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EXECUTIVE SUMMARY of CLEANUP GUIDEROOK

In December 1994, the staff of the Los Angeles Regional Water Quality Control Board, assisted by
its Technical Review Committee, developed an Interim Site Assessment and Cleanup Guidebook to
serve the regulated community in the Region.

The guidebook offers a new approach to the site cleanup process: one that reduces time, cuts costs,
and establishes a defined endpoint for investigations and cleanup actions. Formerly, the process
involved case-by-case decisions on a site-by-site basis, a process that took too long, cost too much,
and had an uncertain outcome. Concerns expressed by property owners, consultants, attomneys,
lenders’ real estate brokers, insurance companies and others led the Board to reexamine and reinvent
its procedures.

Specifically, the guidebook:

’ identifies the role of the involved agencies and their oversight responsibilities to help avoid
confusion and duplication.

. streamlines the investigation and cleanup process and offers a standard approach to ‘
developing work plans.

. expedites the review ahd decision-making process throughout all of the Regional Board’s
" groundwater protection programs.

. answers the questions “How clean is clean?” for both petroleum and solvent impacted sites.

. defines investigation endpoints and criteria for issuing a "no fisither action” determination by
the Board.

. is “user friendly” and “service oriented” to promote a better understanding of the assessment

and cleanup process, foster cooperation among all parties involved in a site, and accelerates
cleanup of contaminated sites to the benefit of both the environment and the local economy.

Scattered among the Board’s well investigation, underground tanks, site cleanup, and other programs
are over 3,500 site assessment and cleanup cases which will benefit from this guidebook. For
example, the guidebook will make it easier for a property owner, a prospective buyer or lender to
predlct the estimated cost of cleanup.

Using the procedures and standards contained in the guidebook owners will know ahead of time what
level of cleanup must be achieved to obtain closure form the Board and at what cost. A gas station
owner or consultant now has in one document the tools to determine the extent of the problem, clean
up the contamination, and obtain closure, often with less oversight by Regional Board staff along the
way. :
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FOREWORD

This guidebook has been prepared in response to a recommendation contained in the 1993
Final Report of the Regional Board's Water Quality Advisory Task Force. During its
deliberations, the Task Force heard numerous comments from the regulated community that
the site assessment and cleanup process was slow, confusing and seemingly never ending. In
response to those concerns, this guidebook provides in layman's terms a clear picture of the
goals, procedures, and requirements associated with the site assessment and cleanup process.
The appendixes contain supporting documents and detailed information that are intended to
assist a responsible party in complying with the Regional Board's requirements.

This guidebook is consistent with the applicable provisions of governing statutes, regulations
and State Board policies. However, it is the Regional Board's intent to make this a dynamic
document that will improve with age. Comments and suggestions for making it more "user
friendly" are welcomed and encouraged. Board stafl plans to distribute the guidebook to a
broad audience and to incorporate constructive comments into future revisions.

Written comments regarding the guidebook should be sent to:

Hank Yacoub, Chief of San Gabriel and San Fernando Valleys Cleanup Program
California Regional Water Quality Control Board

101 Centre Plaza Drive

Monterey Park, CA 91754

(213) 266-7500

FAX (213) 266-7600/7664

: .
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CHAPTER 1.0

Introduction

California State and Regional Water

.Boards

The California State Water Resources Control
Board (State Board) and the nine Regional
Boards work together to protect the quality of
water (California Water Code, Sections 13000
and 13001) in waters such as lakes, estuaries,
rivers, streams, ground waters, etc. By
protecting water quality, these regulatory
Boards seek to protect the "beneficial uses”
or the many activities, uses and habitats that
waters can support. Examples of "beneficial

. uses" include such things as boating, fishing,

swimming, wildlife habitats, drinking water
sources, and navigation.
13

In order to protect the many beneficial uses -

associated with our waters in California,
Regional Boards often require that "actual
(leaking underground fuel tanks) and
potential threats” (soil contaminated with
chemicals such as benzene and toluene) to
water quality be assessed, and eliminated or

+removed, if needed. Additional water quality

threats include chemical spills into the ocean,
lakes or streams. In most instances, the person
or entity responsible for the chemical release
(Responsible Party - RP) will be required to
stop the chemical release or discharge. If
cleanup is determined to be needed, then the
RP is required to eliminate or remove the
released pcliutant(s). This guidebook
discusses the assessment and cleanup
procedures that are needed to eliminate threats
to ground waters in Los Angeles and Ventura
counties.

CRWQCB-LA MAY 1996 GUIDEBOOK

The regulatory Boards operate under the
Porter-Cologne Water Quality Control Act,
which assigns overall responsibility for water
quality protection to the State Board, and
directs the Regiona! Boards to establish and
enforce water quality standards within their
respective boundaries. Each Regional Board
is governed by nine members, all of whom are
appointed by the Governor and confirmed by
the State Senate. Figure 1-1 shows the
organizational chart. -for the Los

- Angeles/Ventura Regional Board (Regional

Board). This Regional Board-is responsible for
protecting the beneficial uses of surface and
ground waters within the watersheds shown in
Figure 1-2.

The Need for a Guidebook

In December 1992, the Los Angeles Regional
Board created a Water Quality Advisory Task
Force (Task Force) to identify and recommend
ways to reduce the costs incurred by
businesses and public agencies as they strive to
meet clean water laws without compromising
water quality and public health. Task Force
members included representatives of local
govemnment, environmental groups, businesses
and public agencies.

To carry out this assignment, the Task Force
conducted workshops to receive written and
oral testimony from representatives of small
businesses, government officials, corporate
leaders, environmental groups and interested
citizens. In the course of its meetings and
workshops, representatives voiced a common
concern - that cities, governmental agencies
and the business community face enormous

Pagei-1 -
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Introdtction

costs when complying with water quality rules
and regulations.

Frustrated property owners expressed the
following complaints:

£F . the work plan development, review
and approval process was costly, time
consuming, needs streamlining and has
an uncertain outcome,

< 2 requirements are unclear,

= no certainty or finality to the
assessment and cleanup process,

= the small businessperson must ofien
: resort to costly technical and legal
assistance to settle any disputes that
may arise due to the lack of a clear
understanding of the appeals process,
and

&  no clear delineation of agency roles
and responsibilities.

Based in part on the feedback from the
regulated community, the Task Force

concluded that "no clear and consistent work - -

‘plan procedures guided the site assessment and
" cleanup process.” To address this need, the
Task Force recommended among-other things
that a site assessment and cleanup guidebook
be developed.

The Task Force envisioned that the guidebook
would promote the concept of a "total work
plan” that takes into account the needs of
Regional Board staff, the site owner plus
his/her consultants and attomeys, lenders,

e
CRWQCB-LA MAY 1996 GUIDEBOOK

insurers, and others with an interest in the site.

‘This “total work plan" approach helps to

streamline work plan preparation, expedite
review and lead to more timely processing of
work plans through the Regional Board.

Purpose of the Guidebook

This guidebook has been compiled to meet the
specific charges of the Task Force, which
were:

1. Describe the steps involved in the site
assessment and cleanup process.

2. Identify the involved agencies and their
oversight responsibilities.

3. Define what is needed to obtain a final
sign-off or determination of "no
further action" from the Regional
Board when the work is completed as
required.

4. Provide a concise description of the
"appeals process".

Moreover, the guidebook and its appendices
represent. 2 compendium ~of technical
information and guidance that already have
been used successfully by the Regional Board
in the "San Gabriel and San Fernando Valleys
Cleanup  Program" . (formerdy  Well
Investigation), “Underground Tank," and other
programs. To assist readers, many of the
technical terms, acronyms, abbreviations and
regulations are explained in the text as well as

listed in the glossary and appendices.

