a representative sample from a larger body of surface water is difficult but not
impossible. Samples should be collected near the shore unless boats are feasible and
permitted. If boats are used, the body of water should be cross sectioned, and samples
should be collected at various depths across the water in accordance with the specified
sampling plan. For this type of sampling, a weighted-bottle sampler is used to collect
samples at ahy predetermined depth. The sampler consists of a glass bottie, a weighted
sinker, a bottle stopper, and a line that is used to open the bottle and to lower and raise the
sampler during sampling. There are variations of this sampler, as illustrated in ASTM
methods D 270 and E 300. This sampler can be either fabricated or purchased. The
procedure for use is as follows:

1. Assemble the weighted bottle sampler.
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Teflon™ suction line and the silicon pump tubing between sample locations to avoid cross
contamination. This action requires maintaining a sufficiently large stock of material to
avoid having to clean the tubing in the field.

When medical-grade silicon tubing is not available or the analytical requirements are
particularly strict, the system can be altered. In this configuration, the sample volume
accumulates in the vacuum flask and does not enter the pump. The integrity of the
collection system can now be maintained with only the most nonreactive material contacting
the sample. Some loss in lift ability will result since the pump is now moving air, a
compressible gas rather than an essentially noncompressible liquid. Also, this system
cannot be used if volatile compounds are to be analyzed. The potential for losing volatile
fractions because of reduced pressure in the vacuum flask renders this method unacceptable

for use.

It may sometimes be necessary to sample large bodies of water where a near-surface
sample will not sufficiently characterize the body as a whole. In this instance, the above-
mentioned pump is quite serviceable. It is capable of lifting water from depths in excess
(but not much in excess) of 6 meters. It should be noted that this lift ability decreases
somewhat with higher density fluids and with increased wear on the silicone pump tubing.
Similarly, increases in altitude will decrease the pump's ability to lift from depth. When
sampling a liquid stream that exhibits a considerable flowrate, it may be necessary to
weight the bottom of the suction line.

Samples from various locations and depths can be composited where investigative goals
indicate that it is appropriate; otherwise, separate samples will have to be collected.
Approximate sampling points should be identified on a sketch of the water body. The
following procedures are used for samples collected using transfer devices:

1. Submerge a stainless steel dipper or other suitable device with minimal surface
disturbance. Note the approximate depth and location of the sample source (for

example, 1 foot up from bottom or just below the surface).

2. Allow the device to fill slowly and continuously.
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facilitate convenient dispensation of liquid into sample bottles but only enough
on the suction end for attachment to the intake line. This practice will minimize
sample contact with the silicone pump tubing. (Some types of thinner Teflon™
tubing may be used.)

. Select the length of suction intake tubing necessary to reach the required sample

depth and attach it to the tubing on the intake side of the pump. Heavy-wall
Teflon™ of a diameter equal to the required pump tubing will suit most
applications. (A heavier wall will allow for a slightly greater lateral reach.)

. If possible, allow several liters of sample to pass through the system before

actual sample collection. Collect this purge volume, and then return it to source
after the sample aliquot has been collected.

. Fill necessary sample bottles by allowing pump discharge to flow gently down

the side of bottle with minimal entry turbulence. Cap each bottle as filled.

. Preserve the sample, if necessary, as per guidelines in sampling plan. In most

cases, preservatives should be placed in sample containers before sample
collection to avoid overexposure of samples and overfilling of bottles during
collection.

. Check that a Teflon™ liner is present in the cap, if required. Secure the cap

tightly. Tape cap to bottle; then date and initial the tape. The tape is used as a
custody seal.

. Label the sample bottie with an appropriate tag. Be sure to label the tag

carefully and clearly, addressing all the categories or parameters. Record the
information in the field logbook and complete the chain-of-custody documents.

. Place the properly labeled sample bottle in an appropriate carrying container.

. Allow system to drain thoroughly; then disassemble and decontaminate.
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8.0 ATTACHMENTS

I None.
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EQUIPMENT DECONTAMINATION

1.0 PURPOSE

The purpose of this standard operating procedure (SOP) is to provide standard equipment
decontamination methods for use during field activities.

2.0 SCOPE

These procedures shall be employed where applicable during decontamination of field
equipment used for sampling environmental media. As professional guidance for specific
activities, this procedure is not intended to obviate the need for professional judgement to
accommodate unforeseen circumstances. Deviance from this procedure in planning or in
the execution of planned activities must be approved by the Project Manager.

3.0 DEFINITIONS
None.

4.0 RESPONSIBILITIES

The Field Program Manager is responsible for ensuring that all field equipment is

“decontaminated according to this procedure.

The Project Manager is responsible for identifying instances of non-compliance with this
procedure and ensuring that decontamination activities are in compliance with this
procedure.

5.0 PROCEDURES

Decontamination of ground-water monitoring, well drilling and developing equipment, as
well as ground-water, surface water, sediment, waste, wipe, asbestos, and unsaturated
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air lift pumps, peristaltic pumps, and lysimeters. Other sampling equipment that requires
decontamination includes, but is not limited to, hand trowels, hand augers, slide hammer
samplers, shovels, stainless steel spoons and bowls, soil sample liners and caps, wipe
sampling templates, COLIWASA samplers, and dippers. Equipment with a porous
surface, such as rope, cloth hoses, and wooden blocks, cannot be thoroughly
decontaminated and shall be properly disposed after one use.

5.3 FREQUENCY OF EQUIPMENT DECONTAMINATION

Down-hole drilling equipment and monitoring well development and purging equipment
shall be decontaminated prior to initial use and between each borehole or well. However,
down-hole drilling equipment may require more frequent cleaning to prevent cross-
contamination between vertical zones within a single borehole. Where drilling through a
shallow contaminated zone and installing a surface casing to seal off the contaminated zone,
the drilling tools shall be decontaminated prior to drilling deeper. Ground-water sampling
shall be initiated by sampling ground water from the monitoring well where the least
contamination is suspected. All ground-water, surface water, and soil sampling devices
shall be decontaminated prior to initial use and between collection of each sample to prevent
the possible introduction of contaminants into successive samples.

5.4 CLEANING SOLUTIONS AND TECHNIQUES

Decontamination can be accomplished using a variety of techniques and fluids. The
preferred method of decontamination of major equipment such as drill bits, augers, drill
string, pump drop-pipe, etc., involves the use of steam cleaning. Steam cleaning is
accomplished using a portable, high pressure steam cleaner equipped with a pressure hose
and fittings. For this method, equipment shall be thoroughly steam washed and rinsed
with potable tap water to remove particulates and contaminants.

A rinse decontamination procedure is acceptable for equipment such as bailers, water level
meters, re-used soil sample liners, and hand tools. The decontamination procedure shall
consist of the following: 1) wash with a non-phosphate detergent (alconox, liguinox, or
other suitable detergent) and potable water solution, 2) rinse in a bath with potable water,
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5.5 CONTAINMENT OF RESIDUAL CONTAMINANTS AND CLEANING
SOLUTIONS

A decontamination program for equipment exposed to potentially hazardous materials
requires a provision for catchment and disposal of the contaminated material, cleaning
solution, and wash water. .

‘When contaminated material and cleaning fluids must be contained from heavy equipment
such as drill rigs and support vehicles, the area must be properly floored, preferably with a
concrete pad which is sloped toward a sump pit. If a concrete pad is impractical, planking
can be used to construct a solid flooring that is then covered by a nonporous surface and
sloped toward a collection sump. If the decontamination area does not have a collection
sump, plastic sheeting and blocks or other objects should be used to create a bermed area
for collection of equipment decontamination water. Items such as auger flights, which can
be placed on stands, saw horses, wooden pallets, or other similar equipment, should be
situated on this equipment during decontamination to prevent contact with fluids generated
by previous equipment decontamination. Clean equipment should also be stored in a
separate location than the decontamination area to prevent recontamination.
Decontamination fluids contained within the bermed area shall be collected and stored in
secured containers as described below.

Catchment of fluids from the decontamination of lighter-weight drilling equipment and
hand-held sampling devices shall be accomplished using wash buckets or tubs. The
decontamination fluids shall be collected and stored onsite until their disposition is
determined based upon laboratory analytical results. Storage shall be in secured containers
such as DOT-approved drums. Containers shall be labeled in accordance with SOP
FP-B-8, IDW Management.

5.6 EFFECTIVENESS OF DECONTAMINATION PROCEDURES

A decontamination program needs to incorporate quality control measures for determining
the effectiveness of the cleaning methods. Quality control measures typically include
collection of equipment rinsate samples or wipe testing. Equipment rinsates consist of
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available onsite. If safe alternatives are not achievable, site activities will be discontinued
immediately.

In addition to the aforementioned precautions, the following safe work practices will be
employed:

Chemical Hazards Associated With Equipment Decontamination:

1. Avoid skin contact with and/or incidental ingestion of decon solutions and water.

2. Utilize PPE as specified in the site-specific HSP to maximize splash protection.

3. Refer to material safety data sheets (MSDSs), safety personnel, and/or consuit
sampling personnel regarding appropriate safety measures (i.e., handling, PPE - skin,
respiratory, etc.). -

4. Take necessary precautions when handling detergents and reagents.

Physical H soctated With Equipment Dec ination:

1. To avoid possible back strain, it is recommended that the decon area be raised 1 to
2 feet above ground level.

2. To avoid heat stress, over exertion, and exhaustion, it is a recommended Ogden health

and safety policy that equipment decon be rotated among all Ogden site personnel.
3. Take necessary precautions when handling field sampling equipment.

8.0 REFERENCES

U.S. EPA Environmental Response Team. 1988. Response Engineering and Analytical
Contract Standard Operating Procedures. U.S. EPA, Research Triangle Park, NC.

9.0 ATTACHMENTS

None.
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IDW MANAGEMENT

1.0 PURPOSE

This procedure describes the activities and responsibilities of Ogden'and Rocketdyne
pertaining to management of investigation-derived waste. The purpose of this procedure is
to provide guidance for the minimization, handling, labeling, temporary storage, and
inventory of investigative-derived waste (IDW) generated during field activities. The
information presented will be used to prepare and implement Work Plans (WP) and Field
Sampling Plans (FSP) for IDW related field activities. Results from implementation of
WPs and FSPs will then be used to develop and implement final IDW disposal by
Rocketdyne.

2.0 SCOPE

This document applies to all Ogden personne! involved in the development and
implementation of WPs and FSPs that include the generation of IDW.,

This procedure was developed to serve as management-approved professional guidance for
the management of IDW generated during the field program. This procedure is focused on
the requirements for minimizing, segregating, handling, labeling, storing, and inventorying
IDW in the field. Certain drum inventory requirements related to the screening, sampling,
classification, and disposal of IDW are also noted in this procedure. This procedure is not
intended to obviate the need for professional judgement to accommodate non-specified or
unforeseen circumstances. Specific guidance from local regulatory agencies must be
obtained and acted upon. Deviance from this procedure in planning or in the execution of
planned activities must be documented and approved by management personnel.

IDW management practices shall also conform to applicable requirements within the
Rocketdyne System of Procedures for hazardous waste management at the SSFL (RSOP
C-203). A complete copy of RSOP C-203 is included as Attachment 1. Applicable general
requirements within RSOP C-203 include items 1, 4, 6, 7, and 10 through 14
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3.4 INVESTIGATIVE-DERIVED SOIL, SLUDGE, AND SEDIMENT

Investigative-derived soil consists of all potentially contaminated soil that is disturbed as
part of site investigation activities. The most commonly encountered form of IDW soil is
drill cuttings brought to the ground surface by hollow stem auger drilling methods. Other
forms of disturbed soil, including trenching spoils and excess soil remaining from surface
sampling, should not be stored as IDW. Excavated soil should be returned to its source, if
site conditions permit.

Investigative-derived sludge consists of all potentially contaminated sludge materials
generated or disturbed during site investigation activities. Generated sludge may consist of
drilling mud used or created during intrusive activities. Other sludge may include solvents
or petroleum-based materials encountered at the bottom of storage tanks and grease traps.

Investigative-derived sediment consists of all potentially contaminated sediments that are
generated or disturbed during site investigation activities. Generated sediments may
include solids that settle out of suspension from well development, purge, or
decontamination water (see Definitions 3.5 and 3.6) while stored in 55-galion drums or
during sample filtration. Disturbed sediments may also consist of catch basin sediments or
excess sediment from surface water activities.

3.5 WELL DEVELOPMENT AND PURGE WATER

Development water consists of ground water withdrawn from newly installed monitoring
wells in preparation for well purging or pump testing. Purge water consists of ground
water that is removed from monitoring wells immediately prior to sampling.

3.6 DECONTAMINATION FLUIDS

Decontamination fluids consist of all fluids used in decontamination procedures conducted
during site investigation activities. These fluids consist of wash water and rinse water for
the decontamination of non-consumable PPE, sampling equipment, and drilling equipment.
Decontamination procedures are discussed in SOP FP-D-5, Equipment Decontamination.
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3.11 AREA OF CONTAMINATION (AOC)

The United States Environmental Protection Agency (EPA) considers the area of
contamination {AOC) to be a single land-based disposal unit, usually a "landfill," and
including non-discrete land areas in which there is generally dispersed contamination (EPA
1991). Note that storing IDW in a container (i.e., portable storage devices such as drums
and tanks) within the AOC and returning it to its source, whether RCRA hazardous or not,
does not trigger RCRA LDRs. In addition, sampling and direct replacement of wastes
within an AOC do pot constitute land disposal (EPA 1992).

3.12 OGDEN TECHNICAL INFORMATION SYSTEM

The Ogden Technical Information System (OTIS) is the centralized data management
system that has been designed and equipped to manage large volumes of data generated
during performance of field programs. OTIS incorporates not only chemical data, but also
topographical, meteorological, lithological, geotechnical, hydrogeological, and other
pertinent site investigation data that can ultimately be used for subsequent site analysis,
such as site modeling and exposure assessments. The IDW drum inventory to be generated
from the implementation of this procedure will be stored and updated in OTIS. OTIS
provides the capability for customized reporting using selected data and report formats.

4.0 RESPONSIBILITIES

The Project Manager is responsible for preparing WPs and FSPs in compliance with this
procedure, and is responsible for documenting instances of non-compliance.

The Field Program Managers are responsible for implementing this IDW procedure and for
ensuring that all project field personnel utilize these procedures.

313150001 FP-B-8-5



Procedure Number: FP-B-8, IDW Management Revision: 1
Date: August 1996 Page: 70f20

carefully so that the solvents, and their known decomposition products, are not potentially
RCRA hazardous waste.

Drilling methods that minimize potential [DW generation should be given priority. Hollow
stem auger and air rotary methods should be selected, where feasible, over mud rotary
methods. Mud rotary drilling produces significant quantities of waste drilling mud, while
hollow stem and air rotary drilling methods produce relatively low volumes of soil waste.
Small diameter borings and cores shall be used when soil is the only matrix to be sampled
at the boring location; the installation of monitoring wells requires the use of larger diameter

borings.

Soil, sludge, or sediment removed from borings, containment.areas, and shallow test
trenches shall be returned to the source immediately after sampling and/or geological
logging of the soils (EPA 1991, 1992). Immediate replacement of solid waste in the source
location during investigation activities avoids RCRA land disposal restrictions (LDRs),
which permit movement of IDW within the same area of contamination (AOC) without
considering land disposal to have occurred, even if the IDW is later determined to contain
RCRA hazardous material (EPA 1991). Following excavation, the soil IDW shall be
replaced into the boring or trench and compacted. Soil IDW from borings or trenches
deeper than 10 feet or that penetrate into a sqmrated layer shall be contained in drums.

The quantity of decontamination rinse water generated can be reduced by using dedicated
and disposabie sampling equipment such as plastic bailers, trowels, and drum thiefs, that
do not require decontaminating. In general, decontamination fluids, and well development
and purge water, should not be minimized because the integrity of the associated analytical
data may be affected.

The storage of visibly soiled PPE and disposable sampling equipment IDW shall be
minimized by implementing decontamination procedures. If, according to the Field
Program Manager's best professional judgement, the PPE and disposable sampling
equipment can be rendered non-hazardous after decontamination, then the PPE and
disposable sampling equipment shall be double-bagged and disposed offsite as municipal
waste (EPA 1991, 1992).
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5.2 SEGREGATION OF IDW BY MATRIX AND LOCATION

To facilitate subsequent IDW screening, sampling, classification and/or disposal, IDW
shall be segregated by matrix and source location at the time it is generated. Each drum of
solid IDW shall be completely filled, when possible. For liquid IDW, drums shouid be left
with headspace of approximately 5 percent by volume to allow for expansion of the liquid
and potential volatile contaminants. IDW from only one matrix shall be stored in a single
drum (e.g., soil, water or PPE shall not be mixed in one drum). If practical, IDW from
separate sources should not be combined in a single drum.

It is possible that monitoring well development and purge water will contain suspended
solids which will settle to the bottom of the storage drum as sediment. Significant
observations on the turbidity or sediment load of the development or purge water shall be
included in the field notebook and reported in attachments to the quarterly drum inventory
report to the client (see SOP FP-F-5, Logbooks and Section 5.5). To avoid having mixed
matrixes in a single drum (i.e., sediment and water), it may be necessary to decant the
liquids into a separate drum, after the sediinents have settled out. This segregation may be
accomplished during subsequent IDW sampling activities or during consolidation in a
holding tank prior to disposal to the sanitary sewer.

Potentially contaminated well construction materials shall be placed in a separate drum. No
soil, sediment, sludge, or liquid IDW shall be placed in drums with potentially
contaminated waste well construction materials, and potentially contaminated well
construction materials from separate monitoring wells shall not be commingled.