Most of the guidebook is written in plain
English to serve as a road map through the

—‘M ]
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Introduction

. process. Chapters 4 and 5 are somewhat more

technical, however, as they are geared for
readers with technical knowledge of the site
assessment and cleanup process.

Protection of Water Quality

The Regional Board protects water quality by
regulating pollutants that are released or
discharged into surface and ground waters. In
turn, this helps to protect the beneficial uses
(e.g., fishing, swimming, drinking water
supply, boating, etc.) of the receiving waters.

To protect water quality, sources of
pollutants must be identified, eliminated or
cleaned up when necessary. Under Water
Code Section 13304 (State Resolution No. 92-
49, "Policies and Procedures for Investigation
and Cleanup and Abatement of Discharges” in
Appendix E), policies and procedures are
specified in terms of addressing the
investigation, cleanup and abatement of
discharges (i.e., pollutants or contaminants).
As indicated below, pollutants may enter

surface and ground waters by way of the

following:
Sources of Pollutants:

Above/Underground Tanks
Drum storage areas

Sewer leaks

Chemical spills -
Contaminated soil
Clarifiers

Septic tanks/Leach ficlds/cesspools
Underground piping

Vapor degreasers

Landfills

Pzint booths

Toxic pits -

Percolation sumps

Contaminated rn-off

Any structure containing and/or transporting
chemicals, wasles, el¢.

Illegal or unpermitted disposal or dumping,
Waste waler treatment plants/publicly owned
treatment works.

Various federal and state regulations have
been created to assist regulatory agencies,
consultants, and RPs (i.e., individuals who are
held responsible for a particular environmental

- problem) with the protection of water quality.

A partial list of regulations that are applicable
to the protection of water quality, including
assessment and cleanup activities, are listed
below:

State regulations:

Porter-Cologne Water Quality Control Act
Hazardous Substance Cleanup Bond Aet
Tonic Injection Well Control Act

Hazardous Waste Control Act

California Code of Regulations, Title 22,
Division 4 Environmental Health

California Code of Regulations, Title 23,
Chapters 15 and 16

e e @ & o @

Federal regulations:
- " Clean Water Act
Safe Drinking Water Act

®

®

® Toxic Suhst;nces Control Act

® Resource Conservation and Recovery Act
®

Comprehensive  Environmental Response,
Compensation, and Liability Act (CERCLA -
SUPERFUND) iy

CRWQCB-LA MAY 1996 CUIDEBOOK

Page1-5



Introduction

Additional information regarding state and
federal regulations is contained in the Regional

~ Board's Basin Plan. ‘® Contact our Business
Assistance Office at (800) 500-8008 or (213)
266-7660/7671 for Basin Plan information.

Programs

The Los Angeles/Ventura Regional Board
addresses threats to water quality through
several formalized programs that are listed in
Table 1-1. These programs are designated to
assist with the identification and elimination of
" pollution. An RP is required to adhere to the
.. requirements of the applicable Regional Board
program(s) that pertain to his/her site. To
facilitate compliance and to simplify the
process, it is suggested that face-to-face
discussions between RPs and Regional Board
staff begin as soon as possible. The following
-suggestions may assist an RP in the early
stages of a project.

i

1. e For general information,
contact the Regional Board's Business
Assistance Office at (213) 266-
7660/7671, (800) 500-8008 or a
representative listed in Table 1-1 at

(213) 266-7500. -

2 ‘@  For bulletin board information,
call (213) 266-7663.

3. Retain a consultant. Under State

Board Resolution No. 92-49 (see

Appendix E), -appropriate qualified -

professionals must prepare reports

required by the state.

4. Provide staff with relevant evidence as
specified in State Resolution No. 92-
49, and any additional information
that might assist the Regional Board:

® Known and potential sources of
chemical releases on the subject

property.
® Chemical usage and storage practices.

L Property photographs and maps.

®  Type & nawre of manufacturing
operations.
@ Names and addresses of prior owners

& nature of businesses

@ Prior & future land uses of the

property.

] Financial situation for meeling
requirements.

® Copies of technical reports, such as

Phase 1 and Phase 1T environmental
assessments, soil and groundwater
assessments, foundation
investigations, etc.

The above information will provide Regional
Board staff with much of the data which it
needs to guide you efficiently through the
initial investigation.

What follows is a brief listing and summary of
Regional Board programs. More detailed
information regarding the programs is

" available in our Basin Plan. Information

regarding the Regional Board's sarface water
programs is available through our Business
Assistance office and/or bulletin board.

B
CRWQCB-LA MAY 1996 GLIDEBOOK
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Introduction

.' Beginning 1996, the Regional Board will oversee underground tank cases that were once regulated
through the Local Oversight Program at the Los Angeles Department of Public Works, Waste
Management Division. The Ventura Environmental Health Division continues to oversee
underground tank cases within their jurisdiction.

Table 1-1: Regional Board Programs

PROTECTION OF GROUNDWATER . Unit Chief - area(s) l
SAN FERNANDO and Support and Computcr Jonathan Bishop ‘ ]
SAN GABRIEL VALLEYS: Network
CLEANUP
PROGRAM San Gabrie! Valley Arthur Heath - Azusa; E] Monte;

Richwood; Monrovia; La Puente; City of Industry;
South El Monte;, Whittier Namrows

San Fernando Valley Eric Nupen - Burbank; Glendale; North Hollywood

UNDERGROUND TANK UST I Admin. Al Novak - Groundwater Cases
| FROGRAM _
;‘. ) UST II Closure Unit Gregg Kwey - Site Closures
usTi Dave Bacharowski - Ventura Co./LIA
GROUNDWATER Landfills and Solid Waste |
PROTECTION Water Quality Assessment | Rod Nelson - region wide
Test (SWAT

Site Cleanup Jim Ross - Spills, Leaks, Investigations and

; Cleanups (SLIC), Aboveground Petroleum Storage
Tanks (AGST), U.S. Department of Defense (DOD)
and Depariment of Energy (DOE) Sites; Resource
Conservation and Recovery Act (RCRA); and -
Superﬁ.md (CERCLA)

l Subsurface Investipations | Hubert K-ng - region wide

T For an updated listing of telephone numbers for
the unit chiefs mentioned above, please call the |

Regmna! Board’s receptlomst at (213) 266-7500.

P R ——— -
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San Gabrie] and San Fernando Valleys Cleanup Program

Targeted Area:

Potential Responsible Party(ies):

Targeted Chemicals:
Potential Source(s):

Participating J-\gencies:
1 USEPA:

2) Regional Board:

3) DISC:

4) CGounty of Los Angeles,

Public Works, UST:

Pertinent Regulalmn.s and
Policies:

San Fernando and San Gabriel Valley Groundwater Basins - designated as Superfund
sites,

Property owners/operators suspected of using or storing targeted chemicals,

Volatile organic compounds (VOCs) - tetrachloroethylene (PCE), trichloroethylene
(TCE), etc. i

Leaking solvent tanks, clarifiers, degreasers, sumps, paint booths, inadequate handlmg,
storage, and dlsposal practices, etc.

Administers Superfund and RCRA sites; oversees groundwater cleanup;, Regional
Board has a cooperative agreement with USEPA for site investigations.

Oversees site investigations, on-site soil and groundwater cleanups.

Lead agency for RCRA, and DoD (e.g., hazardous waste TSD facilities, and federally
owned facilities.