Potentially hazardous PPE and disposable sampling equipment shall be stored in drums
separate from other IDW. PPE from generally clean field activities such as water sampling
shall be segregated from visibly soiled PPE, double-bagged and disposed offsite as
municipal waste. Disposable sampling equipment from activities such as soil, sediment,
and sludge sampling includes plastic sheeting used as liner material in containment areas
around drilling rigs and waste storage areas; disposable sampling equipment; and soiled
decontamination equipment. If, according to the Field Program Manager's best
professional judgement, the visibly soiled PPE can be decontaminated and rendered

313150001 FP-B-8-9
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5.3.1 Drum Handling

The drums used for containing IDW shall be approved by the United States Department of
Transportation (DOT HM-181 1990). The drums shall be made of stee] or plastic,
generally of 55-gallon capacity, they shall be completely painted or opaque, and they
should have removable lids (i.e., type 17-H or United Nations Code 1A2 or 1H2). New
steel drums are preferred over recycled drums. For short-term storage of liquid IDW prior
to discharge, double-walled bulk steel or plastic storage tanks may be used. For this
scenario, consideration must be given to the scheduling and cost-effectiveness of this type
of bulk storage, treatment, and discharge system versus longer-term drum storage.

For long-term IDW storage at other project locations, the DOT-approved drums with
removable lids are recommended. The integrity of the foam or rubber sealing ring located
on the underside of some drum lids shall be verified prior to sealing drums containing IDW
liquids. If the ring is only partially attached to the drum lid, or if a portion of the ring is
missing, select another drum lid with a sealing ring that is in sound condition.

To prepare IDW drums for labeling, the outer wall surfaces and drum lids shall be wiped
clean of all material that may prevent legible and permanent labeling. If potentially
contaminated material adheres to the outer surface of a drum, that material shall be wiped
from the drum, and the paper towel or rag used to remove the material shall be segregated
with visibly soiled PPE and disposable sampling equipment. All IDW drums shall be
labeled and placed on pallets prior to storage (see Section 5.4).

5.3.2 Drum Labeling

Proper labeling of IDW drums is essential to the success and cost-effectiveness of
subsequent waste screening and disposal activities. Labels shall be permanent and
descriptive to facilitate correlation of field analytical data with the contents of individual
IDW drums. All IDW drums must be labeled using the two distinct labeling methods
described below to ensure durability of the information. These two recommended methods
are completing and affixing preprinted labels and marking information on drum surfaces

313150001 FP-B-8-11
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project number, the drum number (following the numbering convention given above), the
source identification type and number, the type of IDW, the generation date(s), and the
telephone number provided at the bottom of the preprinted label appropriate for the project
location. The drum surface shall be dry and free of material that could prevent legible
labeling. Label information shall be confined to the upper two-thirds of the total drum
height. The top surface of the drum lid may be used as an additional labeling area, but this
area shouid only be used in addition to the upper two-thirds of the sides of the drum. The
printing on the drum shall be large enough to be easily legible. Yellow, white, or red paint
markers (oil-based enamel paint) that are non-photodegradable are recommended to provide

- maximum durability and contrast with the drum surface.

5.4 DRUM STORAGE

Drum storage procedures shall be implemented to minimize potential human contact with
the stored IDW and prevent extreme weathering of the stored drums. All IDW drums shall
be placed upright on pallets before the drums are stored. RCRA storage requirements
include the following: containers shall be in good condition and closed during storage;
wastes shall be compatible with containers; storage areas shall have a containment system;
and spills or leaks shall be removed as necessary. However, until the IDW is conclusively
determined to be a RCRA hazardous waste, the Project Manager shall manage the IDW in a
protective manner, and not necessarily in accordance with these listed RCRA storage
requirements (EPA 1992). In general, drums of IDW shall be stored within the area of
contamination (AOC) so that RCRA land disposal restrictions (LDRs) will not apply in
future, if onsite disposal is an option.' If the IDW is determined tc be RCRA hazardous
waste, then RCRA storage, transportation, and disposal requirements may become
applicable, including a limited 90-day storage permit exemption period prior to required
disposal. The AOC concept does not affect the approach for managing IDW that did not
come from the AOC, such as PPE, decontamination equipment and fluids, and ground

water. If RCRA hazardous, these wastes must be drummed and disposed offsite (EPA
1991).

Drums shall be stored onsite within the AOC prior to disposal, except as directed by RCRA
requirements for removal when professional judgement suggests the IDW may pose an

313150001 FP-B-8-13
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5.5 OTIS DRUM INVENTORY

Accurate preparation of an IDW drum inventory is essential to all subsequent activities
associated with IDW drum tracking and disposal. An inventory shall be prepared for each
project in which IDW is generated, stored, and disposed. The inventory data from each
project will be entered into OTIS to become part of the field program data base.

An updated inventory of all IDW drums associated with the field program shall be
generated from OTIS, to be compiled and transmitted by Ogden to Rocketdyne personnel at
the completion of field work or on a quarterly basis. The drum inventory information in
OTIS shall include 12 elements that identify drum contents and indicate their fate (see
Attachment 2, Table A4-1).

Attachment 3 to this procedure indicates the type and format of the IDW information that
will be provided by the Field Program Manager to the Data Base Administrator or designate
for input to OTIS, on a monthly basis. Uploading drum inventory information and site
characterization data into the OTIS data base will provide users an efficient means for
conducting the initial screening of IDW by automating the comparison of site analytical data
with relevant regulatory criteria. The inventory information required includes the drum
identification number; the storage location of the drum prior to disposal; the origin or
source(s) of the drum contents; the type of drum contents; the amount of waste; the starting

waste generation date; the expected disposal date; and the actual date of disposal (see
Attachment 3, Table A5-1).

In addition, the recommended analytical methods to adequately characterize the IDW
contained in each drum and the recommended or actual disposition of the IDW drum
contents (see Attachment 4), will be provided by the Field Program Manager to the Project
Manager on an as-needed basis for attachment to the quarterly IDW drum inventory report.

5.5.1 Generator/Site Name

Inventory data shall include the field activity and the site name where the IDW was
generated.

313150001 FP-B-8-15
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5.5.8 Recommended Analytical Methods and Test Results Compared with
Applicable Regulatory Standards

The EPA analytical methods recommended to adequately characterize IDW contained in
each drum will be summarized in a tabular format (e.g., TCLP Metals, TCLP Benzene,
8080 Pesticides, 8015 Mod. BTEX, Total Cadmium, etc.) and attached to the quarterly
IDW drum inventory report (see Attachment 4).

5.5.9 Recommended or Actual Disposition of IDW Drum Contents

The recommended means of IDW disposal for each drum shall be summarized in a tabular
format (e.g., Offsite, Encapsulated Onsite, Treatment/Sewer, Offsite Incinerator) and
attached to the quarterly IDW drum inventory report (see Attachment 4). Additional
narrative discussion of the rationale for the recommended disposal option shall be attached
to the quarterly IDW drum inventory report as data become available.

5.5.10 Generation Date

Inventory data shall include the date IDW was placed in each drum. If a drum contains
IDW generated over more than one day, the start date for the period shall be specified in
dd-Mon-yy format. This date is not to be confused with a RCRA hazardous waste
accumulation date (40 CFR 262).

5.5.11 Expected Disposal Date

The date each drum is expected to be disposed shall be specified as part of the inventory in
Mon-yy format. This date is for informational purposes only to Rocketdyne, and shall not
be considered contractually binding.

313150001 FP-B-8-17
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Field Project Managers and designates are responsible for documenting all IDW-related
field activities in the field notebook, including most elements of the IDW drum inventory
spreadsheet. The correct methods for developing and maintaining a field notebook are
presented in SOP FP-F-5, Logbooks.

The Data Base Administrator or designate is responsible for providing an updated copy of
the OTIS IDW drum inventory to the Ogden Project Manager, on a quarterly basis. The
Ogden Project Manager is responsible for compiling the IDW drum inventories and
associated documentation from active projects, and submitting it to the Rocketdyne Project
Manager on a quarterly basis at the completion of field work.

7.0 IDW Disposal Plan

Upon receipt of analytical data from the investigation, an IDW Disposal Plan shall be
prepared that will include the following:

* identify criteria for selecting disposal options;

+ identify possible disposal options;

 provide a comparison between analytical data for each drum of IDW and the
comparative criteria; and .

* identify the disposal option selected for each drum of IDW.

The IDW Disposal Plan must be approved by Rocketdyne and, in some cases, pertinent
regulatory agencies. It must also be amended following each phase of field work.

8.0 REFERENCES

Department of Transportation (DOT). 1990. Transporting Hazardous Matcrials. (HM-
181). December 21.

EPA. 1991. Management of Investigation-Derived Wastes During Site Inspections. U.S.
Environmental Protection Agency/540/G-91/009. May.

EPA. 1992. Guide to Management of Investigation-Derived Wastes. Quick Reference
Guide. U.S. Environmental Protection Agency: 9345.3-03FS. January.
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Attachment 1

Rocketdyne System of Procedures Rgg;ﬁ-?g
N Roclawell Mo 1000

PRINTOUTS of this document are for INFORMATION ONLY

RSOP C-203, HAZARDOUS WASTE MANAGEMENT PROGRAM, MAY 1, 1986, F.
SWANSON, EH&S

PROCEDURE CHANGE SUMMARY - This procedure replaces Environmental Control
Procedures EC 4.00 dated November 15, 1990, EC 4.10 dated January 7, 1994, and EC 7.20
dated April 25, 1994, and Manufacturing Procedure L03-12, dated November 5, 1993.

PURPOSE

This procedure provides requirements for the management of hazardous wastes to ensure
compliance with relevant reguiations. On-site permitted treatment, storage, and disposal

facilities may have additional existing procedures which are applicabie to the management of
hazardous waste.

DEFINITIONS

Date of Accumulation - The date waste is first added to the container or tank

Date of Storage - (applies only to satellite accumuiation areas and on-site permitted TSDF's)
The date when one or more of the listed criteria are met in a Sateliite accumulation area: (1)
the container is filled; (2) an excess of 55 gallons of hazardous waste or one quart of
extremely hazardous waste or per recyclable or compatible wastestream(See Section 6.c.) has

been accumulated in a satellite accumulation area; and/or (3) 180 days have passed since the
first addition of waste. _

Hazardous Waste - a waste that, because of it's quantity, concentration, physical, or chemical

characteristics, poses a significant present or potential hazard to human health and safety or
the environment if released into the workplace or environment.

incompatible Wastes - Any hazardous waste unsuitable for commingling with another waste
material, where the commingling might produce heat, fire or explosion, violent reaction, toxic or

flammable dusts, mists, fumes, vapors or gases which might endanger public health, safety or
the environment.

GENERAL REQUIREMENTS (see Figure 1)

1. The Hazardous Waste Generator (generator) determines if there is potential hazardous
waste generation. If waste is corrosive, reactive, ignitable or toxic, it is hazardous.

Generator will contact Environmental Protection (EP). EP will assist generators in waste
characterization. '

If the generator is not sure the waste is hazardous, the waste will be managed as
hazardous. The generator will label the waste using the Hazardous Waste Pending
Analysis label, Form 653-T-003 (Attachment A). EP will then characterize the waste.

2. Generators must attend Hazardous Waste Handling, Course 4004, and must attend
refresher training annually.
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b. Generator storage area must have communication equipment, fire extinguisher,

emergency spill equipment, safety shower, hazardous waste waming sign, and
secondary containment.

Generator may store hazardous waste for up to 60 days.

Generator must inspect the generator area weekly. The generator will complete the
Hazardous Waste Container Weekly Container Checklist, Form 624-T-1

e.  Generator must maintain checklists in area for one year.
f. Generator must maintain emergency spill cabinets.

g. Generator must maintain aisle space to allow for drum movement, emergency
equipment, and inspection.

Hazardous Waste Tank Storage Requirements (see Figure 4)
a. Tank must meet specific design requirements which EP will assist in determining.

b. Tank storage area must have communication equipment, fire extinguisher,

emergency spill equipment, safety shower, hazardous waste warning sign and
secondary containment.

Generator must only store hazardous waste which is compatible with the tank.
Generators may only store 5000 gallons or less of hazardous waste in tanks.
Generators may store hazardous waste for up to 90 days.

Generators must perform tank inspections each operating day. The generator must

complete Hazardous Waste Tank Inspection Checklist, Form 653-T-4 (Attachment
F).

g.  Generators must maintain completed Checklists near the tank for on e year.
h.  Generators must maintain Emergency Spill Cabinet Supplies.

Generators will obtain hazardous waste containers from the Hazardous Waste Storage
Area(HWSA) located at each facility.

Generators must use containers or tanks which are compatible with the hazardous
waste.

Generators must segregate incompatible wastes.

Generators must keep containers closed when not adding or removing hazardous waste

from the container. The generator must keep bungs wrench tight, drum rings tightened,
or iatches locked.

Generators will ensure hazardous wastes are accumulated in a manner which minimizes
the potential for storm water poilution.

Generators will minimize the generation of hazardous waste to the extent it is

economically feasible.
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WA Fockwell ntemarional HAZARDOUS WASTE TANK

INSPECTION CHECKLIS1

NOTE: AF Rockeidyne deparnents which accumuiaie NEZardous wasies in 1anks are required 1o oaily i of the tanks sach opersing dsy. In &OdNION & weekly checkn
{below) must be compisied once per week Compisied are 10 be mairtained ai or near the Lank IGCEHON and mace avai for nspection. Copiws 0 INSDECIONS W CWECIeDancs
shail be maiied to Emvironmental Protection Depanmen! 543, 055-T485.

INSTRUCTIONS FOR COMPLETING TANK INSPECTION FORM 653-T4

valuation 8 io

All "Yes" answers mean no discrepancies exist. A "No" answer o any question means a discrepancy exists that requires immediate corrective
action. An "N/A" answer means the guestion does not apply to your tank system. This inspection is required to be pertormed @ach operating day.
Check the “No! In Operation” box betow on non-operational days, i.e., Saturday, Sunday and Holidays. Al questions must be answered. If &
discrepancy is found, corrective action must be taken immediately. Notify the area manager of the discrepancy and indicate the action taken in the
Method of Correction area. The area manager must co-sign the inspection checklist when a discrepancy exists. When discrepancy has been
comacted, area management must fill in date of correction and sign at bottom of form.

FACILITY LOCATION OF TANK

DEPARTMENT NAME/NUMBER

DESCRIPTION OF WASTE IN TANK
NOT M NOT W NDT ] NOT IN NOT N NOT N NOT N
OPERATION OPERATION CPERATION OPERATION OPFERATION OPERATION OPERATION

MONDAY |TUESDAY| WED. THURS. | FRIDAY SAT. SUNDAY

DATE AND TIME

INSPECTOR'S NAME

INSPECTOR'S SIGNATURE

§66265.195. Inspections. (a) The owner or oper-
ator shall inspect, where present at least once
each opersaling day: YES NO NA IYES NO N/A |[YES NO NA|YES NO WA |YES MO WA IYES NO WA [YES NO wa
{1} Is overfill/spill control equipment (e.g., waste-feed
cutolf systems, bypass systems, and drainage | ] O I (D OO0 00|00 OO0 O|IcCOoloono
systems) in good working order?

{2) Are the aboveground portions of the tank

system free from leakage and comrosion? COOCDOooCco|coolono|looo|looon

{3} Is data gathered from monitoring equipment and
ieak-detection equipment, {(e.g., pressure and
temperature gauges, monitoring walls) ensring et | 1 D 1 (0 D OO0 00|00 0|ooo|ooolooo
the tank system is being operated according to its
design?

(4) Are the construction materials and the area
immediately surrounding the externally accessible ;
portion of the tank system including secondary :
containment structures {e.g., dikes) tree from erosion .D 0o oo O O oo oo Oo(a oo C1 D OO O
or reieases of hazardous wasts (e.g., wel spots, dead
vegetation)?

(5) For uncovered tanks, are at lsast 2 feet of

ireeboard maintained? Ob0|00D|j000j0oojocolcoolooo

(6} Is the tank properly iabeled with & Form 642-,

anddateoiacwmulah’onislessthansodayslrom&.1DDD OOOI0oCcoOo|goog COoOO0Ol0COo|goog

first addition of waste to the tank?

YES NO
Date: is hose and satety shower/eye wash unobstructed and opetrational?
T Is emergency communication system {phone, audible alarm) in working condition?
ime: :

Are hazardous waste warning signs in place?
Is fire extinguisher in area?

Sign: Is spill control cabinet properly stocked per inventory sheet?

COPIES OF INSPECTIONS WITH DISCREPANCIES SHALL BE MALLED TO ENVIRONMENTAL PROTECTION, D/543, 055.-T486
DISCREPANCY INDICATION AND CORRECTION AREA -

Area Manager Co-Sign i Date:

Describe Method of Correction {use additional sheet it necessary):

Date Discrepancy Corrected

Area Manager Name Signature Date

— ]
FORM 663 T4 REY, §-82
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ATTACHMENT 2
Quarterly IDW Drum Inventtory Updates
Table A4-1

Navy Acuvny/Sike Name  CTO Number  Drwm Nlml':t Diruen Ongmol IDW Type Wane Volume Wese Eapecied Dasposal  Acwuel Desposa.
{gencrnor/ue) T Swvagel C Generauon Dac Dae Datc
Dobb (xxzx-AA-Drsy) {sowrce 1D 8) {fill lewe! %} {dd-Mon-wy) fMon-vw) {dd-Mon-y)

NSC Pearl Harbor/Landfill (o0 - ] O068-LF-DO01  NSC, Near Bidg. 7 581 Soil Cauingy 100 16-Dec-92 Dec-93 NaA

0068.LF-D002 NA M. Purge Water 5 20-Dec-52 ui-93 26-1ul-93
MW.2
MW.3

. 0068-LF.DO0Y  Na Mw-| Decon Waer 95 20-Dec-92 Jel-93 25-Jul-93
MW.2
M.

Q068-LF-DOO4  In NSC Bldg.16 5B-1 PPE 50 16-Dec-92 Oct-93 NA
5B-2
583
5B«
Mw.)
MW.-2
MW.-3

NAVSTA Guam/Drum Storege~ OOd7 OO7-D5-001  HarMat Suwsge Area 5B-1 Soil Cutings 100 18-Feb-93 Sep-93 Na
$B-2

Notes:
NA = Nox Applicable
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ATTACHMENT 3
IDW Drum Inventory Updates to OTIS

The IDW Drum Inventory updates to OTIS from active field projects shall be generated as
needed by using MicroSoft Excel® version 3.0 or higher. One copy of all IDW Drum
Inventory updates shall be submitted on 3.5- or 5.25-inch disks, formatted under

MS/DOS. All MS/DOS Excel® file names shall be unique. Each disk shall be given an
identification label as follows: '

IDW Drum Inventory Update to OTIS

Project Number:
Site Name:

Date:

Table A3-1 is an Excel® spreadsheet template that contains the headings and columns that
shall be followed when submitting the IDW inventory updates to the Data Base
Administrator or designate assigned to perform data management tasks. A hardcopy

printout of the IDW Drum Inventory Excel® spreadsheet shall be submitted as necessary,
along with an electronic copy.
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Table A3-1

Attached Documentation for the Anaytical Methods, Vest Resulls, and Disposition of Drums
for the Quarterly IDW Drum Inventory Update

Relevant Regulatory
Navy Activity/Sike Neme  Drum Number  [DW Type Recammended IDW Sampling  Criteria (e.g. TCLP, Deam Recommended/Aciual Expecsed Disposal  Actual Despunst
I {gemersiorisine) EPA Ansiyiical Resul Gusm EPA, I DO} Stovsge Jocsion  IDW Daspostion [ p P Dae
[uu-AA-I)Ezl Method: {ppm} (ppen) (Mo -yy] {dd-Mon-yy!
2C Pear! llarbor/Land(ill 0068-LF-DOD)  Soil Cusings  TCLP Mesis NSC, Nesr Blig. 7 Oflsue Dec-9 NA
. TCLP Beazene ’
Toul Lead
8015 Mod. BTEX
0063.-LF-DO02  Purge Water  Towal Lead NA Carbun Fikration hut-93 6-el-
Totsl Chromivm Fowr wo PWC Sewer
Dischaege
OD68-LF-DO03  Decon Waser PWC Water Qualuy NA Carbon Fikrmion Jut92 26-Jul-92
Paramesers . Prwor s PWC Sewer
Discharge
I 0068-LF-D004 PPE None In NSC Bldg.16  Ofisite Incinerator 0Oc1-93 NA
lVSTA Guam/Dinam Swesge 0047-DS-001  Soil Cenlings 8080 CHs only liazhint Ssorage  Olisue incmersion Sep-9) NA
Arca
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ATTACHMENT 4

Table A4-1 is an Excel® spreadsheet template that contains an example of the format and
headings that shall be followed when submitting the following updated information to the
quarterly IDW drum inventory report to the Ogden Project Manager: the recommended
analytical methods to characterize the waste, or a summary of actual test results compared
with relevant regulatory criieria; and the disposal option selected, or the actual disposition
of the contents of each drum of IDW. A hardcopy printout of the example Excel®
Table A4-1 shall be submitted along with a narrative description of the rationale for
recommending each analytical method or for selecting each disposal option; a detailed
comparison of actual IDW analytical results versus relevant regulatory criteria; or a
description of the actual disposition of the contents of each drum of IDW. f applicable, the
narrative shall be summarized by matrix, anatytical method, or disposal location.

The Recommended EPA Analytical Methods are those analytical methods required to
characterize the IDW in a drum Sampling Plan, based on the analytes of concem at the site.
The analytes of concern shall be determined from implementation of an IDW drum
Screening Plan, by comparing available analytical site data and estimated IDW analyte
concentrations, against applicable regulatory criteria.

The Recommended Disposition selected shall initially be a generic determination of where
the IDW should be disposed. The table entry and supporting rationale shall be as specific
as the data allows. The disposal option selected shall be based on the Program Manager's
professional judgement; the results from the screening, sampling, and classification of the
IDW against relevant regulatory criteria; regulatory agency approval of the screening,
sampling, and classification methodologies; written acceptance criteria from applicable

treatment/disposal facilities; and practical considerations for the treatment, transportation,
and/or disposal of the waste.
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LOGBOOKS

1.0- PURPOSE

This standard operating procedure (SOP) describes the activities and responsibilities

pertaining to the identification, use, and control of logbooks and associated field data
records.

2.0 SCOPE

This document applies to all Ogden personnel involved with the use and control of
logbooks and associated records pertaining to quality-related activities. As professional
guidance for specific activities, this procedure is not intended to obviate the need for
professional judgement to accommodate unforeseen circumstances. Deviance from this
procedure in planning or in the execution of planned activities must be approved by the

Project Manager and Technical Director/QA Program Manager.management personnel and
documented.

3.0 DEFINITIONS

3.1 LOGBOOK

A bound field notebook with consecutively numbered, water-repellent pages that is clearly
identified with the name of the affected activity, the person assigned responsibility for
maintenance of the logbook, and the beginning and ending dates of the entries.

3.2 DATA FORM

A predetermined format utilized for recording field data that may become, by reference, a
part of the logbook. For example, soil boring logs, trenching logs, surface soil sampling
logs, ground-water sample logs, well construction logs.
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» Field work documentation;

* Field instrumentation readings;

e Personnel present;

» Photograph references;

* Sample locations;

» Sample EPA number and sample identification;

 Sample naming;

¢ Field QC sample information;

* Field descriptions, equipment used, and field activities accomplished to
reconstruct field operations;

* Meeting information;

* Important times and dates of telephone conversations, correspondence, or

deliverables;
* Field calculations;
¢ PPElevel;

» (Calibration records; and
» Subcontractors present. and
» Equipment decontamination procedures and effectiveness.

The logbook shall reference data maintained in other logs, forms, etc. Entry errors shall be
corrected by drawing a single line through the incorrect entry, then initialing and dating this
change. An explanation for the correction should be entered if the correction is for more

' than just a mistake.

Each entry or group of entries shall be signed or initialed by the person making the entry at
least at the end of each day.

Logbook page numbers will be entered on each page to facilitate identification of
photocopies.

If a person's initials are used for identification, or if uncommon acronyms are used, these
should be identified on a page at the beginning of the logbook.
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ATTACHMENT 1
DESCRIPTION OF LOGBOOK ENTRIES

Logbook entries shall contain the following information, as applicable, for each activity
recorded. Some of these details may be entered on data forms as described previously.

Name of Activity
For example, Asbestos Bulk Sampling, Charcoal Canister Sampling, Aquifer
Testing.

Task Te embers and Equipment

Name all members on the field team involved in the specified activity. List

equipment used by serial number or other unique identification, including
calibration information.

Activity Location
Indicate location of sampling area as indicated in the Field Sampling Plan.

Weather

Indicate general weather and precipitation conditions.

Level of Personal Protective Equipment
The level of personal protective equipment (PPE), e.g., Level D, should be
recorded.

Methods
Indicate method or procedure number employed for the activity.

Sample Numbers
Indicate the unique numbers associated with the physical samples. Identify QC
samples.
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l It should be emphasized that logbook entries are for data recording and
chronologies of events. As a part of this, the logbook author must include
I observations and descriptive notations, taking care to be objective and recording no
I opinions or subjective comments unless appropriate.
ecorded b
l Include the signature of the individual responsible for the entries contained in the
logbook and referenced forms.
l Checked by
Include the signature of the individual who performs the review of the compieted
' entries.
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FIELD QC SAMPLES (WATER, SOIL)

1.0 PURPOSE

This standard operating procedure (SOP) describes in general the number and types of field
Quality Control (QC) samples that will be collected during project field work. Additional
information regarding the number and types of field QC samples is provided in the site-
specific Quality Assurance Project Plan (QAPP).

2.0 SCOPE

This procedure applies to all site sample collection activities conducted during the field
program. As professional guidance for specific activities, this procedure is not intended to
obviate the need for professional judgement to accommodate unforeseen circumstances.
Deviance from this procedure in planning or in the execution of planned activities must be

approved by the Project Manager.
3.0 DEFINITIONS

None.

3.1 TRIP BLANK

Trip blanks are samples which originate from ASTM Type III analyte-free water taken from
the laboratory to the sampling site and returned to the laboratory with sampties to be
analyzed for volatile organic compounds (NEESA 1988).

3.2 EQUIPMENT RINSATE SAMPLES

An equipment rinsate (i.e., "decontamination rinsate," or "equipment blank") sample
consists of analyte-free water which has been poured over or through the sample collection
equipment after its final decontamination rinse. Analytical results of equipment rinsate
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field QC samples are discussed in general below. The frequency at which field QC
samples should be coliected for each QC level is provided in Table FP-F-2-1.

5.1 TRIP BLANKS

Trip blanks are samples which originate from analyte-free water taken from the laboratory
to the sampling site and returned to the laboratory with samples to be analyzed for volatile
organic compounds. Trip blanks shall be placed in sample coolers prior to transport to the
site so that they accompany the samples throughout the sample collection/handling/transport
process. Once prepared, trip blanks should not be opened before they reach the laboratory.
One set of two 40 milliliter vials will form a trip blank and will accompany each cooler
containing samples to be analyzed for volatile organics (VOCs) by methods such as CLP
VOCs, 8010/601, 8020/602, 82407624, and modified 8015 (only if purge and trap analysis
is performed, e.g., for gasoline, not for extraction and analysis for diesel fuel). Trip
blanks will only be analyzed for VOCs (EPA 1987). Results of trip blank analyses are
used to determine whether samples have been contaminated by VOCs during sample
handling and transport to the laboratory containing samples to be analyzed for volatile
organics (VOCs) by methods such as CLP VOCs, 8010/601, 8020/602, 8240/624, and
modified 8015 (only if purge and trap analysis is performed, e.g., for gasoline, not for
extraction and analysis for diesel fuel). Trip blanks will only be analyzed for VOCs
(EPA 1987). Results of trip blank analyses are used to assess whether samples have been
contaminated by VOCs during sample handling and transport to the laboratory.
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Because trip banks are typically not analyzed for in tissue samples, they are not required for
tissue sampling programs.

5.2 EQUIPMENT RINSATE SAMPLES

An equipment rinsate (i.e., "decontamination rinsate,” or "equipment blank") sample
consists of analyte-free water which has been poured over or through the sample collection
equipment after its final decontamination rinse. One equipment rinsate sample shall be
collected per day per sampling technique utilized that day (EPA 1986). Initially, rinsate
samples from every other day will be analyzed. The samples will be analyzed for the same
parameters for which samples collected utilizing a particular sampling method were
analyzed. If analytes pertinent to the project are found in the rinsates, the remaining rinsate
samples will be analyzed unless holding times have been exceeded. If no analytes are
found in any rinsate samples, the frequency of analysis may be decreased from every other
day to weekly. Results of rinsate samples are used to determine whether equipment
decontamination was effective.

When disposable or dedicated sampling equipment is utilized, only one equipment rinsate
sample will be collected per equipment lot or project phase. Disposable and/or dedicated
sampling equipment may include stainless steel bowls or trowels that will be used for
collection of only one soil sample, disposable bailers for ground-water sampling, dedicated
submersible pumps for ground-water sampling, or other such equipment. These
disposable and/or dedicated sampling equipment are typically pre-cleaned and individually
wrapped by the manufacturer prior to delivery to the site. In this case, the equipment
rinsate sample is used to provide verification that contaminants are not being introduced to
the samples via sampling equipment.

Sampling devices (e.g., gloved hands, dip nets, or traps) for collection of tissue samples
are generally non-intrusive into the organisms coliected, so equipment rinsate samples will
not be coliected as long as the devices have been properly cleaned following SOP FP-D-5,
Equipment Decontamination, and the devices appear clean.
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soil samples that are to be analyzed for volatiles will be replicated (i.e., homogenized or
otherwise processed or split) in the field. A separate sample will be collected to provide
duplicates for non-volatile analyses. The sample may be homogenized and split in the field
to form an original and duplicate (replicate) sample, or an additional volume into a separate
sample container may be collected to form a duplicate (collocate) sample. Alternatively,
replicates may be formed by homogenization in the laboratory. Duplicates will be analyzed
for the same analytical parameters as their associated original sample.

Field duplicates for biological tissue samples will consist of splits of the original sample.
Twice the required volume of organisms for one sample will be coliected and placed into
one foodgrade self-sealing bag. The sample will later be homogenized in the laboratory
and split, producing an original and a replicate sample. Replicates will be analyzed for the
same analytical parameters as their associated original samples.

6.0 RECORDS

Records of the collection of field QC samples should be kept in the sample logbook by the
methods discussed in SOP III-EFP-F-6 Record Keeping, Sample Labeling, and Chain-of-
Custody.

7.0 HEALTH AND SAFETY

- Not applicable.

8.0 REFERENCES

EPA. 1986. RCRA Technical Enforcement Guidance Document.
EPA. 1987. Data Quality Objectives for Remedial Response Activities: Development
Process

9.0 ATTACHMENTS

None.
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RECORD KEEPING, SAMPLE LABELING, AND CHAIN-OF-CUSTODY

1.0 PURPOSE

The purpose of this standard operating procedure (SOP) is to establish standard protocols
for all field personnel for use in maintaining field and sampling activity records, writing
sample logs, labeling samples, ensuring that proper sample custody procedures are utilized,
and completing chain-of-custody/analytical request forms. Additional information
regarding record keeping, sample labeling, and sample custody procedures are provded in
the site-specific Quality Assurance Project Plan (QAPP).

20 SCOPE

This procedure shall apply to all sample collection conducted during field program
activities. As professional guidance for specific activities, this procedure is not intended to
obviate the need for professional judgement to accommodate unforeseen circumstances.
Deviance from this procedure in planning or in the execution of planned activities must be
approved by the Project Manager and Technical Director/QA Program

Manager.management personnel and documented.

3.0 DEFINITIONS

3.1 LOGBOOK

A bound field notebook with consecutively numbered, water-repellent pages that is clearly
identified with the name of the affected activity, the person assigned responsibility for
maintenance of the logbook, and the beginning and ending dates of the entries.

3.2 CHAIN-OF-CUSTODY

The process by which possession of a sample changes hands from the time of its collection
in the field to its receipt by the anatytical laboratory.

313150001 FP-F-6-1




Procedure Number: FP-F-6, Record Keeping, Sample Labeling, and Chain of Custody ~ Revision: 1
Date: August 1996 Page: 3of 14

5.0 PROCEDURES

Standards for documenting field activities, labeling the samples, documenting sample
custody, and completing chain-of-custody/analytical request forms are provided in this
procedure. The standards presented in this section shall be followed to ensure that samples
collected are maintained for their intended purpose and that the conditions encountered
during field activities are documented.

5.1 RECORD KEEPING

The field logbook serves as the primary record of field activities. Entries shall be made
chronologically and in sufficient detail to allow the writer or a knowledgeabie reviewer to
reconstruct each day's events. Field logs such as soil boring logs and ground-water

sampling logs will also be used. These procedures are described in SOP FP-F-5, Field
Logbooks.

5.2 SAMPLE LABELING

A sample label with adhesive backing shall be affixed to each individual sample container.
Clear tape will then be placed over each label (preferably prior to sampling) to prevent the
labels from tearing off, falling off, being smeared, and to prevent loss of information on

the label. The following information shall be recorded with a waterproof marker on each
label: '

* Project name or number (optional);

* EPA sample number;

* Date and time of collection;

» Sampler's initials;

* Matrix (optional);

* Sampie preservatives (if applicable); and
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« Tt is placed in a container and secured with an official seal such that the sample
cannot be reached without breaking the seal.

Custody seals shall be placed on sample containers immediately after sample collection and
on shipping coolers if the cooler is to be removed from the sampler's custody. Custody
seals will be placed in such a manner that they must be broken to open the containers or
coolers. The custody seals shall be labeled with the following information:

* Sampler's name or initials; and
* Date and time that the sample/cooler was sealed.

These seals are designed to enable detection of sample tampering. An example of a custody
seal is provided in Attachment 1.

Field personnel shall also log individual samples onto carbon copy chain-of-custody forms
when a sample is collected. These forms may also serve as the request for analyses.
Procedures for completing these forms are discussed in Section 5.4 indicating sample EPA
number, matrix, date and time of collection, number of containers, analytical methods to be
performed on the sample, and preservatives added (if any). The samplers will also sign
the COC form signifying that they were the personnel who collected the samples. The
COC form shall accompany the samples from the field to the laboratory. When a cooler is
ready for shipment to the analytical laboratory, the person delivering the samples for
transport will sign and indicate the date and time on the accompanying COC form. One
copy of the COC form will be retained by the sampler and the remaining copies of the COC
form shall be placed inside a self-sealing bag and taped to the inside of the cooler. Each
cooler must be associated with a unique COC form. Whenever a transfer of custody takes
place, both parties shall sign and date the accompanying carbon copy COC forms, and the
individual relinquishing the samples shall retain a copy of each form. One exception is
when the samples are shipped; the delivery service personne! will not sign or receive a copy
because they do not open the coolers. The laboratory shall attach the original completed
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Laboratory personnel will be responsible for the care and custody of samples from the time
of their receipt at the laboratory through their exhaustion or disposal. Samples should be

logged in and out on internal laboratory COC forms each time they are removed from
storage for extraction or analysis. '

5.4 COMPLETING CHAIN-OF-CUSTODY/ANALYTICAL REQUEST FORMS

COC form/analytical request completion procedures are crucial in properly transferring the
custody and responsibility of samples from field personnel to the laboratory. This form
also is important for accurately and concisely requesting analyses for each sampie; it is
essentially a release order from the analysis subcontract.

Attachment 2 is an example of a generié COC/analytical request form that may be used by
field personnel. Multi-ply copies may be tailored to the project so that much of the
information described below need not be handwritten each time. Completed COC/
analytical request forms must contain the following information:

* Project Manager: This name shall be the name that will appear on the
report.

* Project Name: Shall be written as it is to appear on the report.
* Project Number: Shall be written as it is to appear on the report. It shall
include the project number, task number, and general ledger section code. The

laboratory subcontract number should also be included.

* Bill to: List the name and address of the person/company to bill to only if it is
not in the subcontract with the laboratory.

313150001 FP-F-6-7




Procedure Number: FP-F-6, Record Keeping, Sample Labeling, and Chain of Custody ~ Revision: 1
Date: August 1996 Page: 9 of 14

313150001

Preservatives: Field personnel must indicate on the COC the correct
preservative used for the analysis requested. Indicate the pH of the sample (if
tested) in case there are buffering conditions found in the sample matrix.