Oversees tank construction standards, monitoring requirements, unauthorized release
reporting and closure requirements.

CERCLA: RCRA, State Board Resolution No. 92-49; Porter-Cologne Water Quality
Control Act.

e
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Targeled Area:

Responsible Party(ies):

Targeted Chernicals:

Potential Source(s):
Participating Agencies: _

1) Regional Board:

2) Ventura Environmental

Health Division,
Luft Program:

3) Local Implementing
Agencies:

Pertinent Regulations and
Policies: *

Pertinent Information, .

" Assessment and Cleanup
- Documents:

CRWQCB-LA MaAY 199% GUIDEBOOK

d St ¢ Tanks (US'

Region wide
Owners/operators of underground petroleum prod-uct tanks.
Gasoline and diesel fuel products, waste oil.

Leaking underground tanks and/or associated piping.

Lead over mvesngahons of gmundwater pollution, corrective actions and closure
Tequirements. .

Oversee some groundwater pollution and corrective actions; Lead over tank construction
standards, moniloring requirements, unauthorized release reporting, initial soil and
groundwater assessment and abatemnent procedures, and closure requirements.

L&nd over tank construction standards, monitoring requiremenls.‘mauthorized release
reporting, initia] soil assessment and abatement procedures, and closure requirements.

California Code of Regulations, Title 23, Division 3, Chapter 16; Statc Board
Resolutions No. 92-49 and 68-16; Porter-Cologne Water Quality Control Act..

Self-Directed Process
County of Los Angeles, Department of Public Works, Industrial Waste Planning and

Control Emvironmental Programs' Guidelines I'or Report  Submittals; Ventura
Environmental Health Division's Guidebook.
B
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Targeted Area:

Responsible Pan}'(ies):

Targeted Chemicals:

Potential Source(s):

Participating Agencies:

1) Regional Board:
2) DTSC:
3) USEPA:

Pertinent Regulations and
Policies:

ifls ks tigation apd Cleanup (SLIC

Region wide

Property qwncrsfopcrﬂors of major tank farms, oil refineries, metal drum storage
facilities, and etc..

Miscellancous chemicals, heavy metals, solvents, and petroleum hydrocarbons,

Swuzface spills, metal slérage drums, leaking storage facilities and/or associated piping,
aboveground (e.g., tank farms) and underground solvent storage facilities.

Oversess site invéstigaﬁon and corrective action involving sites not overseen by other
programs. )

Lead ageney for RCRA, state and Federal Superfund, DoD (c.g., hazardons waste
storage facilities, federally owned facilities) under contract from USEPA and DoD,

Administers Superfund and RCRA siles.
CERCLA; RCRA,; State Board Resolution No. 92-49; Porter-Cologne Water Quality

Control Act; California Code of Regulations, Title 22, Division 4, Environmental
Health; California Code of Regulations, Title 23, Chapters 15 and 16,

CRWQCB-LA MAY 1996 GUIDEBOOK
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Targeted Area:

Responsible Party(ies):

Targeted Chemicals:

Potential Source(s):

Participating Agencies:

)] ) Reg;onai Board:

2) DTSC:
3) USEPA:
3) DHS

Pertinent Regulations and
Policies:

ts of Defense D) and E

Region wide
Federal government - military bases and energy facilities.

Hazardous wastes, solvents, gasoline and diesel fue! products, heavy metals, and low
level nuclear waste.

Surface spills, meial storage drums, leaking storage facilities and/or associated piping,

aboveground and underground peunlel.lm storage facilities, unlined pits, holding ponds,
drying bcds

Oversees sile water quality investigation and corrective actjon under DTSC's lead for
DoD sites and under Department of Health Senvices’' (DHS) lead at DoE sites.

Administers DoD), federally owned facilities and sites under contract with DeD.
Lead on Superfund and RCRA sites.

Lead on DoE sites under contract with DoE.

CERCLA; RCRA; State Board Resolution No. 92-49; Porter-Cologne Water Quality
Control Act; California Code of Regulations, Title 23, Chaplers 15 and 16.

——T=—— e T
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d oleumn Storage Tanks (AGS

Targeted Area: Region wide
' Responsible Party(ies): Owners/aperators with aboveground petroleum storage tanks.
Targeted Chemicals: Gasoline, diesel and jet fusel products.
Potential Source(s): - Leaking gisoline storage facilities and/or assu&ald piping, sboveground petroleum
' storage facilities (e.g., tank farms and refineries).
Participating Agencies:
. Regional Board: Lead over site investigation and corrective sction and SPCC inspections.

Pertinent Regulations and

Policies: Health and Safety Code 25270.2 (Spill Prevention Control and Countermeasure Plan),
State Board Resolution No. 92-49; Porter-Cologne Water Quality Control Act.

—
CRWQUB-LA MAY 1996 GUIDEBOOK

Page 1-12



ource Conservation and Recov i) . CER

Targeted Area:

- Responsible Party(ies):

Targeted Chemicals:

Potential Source(s):

Participating Agencies:

1) DTSC?

2) Regibnal Board:

3) County of Los Angeles

Fire Department, Health
Hazardous Matenals

Division (HHMD):

Pertinent Regulations and

Policies:

T T
CRWQCB-LA MAY 1996 GUIDEBOOK . . - .

Region wide

Hazardous waste generators, transporters, and facilities that treat, store and dispose of
hazardous wastes.

Hazardous wastes.

Hazardous waste generators, transporters, and facilities that treat, store and dispose of
hazardous waste.

Administers the RCRA Program in California.

When requested, Regional Board reviews water quality issues related to RCRA sites.

Primary agency performing compliance inspections of hazardous wasle generators
(including overseeing comrective actions) under CAH& SC Division. 20, Chapler 6.5
(state RCRAY; 22 CCR; and designation/MOU with DTSC.

California Code of Regulations, Title 22; Porter-Cologne Water Quality Control Act.
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Targeted Area:

Responsible Party(ies):

Targeted Chemicals:

Potential Source(s):

Participating Agencies:

N Regional Board:

2) County or City Planning
Department:

3) California Integrated
Waste Management
Board (CIWMB):

4) County, City Health
Departments:

5) Sbuth Coast Air Quality
Management District
(SCAQMD):

Pertinent Regulations, Policies
and Assessment Test:

1

Region wide

Property owners/operators of land disposal sites. -
Hazardous wastes and solvents, heavy metals, leachate.
Wastes disposed at landfills.

Lead agency.

Oversees conditional use permit, flood control.

Lead agency for solid waste facility permit.

Local Enforcement Agencies (LEA) for CIWMB, oversee solid waste facility permil at
the local level.

Lead agency for air emissions. a

California Code of Regutations, Tile 23, Division 3, Chapter 15, 2524; Califonua Code
of Regulations, Title 14, Division 7; Porter-Cologne Water Quality Control Act, Section
13273; Solid Waste Water Quality Assessment Test'.

CRWQUCB-LA MAY 1996 GUIDEBOOK -

! orwae provided funding (AB 1220) for Regional Boards to review all unreviewed in-house SWAT Reports through Rank &
No SWAT sites beyond Rank 5 (Le., 6 through 16) will be noticed. Program fanding cxpires at the end of the fiscal year July 95/July 96
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- B,

Targeted Area:
Responsible Party(ies):
Targeted Chemiicals:
Potential Source(s):
Participating Agencies:

n chio-nal Board:
2) Local Health and

Public Works
Departments:

_ Pertinent Regulations and

Subsurface Investigations

Region wide
Owners/operators of septic disposal systems.
Sewage wastes and nitrates.

Septic tank disposal systems.