EPA number: Five-character alpha-numeric identifier to be used by the
laboratory to identify samples. The use of this identifier is important since the
labs are restricted to the number of characters they are able to use. See SOP I-
A-9FP-B-8, Sample Naming.

. Description (sample identification): This name will be determined by

the location and description of the sample, as described in SOP FP-B-8, Sample
Naming. This sample identification should not be submitted to the iaboratory,
but should be left blank. If a computer COC version is used, the sample
identification can be input but printed with this block black. A cross-reference
list of EPA number and sample identification must be maintained separately., as
stated in SOP DMP-9, Chain-of-Custody Logbook.

Date Collected: Collection date must be recorded in order to track the

holding time of the sample. Note: For trip blanks, record the date it was placed
in company with samples.

Time Collected: When collecting samples, record the time the sample is first
collected. Use of the 24-hour military clock will avoid a.m. or p.m.
designations; e.g., 1815 instead of 6:15 p.m. Record local time; the laboratory
is responsible for calculating holding times to local time.

Lab ID: This is for laboratory use only.

Matrix and QC: Identify the matrix: e.g., water, soil, air, tissue, freshwater
sediment, marine sediment, or product. If a sample is expected to contain high
analyte concentrations, e.g., a tank bottom sludge or distinct product layer,
notify the laboratory in the comment section. Mark an "X" for the sample(s)
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coolers. It must also be used by the prime contracting laboratory when samples

.are 1o be sent to a subcontractor.

Relinquished By: In the case of subcontracting, the primary laboratory will
sign the Relinquished By space and fill out an additional COC to accompany the
samples being subcontracted.

Received By (Laboratory): Final destination, e.g., at a subcontracted
laboratory.

Lab Number and Questions: This box is to be filled in by the laboratory
only.

Control Number: "COC" followed by the first EPA number in that cooler,
or contained on that COC. This control number must be unique and never used
twice. Record the date the COC is completed. This should be the same date the
samples are collected.

Total No. of Containers/row: Sum the number of containers in that row.

Total No. of Containers/column: Sum the number of containers in that
column. Because COC forms contain different formats based upon who
produced the form, not all of the information listed in items 1 to 13 may be
recorded. However, as much of this information as possible shall be included.

COC forms tailored to each CTO can be drafted and printed onto muiti-ply
forms. This eliminates the need to rewrite the analytical methods column
headers each time. It also eliminates the need to write the project manager,
name, and number; QC Level; TAT; and the same general comments each time.

Complete one COC form per cooler. Whenever possible, place all VOA vials
into one cooler in order to reduce the number of trip blanks. Compiete all

FP-F-6-11



Procedure Number: FP-F-6, Record Keeping, Sample Labeling, and Chain of Custody  Revision: 1
Date: August 1996 Page: 130f 14

9.0 ATTACHMENTS

1. Chain-of-Custody Seal
2. Generic Chain-of-Custody/Analytical Request Form
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ATTACHMENT 1
CHAIN-OF-CUSTODY SEAL

SALPLE WO DAlt

:!!: Analyticol Technologies, inc.
E " PRINT MAME ANOD TIILE (i

SEAL BROKIN BY

DATE
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SAMPLE HANDLING, STORAGE, AND SHIPPING

1.0 PURPOSE

The objective of this standard operating procedure (SOP) is to provide standard methods

for use by field personnél in handling, storing, and transporting samples following their
collection. Additional information regarding the handling, storing, and transporting
samples is provided in the site-specific Quality Assurance Project Plan (QAPP).

2.0 SCOPE

This procedure is applicable to all samples, and sample containers handled, stored,
shipped, or otherwise transported during project field activities. As professional guidance
for specific activities, this procedure is not intended to obviate the need for professional
Judgement to accommodate unforeseen circumstances. Deviance from this procedure in
planning or in the execution of planned activities must be approved by the Project Manager.

3.0 DEFINITIONS
None.

4.0 RESPONSIBILITIES

The Field Program Manager is responsible for ensuring that all samples are shipped
according to this procedure.

The Project Manager and the Laboratory Project Manager are responsible for identifying
instances of non-compliance with this procedure and ensuring that future sample transport
activities are in compliance with this procedure.

313150001 FP-F-7-1




Procedure Number: FP-F-7, Sample Handling, Storage, and Shipping Revision: 1
Date: August 1996 Page: 3o0f 6

5.2 SHIPPING

All appropriate U.S. Department of Transportation (DOT) regulations (e.g., 49 Code of
Federal Regulations (CFR), Parts 171-179) shall be followed in shipment of air, soil,
water, and other samples.

5.2.1 Hazardous Materials Shipment

Field personnel must identify/classify whether any sample is suspected to be a hazardous
material. A sample should be assumed to be hazardous unless enough evidence exists to
indicate it is nonhazardous. If not suspected to be hazardous, shipments may be made as
described in the Section 5.2.2 for non-hazardous materials. If hazardous, the procedures
summarized below must be followed.

Any substance or material that is capable of posing an unreasonable risk to life, health, or
property when transported is classified as hazardous. Hazardous materials identification
should be performed by checking the list of dangerous goods for that particular mode of
transportation. If not on that list, materials can be classified by checking the Hazardous
Materials Table (49 CFR 172.102 including Appendix A) or by determining if the material
meets the definition of any hazard class or division (49 CFR Part 173), as listed in
Attachment 2.

All persons offering for shipment any hazardous material must be properly trained in the
appropriate regulations, as required by HM-126F, Training for Safe Transportation of
Hazardous Materials. The training covers loading, unloading, handling, storing, and

transporting of hazardous materials, as well as emergency preparedness in the case of
accidents. Carriers such as commercial couriers must also be trained. Modes of shipment
include air, highway, rail, and water.

When shipping hazardous materials, including bulk chemicals or samples suspected of
being hazardous, the proper shipping papers (49 CFR 172 Subpart C), package marking
(49 CFR 172 Subpart D), labeling (49 CFR 172 Subpart E), placarding (49 CFR 172
Subpart F, generally for carriers), and packaging must be used. Attachment 1 shows an
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7.0 HEALTH AND SAFETY

Avoid lifting heavy coolers with back muscles; instead, use leg muscles or dollies. Wear
proper gloves when handling sample containers to avoid contacting any materials that may .
have spilled out of the sample containers.

8.0 REFERENCES

None.

9.0 ATTACHMENTS
Example Package Marking
Packing Groups

Label for Dangerous Goods in Excepted Quantities
SW-846 Preservative Exception '
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|

|

i

}

|

|

|

|

i I
2

l 3
4

|

|

|

I

|

|

|

|

|




Procedure Number: FP-F-7, Sample Handling, Storage, and Shipping - Revision: 1
Date: August 1996

ATTACHMENT 1
EXAMPLE HAZARDOUS MATERIAL PACKAGE MARKING

(1) AR BILLICOMMERCIAL INVOICE

(2) USDA PERMIT {Letter to Laboratory from USDA)
(3) cusToDY SEAL

(@) USDA 2" x 2" SOIL IMPORT PERMIT

(5) WATERPROOF STRAPPING TAPE

(6) DIRECTION ARROWS STICKER - TWO REQUIRED
(7) THIS SIDE UP STICKERS

HAZARD LABEL

(8 HAZARDOUS MATERIAL INFORMATION
PACKAGE SPECIFICATIONS
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ATTACHMENT 3
LABEL FOR DANGEROUS GOODS IN EXCEPTED QUANTITIES .

DANGEROUS GOODS.IN EXCEPTED QUANTITIES

This package coniains dangerous goods in sxcepied small quantilies and 1s in ail
respecis in complhiance with the appiicabie internaisonsl ang nauonal
government regulalions and the IATA Dangerous Goods Regulauons.

””‘

Signaiure o! Shipper

Title Oate

Name snd adaress o! Shipper

{check appliicable boxles)

y @ @ O &

0 _Thl:-n.l;gc—cun_ums—su;;e;i:aus_mr ——————— -I
Class: 2 3 4 ‘5 6 8 8 }
DO OO0 000 I

ang the apphicable UN Numbers sre:

\
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\
\
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\
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i
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CHAIN-OF-CUSTODY LOGBOOK

1.0 PURPOSE

This standard operating procedure (SOP) describes the general process recommended for
tracking sample and analytical information for sampling projects.

2.0 SCOPE

This procedure applies to Ogden projects and personnel that involve field sample collection,
laboratory analysis, and database management using Paradox software, especially where
large amounts of data are involved. Smaller projects, or those that will not manage data in
the Paradox database, may use a modified procedure or do not need to follow this
procedure.

3.0 DEFINITIONS

Chain-of-Custody (COC) Logbook - This is a database file that contains sample and
sampling information for a specific field project. Information which has been manually
entered can be used to track samples and associated analyses for each sample, as well as
other sample information. Section 5.2 below defines the structure of the COC Logbook.
Attachment 1 shows an example COC Logbook printout.

4.0 RESPONSIBILITIES

The Project Manager shall ensure that this procedure is followed. The database manager,
laboratory coordinator, and field QC Coordinator shall coordinate with each other from the
planning stage through implementation to ensure that this procedure is followed.
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Costing information can be incorporated into the COC Logbook, but may be better handled
by downloading data regarding numbers of samples per matrix per analytical method into a
spreadsheet, then computing costs. Alternatively, the process per matrix per field project
may be entered into, calculated in, then printed as a report from the database.

The COC Logbook may be completed in a spreadsheet, although the data transfer step
introduces more chances for mistakes, requires more thorough verification, and repeated
work.

5.2 COC LOGBOOK STRUCTURE

The structure of the COC Logbook is outlined in this section. Most of the COC Logbook
database fields will be necessary for all sampling projects, except for the analytical methods
field which will vary for each project. The field type and maximum character size
requirements shall be set in advance by the database manager and Project Manager.

In general, the COC Logbook will contain information sample by sample. These fields
include EPA number, sample identification, internal laboratory tracking number, SDG
number, matrix, Unified Soil Classification System (USCS) soil type, functional area
within a site, date sampled, analytical methods requested, x and y coordinates, depth below
ground surface, and field QC samples associated with each sample. Attachment 2
describes common fields used in the COC Logbook.

- In general, each field must contain no more than eight characters. A header must be

provided for each field. The analytical method name must be consistent between the COC
Logbook and the laboratory statement of work; the laboratory must use the same names in
all electronic data deliverables. The order of fields entered into the database does not matter
because sorting and querying can be performed by using the field header.

In the analytical methods fields, the following designations shall be used:

X = analysis requested and ultimately analyzed
A = analysis added after the original COC was submitted
313150001 DMP-9.-3
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EPA NO.

OGDEN ID

LAB_SAMPLE _NO

MATRIX
UNIT

COOLER ID
DATE_SAMP
TEMP_C

DATE_SHIPPED

DATE_RECD
SDG

QC

HOLD

NOTE
ER_REF
FB_REF
TB_REF
USCS_TYPE

LATITUDE
LONGITUDE
DEPTH

313150001

ATTACHMENT 1

COMMON COC LOGBOOK FIELDS

(refer to Attachment 2 for example printout)

S-character unique identification assigned by field personnel,
used for tracking in the laboratory and in the environmental
database

“Sample identification 9-character name assigned by field

personnel to give meaning to each sample

Internal laboratory tracking number assigned by the laboratory
personnel for internai tracking purposes

e.g., W = water, S = soil, A = air

Functional area within a site - e.g., source area(s), downstream
areas, upstream reference areas, receptor locations

cooler identification for tracking of shipments

Date sampled as recorded on the COC

Temperature - temperature measured and reported by the
laboratory upon sample receipt. This corresponds to each
cooler. ‘

date shipped from site, used for tracking shipments only
{optional)

date received by the laboratory (optional)

Sample Delivery Group (SDG) number assigned by the
laboratory or CTO personnel for each batch of not more than 20
samples

identifies which sample was sent with a larger volume and used
as a laboratory matrix spike/matrix spike duplicate (MS/MSD)
Analytical methods requested - will contain one field for each
analytical method used for each project. e.g.,, OLMO1.8V =
volatile organics by the CLP method, 7196 = hexavalent
chromium analysis by EPA Method 7196, etc. Part C of the
laboratory Basic Ordering Agreement (BOA) contains
identifiers for most common laboratory methods.

whether a sample was requested to be held and not analyzed

add notes

equipment rinsate field QC samples associated with each sample
field blank field QC samples associated with each sample

trip blank field QC samples associated with each sampie

United States Soil Conservation Service (USCS) soil type -
used to assess geological conditions

y coordinate, or easting, or distance from a fixed point, used
for plotting data on maps

x coordinate, or northing, or distance from a fixed point, used
for plotting data on maps

Depth below ground surface (bgs), or z coordinate
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DATA MANAGEMENT PROGRAM

1.0 PURPOSE

The Data Mahagement Plan (DM-Plan) is a written document that establishes data
management requirements and expectations for a project. The purpose for the DM-Plan is
to ensure the requirements and expectations are identified, understood, and fully
accomplished.

2.0 SCOPE

The DM-Plan applies to all projects requiring electronic data management. The DM-Plan
will cover the complete environmental data management life cycle. This includes each of
the following steps:

» Sample Collection
+ Results Generation
* Data Validation

* Data Automation

* Data Analysis

* Data Archival

"The focus of the DM-Plan is on the actual data. The DM-Plan will identify what data is

expected and when it will be available. Also, the procedures for processing the data will
be stated. Finally, the anticipated reporting requirements and data deliverables will be
identified. As professional guidance for specific activities, this procedure is not intended to
obviate the need for professional judgement to accommeodate unforeseen circumstances.
Deviance from this procedure in planning or in the execution of planned activities must be
approved by management personnel and documented.
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plan and identify their data management requirements and expectations for their prcgcct
The DM-Plan must address the following:

PROJECT SCOPE: A general statement of the type of data management services
that will be required to effectively conduct the project.

SCHEDULING: ."Scheduling will identify when project tasks are to begin, their
duration, and planned completion dates. Emphasis is placed on when the data will
be made available to IS for entry into the DBMS.

DATA ASSESSMENT: The types and quantities of data that will be collected for a
project need to be identified in the DM-Plan. This would include the number of
sampling locations, the types of data that will be collected and generated (water
levels, geotechnical, air, hydrogeologic, etc.), the analytical procedures that will be
used, and the nomenclature used in identifying locations and their samples; this
includes QA/QC samples.

DATA SOURCES: The sources or originators of the data need to be identified
(i.e., laboratories, field personnel, on-line data bases, etc.). The format in which
the data is expected must also be identified. This will reduce the risk of data be
invalid due to omission, incompatibility, or unavailability due to time constraints.

DATA USAGE: Methods of data analysis must be stated in the DM-Plan. This
includes anticipated usage of any computer software.

PROJECT PERSONNEL: Key personnel invoived with project data should be
named in the DM-Plan. The Project Manager will maintain the responsibility of
Project Data Manager. If the Project Manager has delegated another person to be the
Project Data Manager, this must be stated in the DM-Plan.

Additional information deemed appropriate for the DM-Plan should aiso be included.
References to other documents that provide information necessary to the DM-Plan can be
incorporated by reference and provided to the DBA.

313150001 DMP-2-3




ATTACHMENT 4

BELL CANYON SAMPLING
QUALITY ASSURANCE PROJECT PLAN (QAPP)




BELL CANYON SAMPLING
QUALITY ASSURANCE PROJECT PLAN

This Quality Assurance Project Plan (QAPP) describes the quality assurance/quality
control (QA/QC) procedures that will be used during the sampling activities for the Bell
Canyon Residence Soil Sampling activities. The QAPP has been developed in
conjunction with the Bell Canyon Soil Sampling Work Plan and the Health and Safety
Plan (HSP). This QAPP is provided as Attachment 4 to the Bell Canyon Soil Sampling
Work Plan. The Bell Canyon HSP is provided as Attachment 2 to the Bell Canyon
Work Plan.

Ad4.1 Sampling Project Description

Bell Canyon is located south of the Rocketdyne Santa Susana Field Laboratory (SSFL).
A description of sampling activities and location of the samples is included in the Bell
Canyon Sampling Work Plan.

Approximately 27 soil and/or sediment samples will be collected during Bell Canyon
sampling activities. Samples will be analyzed for chemicals and radionuclides using the
laboratory methods listed in Table A4-1.

A4.2 QAPP Purpose and Scope

This QAPP describes QA/QC procedures applicable for radionuclide sampling and
analysis activities to be performed as part of the Bell Canyon activities. QA/QC
procedures that will be followed for the chemical sampling and analysis activities
included in the Bell Canyon work plan are described in the Resource Conservation and
Recovery Act (RCRA) Facility Investigation (RFI) QAPP (September 1996) and the RFI
QAPP Addendum (May 1998). The RFI QAPP and QAPP Addendum are provided as
Attachments 1 and 2 to this document.

Project organization and responsibilities for the Bell Canyon sampling are those specified
in the RFI QAPP and RFI QAPP Addendum.
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A4.3 QA Objectives for Measurement of Radionuclide Data

The overall quality assurance objectives for this project are to develop and implement
procedures to obtain and evaluate the sampling data to meet the data quality objectives
(DQOs) for the project. DQOs are qualitative and quantitative statements about the
types, quantities, and quality of the data to be collected as part of the Bell Canyon
sampling. The overall list of analytical methods to be performed as part of the Bell
Canyon sampling is provided in Table A4-1. Specific detail regarding the radionuclide
analytical methods is provided in Table A4-2.

The quantitative DQOs for the measurement of analytical methodologies are based on
quantitation limits, precision , accuracy, and completeness. Analytical DQOs for
estimated quantitation limits are provided in Table A4-3 and for precision and accuracy
in Table A4-4. The completeness goal is ninety percent for all analyses and analytes.

The qualitative DQOs include the representativeness and comparability of the data.
Representativeness is a measure of how closely the measured resuits reflect the actual
concentration of the chemical in the sample and how well the data represent the site.
Comparability is a measure of the confidence with which one data set can be compared to
another.

A4.4 Sampling Procedures

Details of the sampling procedures to be used for the Bell Canyon activities are specified
in the Bell Canyon Work Plan and in the RFI Field Standard Operating Procedures
(Attachment 3 to the Bell Canyon Soil Sampling Work Plan).

Sample containers, preservation, and holding times for radionuclide samples collected
during the Bell Canyon project are provided in Table A4-5.

Laboratory QC requirements are discussed in Section A4.9. Field QC samples for
radionuclide analysis will be collected during the Bell Canyon sampling program. The
field QC samples will include a field equipment blank, a field blank, and a co-located
field duplicate.
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A field equipment blank samplie is collected by passing laboratory- or vendor-supplied
water through decontaminated sample collection equipment into an appropriate sample
container for analysis. Field equipment blank results are used to evaluate the
effectiveness of the decontamination procedures to address the issue of possible cross
contamination. One field equipment blank will be coliected for each sampling event (one
sampling event scheduled) and will be analyzed for the same analyses as the other site
soil samples. A field blank sample is an analysis of the same laboratofy- or vendor-
supplied water used for the equipment blank. The field blank sample results are used to
ensure that analytes of concern are not present in the decontamination water. One field
blank sample will be collected during the Bell Canyon sampling. A field duplicate is a
soil sample collected from the same location and at the same time as the original sample.
The co-located field duplicate results are used to evaluate the field variability and
laboratory performance. One co-located duplicate sample will be collected per analytical
method for every 20 samples collected. '

A4.5 Sample Custody
Radionuclide sample custody procedures are the same as custody procedures specified for
chemical sample analysis (see the RFI QAPP and QAPP Addendum attached). All

radionuclide samples will be collected using standard chain-of-custody (COC) protocols.

Bell Canyon sampling will follow the naming conventions specified for the RFI with the
following additions:

EPA sample IDs: RH  Offsite Laboratories (radionuclide/chemical)
Ogden Sample IDs: BC  Bell Canyon Samples

A4.6 Calibration Procedures and Frequency

Calibration procedures and frequency of field instruments for the Bell Canyon sampling
program will follow those specified in the RFI QAPP and QAPP Addendum.

A4.7 Analytical Procedures

Radionuclide analytical testing for the Bell Canyon sampling program will be provided
by Thermo NUtec, located in Richmond, California. The selection of Thermo NUtec to
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perform the radionuclide analyses was based on the ability of the laboratory to perform
those analytical methods specified for this project and the acceptability of the laboratory’s
QA program. Thermo NUtec is a California-certified laboratory for those methods
requiring certification.

U.S. Environmental Protection Agency (EPA) protocols will be followed by the
laboratory for all methods with the exception of thorium and plutonium analyses.
Thorium and plutonium analyses do not have specified EPA methods; Thermo NUtec
will be following Eastefﬁ Environmental Radiation Facility (EERF) Radiochemistry
methods for these analytes.

Estimated quantitation limits for the radionuclide analytes are listed in Table A4-3.
Laboratory quality control procedures should be those of the specified methods. Section
A4.9 contains a discussion of some of the quality control checks, while Section A4.3
discusses QA Objectives.

Radionuclide analyses will have a 14-day turnaround time for preliminary results.
A4.8 Data Reduction, Validation, and Reporting

Radionuclide data will be reduced by the laboratory as provided in the Laboratory
Quality Assurance Plan (LQAP).

Radionuclide data validation evaluates the data for compliance with the method and then
determines the data usability and validity. The process consists of checking calculations
and records, evaluating QC samples, and qualifying the data set.

Radionuclide analytical data reports will typically include a narrative, copies of the
COCs, copies of all analytical forms, all sample analytical results, calibration results, and
laboratory QC sample results. Analytical results will be reported in picoCuries/gram
(pCi/g) or picoCuries/liter (pCi/L). The laboratory will provide analytical results for all
samples, duplicate sample, field blanks, field equipment blanks to project personnel for
review. Reporting requirements will be those specified in the RFI QAPP.
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- A4.9 Additional QAPP Requirements
Additional QAPP requirements for the Bell Canyon sampling program include:

« Internal Quality Control Checks

» Preventive Maintenance

+ Assessing Data Quality Objectives
e Performance and System Audits

« Corrective Actions

* QA reports

Specifications provided in the RFI QAPP and QAPP Addendum will be followed for
these QAPP requirements with the following exception: a Performance Evaluation (PE)
sample will not be submitted to the radionuclide laboratory because Ogden is not licensed
to receive known radioactive materials and the laboratory already participates in single-
blind performance studies. PE sample results for chemical analyses at the subcontracting
laboratories has been performed as part of the RFI (see RFI QAPP and QAPP
Addendum). '
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Table A4-1 (Page 1 of 1)

SAMPLE ANALYTICAL SUITE

Laboratory

Analytical Method Types of Chemicals/Radionuclides
Method 8021 Volatile organic compounds
Method 8015M Total Petroleum Hydrocarbons
Method 8270 SIM Semi-volatile organic compounds (selected ions, low detection limits)
Method 8270 Semi-volatile organic compounds (standard ions list and detection limits)
Methods 6010/7000 Metals
Method 7196 Hexavalent chromium
Method 9045 pH
Method 340.2 Fluoride
Method 300 Chloride, nitrate
None Established (a) Perchlorate
ASTM D19 Formaldehyde
Method 8080 Polychlorinated biphenyls
Method 1613B Dioxin and furan compounds
Method 8330 Ordnance compounds
Method 901.1 Gamma-emitting radionuclides (including cesium-137 and cobalt-60)
Method 905 Strontium-90 radionuclide
Method 906 Tritium radicnuclide
Method 907 Plutonium radionuclides
Method 908 Thorium and uranium radionuclides

(a) No formal regulatory-approved method for perchlorate analysis exists although the Department of Health Services
has reviewed the procedures performed. The laboratory is following a analytical precedure similar to

Method 30G.

313150002-Bell Canyon QAPP
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Table A4-3 (Page 1l of 1)
ANALYTICAL DATA QUALITY OBJECTIVES FOR RADIONUCLIDE :
DETECTION LIMITS : ;
Estimated Quantitation Limit(2) i
Analytical Category Analyte (mg/kg) ;
Soil |
|
Gamma Radionuclides (901.1) Barium-140 0.02(0) '
Berylium-7 0.07(b)
Cerium-141 0.010)
Cerium-144 0.03()
Cesium-134 0.44(®)
Cesium-137 0.01(b)
Cobalt-58 0.01(b)
Cobalt-60 0.01()
lodine-131 0.01()
Iron-59 0.03(h)
Manganese-54 0.01(®
Potassium-40 0.12(b)
Radium-226 0.02()
Ruthenium-103 0.15(b)
Ruthenium-106 0.76(b)
Thorium-228 0.03()
Zirconium-95 0.02(5)
Zinc-65 0.02(b)
Strontium-90 (905M) Strontium-90 1 pCi/g
Tritium (906M) Tritium 0.5 pCi/g
Plutonium (EERF 00-04) Plutonium 0.05 pCi/g
Uranium (908M) Uranium 0.05 pCi/g
Thorium (EERF 00-07) Thorium 0.05 pCi/g
Field OC Soil Samples Analytes as above As above
Field QC Water Samples Analytes as above See Method Reference
(a) Sample EQLs are highly matrix dependent. The EQLs listed here are provided for guidance and may
not always be achievable. EQLs are listed for soil/sediment based on wet-weight, but normally data
are reported on a dry-weight basis; therefore, actual EQLs will be higher based on the percent
moisture in each sample (EPA 1992).
(b} Estimated quantiation limits are based on a 750g sample counted for approximately 400 minutes.
EQL = Estimated Quantitation Limit
EERF = Eastern Environmental Radiation Facility Radiochemistry Procedures Manual
313150002-Bell Canyon QAPP
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BELL CANYON SAMPLING
QUALITY ASSURANCE PROJECT PLAN

ATTACHMENT 1

(copy of the RFI Quality Assurance Project Plan, September 1996)
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LIST OF ACRONYMS

1
i
I AA Atomic Absorption
ACC Area of Concern
I APTF ' Advanced Propulsion Test Facility
: ASAP As Soon As Possible
I ASTM American Society for Testing and Materials
BS Blank Spike
C .. Celsius
l CA California
CFR Code of Regulations
l CLP Contract Laboratory Program
COC _ Chain-of-custody
I CRDL : Contract Required Detection Limit
CRQL Contract Required Quantification Limit
l DCA Dichioroethane
DHS | Department of Health Services
DMP Data Management Plan
I DOE Department of Energy
DQC Data Quality Objectives
I DTSC Department of Toxic Substances Control
ECL Engineering Chemistry Lab
I EDD Electronic Data Deliverable
ELCD Electrolytic Conductivity Detector
EPA Environmental Protection Agency
I EQL _ Estimated Quantitation Limit
ETEC Energy Technology Engineering Center
I FID Flame Ionization Detector
G Glass
I GC Gas Chromatography
| GC/MS Gas Chromatography/Mass Spectrometry
l HCI Hydrochloric Acid
HMX High Melting Explosive
HNO3 Nitric Acid
l HPLC High Performance Liquid Chromatography
HSP Health and Safety Plan
I
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i
I RDX Royal Demolition Explosive
REP Replicate
I RFI RCRA Facility Investigation
RFP ' Request for Proposal
I RPD . Relative Percent Difference
RWQCB Regional Water Quality Control Board
l SAIC Science Applications International Corporation
SIM ' Selective Ion Monitoring
SOP . Standard Operating Procedure
l SPA Storable Propellant Area
SS Stainless Steel
l SSFL Santa Susanna Field Laboratory
STL System Test Laboratory
I SVE Soil Vapor Extraction
SVOCs Semivolatile Organic Compounds
l SW-846 Test Methods for Evaluating Solid Waste: Physical and
Chemical Methods
SWMU Solid Waste Management Unit
l TBD _ To Be Decided
TCA Trichloroethane
l TCE Trichloroethylene
TD Thermal Desorption _
l TEG Transglobal Environmental Geochemistry
TOC Total Organic Carbon
TPH Total Petroleum Hydrocarbons
I . TRPH _ Total Recoverable Petroleum Hydrocarbons
VOA Volatile Organic Analytes
I VOCs Volatile Organic Compounds
g Micrograms
1
i
i
1
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SECTION G.1
PROJECT DESCRIPTION AND OBJECTIVES

This Quality Assurance Project Plan (QAPP) describes the quality assurance/quality. control
(QA/QC) procedures that will be used during data collection and sampling activities for the
Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI) sites of the
Rocketdyne Santa Susana Field Laboratory (SSFL) in Ventura County, California. The
RFI activities include soil sampling and analysis, as well as passive and active soil gas
sampling and analysis. The QAPP was developed in conjunction with the RFI work plan
addendum, Data Management Plan (DMP) (Appendix D), and the Health and Safety Plan
(HSP) (Appendix E). The RFI is being performed in accordance with the RCRA
Corrective Action Requirements specified in three Hazardous Waste Facility Permits issued
to Rockwell by the California Environmental Protection Agency (Cal-EPA) Department of
Toxic Substances Control (DTSC).

This QAPP was originally drafted by ICF Kaiser in 1993 and has been modified by Ogden.
The major changes include the addition of passive soil gas sampling and analysis, active
soil gas sampling and analysis, use of field test kits for soil samples, use of an onsite
mobile laboratory for certain analyses, and several procedural changes.

QA/QC procedures in this document govern aspects of the data collection and analytical
efforts and are designed to produce technical data of an acceptable and known quality that
meet the established objectives of the RFI. This QAPP has been prepared using the
following guidelines: ‘

* U.S. EPA, Interim Guidelines and Specifications for Preparing Quality
Assurance Project Plans, QAMS-005/80, 1983.

» U.S. EPA, RFI Guidance, OSWER Directive 9502.00-6C, July 1, 1987.

* U.S. EPA Region IX, Guidance for Preparing Quality Assurance Projebt Plans
for Superfund Remedial Projects, 1989.

The following sections summarize the RFI project description and objectives. The SSFL
facility is described in the work plan addendum.
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SECTION G.2
PROJECT ORGANIZATION AND RESPONSIBILITY

The RFI at the SSFL facility will be carried out by Rocketdyne contractors as well as by
Rocketdyne personnel. The responsibilities of the key individuals or their designees are
described in Section 8 of the work plan addendum. Specifically for this QAPP, the
following roles are described:

»  QA/QC Manager - Nicholas P. Rottunda

The QA/QC Manager will be responsible for the direction of the QA program
during all sampling and analysis activities for the investigation and for
reviewing data collection activities and assuring that they adhere to the QAPP.
The QA/QC Manager will prepare the QAPP for management review and
approval and will be responsible for determining the acceptability of any
changes to the established QAPP.

» Data Management Officer - Chris Hein

The Data Management Officer will establish and maintain a database for data
collected during the project.
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SECTION G.3

QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT DATA

The overall quality assurance objectives (QAOs) for this project are to develop and

implement procedures to obtain and evaluate the data that can be used to satisfy the data

quality objectives (DQOs) of the project and associated data uses. DQOs are qualitative and
guantitative statements about the types, quantities, and quality of the data to be collected in
the RFL. The rationale for the types of data are addressed in the RFI work plan addendum.
The overall list of analytical methods to be performed at the RFI sites is contained in
Table G.3-1; a discussion of these methods is included in Section G.7.

The quantitative DQOs for the measurement of analytical methodologies are based on

detection limits, precision, accuracy, and completeness. The definition of each term is

provided below.

313150001

Quantitation Limit: The detection limit that the laboratory should be able to
confidently achieve and report. The quantitation limit for each sample may be
elevated owing to matrix interferences, moisture, or the presence of other
analytes.

Precision: The measurement of agreement of a set of replicate results without
comparison to an assumed or known value. Precision is a measure of
reproducibility and may be expressed as the relative percent difference (RPD) of
duplicate/replicates (REP) analyses:

___(REP1-REP2)
= (REP 1 + REP 2) x 0.5 X 100%

RPD

RPDs will be calculated for laboratory duplicates, matrix spike/matrix spike
duplicates (MS/MSDs), and field duplicates.

Accuracy: The degree of agreement between a known, or true, value and a
measured value. The accuracy of a result is affected by both systematic and
random errors. Accuracy may be represented by the following equation:

Accuracy = MeTarsuuere\(;ia‘;La:uc x 100%
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measure essentially the same analytes. VOC data from passive and active soil gas and from
soil sample analysis in the laboratory measure also essentially the same analytes.

Field screening and onsite mobile laboratory data will be used to make sampling decisions
in the field; mobile onsite laboratory and offsite fixed laboratory data will be used in the
quantitative risk assessment.

The standard analytical methods listed in Tables G.3-1 and G.3-2 are contained in EPA's
Test Methods for Evaluating Solid Waste: Physical and Chemical Methods (SW-846), 3rd
Edition, as updated in 1992; EPA's Methods for Chemical Analysis of Water and Wastes,
Revised March 1983; California Water Resources Control Board's Leaking Underground
Fuel Tank (LUFT) Manual: Guidelines for Site Assessment, Cleanup, and Underground
Storage Tank Closure. The QA/QC procedures found in SW-846 and some stricter criteria
from the EPA Contract Laboratory Program (CLP) or EPA Data Validation Functional
Guidelines will apply for the listed parameters. Specific QA/QC methodology for soil
vapor sampling and analysis is presented separately in the active soil vapor sampling
standard operating procedures (SOPs), provided in Appendix D.

Table G.3-4 summarizes the chemical analyses for each type of field activity and for each

analytical category. Mobile onsite and fixed offsite laboratory subcontractors have not been
selected at this time.
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SECTION G4
SAMPLING PROCEDURES

Details of the sampling procedures to be implemented during the RFI (including techniques
for sample site selection, sample collection procedures, and specific sampling programs)
are presented in the RFI work plan addendum and field SOPs (Appendix D).

G.4.1 SAMPLE CONTAINERS, PRESERVATION, STORAGE, AND HOLDING -
TIMES

Soil gas and soil samples will be collected in containers listed in Table G.4-1. Typically,
at least three soil samples will be collected at each proposed sampling depth: one for onsite
laboratory analysis, one for offsite laboratory analysis, and one for logging soil
parameters. At selected sampling locations, a fourth container must be collected and sent to
the geotechnical laboratory. Table G.4-1 lists the types of analyses and containers
required, approximate sample volume or weight required, preservative required, and
holding time required that will govern the sample handling procedures.

G.4.2 QUALITY CONTROL SAMPLES
Laboratory QC requirements are discussed in the analytical methods and in Section G.9.

Field QC samples will be collected during active soil vapor and soil sampling, then
analyzed to evaluate environmental measurements and aid in the review, interpretation, and
validation of analytical data. These QC samples include various types of blanks and field
replicates. Passive soil gas sampling will not require the use of field QC samples.

G.4.2.1 Active Soil Gas Sampling

The active soil gas SOP is presented in Appendix D. Los Angeles Regional Water Quality
Control Board regulatory guidance will be followed (also provided in Appendix D). In
summary, the following field QC samples will be analyzed.

Field duplicate: A field duplicate is a soil gas sample that is collected from the same

location and at the same time as {(or immediately following) an original sample. The field
duplicate results are used to evaluate field variability and laboratory performance. One
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Trip banks will not be used for onsite mobile laboratory soil sample analysis because
samples will generally begin to be analyzed within minutes or hours.

Field duplicate: A field duplicate is a soil sample collected from the same location and at the
same time as an original sample. The field duplicate results are used to evaluate field
variability and laboratory performance. One duplicate soil sample will be collected per
analytical method for every 20 samples collected. The field duplicate samples will be
assigned unique identification numbers but will not be identified as duplicates to the
laboratory.

G.4.3 SAMPLE REPRESENTATIVENESS

Data obtained during the RFI should accurately represent the actual site conditions.
Obtaining representative data requires strict adherence to the procedures for sample
collection and analysis that are presented in this QAPP. In addition, the samples that are to
be analyzed must be carefully selected so as to be representative of the site location or
process that is being sampled. The details on the types, locations, and number of samples
to be collected are presented in the RFI work plan addendum. The following guidelines
govern representativeness of the samples:

* Where sample composition may vary with location, e.g., for sampling in
specific SWMUs or AOCs, a sufficient number of samples will be collected so
that the area of interest can be adequately described.