Oversees multiple-dwelling units, some non-domestic septic tank systems, and large
developments.

Permit and regulate most sin.gle-family dwellings and certain commercial septic tank
disposal systems. )

. Palicies: Porter-Cologne Water Quality Control Act, Chapter 4, Atticle 5,.
3
E— _ — e e e e e
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CHAPTER 2.0

Overview of the Assessment and Cleanug Process

Cleanup Goals

The Regional Board's main goal is to protect

the existing and potential beneficial uses of
state waters. Ideally, this entails the cleanup
of soil and groundwater contamination to
"background levels", (see acceptable screening
levels shown in Tables 4-1 and 5-1) which are
presumed to be non-detect for man-made
chemicals.

This cleanup approach stems from an

*interpretation of the "Statement of Policy with

Respect to Maintaining High Quality of
. Waters in California", commonly referred to as
the antidegradation policy" (see State Board
Resolution 68-16 in Appendix E). The
approach also follows recommendations in
"Policies and Procedures for Investigation and
Cleanup and Abatement of Discharges under
- Water Code Section 13304" (State Board
Resolution 92-49). In practice, the Regional
" Board will afford the highest possible and

practical Jevel of protection to all sources,

dcpendmg on their use.

Under Water Code Sections 13267 and 13304
(Porter-Cologne Water Quality Control Act),

" the Regional Board is authorized to require
soil and groundwater investigations, site
inspections, monitoring, and to request work
plans from an RP for an assessment and/or
cleanup project. The Regional Board may
assess fines in cases of noncompliance.

~ Please note that penalties potentially can be

high, and, depending on the violations, may
run into the tens of thousands of dollars.

Detailed enforcement information is discussed

in our Basin Plan. Call Regional Board's
Business Assistance Office at (213) 266-7671
or 266-7660 for Basin Plan information,

General Report Requirements

All reports, documents, and plans that contain
engineering, geologic, and/or geophysic
evaluations and judgments must be prepared

Figure 2-1: Simpliﬁed.l}rnwing ofa Monitoring Well

Casing Cap
Concrete Pad

Borohofe

Annular Seal
Casing
Fitter Pack
Screen
5 State of California, 1991. Califarnis Well Standardy, California

Dept. of Water Resources, Bulletn 74-90.

by, or under the direction of,, a registered civil
eng:neer registered geologist, or certified
engineering geologist licensed in the State of

-

—
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Overview of the Assessment and Cleanup Process

California (Sections 6735, 7835, and 7835.1 of
the California Business and Professionals
Code).

All records of soil samples obtained from bore
holes (holes drilled to a particular depth - see
Figure 2-1 above) and water samples from
groundwater monitoring wells (wells built
with piping to draw water which can be
sampled and analyzed - see Figure 2-1 above),
monitoring well logs, as well as excavation
procedures and soil/groundwater sampling
must be reviewed, approved, and signed by a
qualified professional. The registered or
certified  professional must  indicate
responsibility for the technical information by
his/her signature and stamp or seal.

| Sample collection and laboratory analyses of

the samples are critical activities that occur
during the site investigation, cleanup, and
closure phases of a project. Analyze all soil
and water samples using a laboratory that is
certified by the California State Department of
Health Services, for the United States
Environmental Protection Agency (USEPA)
analytical methods.

Prior to conducting any field work, prepare a
site-specific health and safety plan complying
with the California Occupational Safety and
Health Agency, Health and Safety Code, Title
8, Califonia Code of Regulations, Section
5192, and other appropriate sections.

The Regional Board may require soil and/or
groundwater monitoring (collection and
analysis of soil and/or groundwater samples
referred to as "monitoring data”) to evaluate
site conditions during the site investigation and
cleanup, and to verify” that the corrective

CRWQCB-LA MAY 1996 GUIDEBOOK

action is effective. The responsible party must ~
develop a monitoring program for - an
appropriate period of time based on the
technical data and the site-specific conditions.
In addition, the RP must collect monitoring
data according to a regular schedule.

Monitoring  Well  Permit

Requirements

Well construction permits are required for all
groundwater monitoring wells - wells built
to sample and test groundwateér quality, and to
measure water elevation. General standards
for well construction, reconstruction or repair,
and abandonment, must comply with
California Department of Water Resources
Bulletins 74-81 and 74-90, and Chapter 16
Regulations, section 2649.

RPs must submit completed permit
applications to the appropriate agency, and
receive approval before drilling activities can
begin. In Los Angeles County, the permitting
agency is Los Angeles County Department of
Health Services Water and Sewage Program
(except in the cities of Long Beach, Pasadena,
and Vemon). In Ventura County the
permitting agency is Ventura County
Environmental Health.

Other Perm;’ts

You should obtain all other necessary permits
(e.g., building, zoning, electrical, right of way
encroachment, etc.) required by any agency -
prior to the start of work. Table 2-1 shows a
partial list of permitting agencies within the
region.
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Overview of the Assessment and Cleanup Process

Table 2-1: Permitting Agencies

REQUIRED PERMITS

AGENCY

Installation and Abandonment of ground
water wells.

Los Angeles County Department of Health
Services; Ventura County Environmental
Health Division

Dis;:harges to surface waters - NPDES
Permit.

Regional Water Quality Control Boards

Discharges to land or ground water.

Regional Water Quality Control Boards

Discharges to municipal sewer system.

Local sewering agency.

Emissions to air.

South Coast Air Quality Management
District; Ventura County Air Pollution
Control District.

System construction.

Local building or planning department.

Treatment of hazardous or RCRA
regulated wastes.

Department of Toxic Substances Control.

Removal or installation of USTs.

Local tank permitting agency or Los Angeles
County Department of Public Works or
Ventura County Environmental Health
Division. . : -

S —
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Overview of the Assessment and Cleanup Process

Waste Discharge Requirements

It is the policy of the State Board and the
Regional Boards to protect the surface waters
and groundwaters of the State (Water Code
Section 13263; California Code of
Regulations, Title 23, Chapter 15) through
developing Water Quality Control Plans (Basin
Plans) and issuing Waste Discharge
Requirements (WDRs). WDRs include
National Pollutant Discharge Elimination
System (NPDES) permits and non-NPDES
permits. '

The release of contaminants and other
substances into surface waters (surface water
"discharges") are subject to NPDES permits
while discharges to land and groundwaters are
subject to "non-NPDES" WDRs. Therefore,

any discharge to groundwater, surface water,

or a stormwater drain, is regulated by the
Regional Board.

If a proposed corrective action (e.g.,
groundwater cleanup) involves a discharge to
soil or water, you must obtain a waste
discharge application from the Regional
Board. Upon review of the discharge
application by Regional Board staff, payment
of fees (if any) and all other pertinent
information (including comments received at a
public hearing in some cases), the Regional
Board may issue WDRs that include
appropriate measures and limitations to
protect public health and water quality. - &
Detailed information regarding waste

discharge applications and general WDRs
(discussed below) can be obtained by calling

either (213) 266-7660 or 266-7671, or (800) -

500-8008 for assistance.

CRWQUCB-LA MAY 1996 GUIDEBOOK

This Regional Board receives - numerous
discharge applications for the treatment and
disposal of hydrocarbon-contaminated soil and
groundwater. In order to expedite the
processing and issuing of WDRs, the Regional
Board has adopted several general NPDES
permits and non-NPDES WDRs to cover
specific cases. These general WDRs may be
applied to specific sites, and typically are
issued by the Regional Board's executive
officer in less time than it takes to issue formal
permits or WDRs, which must be adopted
individually by the Regional Board. The
following examples are general WDRs that
may be appropriate for cleanups:

» Land Treatment of Petroleum Hydrocarbon
Contaminated Soil in Los Angeles and Santa
Clara River Basins (Order No. 90-148).

* General  National  Pollutant  Discharge
Elimination System Permit and Waste
Discharge Requirements for Discharges of
Groundwater to Surface Waters in Los Angeles
and Santa Clara River Basins (Order No. 91-
92).

] General Waste Discharge Requirements for
Discharge of Non-Hazardous Contaminated
Soils and Other Wastes in Los Angeles and
Santa Clara River Basins (Order No. 91-93).

L General National Pollutant  Discharge
Elimination System Permit and Waste
Discharge Requirements for Discharges of
Hydrostatic Test Water to Surface Waters in
Los Angeles and Santa Clara River Basins
(Order No. 91-111).

. General National Pollutant - Discharge
Elimination System Permit and Waste
Discharge Requirements for Discharge of
Groundwater from Investigation and/or Cleanup
of Petroleum Fuel Pollution to Surface Waters
in Los Angeles and Santa Clara River Basins
(Order No. 92-091).
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Table 2-2: Collaborating Agencies
{a partial list - March 1996)

STATE and FEDERAL

. California Environmental Protection Agency
Sacramento, CA Help Desk 1 (800) 808-8058

United States Environmental Protection
Agency, Region IX, 75 Hawthorne Street, San
Francisco, CA 94105 (415) 744-1500

.State Water Resources Control Board
Sacramento, CA (916) 657-2390

California Integrated Waste Management
Board, Sacramento, CA (916) 255-2200

Regional Water Quality Control Board
Los Angeles Region 4 (213) 266-7500
Help Desk 1 (800) 500-8008

Bulletin Board Service 266-7663

Department of Toxic Substances Control
Glendale Office (Region 3):

(818) 551-2800

Long Beach Office (Region 4):

(310) 590-4868

bepartrnent of Water Resources
Glendale, CA (B818) 543-4600

Air Resources Board
El Monte, CA (818) 575-6888

Department of Health Services .
Southern California Laboratory:
Los Angeles (213) 580-5795

COUNTY

Los Angeles Department of Public Works
Environmental Programs Division, Underground
Tanks {(818) 458-3539

Los Angeles Department of Health Services
_ Water & Sewage Program (well permits) (213)
881-4147

* Los Angeles County Fire Department
Health Hazardous Materials Division (213) 890-
4089 ‘

Sanitation Districts -
Los Angeles (213) 685-5217

Ventura County Environmental Health Division
Luft Program (805) 654-3519 ‘

CITY AND REGIONAL

City Fire Department:

Burbank (818) 238-3473; Glendale (818) 548-
4030; Long Beach (310) 570-2560; Los Angeles
(213) 485-7543; Pasadena (818) 4054115;
Torrance (310) 618-2973; Ventura (805) 654-
7794, '

South Coast Air Quality Management District -

Permitting Section (909) 396-2000

Health Departments: City of Vernon (213) 583
8811; City of Long Beach Health Human Health
Services (310) 520-4000 ¢z

Department of General Services:
Santa Monica (310) 458-8228

Watermaster.
San Gabriel Valley (818) 815-1300
Upper Los Angeles River Area (213) 367-1020

e
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Overview of the Assessment and Cleanup Process

. the appropriate agencies.

- General Waste Discharge Requirements for
Specified Discharges to Groundwater in Santa
Clara River and Los Angeles River Basin
(Order No. 93-010).

Other Agencies' Requirements

Based on the location and nature of the
contamination, investigation activities and
cleanup actions, more than one regulatory
agency may be involved in a case. Refer to
Table 2-2 for a partial list of the agencies and
telephone numbers. The RP must comply with
applicable regulatory requirements and must
obtain the necessary permits or variances from
It is strongly
recommended that you coordinate these
regulatory requirements through Regional
Board staff to imit the potential for redundant
requirements of inappropriate responses.

For example, the South Coast Air Quality
Management District regulates the emission of
vapors from contaminated soils, transfer
facilities, acadental spillage or other

,deposition of contaminants. Any party who

wishes to excavate or treat soils that are
contaminated with petroleum hydrocarbons
and/or solvents must obtain the appropriate
permit before beginning the field work. The
California Department of Toxic Substances
Control (DTSC) regulates the transport of
toxic wastes or hazardous materials, including
contaminated soil. Therefore, the RP should
contact DTSC when transporting toxic or
hazardous wmasterials. Also, the RP should
check with *he local zoning and other
permitting agencies, within the city or county
where the work is being performed, to ensure
compliance with local regulations.

e
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Summary of the Process

To determine -whether contaminants are
impacting or threatening groundwater, an RP
typically must undertake a progressive
sequence of investigations. They are:

1) Initial Site Evaluation
2) Soil and Groundwater Assessment

3) Corrective Action Plan (including
cleanup)

4) Verification Monitéring Data and
Closure Report :

It is strongly recommended that an RP seek
site-specific guidance from Regional Board
staff before beginning work on each of these
tasks or phases. Written Regional Board staff
approvals are mandatory (especially when an
"No Further Action” letter is requested by the
responsible party before beginning required
work) for Soil and Groundwater Assessment
work plans and reports, Corrective Action
Plans, and Closure Reports, which conclude
the investigation. For the UST Self-directed
Process, please contact UST staff for details
regarding Regional Board approvals. Key
points of the assessment and cleanup process
are provided in Figures 2-2 through 2-4.

The four basic tasks are discussed in detail in

Chapter 3, "Assessment and Cleanup
Guidance," and are summarized below.

Fufital Stte Bonluaiion

The first step in the process is a preliminary
site assessment. The goal "of this initial

—,
Page 2-6



Overview of the Assessment and Cleanup Process

evaluation is to confirm the absence or
presence of discharge(s) from potential
sources of contamination, such as
underground and aboveground tanks, sumps,
spills, etc., on the property, and to identify the

Figure 2-2: Initial Site Evaluation

Perform Site Evaluation = If no Potential Sources
are found = request No Further Action, or

If Potential Sources are found = Complete Site
Evaluation:

«  No contamination delected =
or

. Contamination detected ==
Assess the soil

responsible party(ies). RPs can include site
owners, tenants, and even prospective owners,
if they are willing to accept liability for the
.contamination.

The assessment also identifies affected or
threatened state waters. The RP should
collect relevant information regarding the
nature, and vertical and horizontal extent of
the contamination. During this assessment
- phase, the RP should make every effort to
eliminate, remove or abate any immediate
threat to health, safety or the environment.

Site inspections, soil borings (for soil
sampling), soil gas/vapor surveys (used to

measure contaminant vapors in soil) and
groundwater wells may be used during the

preliminary assessment phase to confirm a
discharge. If soil contamination is not found

request No Further Action, B

during this phase, the RP should request an
NFA letter from the Regional Board. Please
refer to appendices for details regarding
requirements for assessment and monitoring.