* In some cases, composite samples may be taken to represent the average of .
several individual samples. Whenever possible, however, individual samples
are preferred to composite samples.
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SECTION G.5
SAMPLE CUSTODY

Detailed log entries, identification, and chain-of-custody (COC) procedures will be used to
document the acceptability of the data generated. To reduce the possibility of error, the
number of personne] assuming custody of the sample will be minimized.

Onsite sampling data will be controlled and entered on appropriate forms. Personnel
involved in the COC procedures and transfer of samples will be trained on the purpose of
the activity and procedures prior to implementation.

G.5.1 FIELD S;AMPLE CusTODY

Sample documentation and custody procedures will include the completion of sample labels
and COC forms for all samples analyzed onsite and offsite. The COC forms also typically
serve as the analytical request form.

Soil samples collected during the field investigations will be labeled with a partially pre-
printed label. An example of a sample label to be used during the RFI is presented as
Figure G.5-1. Each sample will be assigned a unique identification number. These
identification numbers will be used consistently in field log books, other field records, and
on COC documentation. Each label will contain the following information:

* unique five-character EPA number, .

+ project name (only necessary for samples sent offsite for analysis),

» time and date of collection, and _

» analyses requested (optional if the COC form contains this information).

A COC form will accompany the samples from collection of the field samples through
submittal of samples to the laboratory. The COC will trace and document the path of each
individual sample by means of a unique COC identification number. The following
information will be included on the COC:

* project name

» sampling date and time
» sample identification

313150001 G.5-1



The first two letters will designate the type of field activity:
RA  Passive Soil Gas
RB  Active Soil Gas
RC  Field Test-kit Analyses
RD  Soil Mobile Laboratory
RE  Offsite Fixed Laboratory

The sample identification (ID) will be nine characters long and will contain meaningful
designations that can be used to sort and query data in the database. '

The following format will be used for the sample identification:

aabbccdee
Where,

aa Two-letter acronym designating a specific RFI site

bb Type of sample and matrix (see Table G.5-1 for possible sample types and
matrix}

cc Location number (e.g., 01, 02, 03) such as boring location
d Field quality control type (see Table G.5-2 for possible types)

ee  Chronological sample number from a particular sampling location (e.g., 01,
02, 03)

Table G.5-3 lists "aa" designations that will be used for each site.
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G.5.3 FIELD DOCUMENTATION

Information pertinent to the collection of a sample will be maintained in a bound field
logbook. All entries will be made in indelible ink, and corrections will be made by drawing
a line through the error and initialing the correction. The following information will be
included for each sample collected:

*  SWMU or AOC location number

» field sample identification number

e matrix sampled

« sample depth

» sampling date and time

+ method of sampling

» preservation techniques (if applicable)

» sampling observations (if applicable)

» results of field measurements (if applicable)

Information regarding the sample that is included on the sample label will be compared for
consistency with that noted in the field logbook prior to shipment of samples to the
laboratory.

G.5.4 LABORATORY CUSTODY PROCEDURES

Receipt, storage, and tracking of samples submitted to the offsite laboratory will be
conducted according to strict protocol to prevent sample contamination or loss and to
prevent the production of invalid laboratory data as a result of sample deterioration or
tampering. Onsite mobile laboratory sample custody will follow similar procedures,
although some of the steps discussed below may be eliminated because it is onsite.

G.5.4.1 Sample Handling

Upon receipt of the samples, the laboratory custodian will sign the airbill or other shipping
documentation (if any) and will verify that the information on the sample labels matches
that on the COC form. The custodian will then inspect each sample to see that it is in an

appropriate container, properly preserved, in good condition (i.e., no leaks, shipping
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damage, etc.), and that there is sufficient volume to perform the requested analyses. After
verifying that the records match the physical samples, the laboratory custodian will sign the
COC form. Any discrepancy will be noted in the laboratory's incoming log book and
resolved before the sample is assigned for analysis.

G.5.4.2 Sample Identification

The custodian will assign a unique sample number to each sample to track it from storage
through the laboratory system until the analytical process is completed and the sample is
discarded. The samples will be analyzed in laboratory batches not to exceed 20 samples.

G.5.4.3 Sample Custody Records

* Once the samples have been received by the laboratory, the custodian and/or laboratory

personnel will maintain a laboratory logbook that clearly documents the following
information:

* sample preparation techniques (e.g., extraction)

+ instrument methods

* experimental conditions such as use of specific reagents, temperatures, reaction
times, instrument settings

* results of analysis of QC samples

e time and date of analysis

* name of analyst
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SECTION G.6
CALIBRATION PROCEDURES AND FREQUENCY

G.6.1 FIELD INSTRUMENTS

Field instruments will be calibrated on a routine basis according to the procedures,
freqixency of calibration, and use of calibration standards specified by the instruments'
manufacturers. Field team members familiar with the field calibration and operations of the
equipment will maintain proficiency and perform the prescribed calibration procedures.
Field test-kit calibration will follow manufacturer specifications.

G.6.2 LABORATORY INSTRUMENTS

The calibration procedures and frequency of calibration of laboratory equipment used by
the analytical laboratory will follow the specification of the laboratory's QA manual
(laboratory to be determined). The calibration procedures and frequency of calibration for
the equipment will, minimumally, follow the specifications of 40 CFR, Part 136,
Appendix A, and SW-846 (latest version).

Calibration criteria for each sampling event, beyond those required by the analytical
methods, may be specified in site sampling and analysis plans. Calibration records will be
maintained by the analytical laboratories.
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SECTION G.7 .
ANALYTICAL PROCEDURES

The choice of the analytical laboratory to perform the chemical analyses for soil samples
will be based on the ability of the laboratory to perform a particular analytical method and
the acceptability of the laboratory's QA program. All soil and water analyses will be
performed by laboratories certified for those analyses by the California Department of
Health Services (DHS). Soil or water analyses not certified by DHS will be performed by
laboratories certified for other organic or inorganic tests. Active soil vapor analyses will be
performed by a mobile laboratory certified for soil and water analyses (there is no DHS
certification for soil vapor analytical laboratories).

G.7.1 ANALYTICAL METHODS

Specific laboratory methods that will be used are listed in Table G.3-1. Details of these
procedures are present within the appropriate standard method document (e.g., SW-846,
ASTM, and so forth). Details regarding each method, such as lists of analytes, quantitation
limits, and precision and accuracy goals, are provided in Tables G.3-1, G.3-2, and G.3-3,
respectively. Laboratory-established reporting limits for each method and a QA Plan will
be provided after final selection of the laboratory (or laboratories), and the laboratory will
comply with the reporting requirements.

The analytical methods for passive and active soil gas analysis are different from each other
and from the analytical methods used for soil samples. The methods and QA procedures
for soil vapor analysis are presented in Appendices D and F.

The RFI work plan addendum specifies parameters and analyses for specific sampling
events. All parameters specified by the analytical methods will be reported. Freon 113
(1,1,2-trichlorotrifluoroethane), Freon 11 (trichlorofluoromethane), acetone and methyl
ethyl ketone as well as other VOCs previously detected, will be added to the Method 8010
VOC analyte list for active soil gas samples. Other compounds may be added to some of
the methods if those compounds are judged to be of concem.

Three areas of the RFI analytical program require further discussion: analytical methods,
selected analytes, and laboratory selection. These are discussed below.
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Analyte Selection

The 17 Title 22 metals will be analyzed for in the RFI samples. They are arsenic,
chromium, antimony, barium, beryllium, cadmium, cobalt, copper, lead, mercury,
molybdenum, nickel, selenium, silver, thallium, vanadium, and zinc. Trace Inductively
Coupled Argon Plasma Spectroscopy (ICP) will be used to analyze for these metals; cold
vapor atomic absorption (CAA) will be used for analysis of mercury.

In addition, some analytes will not be analyzed for in soil samples. Isopropanol will not be
analyzed because of its limited prevalence as a previously detected analyte at SSFL, its low
toxicity, and because it will be used as an equipment decontamination rinse liquid during
field sampling.

Laboratory Selection
To ensure data quality, the following QC measures will be performed:

« Approximately 5 to 10 percent of samples analyzed for VOCs and/or TPH by
the onsite mobile laboratory will be confirmed in a fixed offsite laboratory.

» A PE sample will be sent to the mobile laboratory to monitor its ability to
identify analytes correctly and report concentrations accurately as discussed in
Section G.9.

* A 1-day audit by a chemist will be performed as discussed in Section G.12.

The onsite mobile laboratory, rather than an offsite fixed laboratory, will be used to analyze
for VOCs for two reasons:

» Quick analysis allows in-the-field decisions to be made regarding the extent of
concentrations, allowing site characterization to proceed more quickly and
efficiently.

* Quick analysis, typically beginning within minutes of sample collection,

reduces the amount of VOCs that might be lost to the atmosphere during
overnight transport to an offsite laboratory.
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Active Soil Gas

Tt is likely that Transglobal Environmental Geochemistry (TEG) will perform active soil gas
sampling and analysis in a mobile laboratory onsite because it will likely perform the direct-
push drilling activities.

Field Test Kits

Ogden personnel will perform the field test-kit analyses onsite. The supplier of the field
test kits will be Ensys, Ohmicron, or other suppliers whose Method 4035 PAH test kits
have been EPA approved. Additional information regarding these suppliers is included in
Appendix F.

Mobile Laboratory

TEG or another subcontractor who is DHS certified will be selected. If special
Los Angeles Regional Water Quality Control Board (RWQCB) requirements exist and
must be met, a laboratory acceptable to the Los Angeles RWQCB will be selected.

Offsite Fixed Laboratory

This subcontractor must be DHS approved for each analysis, unless approval does not

specifically exist (e.g., fluoride, 8270SIM). A laboratory that is familiar with 8270SIM
will be selected.
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SECTION G.8
DATA REDUCTION, VALIDATION, AND REPORTING

Details regarding data management for the RFI are addressed in the DMP (Appendix D).
The objective of the DMP is to describe the organization and procedures that are used to
document that the chemical and other analytical and nonanalytical data generated as part of
the RFI are efficiently collected, accurately transmitted, and carefully stored for future
reference. The emphasis of the DMP is to effectively manage the data to produce relevant
and useful descriptions in reports generated for internal and external purposes.

G.8.1 DATA REDUCTION

Data will be reduced by the mobile and offsite 1aboratory as discussed in Section G.3 and
the Laboratory Quality Assurance Plan (LQAP), and by project personnel as discussed in
Section 4.3.2 of the work plan addendum. Accuracy and precision QC calculations will
follow formulas presented in Section G.3. Reduced data will generally be reported as
presented in Section G.8.3.

G.8.2 DATA VALIDATION

Data validation activities for passive soil gas, active soil gas, field test kits, and soil
samples analyzed by a laboratory are discussed below.

Passive Soil Gas

Because these data will be used for screening, strict data validation activities are not
required. A chemist will review the QC data and sample results data for any outliers and
for reasonableness of results.

Active Seoil Gas

At least several sample results will be reviewed by a chemist to ensure that identification

and quantitation of chemicals is being performed correctly. The chemist will either receive
fax copies of data, including chromatograms, for review, or will conduct an onsite visit.

313150001 G.8-1



» internal standards performance;
 interference check sample results for inorganic analyses; and
e raw data.

The following data qualifiers will be applied, following EPA guidance:

U  Undetected

J  Estimated Concentration

N  Uncertainty of Analyte Identity
R Rejected, unusable data point

Data qualified as rejected, “R,” will not be used in the risk assessment, while other data

may be.

G.8.3 DATA REPORTING

Data reporting for each activity is discussed below.
Passive Seoil Gas

Reports will be submitted from the supplier on hard copy (paper) deliverables. These data
will be manually entered into the computer database for use.

Active Soil Gas

Same-day results will be available onsite for project personnel to-use to make decisions
about additional depths or lateral extent of sampling. These results will be available either
on hard copy, on a computer screen, or both. QC data and chromatograms will be made
available at a later time after field work has been completed, but mobile laboratory
personnel will verbally notify project personnel each day if any significant QC problems
have been identified. Results will be manually entered into the computer database after
field work has been completed.
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| Electronic data deliverables (EDDs) will be received from the fixed laboratory in Ogden 794
Format. EDDs will eliminate the need for manual entry of data into the computer database.
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SECTION G.9 .
INTERNAL QUALITY CONTROL CHECKS

Internal QC checks will be performed for field sampling activities and laboratory activities.
As appropriate, the following internal QC samples will be analyzed to aid in establishing
the consistency and validity of the sample data.

G.9.1 FIELD ACTIVITY QUALITY CONTROL

Internal QC checks of sla'nipling' and analytical procedures and of the potential for cross
contamination will be performed by submittal and evaluation of field QC samples,
including equipment blanks, field blanks, and field duplicates. The definitions and use of
each field QC sample are included in Section G.4.2.

G.9.2 LABORATORY QUALITY CONTROL

Laboratory QC samples will be used to assess the desired precision, accuracy,
completeness, and comparability of the data. QC samples that are to be used in the
laboratory for soil analysis are described below. Mobile laboratory QC samples for soil
gas analysis are described in the active soil gas SOP in Appendix D. Method blanks and
laboratory control samples are used to monitor the performance of the instrument and the
laboratory's performance of the analytical method. Surrogate spikes, sample matrix
spikes, sample matrix spike duplicates, and duplicates are used to assess the effects of a
sample matrix on the analytical data as well as the laboratory's performance of the analytical
method. Spikes will not typically be used for passive or active soil gas samples. Passive
soil gas and field test-kit analysis QC procedures will follow supplier recommendations.

G.9.2.1 Active Soil Gas Sample Analysis

The following laboratory QC measures will be implemented for active soil gas sample
analysis:

Initial calibration standards: An initial calibration with at least three different concentrations
of the standard will be run as described in Appendix D.
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Internal standards: Internal standards are measured quantities of certain compounds added
toa sample or the sample extract after preparation or extraction of the sample. Internal
standards are used in an internal standard calibration method to correct for analytical
method effects such as capillary column injection losses, purging losses, or viscosity
effects.

Interference check sample (ICP analyses only): This solution contains both interfering and
analyte elements of known concentrations and is used to verify background and
interelement correction factors. The sample is run at the beginning and end of each batch.

Surrogate spikes: Surrogate spikes are used for most organic methods. Surrogates are
compounds similar to the analytes of interest but are not commonly found in environmental
samples. The surrogates are added to samples to monitor the effect of the matrix on the
accuracy of the analysis. Surrogate spikes are utilized to assess the recovery of the method
and to determine any systematic sample preparation or extraction problem. Results are
reported in terms of percent recovery. Surrogate recovery percentage goals for the
analytical methods to be used during the RFI are listed in Table G.3-3.

Sample MS/MSD: For each analytical batch of up to 20 samples, a sample is selected that
represents the matrix in the batch. This sample is divided into two separate portions that
are spiked in duplicate by adding known amounts of analytes to the sample. The matrix
spike and matrix spike duplicate are subjected to the sample preparation or extraction
procedure and analyzed as samples. The spike recovery measures the effects of
interferences in the sample matrix and reflects the accuracy of the determination. The
results will be expressed as percent recovery of the spiked compounds and the RFD
between the spike and spike duplicate results.

Duplicates: Certain analytes are not amenable to spike additions. For these analytes,
samples are run in duplicate. The duplicate sample is subjected to the same preparation and
analytical scheme as the original sample. The precision of a given analysis is reported as
the RFD between the duplicates. For metals, duplicates and matrix spikes will be analyzed,
but not matrix spike duplicates.
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SECTION G.10
PREVENTIVE MAINTENANCE

G.10.1 FIELD EQUIPMENT

Field equipment will be subject to a routine maintenance program in accordance with the
manufacturer’s specifications. Equipment will be cleaned and checked for integrity after
each use. If defects are observed, necessary repairs will be performed before the item of
equipment is used again. Equipment parts with a limited life (such as batteries,
membranes, and some electronic components) will be checked periodically, and replaced or
recharged as necessary, according to the manufacturer's specifications.

Each piece of field equipment will have its own log sheet containing the equipment
identification number, date of use, information on maintenance procedures, and date of last
maintenance (and type of maintenance). Because most equipment is used on an irregular,
as-needed basis, equipment will be properly stored when not in use.

G.10.2 LABORATORY EQUIPMENT

Laboratory instrument checks and maintenance will be documented in instrument logbooks
at the instrument location. The logs typically contain date, name of analyst, instrument
malfunction (if any), and corrective or preventive maintenance performed. The appropriate
spare parts to keep the instruments functioning on a regular basis are usually kept in
laboratory inventory but will be readily available from the manufacturer, if necessary.
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SECTION G.11
ASSESSING DATA QUALITY OBJECTIVES

The following sections describe how the field and laboratory QC aspects will be assessed.

G.11.1 FIELD

The impact of field activities on data quality relates primarily to sampling technique and
sample point location and postcollection sample handling procedures. Use of SOPs will
minimize problems and audits, as described in Section G.12, and will provide the principal
means of assessing the conformance of field personnel to SOPs set forth in the RFI work
plan addendum. Periodic QC checks will be made to evaluate whether sample
documentation procedures adhere to those stated in the DMP (Appendix D), to ensure that
field equipment calibration sheets are on file, and to check for transcription errors on labels
and/or COCs. Observed problems may lead to data qualifications during data validation
activities as discussed in Section G.8. A summary of any problems will be described in the
text of the report.

G.11.2 LABORATORY

Data will be validated as described in Section G.8. An overall data quality assessment
summary will be provided in the text of the report.
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SECTION G.12
PERFORMANCE AND SYSTEMS AUDITS

The primary objective of performance and systems audits is to document that the
established QA/QC procedures are properly implemented. Qualified personnel will perform

the various tasks.
G.J12.1 PERFORMANCE AUDITS -

Performance audits are day-to-day evaluations of data quality produced by a particular
activity or function. Performance audits will be conducted weekly by the field manager,
and at least once by the QA/QC manager or designee. These performance audits will
consist of real-time observation and review of field sampling, sample handling, and
documentation. Any problems or deviations from SOPs or this QAPP will be documented
and provided to the QA/QC manager and the project manager.