Soil and

GroundWater
Assessment -
When contamination is found after completing
the initial site evaluation, the RP must conduct
soil and groundwater assessment(s) to
determine the source of contamination, nature
and extent of the contamination. These

Figure 2-3: Soil Assessment

Complete soil assessment = If contaminants are
DETECTED in soil = Consider soil cleanup -
Refer to Chapters 4 and 5 for details: 3

. If soil contaminants are at or §
below “soil cleanup screening |
levels”, request No Further |
Action, or

- If soil contaminants are above 3
“soil cleanup screening levels”, |2
perform soil cleanup or “risk |3
assessment/chemical fate |
transport modeling™. :

* If necessary, assess the §:
groundwater quality - Refer to §
Chapter 3 for details. 3

assessments should delineate the site's geology
and hydrogeology in sufficient detail. The Site
Assessment Report should include, but is not
limited to, such information as:

1. Site background information including
a facility map drawn to scale showing

CRWQCB-LA MAY 1996 GUIDEBOOK
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Overview of the Assessment and Cleanup Process

all significant site features;

2. TIdentification of the contaminant(s) of
concern (e.g., benzene,
trichloroethylene, etc.) and the source
of contamination (e.g., underground
storage tanks);

3. Descriptions of site-specific and
regional geology plus hydrogeology;

4. Delineation of the vertical and lateral

extent of soil and groundwater
contamination, as identified through,
but not limited to, appropriate soil
borings, soil gas investigations,

Figure 2-4: Groundwater Assessment
Complete groundwater assessment:

. If contaminants are not |
detected, or _detected at
maximum contaminant levels i
(MCLs), request No Further f
Action.

. If contaminants are detected
and above MCLs, consider
monitoring or cleanup and off-
sitc assessment - Refer to

Chapter 3 for details.

groundwater monitoring wells, and the
analytical data generated during this
work, and other means;

3: Generation of all technical data
necessary to develop cleanup options.

This work will produce a Site Assessment

Report, which must be submitted to Regional
Board staff for review and approval. Site

_Assessment Reports must address the specific

requirements of the program(s) (eg.,
underground tanks, etc.) which dictate actions
needed for a site assessment. The appendices
list these requirements, which RPs should
discuss with their consultants.

Corrective Action Plan

To advance to the remediation phase, the
Corrective Action Plan must include an
evaluation of cleanup alternatives that are
feasible at the site. The RP must select a
cleanup alternative which best suits their site,
based on the nature and extent of the
contamination, site conditions, site limitations,
cost effectiveness of the various cleanup
options, and the current or potential beneficial
uses of the involved groundwater.

Developing a Corrective Action Plan involves
the following major activities:

1. Reviewing the site history, as well as
the soil and groundwater analytical
data.

2. Reviewing the regional hydrogeology
and evaluating the site-specific
hydrogeology.

3. Evaluating the water quality of nearby
surface water or groundwater, and the
current and potential beneficial uses.

4, Evaluating the nature of the
contaminants, including the toxicity,
persistence, and potential for spreading
in soil and groundwater.

e
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Overview of the Assessment and Cleanup Process

5.

10.

11.

12.

13.

Defining the extent of contamination in
soil and groundwater.

Evaluating if the contaminants are

- treatable based on bench tests, pllot

studies, or other means.

Defining the cleanup objectives of the

cofrective action,

Identifying the teéhno]ogies that can

 achieve the objectives, based on

whether the technology has been

applicable, feasible, reliable and has

proven effective when used at similar
sites.

Evaluating the cleanup alternatives,
including the "no action altemative”,
and at least two cleanup alternatives

- which are able to treat the

contamination at the site.

Rccommending and justifying a
cleanup alternative. '

 Estimating the cost involved in

construction,  operation and
maintenance, and shutting down the
treatment system. '

Developing a sampling and analysis
plan to monitor cleanup progress, and
to verify that the cleanup measures are
effectively reducing contaminant

~ concentrations.

Proposing cleanup levels acceptable to

the Regional Board. [Note: Cleanup

Goals, Soil Screening Level Guidance,
and Cleanup Performance Criteria are

discussed in the following pages.]

14,  Identifying the regulatory agencies and
any permits Or variances necessary to
do the work. -

15.  Developing a time schedule for putt:ng
: ‘the plan into effect.

16.  Developing a health and saf‘ety plan.

As an RP, you must submit a Corrective
Action Plan to Regional Board staff for
approval, before you can proceed with
cleanup.  The Regional Board allows
exceptions for interim corrective actions which
the RP takes on to ease an imminent threat {o
human health and the environment, or to
remove continuing sources of contamination.

Verification Monitoring Data
and Closure Report

The RP must submit a “Closure Report™ to
show that he/she has met the cleanup goals
(see Cleanup Goals section on the next page).

"This is achieve through a process called

"verification monitoring,"  typically
conducted at the end of a cleanup project to

verify the absence of contaminants or an

acceptable level of contaminants (see Chapters

-4 and 5 for details). "Verification monitoring"

shows whether remediation has occurred and
whether the investigation can be closed.

In general, the "Closure Report" must contain,
but is not limited to, the results of the cleanup
(including "verification monitoring" data) and
summary data collected through the Initial Site
Evaluation, the Soil and -Groundwater

SRR R

O
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Overview of the Assessment and Cle_anup Process

Assessment, and Corrective Action Plan.

The "verification monitoring” process may
include data from.soil gas and/or soil matrix
sampling and analysis, groundwater level
measurements, and groundwater sampling and
analysis. If the RP seeks to close the

investigation, "verification monitoring" must

show the following:

"Soil Verification" Monitoring
Conditions: Investigation Closure
Requirements

1. Non-detectable levels of contaminants
in the soil, or

2.  Detectable levels of contaminants are
present in the soil, at concentrations
that are less than the "soil screening
levels" (Chapters 4 and 5) or other
"site-specific levels" as set forth in the
Corrective Action Plan, or required by
the Regional Board. These indicate
whether the levels of contaminants at a
particular site require cleanup. Or, an
RP may use a mathematical model that
predicts and describes where chemicals
are moving in soil and/or groundwater
(known as "risk assessment/chemical
transport modeling”) to show that

. remaining contaminants won't threaten
groundwater quality, or

3. Detectable levels of contaminants
remain in the soil and pose a threat to
the groundwater. However, measures
of the effectiveness of the treatment
method, or “treatment performance
measures”, show that additional
cleanup will not reduce contaminant

levels.  Under these conditions,
groundwater monitoring might be
required.
"Groundwater Verification"
Monitoring Conditions:
Investigation Closure
Requirements
1. Groundwater has not  been

impacted/contaminated, or

Groundwater has been impacted,
however, contaminant levels are below
"maximum  contaminant levels"
(MCLs), or '

3 Groundwater has been impacted and
contaminant levels exceed MCLs;
however, treatment perf'ormance
criteria show that additional cleanup
will not reduce contaminant levels.
You may need -to do groundwater
monitoring to ensure that contaminant
levels are not increasing.

Guidance for Remediation (Cleanup)
of Soils: Soil Screening Levels

~ The Regional Board recently developed two

approaches for soil remediation that are
intended to simplify and clarify the site
assessment and cleanup process. They are:

1) Remediation Guidance for Petroleum-
Impacted Sites (March 1996). See
Chapter 4 for details. '

2)  Remediation Guidance for Volatile
Organic Compounds (VOC)-Impacted

sa— —
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Sites (March 1996). See Chapter 5
. for details.

These procedures, explained in Chapters 4 and
5, contain numerical screening levels to help an
RP determine if site cleanup is needed. You
should use Tables 4-1 and 5-1 to determine the
acceptable cleanup levels for your site. These
approaches to cleaning up petroleum- or
VOC-impacted sites seek to simplify the
remediation process by making it easier to
select site-specific soil cleanup levels for most
impacted sites in-a way that both protects
water resources yet is cost effective. In

Occupants, however, are not at risk and
there is no risk to the groundwater based on
a valid "risk assessment/chemical transport
model." In this case, further remediation
would not be cost effective nor expedient
based on the modeling data

In such cases, the Regional Board recognizes -
that it might be more expedient to stop
cleanup and determine, using a valid "risk
assessment/chemical  transport  model "
whether the remaining contaminants pose
further threat to groundwater. If the site poses
a threat to groundwater, you might need to do

addition, the approaches strive to Figure 2-5: Relationship Between Concentration Reduction
achieve the Regional Board's cleanup and Contaminant Mass Removal

goals and to promptly return the sites
to their intended uses. ‘

L

Cleanup Performance Criteria

During remediation, an RP might
determine that it ‘is "physically,
economically and technically
impractical to remove, for example,”
the last 1%, 5%, 10%, ete, of the
estimated contaminant mass in the =
soils (see Figure 2-5) and/or
groundwater due to significant
challenges such as time, costs, and
even bankruptcy. ' '

VOC Moass Removed
YOC Conceniralion

Cl.;mulutivo _
YOC Moss

Removol (Ibs)

VOC Concentrations
In Extrocted Soll

VYapor (ppm)

Here is one example of this situation:

A mass of heavy petroleum waste oil

is located beneath an occupicd building.
Further remediation/removal (Le,
excavation of contaminated soil) is not
practical because it could structurally
compromise the building's foundation.

Operation Time=————8=

Source: USEPA, !9957 How to_Evaluate Alermmative Cleanup
Technologies for Linderground Storape Tank Sites. Solid Wasle and

Emergency Response S403W, EPA $10-8-95-007,

groundwater monitoring to determine whether
soil contaminants will impact the groundwater

CRWQCH-LA MAY 1996 GUIDEBOOK
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in the near future.

"No Further Action" (NFA ) Letters

The Regional Board issues a "No Further
Action" letter to indicate that the responsible
party's site does not pose a threat to
groundwater quality; therefore, further
regulatory work such as soil and groundwater
assessments, remediation, etc., will not be
required. Examples of NFA letters are
provided in Appendix D.

In general, several scenarios for issuing an
NFA letter are possible. They are discussed
below and depicted in Table 2-3:

. Scenario #1 involves properties that are not

found to be impacted/contaminated.

The RP should submit relevant site information
(please refer to Instial Site Evaluation Section
for site evaluation information) so that the
Regional Board can issue an NFA letter.

. Scenario #2 represents properties in which the
soil is impacted; however, neither scil nor
goundwater cleanup is required. Based on soil
screening levels or "nisk assessment/chemical

transport modeling,” the site poses no threatto

groundwater quality. :

In this situation, the RP should submit relevant
site information and request an NFA letter.

e In Scenario #3, the soil is impacted and only

soil cleanup is required.

An NFA will be issued when the soil cleanup
results ("Soil Verification Monitoring™ data) are
submitted, reviewed and epproved by the
Regional Board,

. In Scenaric #4, only soil cleanup and

groundwater monitoring are required.

The Regional Board issues an NFA letter when
the soil cleanup and groundwater monitoring

-results ("Soil and Groundwaler Verification

" Monitoring™ data) demonstrate that the site
poses no further threat to the groundwater
quality or when treatment performance
measures demonstrate that additional cleanup
will not reduce contaminant levels. Submit the
results to the Regional Board for review and
approval.

L] In Scenario- #5, both soil and groundwater
assessments and cleanups are required.

The Regional Board issues an NFA letter when
it receives, reviews and approves the soil
" cleanup and groundwater results. An NFA letter
for completion of soil cleanup phase can be
issued while groundwater is being monitored or
cleaned o allow use of the site's surface area:

In conclusion, it is extremely difficult to
determine initially whether cleanup will be
required.  The step-by-step or phased
approach to soil and groundwater assessments
helps to determine whether cleanup is needed.
The challenge is to require only those
assessment activities that will provide adequate
data to evaluate the need for cleanup. If
disputes and/or conflicts arise during
assessments and cleanups, the Regional Board
recommends the following conflict resolution
process. ' '

Conflict Resolution Process

The conflict resolution process seeks to
resolve conflicts and disputes regarding
technical decisions, as mentioned in Section V
of the State Board Resolution 92-49 included
in Appendix E. In general, every effort should
be made to resolve the matter with both the

CRWQCEB-LA MAY 1996 GUIDEBOOK
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project manager (i.e., person handling the
case) and immediate supervisor(s). This initial
step may require a meeting with both the
project manager and immediate supervisor(s)
of the Regional Board staff.

If a conflict/dispute cannot be resolved at the
project manager and immediate supervisor
fevels, the disputing party should submit a
written statement to the Regional Board within
thirty (30) days. The written "statement of
dispute” should include: 1) the nature of the
dispute; 2) the work affected by the dispute;
3) the disputing party’s position with respect
to the dispute; 4) an explanation of all the
steps taken to resolve a dispute; and 5) the
technical, legal, or factual information upon
~ which the disputing party is relying to support
their position. The written statement should
be addressed to both the immediate
supervisor(s) and executive officer. Upon
receipt, the executive officer will issue a
response (i.e, meeting and/or written
- statement) to the disputing party’s statement
within two weeks.

A disputing party may ask the Regional Board
to consider conflicts and disputes that were
not resolved at the executive officer level.

This request should be made in writing to the .

executive officer of the Regional Board.

Within 30 days of any action or failure to act
by the Regional Board, the disputing party
may petition the State Board to review such
action or failure to act. In case of failure to
act, the 30-day period begins upon the
Regional Board's refusal to act, or 60 days
after the Regional Board has been asked to
act. In a public hearing, the State Board may
direct the Regional Board ‘to take the

CRWQCB-LA MAY 1996 GUIDEBOOK

appropriate action, take the action itself or do

-any combination of the above.

h !
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"No Further Action” (NFA) Determination Scenarios

TABLE 23
SOIL AND GROUNDWATER ASSESSMENT AND SCENARIOS

& :
C
E Ground
N Soil Soil Ground Water
A Cleanup Water Cleanup
!
o .
Net ’ .

mpacted Not Net Not -
1 : —— Required impacted Raquired
2&
3
4
5

INFA will be Muﬂmﬂmmammmmmm.mmhw.

ZNFA will be issued when cieanup data are submitted, reviewed and approved.
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CHAPTER 3.0

This portion of the guidebook serves as a road
map through the assessment and cleanup
process, and includes the major steps that were
described in Chapter 2. It is not a detailed
description of the procedures that are needed
to perform assessment and cleanup work.
Please refer to the appendices, and Chapters 4
and 5 for detailed assessment and cleanup
procedures.

Initial Site Evaluation:

STEP 1: Locate and identify
; potential sources on-site, if

not known.

Confirm absence or
presence of discharge.

STEP 2:

STEP 3: Submit intial findings to the

Regional Board.

STEP 1: Locate and identify

“potential __ sources _ of
contamination” on your
property, if not known.

If the "potential source of contamination”
(structure where the chemical(s) is leaking
from) is known, as in the case of aboveground
tanks, drum storage areas, etc., go to STEP 2

—

and confirm whether a chemical discharge or
release has taken place at the potential source
in question. ' ;

The key areas of concern for an assessment
and/or cleanup are primarily limited to
potential sources of contamination, which
include facilities, equipment or materials that
may be leaking chemicals, wastewater,
solvents, gasoline, etc., into the soil or have
leaked these types of substances into the soil in
the past.

Examples of potential sources of

contamination:

Above/Underground Tanks
Drum storage arcas

Sewer leaks

Chemical spills
Contaminated soil
Clarifiers

Iegal or unpermitted disposal or dumping.
Any structure containing and/or transporting
chemicals, wastes, etc.