Internal laboratory performance audits will be performed as described in the laboratory's
QA manual and SOP manual.

.In addition, performance audits of the contracted laboratories will be conducted by use of a

PE sample. This PE sample is supplied by a vendor for selected analytes and at certified
concentrations. The purpose of this performance audit is to verify that the contracted
laboratories are correctly identifying and quantifying analytes of interest.

For the offsite laboratory, a PE sample containing certified concentrations of certain PAHs
will be submitted for analysis. Results reported by the laboratory will be compared to the
certified concentrations to assess accuracy. A PE sample containing NDMA will also be
supplied if it can be obtained from a vendor. For the mobile laboratory, a soil PE sample
for chlorinated and aromatic VOCs and TPH will be used.

G.12.2 SYSTEMS AUDITS
Systems audits are an independent evaluation of components of the measurement systems

and are done for proper systems selection and use. A systems audit will be conducted at
least once during the field program by a senior technical person, the QA/QC manager, or
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SECTION G.13
CORRECTIVE ACTIONS

The following procedures have been established to provide that conditions adverse to
quality, such as malfunctions, deficiencies, deviation, and errors, are promptly
investigated, documented, evaluated, and corrected. Nonconforming conditions can
include but are not limited to the following:

laboratory or field data are incomplete;

« improper calculation, methodology or technique was used, or instrument
malfunction cccurred;

* DQOs for precision, accuracy, and completeness are not achieved;

» specific requirements of the method or standard operating procedures not met;
and

+ performance and systems audits indicate a deficiency, as discussed in
Section 12.

An example corrective action form is included as Figure G.13-1. When a significant
nonconforming condition is noted at the site or laboratory, the cause of the condition will
be evaluated, and corrective action will be taken to preclude recurrence. Condition
identification, cause, reference documents, and corrective actions planned will be
documented and reported to the Project Manager, QA/QC Manager, and subcontractor
management (if applicable}, at a minimum. Implementation of corrective action will be
verified by documented follow-up to the QA/QC Manager. All project personnel have the
responsibility to promptly identify, solicit approved corrective action, and report
nonconforming conditions. Project management and staff, as well as laboratory groups,
must monitor ongoing work performance in the normal course of daily responsibilities.

When identifying the nonconforming conditions, a request is directed to the manager in
charge of the item or activity requiring correction or modification. The individual to whom
the request is addressed returns the response (including signature and date) promptly to the
QAJ/QC Manager after stating the cause of the conditions and the corrective action to be
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SECTION G.14 _
QUALITY ASSURANCE REPORTS TO MANAGEMENT

Reports from the QA/QC Manager to the Ogden Project Manager will typically address the
following:

» overview of activities and significant events related to QA/QC;

+ summary of audit results (Section G.12);

» review of corrective action request status (Section G.13);

+ summary of laBoratory QA/QC reports, via a summary of data validation
reports; '

« summary of significant changes to SOPs, the work plan addendum, and the
QAPP; and

+ recommendations.

Reports will be submitted to the Project Manager as necessary. Once the QA reports have

been reviewed by the Project Manager, a summary report will be prepared for the
Rocketdyne Project Manager.
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I Table G.3-2
ANALYTICAL DATA QUALITY OBJECTIVES FOR
I DETECTION LIMITS
l Estimated .
Quantitation Field Action
- Limit(a.b) Level{c)
I Analytical Category  Analyte (mg/kg) (mg/kg)
YOCs by Passive See Appendices D and F presence or absence presence(d)
I Soil Gas
VOCs and Light
PAHs (TD-GC/MS)
I ¥ b ive  See Appendices D and F
Soil Gas
Chlorinated VOCs  See Appendix F 1 pg/L® )
I (8010)
Aromatic VOCs See Appendix F 1 ugnie @
I (8020)
Seil
I PAH Test Kits . Polynuclear Aromatic Hydrocarbons I mg/kg I mg/kg
(4035)
VOCs (D (8260 and 2-Chloroethyl vinyl ether 0.005 (g
l 8010/8020)
1,1-Dichloroethane 0.005 1.81
1,1-Dichioroethene 0.005 0.01
I 1,2-Dibromo-3-chloropropane 0.005 @
1,2-Dichlorobenzene 0.005 630
1,2-Dichioroethane 0.005 0.2
1,3-Dichlorobenzene 0.005 891
l 1.4-Dichlorobenzene 0.005 1.93
1,1,1-Trichloroethane 0.005 7
1,1,2-Trichloroethane 0.005 0.1
1,1,2-Trichiorotrifluoroethane (Freon 113)(1) 0.005 40.8
l 1,1,1,2-Trichloroethane 0.005 59
1,1,2,2-Tetrachloroethane 0.005 0.569
Acetone 0.005 341
I Benzene 0.005 0.168
Bromodichloromethane 0.005 (g)
Bromoform 0.005 (g}
Bromomethane 0.005 (4]
l Carbon tetrachloride 0.005 0.407
Chlorobenzene 0.005 19.1
Chloroethane 0.005 ®)
Chloroform 0.005 0.64
l Chloromethane 0.005 g
Chiorotriflucroethylene 0.005 40.8
I Chlorofluoroethylene 0.005 40.8
l ' 313150001




I Table G.3-2 (Page 2 of 4)
ANALYTICAL DATA QUALITY OBJECTIVES FOR
I DETECTION LIMITS
Estimated
Quantitation Field Action
Limit(a-b} Level(©)
I . Analytical Category Analyte {mg/kg) (mg/kg)
Chlorotrifluoroethane 0.005 40.8
cis-1,2-Dichloroethene 0.005 0.05
I Dichlorodifluoromethane (Freon 12) 0.005 11.7
Ethylbenzene 0.005 670
Methyl Ethyl Ketone 0.005 400
I Methylene chloride 0.005 1.9
Xylene (Total) 0.005 300
Tetrachloroethene 0.005 0.3
Toluene 0.005 392
I Trimethylbenzene 0.005 300
trans-1,2-Dichloroethene 0.005 0.15
trans-1,3-Dichloropropene 0.005 ®
Trichloroethene 0.005 0.19
I _ Trichlorofluoromethane (Freon 11)0) 0.005 £:9]
Vinyl chioride 0.005 0.0011
SVOCs (8270SIM) Acenaphthylene 0.005 {g)
I Acenaphthene 0.005 1,030
Anthracene 0.005 e
Benzo{a)anthracene 0.005 3}
I Benzo(b)fluoranthene 0.005 {g)
Benzo(k)fluoranthene 0.005 ' 0.114
Benzo(g;h,i)perylene 0.005 938
Benzo(a)pyrene 0.005 0.0114
I Chrysene ) 0.005 11.4
Dibenz(a,h)anthracene . 0.005 ®
Fluoranthene . 0.005 1,250
Fluorene 0.005 &)
I Indeno(1,2,3-cd)pyrene 0.005 0.114
Naphthalene 0.005 616
Phenanthrene 0.005 938
I Pyrene 0.005 938
bis(2-ethylhexyl)phthalate 0.005 221
di-n-butylphthalate 0.005 : 3,910
diethylphthalate _ 0.005 31,200
I N-nitrosodimethylamine (NDMA )W 0.05 0.00364
N-nitrosodiphenylamine 0.05 37.9
Ion Chromatography  Dimethyl hydrazine 0.05 0.0714
I Hydrazine 0.05 0.0302
Monomethy! hydrazine 0.05 0.00034
I Ordnance (8330) Octahydro- 1,3,5,7-Tetranitro-1,3,5,7- 0.13 1,520
Tetrazocine (HMX)
Hexahydro-1.3,5,-Trinitro-1,3,5-Triazine 0.13 0.51
I (RDX)
I 313150001




I Table G.3-2 (Page 3 of 4)
ANALYTICAL DATA QUALITY OBJECTIVES FOR
l DETECTION LIMITS
Estimated
I Quantitation Field Action
Limit(a.b) Level(c)
I Analytical Category Analyte (mg/kg) (mg/kg)
Carbonyl Compound  Formaldehyde 2.0 7,800
I (8315) :
Dioxins/Furans 2,3,7.8-TCDD 3.0x 106 1.05x 10-¢
(8290) 1,2,3,7,8-PeCDD 6.0 x 106 2.10 x 10-6
I 2,3,4,7,8-PeCDF 6.0 x 10°6 2.10x 10°6
1,2,3,7.8-PeCDF 6.0 x 106 2.10 x 10-5
1,2,3,4,7,8-HxCDF 6.0 x 106 1.05 x 10°5
l 1,2,3,6,7,8-HxCDF 6.0 x 106 1.05 x 10-5
1,2,3,7.8,9--HxCDF 6.0 x 106 1.05 x 10°5
2,3,4,6,7,8-HxCDF 6.0 x 106 1.05x 10°3
1,2,3,4,7,8-HxCDD 6.0 x 106 1.05 x 1075
' 1,2,3,6,7,8-HxCDD 6.0 x 106 1.05 x 10-5
1,2,3,7,8,9-HxCDD 6.0 x 10-6 1.05 x 10°3
1,2,3,4,6,7,8-HpCDD 2.60 x 105 1.05 x 1074
1,2,3,4,7,8,9-HpCDF 6.0 x 106 1.05 x 10-4
l 1,2,3,4,6,7,8-HpCDF 6.0 x 10°6 1.05 x 1074 -
OCDF 6.0 x 10°5 1.05 x 10-3
OCDD 6.0 x 10°5 1.05 x 10-3
I TPH (8015M) Gas/diesel/lube oil 5 100
Metals (60106/7000) Antimony 3.0 8.7
l Arsenic : 2.0 8.4
Barjum 0.5 162
Berylium 0.5 0.9
Cadmium 0.5 6.4
l Chromium (Total) : 2.0 37.1
Cobalt 1.0 18.4
Copper 1.0 68.6
Lead 1.5 19.9
Mercury 0.2 0.3
Molybdenum 1.0 5.2
Nickel 1.0 64.6
I Selenium 1.0 0.84
Silver 1.0 1.1
_ Thallium 1.0 Detection Limit
Vanadium 0.5 57.1
I Zinc 2.0 370
Hexavalent Chromium Hexavalent Chromium 0.03 0.389
I (7196) :
Fluoride (340.2) Total Fluoride 100 4,260
I 3131500071




Table G.3-2 (Page 4 of 4)

ANALYTICAL DATA QUALITY OBJECTIVES FOR
DETECTION LIMITS

Estimated
Quantitation Field Action
Limit(a.b) Level(©)
Analytical Category  Analyte (mg/kg) (mg/kg)
Nitrate (300} Total Nitrate//Nitrite 0.01 113,5000)
Chleride (300) Total Chloride 0.5 &)
pH (9045) pH 0.1 units &)
Field QC Soil © 0.005 See 8010, 8020
Samples for :
Confirmation
Field QC Water Same as for soil See Method Reference Detection{™m)
Samples

EQL - Estimated Quantitation Limit

(a)

(b}
)
@

(e)
0
@
¢(h)
§)]

®
&)
4

Sample EQLs are highly matrix dependent. The EQLSs listed here are provided for guidance and may not
always be achievable. EQLSs are listed for soil/sediment based on wet-weight, but normally data are reported on
a dry-weight basis; therefore, actual EQLs will be higher based on the percent moisture in each sample (EPA
1992).

Estimated quantitation limit is different for different laboratories. Once a laboratory is selected for this project,

its MDL studies and Laboratory Quality Assurance Plan (LQAP) will be used to identify the estimated
quantitation limit for each analyte. .

See Section 2 and Appendix B of the work plan addendum.

No field action level established. Additional sampling based on indication of elevated concentrations, generally
100 pg/k total VOCs.

For each analyte 50 Lig/L if direct injection. :
GC measurements for Method 8010/8020 are generally more sensitive than the GC/MS measurements for
Methed 8260.

FAL not calculated for field program. - If detected, the FAL of a similar compound will be used for screening
soil sample results. :

These analytes are not typically detected by this method but will be added to the analyte list if possible.
N-nitrosodimethylamine (NDMA) is not a typical target analyte but will be specially requested for analysis. A
small sample of NDMA or rocket fuel containing NDMA will be required as a standard for the laboratory.

Other hydrazine compounds will only be analyzed if possibie when concentrations of NDMA above the action
level are detected.

FAL for nitrate
No FAL determined for field program (see Section 2 and Appendix B).
Analysis for field QC samples will include all methods requested for the field program.

(m) Any field QC water sample detections will be used to validate data {Section G.8).
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Table G-3.4
ANALYTICAL PROGRAM SUMMARY

Onsite Offsite
Sampling Activity Laboratory Analyses Analytical Method Analysis = Analysis (a)
Passive Soil Vapor VOCs, light-weight TD-GC/MS X
SVOCs
Active Soil Vapor VOCs 8010/8020, modified X
for vapor
Soil Sampling VOCs 8010/8020 and 8260 X X
SVOCs 8270SIM
PAHs 4035 (Field Test Kit)
TPH 8015M X X
Carbonyl Compounds (b) 8315A X
Ordnance 8330 X
Total fluoride 340.2 X
Nitrate/Nitrite and 1300.0 x
chloride
PCDDs/PCDFs 8290 b
Metals 6010, 7470, 7471, and X
7196 (c)
prH 9045 X
PE Samples @ (i) X X

Notes:

(a) Selected soil samples will be analyzed at an offsite laboratory for QA/QC purposes
{b) Formaldehyde is the only compound proposed in this znalytical category

{¢) 17 Title 22 metals and hexavalent chromiam

{d> PE soil samples for VOCs and TPH will be anatyzed at the onsite laboratory, all other compounds will have

QA/QC performed at the offsite laboratory.

VOCs = Volatile organic compounds
SVOCs = Semivolatile organic compounds
TPH = Total petroleum hydrocarbons
PAHs = Polynuclear aromatic hydrocarbons
PCDDs = Polychlorinated dibenzo-p-dioxins
PCDFs = Polychlorinated dibenzofurans

PE = Performance evaluation
313150001
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Table G.5-1
SAMPLE TYPE AND MATRIX

Code Sample Type - Matrix '
BS Boring - Soil

Qs Field QC Soil
QW Field QC Water
SG Soil Gas (active) Gas

PG Soil Gas (passive) Gas

QG Field QC Gas

Table G.5-2

FIELD QC TYPE DESIGNATIONS

S normal Sample (all nonfield QC samples)

D Duplicate (collocate, e.g., adjacent liners)

R Replicate (homogenized or otherwise considered homogeneous)
E Equipment rinsate

F Field blank

T Trip blank

P Performance Evaluation (PE)

G Geotechnical

v Field Test (e.g., immunoassay test kit)
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Table G.S-3

SAMPLE ID DESIGNATIONS FOR EACH SITE

llaa“ of
9-character SWMU or AOC _
Sample ID Area PRP Number SWMU or AOC Name
IL Areal Rocketdyne = SWMU 4.3 Instrument Lab, Building 324
SWMU 4.4 Equipment Lab, Building 301
CL Areal Rocketdyne = SWMU 4.7 CTL-I Pond
AF Areal Rocketdyne =~ SWMU 4.9 APTF
LF Areal Rocketdyne = SWMU 4.12 LETF Area
CN Areal Rocketdyne  SWMU 4.14 Canyon Area
BA Areal Rocketdyne  SWMU 4.15 Bowl Test Area Ponds
AOC Buiiding 901 Leach field
R1 Areal Rocketdyne = SWMU 4.16 R1 Pond
PP Areal Rocketdyne = SWMU 4.17 Perimeter Pond
HV Areal Rocketdyne  AOC Happy Valley
EV Areall NASA SWMU 5.2 Building 206, ELV Final
th,\tﬂ' Assembly
BY U Areall NASA SWMU 5.5/A0C  B204 USTs
AP Areall NASA SWMU 5.6 Ash Pile
AA Areall NASA SWMU 5.9 Alfa Test Area
SWMU 5.10 Alfa Test Area Tanks
SWMU 5.11 Alfa Skim and Retention Ponds
BV Areall NASA SWMU 5.13 Bravo Test Area
SWMU 5.15 Bravo Skim Ponds
CA Areall NASA SWMU 5.18, Coca Test Area
5.19
DA Areall NASA SWMU 5.23 Delta Test Area
R2 Areall NASA SWMU 5.26 R2 Ponds
SP Areall NASA AOC Storable Propellant Area (SPA)

313150001




Table G.5-3 (Page 2 of 2)
SAMPLE ID DESIGNATIONS FOR EACH SITE

9-;?11;;:;1' SWMU or AOC
Sample ID Area PRP Number - SWMU or AOC Name
BT Areall NASA AOC Building 515 STP
LX Areall NASA SWMU 4.5 LOX Plant Former Waste Oil
Sump and Clarifier
EC Arealll ' Rocketdyne @ SWMU 6.1, Equipment Chemistry Lab (ECL)
6.3/A0C Area, Building 270
CF Area Il Rocketdyne SWMU 6.4 Compound A Facility
SL Arealll Rocketdyne  SWMU 6.5 STL-IV Test Area and Ozonator
Tank
SN Areall Rocketdyne SWMU 6.8 Silvernale Reservoir
EL Arealll Rocketdyne  SWMU 6.9 EEL Area
BL ArealV  DOE SWMU 7.1 Building 056 Landfill
oC ArealV. DOE SWMU 7.4 Old Conservation Yard
HL ArealV  DOE SWMU 7.7 Rockwell International Hot Lab
NC ArealV  DOE SWMU 7.8 New Conservation Yard
CG ArealV  DOE SWMU 7.10 Fonﬁer Coal Classification PDU
‘BG Onsite Background
BZ Buffer Zone

3131500071
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5510 Morehouse Drive
San Diego, CA 92121

OGDEN

Rocketdyne Project

EPA No.:

Date Collected:
| Time Collected:
Analyses Requested

Preservative (water):

Figure G.5-1
Example Sample Label




CORRECTIVE ACTION FORM

To.:

Nonconforming Condition:

Signed:

cC: QA/QC Manager
Project Manager

Date:

Project: Rocketdyne SSFL

RESPONSE

Cause:

Corrective Action Taken:

Signed:

QA/QC Manager Approval:
Signed:

QA/QC Manager Verification:

Signed:

cC: Originator
Responder
Project Manager

Figure G.13-1

Date:

Date:

Date;







BELL CANYON SAMPLING
QUALITY ASSURANCE PROJECT PLAN

ATTACHMENT 2
(copy of the RFI Quality Assurance Project Plan Addendum, May 1998)
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This addendum details additional analytical methods not included in the RCRA Facility
Investigation (RFI) Quality Assurance Project Plan (QAPP) dated September 1996. It
provides updated sample identifiers applicable to additional sites being investigated as
part of the RFI. Also, it identifies a new QA/QC manager for the RFI sampling activities.

Columbia Analytical Services (CAS), Canoga Park, CA is the primary laboratory
providing analytical services for all sampling efforts. Selected analyses are being
performed at the CAS laboratories in Santa Clara, CA (perchlorates) and Kelso, WA
(formaldehyde and tributyltin). Specialized analyses are subcontracted by CAS to
Triangle Laboratories and Alta Laboratories (dioxins and furan analysis), Paragon
(ordnance analysis}) and Lockheed Analytical Services (hydrazine analysis). Onsite
mobile lab analyses (EPA Methods 8015M and 8021) are provided by InterPhase/CAS
mobile laboratory services. Confirmation sampling analysis for the mobile laboratory
testing is performed by Centrum Laboratories using EPA Methods 8260 and 8015M.

Changes identified in this QAPP Addendum are the laboratory specific QA/QC criteria
provided by CAS. Specifically, the Analytical Methods, the Quantitation Limits (QLs),
and the Blank Spike (BS)/ Laboratory Control Sample (LCS) recovery limits have been
updated where applicable. The attached tables are revised from the original QAPP to
reflect these changes. Based on this review, the indicated acceptance criteria will meet
the objectives of the project as described in the QAPP. CAS (Canoga Park, Santa Clara,
and Kelso) Triangle, Alta, and Lockheed are ELAP certified laboratories. EPA or
standard protocols are followed by the laboratories. Perchlorate is analyzed using ion
chromatography (SM 300.0-modified) methodology. The Department of Health Services
{DHS) has reviewed and found the CAS protocols acceptable for this method.

Specific Revisions/Additions

QA/QC Manager (effective 1/97):

Elizabeth Wessling

313150002 - QAPP Addendum 1 2



The Sample ID Format requires the following additions:

EPA Sample IDs: RV,RR Soil Vapor Laboratory
RD, RM Soil Mobile Laboratory
RF, RS Offsite Fixed Laboratory
RG, RP Offsite Geotechnical Laboratory

Refer to Section G.5.2, Appendix G (RFI Work Plan Addendum) for épeciﬁc sample
naming conventions.

The following add_itions are made for Site Identifiers:

Ogden Sample IDs: CTL-V Areal AOC CT
CDFF Area Il AOC CD
ABFF Area Il AOC AB
STP Pond Area lII AOC ST
SRE Pond Area Il AOC SR
Bldg. 5, PDU SWMU 7.8 PU

Refer to Table ES-1, RFI Work Plan Addendum, Vollime I for other specific RFI site
identifiers.

Attachments: Revised Tables G.1-1, G.3-1, G.3-2, G.3-3, G.3-4, G4

313150002 - QAPP Addendum 1 3




Table G.3-2 (Page 1 of 7)

ANALYTICAL DATA QUALITY OBJECTIVES FOR

DETECTION LIMITS
Estimated
Quantitation Field Action
Limit(®) Level(®)
Analytical Category  Analyte (mg/kg) {mg/kg)
VOCs by Active Soil See Appendices Dand F
Gas
Chlorinated VOCs  See Appendix F 1 pg/L) ©
(8260)
Aromatic VOCs See Appendix F 1 pg/L{d) (©
(8260)
Soil
PAH Test Kits Polynuclear Aromatic Hydrocarbons 1 mg/kg 1 mg/kg
(4035)
VOCs (€} (8260 and 2-Chloroethyl vinyl ether 0.005 H
8021)
1,1-Dichloroethane 0.005 1.81
1,1-Dichloroethene 0.005 0.01
1,2-Dibromeo-3-chloropropane 0.005 ()
1,2-Dichlorobenzene 0.005 630
1,2-Dichloroethane 0.005 0.2
1,3-Dichlorobenzene 0.005 391
1,4-Dichlorobenzene 0.005 1.93
1,1,1-Trichloroethane 0.005 7
1,1,2-Trichloroethane 0.005 0.1
1,1,2-Trichlorotrifluoroethane (Freon 113)(3) 0.005 40.8
1,1,1,2-Trichloroethane 0.005 5.9
1,1,2,2-Tetrachloroethane 0.005 0.569
Acetone 0.005 341
Benzene 0.005 0.168
Bromodichloromethane 0.005 (H
Bromoform 0.005 (f)
Bromomethane 0.005 )
Carbon tetrachloride 0.005 0.407
Chlorobenzene 0.005 19.1
Chloroethane 0.005 H
Chloroform 0.005 0.64
Chloromethane 0.005 43
Chlorotrifluoroethylene 0.005 40.8
Chlorofluoroethylene 0.005 40.8
Chlorotrifluoroethane 0.005 40.8

313150002 - QAPP Addendum |




Table G.3-2 (Page2of 7)

ANALYTICAL DATA QUALITY OBJECTIVES FOR

DETECTION LIMITS

Estimated
Quantitation Field Action
Limit(2} Level(b)
Analytical Category  Analyte {mg/kg) (mg/kg)
¢is-1,2-Dichloroethene 0.005 0.05
Dichlorodifluoromethane (Freon 12) 0.005 11.7
Ethylbenzene 0.005 670
Methyl Ethyl Ketone 0.005 400
Methylene chioride 0.005 1.9
Xylene (Total) 0.005 300
Tetrachloroethene 0.005 03
Toluene 0.005 392
. Trimethylbenzene 0.005 300
trans-1,2-Dichloroethene 0.005 0.15
trans-1,3-Dichloropropene 0.005 '§3)]
Trichloroethene 0.005 0.19
Trichlorofluoromethane (Freon 11)(&) 0.005 ®
Vinyl chloride 0.005 0.0011
SVOCs (8270SIM) Acenaphthylene 0.005 ()
Acenaphthene 0.005 1,030
Anthracene 0.005 (H
Benzo(a)anthracene 0.005 )
Benzo(b)fluoranthene 0.005 43
Benzo(k)fluoranthene 0.005 0.114
Benzo(g,h,i)perylene 0.005 938
Benzo(a)pyrene 0.005 0.0114
Chrysene 0.005 11.4
Dibenz(a,h)anthracene 0.005 )
Fluoranthene 0.005 1,250
Fluorene 0.005 63
Indeno(1,2,3-cd)pyrene 0.005 0.114
Naphthalene 0.005 616
Phenanthrene 0.005 938
Pyrene 0.005 938
bis(2-ethythexyl)phthalate 0.005 2211
di-n-butylphthalate 0.005 3,910
diethylphthalate 0.005 31,200
N-nitrosodimethylamine (NDMA )(b) 0.05 0.00364
N-nitrosodiphenylamine 0.05 37.9
SVOCs(8270)(m) 1,2,4-Trichlorobenzene 0.30 G)
1,2-Dichlorobenzene 0.30 G
1,3-Dichlorobenzene 0.30 891
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. Table G.3-2 (Page 3 of 7)
I ANALYTICAL DATA QUALITY OBJECTIVES FOR
DETECTION LIMITS
I Estimated
Quantitation Field Action
l Limit(® Level(b)
Analytical Category  Analyte (mg/kg) (mg/kg)
I 1,4-Dichlorobenzene 0.30 1.93
2,4,5-Trichlorophenol ' 0.30 '6)]
2,4,6-Trichlorophenol 0.30 )]
l 2.4-Dichlorophenol 0.30 0]
2,4-Dimethylphenol 0.30 G)
2,4-Dinitrophencl 0.30 G
' 2,4-Dinitrotoluene - 030 1))
2,6-Dinitrotoluene 0.30 G
2-Chloronaphthalene 0.30 §))
l 2-Chlorophenol 0.30 1))
2-Methylnaphthalene 0.30 G}
2-Methylphenol 0.30 (4
l 2-Nitroaniline 0.30 )]
2-Nitrophenol 0.30 )]
3,3'-Dichlorobenzidine 0.30 §)]
l 3- and 4-Methylphencl Coelution 0.30 _ €)]
3-Nitroaniline 0.30 : §)]
4,6-Dinitro-2-methylphenol 0.30 G)
l 4-Bromophenyl phenyl ether - 030 ()
4-Chloro-3-methylphenol 0.30 G
4-Chloroaniline 0.30 ()
I 4-Chlorophenyl phenyl ether 0.30 - Q)
4-Nitroaniline 0.30 )
4-Nitrophenol 0.30 {
l Acenaphthene 0.30 1,030
Acenaphthylene 0.30 (43)]
Anthracene 0.30 (43
. Benz(a)anthracene 0.30 (H)
Benzo(a)pyrene 0.30 00114
Benzo(b)}luoranthene 0.30 )
I Benzo(g,h,i)perylene 0.30 938
Benzo(k)fluoranthene 0.30 0.114
Benzoic acid 0.30 ()
I Benzyl alcohol 0.30 : )]
Butyl benzy] phthalate 0.30 ()
Carbazole 0.30 i)
l Chrysene 0.30 114
l 313150002 - QAPP Addendum 1




Table G.3-2 (Page 4 of 7)

ANALYTICAL DATA QUALITY OBJECTIVES FOR

DETECTION LIMITS
Estimated
Quantitation Field Action
Limit(@) Level(P)
Analytical Category  Analyte (mg/kg) {mg/kg)
Di-n-butyl phthalate 0:30 3,910
Di-n-octyl phthalate 0.30 )
Dibenz(a,h)anthracene 0.30 )
Dibenzofuran 0.30 @
Diethylphthalate 0.30 31,200
Dimethyl phthalate 0.30 )
Fluoranthene 0.30 1,250
Fluorene (.30 )
Hexachlorobenzene 0.30 )]
Hexachlorobutadiene 0.30 ()
Hexachlorocyclopentadiene 0:30 G
Hexachloroethane 0.30 §))
Indeno(1,2,3-cd)pyrene 0.30 0.114
Isophorone 0.30 ()
N-Nitrosodi-n-propylamine 0.30 (43)
N-Nitrosodiphenylamine 0.30 37.9
Naphthalene 0.30 616
Nitrobenzene 0.30 Q)
Pentachlorophenol 0.30 ()
Phenanthrene 0.30 938
Phenol 0.30 '{))
Pyrene 0.30 938
bis(2-Chloroethoxy)methane 0.30 @
bis(2-Chicroethyl)ether 0.30 ()
bis(2-Chioroisopropyl) ether 0.30 G)
bis(2-Ethylhexyl)phthalate 0.30 221
PCBs (8080) Aroclor-1016 0.01 ()
Aroclor-1221 0.01 )]
Aroclor-1231 0.01 ()
Aroclor-1242 0.01 ()
Aroclor-1248 0.01 )]
Aroclor-1254 (.01 1))
Aroclor-1260 0.01 1))
Dioxins/Furans 1,2,3,7,8-PeCDD 6.0 x 106 2.10x 106
(8290, 1613B) 2,3,4,7,8-PeCDF 6.0x 106 2.10x 106
1,2,3,7,8-PeCDF 6.0x 10" 2.10x 107
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I Table G.3-2 (Page Sof 7)
ANALYTICAL DATA QUALITY OBJECTIVES FOR
l DETECTION LIMITS
l Estimated
Quantitation Field Action
l Limit(2) Level(®)
Analytical Category  Analyte (mg/kg) (mg/kg)
I 1,2,3,4,7,8-HxCDF 6.0 x 106 1.05x 1073
1,2,3,6,7,8-HxCDF 6.0x 106 1.05x 1075
1,2,3,7,8,9--HxCDF 6.0x 106 1.05x 1073
l 2,3,4,6,7,8-HxCDF 6.0x 10" 1.05x 107
1,2,3,4,7,8-HxCDD 6.0 x 10 1.05x 103
1,2,3,6,7,8-HxCDD 6.0 x 106 1.05x 105
l 1,2,3,7,8,9-HxCDD 6.0 x 10 1.05x 1073
1,2,3,4,6,7,8-HpCDD 2.60x% 107 1.05x 104
1,2,3,4,7,8,9-HpCDF 6.0x 106 1.05x 1074
I 1,2,3,4,6,7,8-HpCDF 6.0x 106 1.05x 104
OCDF 6.0x 107 1.05x 10°3
I OCDD 6.0 x 1073 1.05x 103
TPH (8015M) Gas/diesel/lube oil 5 100
I Metals (6010/7000)  Aluminum G)
Antimony 30 8.7
Arsenic 2.0 8.4
Barium 0.5 162
l Berylium 0.5 0.9
Boron ()]
Cadmium 0.5 6.4
l Chromium (Total} 2.0 37.1
Cobaht 1.0 184
Copper 1.0 68.6
I Lead 1.5 19.9
Mercury 0.2 03
Molybdenum 1.0 5.2
Nickel 1.0 64.6
l Selenium 1.0 0.84
| Silver 1.0 1.1
Thallium 1.0 Detection Limit
l Vanadium 0.5 57.1
Zinc 2.0 370
' Hexavalent Hexavalent Chromium 0.03 0.389
Chromium (7196)
' 313150002 - QAPP Addendum I




Table G.3-2 (Page 60of7)

ANALYTICAL DATA QUALITY OBJECTIVES FOR

DETECTION LIMITS
Estimated
Quantitation Field Action
Limit(®) ' Level(b)
Analytical Category  Analyte (mg/kg) (mg/kg)
Fluoride (340.2) Total Fluoride 100 4,260
Nitrate (300) Total Nitrate//Nitrite 0.01 113,500()
Perchlorates (300} Perchlorate 0.01 ()
Chloride (300) Total Chloride .05 )
Tributyitin Tributyltin 0.001 )]
{Krone- et al. 1988)
pH (9045) pH 0.1 units G
Field QC Soil (b) 0.005 8260
Samples
Field QC Water Same as for soil See Method Detection(l}
Samples Reference E

EQL - Estimated Quantitation Limit

(a)

(b)
(©)

(@
(e)

®

@
(h)

Sample EQLs are highly matrix dependent. The EQLs listed here are provided for guidance and may not
always be achievable. EQLSs are listed for soil/sediment based on wet-weight, but normally data are reported
on a dry-weight basis; therefore, actual EQLs will be higher based on the percent moisture in each sample
(EPA 1992).

See Section 2 and Appendix B of the work plan addendum.

No field action level established. Additional sampling based on indication of elevated concentrations,
generally 100 pg/L total VOCs.

For each analyte 50 pg/L if direct injection.

GC measurements for Method 8021 are generally more sensitive than the GC/MS measurements for Method
8260.

FAL not calculated for field program. If detected, the FAL of a similar compound will be used for screening
soil sample results.

These analytes are not typicaily detected by this method but will be added to the analyte list if possible.
N-nitrosodimethylamine (NDMA) is not a typical target analyte but will be specially requested for analysis. A
small sample of NDMA or rocket fuel containing NDMA will be required as a standard for the laboratory.
Other hydrazine compounds will only be analyzed if possible when concentrations of NDMA above the action
level are detected. '

FAL for nitrate

313150002 - QAPP Addendum i



Table G.3-2 (Page 7 of 7)

ANALYTICAL DATA QUALITY OBJECTIVES FOR
DETECTION LIMITS

(j) No FAL determined for field program; additional sampling basd on levels detected and discussion with DTSC.

(k} Analysis for field QC samples will include ail methods requested for the field program.

() Any field QC water sample detections will be used to validate data (Section G.8).

(m) EPA Method 8270 may be used in locations where additional semi-volatile compounds are potential
contaminants, or in selected circumstances where Method 8270SIM results indicate compound interference.
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Table G.3-4 (Page 1 of 2)

ANALYTICAL PROGRAM SUMMARY

Onsite Offsite
Sampling Activity Laboratory Analyses Analytical Method Analysis - Analysis (a)
Active Seil Vapor VOCs 8260, modified for
vapor

Soil Sampling VOCs 8021 and 8260

SVOCs 8270SIM, 8270®

PCBs 8080

PAHs 4035 (Field Test Kit)

TPH 8015M X

Carbonyl Compounds®®  ASTMDI19 X

Dioxins/Furans 8290, 1613B X

Ordnance 8330 X

Total fluoride 340.2 X

Perchlorates 300M X

Hydrazines 300M X

Nitrate/Nitrite and 300.0 X

chloride

Metals 6010, 7470, 7471, and X

7196

pH 9045 X

PE Samples (e) () X

313150002 - QAPP Addendum I



Table G.3-4 (Page 2 of 2)

ANALYTICAL PROGRAM SUMMARY

Notes:

(a) Selected soil samples will be analyzed at an offsite laboratory

(b} Method 8270 used only in those locations where additional semi-volatile compounds are potential
contaminants, or in selected circumstances where Method 8270SIM results indicate compound interference.

{c) Formaldehyde is the only compound proposed in this analytical category

(d) 17 Title 22 metals and hexavalent chromium

{e) PE soil samples for VOCs and TPH will be analyzed at the onsite laboratory, all other compounds will have
QA/QC performed at the offsite laboratory.

ASTMDI19 American Society for Testing and Materials Method D19
VOCs Volatile organic compounds
SVOCs = Semivolatile organic compounds

1|

TPH = Total petroleum hydrocarbons
PAHs = Polynuclear aromatic hydrocarbons
PE = Performance evaluation

EPA = Environmental Protection Agency
PCBs Polychlorinated biphenyls

313150002 - QAPP Addendum I
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