&

The following site evaluation information or
relevant evidence (State Board Resolution 92-
49 in Appendix E) can be used to assist the RP

[ =TT
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in finding out whether there are “potential
sources of contamination™ on his/her property:

Site Evaluation Information:

. Use information regarding chemical, waste,
solvent, gasoline, usage and storage, etc., to
help establish whether substances of interest
were used and discharged into the soil.
Descriptions of business or manufacturing
operations’ (e.g., solvent manufacturer) may
help to clarify usage and storage practices.

° Visual inspections may be very useful to spot
potential sources and/or discharges to soil.

® Historical photographs and maps showing
the locations of former potential sources (e.g.,
aboveground tanks) may be necessary if the
facility no lopger exists or has been modified
structurally.

. Use groundwater quality information from
nearby sites with monitoring wells. If
groundwater quality has been impacted beneath
your property or adjacent properties, activities
on your property may have contributed to the
problem. Tias determination will depend on the

tvpes of poliutants found in groundwater and
used or stared on your property.

. Perform preliminary soil and groundwater
assessments that may be needed on property
where you cannot accurately locate suspected
potential sources. This task will require
laboratory esting of soil and/or groundwater
samples.

° In some cases, it is not possible to locate or
identify former potential sources on your
property cven though the soil has been
contaminated This sometimes happens if
potential ssurces were removed without
regulatory oversight. Therefore, it is important
to consult with Regional Board staff before
completing thes mvestigation phase.

" If potential sources of contamination do not

now or have never existed on your property,
you may not need to perform an investigation.

- However, this finding requires sufficient

documentation and should be discussed with
Regional Board staff.

Confirm whether
contaminants have been
- discharged into the soil.

STEP 2:

Table 3-1 lists several methods to use in
assessing whether a "potential source of
contamination” (e.g., underground gasoline
tank) has discharged its contents into the soil.
Initially, you should assess the soil surrounding
the "potential source” to confirm the absence
or presence of suspected contaminants. After
the soil investigation has been completed, the
RP can then perform groundwater assessment,
if warranted. For some properties, especially
those sites where the groundwater is shallow
(e.g., 25 feet or less), think about the
possibility of assessing both the soil and
groundwater quality at the same time. Such an
approach typically proves to be more timely
and cost-effective.

STEP 3: Submit initial findings of the
assessment results to the
Regional Board for review
and approval.

After Regional Board staff has reviewed the
results collected during the initial site
evaluation, the staff generates a response and
submits it to the RP(s) within about two
weeks. Table 3-2 contains the possible
evaluation outcomes and the appropriate
Regional Board responses.
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Table 3-1: Methods used to confirm Contaminants in Soil
STEP 2: Methods - _ Criteria to Consider
i '
ON-SITE INSPECTIONS. Visual inspections ] Have all POTEI\'TIAL SOURCES of
should be performed to spot surface spills, Contamination been identified?
chemical storage areas, poor housekecping . -
practices, ete. * Perform a site inspection/evaluation to locate all
POTENTIAL SOURCES.
¥ ‘ ° Check for past and present surface spills.
i
SOIL ASSESSMENT. _ : . Lateral and vertical migration of the soil
Soil matriz and/or soil gas sampling (shallow & conlamination.
deep) to detect the histonical or current use of
chemicals.
GROUNDWATER SAMPLING. Use » How deep is the soil contamination?
monitoring wells or hydropunch (whichis a K S F
method that can be used to sample groundwater ° Soil contaminant concentrations.
one time without actually installing a well).
L Depth to groundwater table.

. === . e
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Table 3-2: Initial Site Evaluation

Possible Qutcomes

Regional Board Response to Property Owner or RP

No soil contamination is detected.

An *No Further Action™ (NFA) letter is issued to RP.

Soil contamination is detected and the extent of the
contamination is defined.

Determine whether soil contaminants have entered the Ll
groundwater beneath your site. See Groundwater
Assessment Section.

Soil conlamination is detected, but the extent of
contamination is not defined.

Define extent of soil contamination and determine
whether the soil contaminants have entered the
groundwater. See Soil and Groundwater Assessment
Section.

Soil and Groundwater Assessment;

STEP 1: Submit Assessment Work

Plan to Regional Board
staff for approval.

Define extent of soil
contamination.

STEP 2:

.STEP 3:; Determine whether
groundwater quality has

been impacted.

STEP 4: Submit assessment results

to Regional Board staff.

STEP 1: Submit Assessment Work

plan for approval.

The Assessment Work Plan should include:
Detailed background site information,
descriptions of the proposed assessment tools
(e.g., soil borings, soil gas survey,
groundwater monitoring wells, etc), a
discussion on defining the extent of the
contamination, etc.

Requirements for developing Assessment -
Work Plans are discussed in Chapter 2,
"Overview of the Assessment and Cleanup
Process."”

e ——————
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STEP 2: Define extent of soil
contamination.

Complete soil assessment at the potential
sources. The entire spread, or "lateral and

vertical extent,” of soil contamination must be

defined at a property. The full area and depth
of contamination must be understood, as
" defined in Table 3-3. In the long run, this
should reduce assessment time.’

Table 3-3: Complete Soil Assessment L
Determine the extent of contamination:

How deep is the contamination
vertically?

Are the contaminant Ilevels
‘decreasing or increasing with depth
from the source? :

How much has the contamination
spread laterally?

. Are the contaminant: levels
i decreasing or Increasing with
distance from the source?

Evaluate contaminant levels:

- What are the detected contaminant
levels?

- Are the contaminant levels lower or
higher than the soll screening
levels? See Chapters 4 and 5.

Determine whether the soil
contaminants have entered

the groundwater.

STEP 3:

Once the extent of the soil contamination has
been fully defined, you must determine the

need for groundwater assessment (outlined in-

Table 3-4). This decision typically depends on

_several factors. Initially, the depth that you

found soil contamination is a critical factor.

Other factors - (e.g., site evaluation
information) include: Detected contaminant
levels in the soil, type of contaminants, the
reported volume of contaminants that leaked

| into the soil, duration of the leak, and type of

soil testing performed (i.e., soil matrix versus
soil gas). Information regarding how long the
contaminants of interest were used on the
property is also important.

If staff decides that the property does not
need a groundwater assessment, based on
the above factors, the property owner should
request an NFA letter as long as any

required soil assessment and/or cleanup

work has been completed.

Typica! Assessment Soil Gas Contour Lines:

CRWQCB-LA MAY 31996 GUIDEBOOK
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Table 34: GROUNDWATER ASSESSMENT

STEPS

CRITERIA to Considér

Consider the listed criteria prior to conducting
GROUNDWATER ASSESSMENT.

Types of soil contaminants, soil type and
contaminant levels, fate and transport of
soil contaminants.

Groundwater qualiry in nearby drinking
and/or monitoning wells.

Beneficial uses of the groundwater,
distance to drinking water wells.

If GROUNDWATER ASSESSMENT is
necessary, submil & work plan to the Regional
Board for approval. Once the work plan is
approved, collect groundwater samples. If
contaminated, define extent of the
cantamination beneath your property, Atleast
three (3) wells are needed 1o determine
groundwater flow direction. But, one (1) well
initially may suffice to establish groundwater
quality. "

Lateral extent of groundwater
contamination.

Direction of groundwater flow.
Hydraulic properties of the aguifer.

————————
CRWQUCB-LA MAY 1996 GUIDEBOOK

Has the extent of groundwater
contamination been defined?

Have groundwater contaminants
migrated off-site? .
Compare analytical data 10 maximum
contaminant levels (MCLs) and action
levels (ALs).

Contaminant levels upgradicnt and
downgradient of property. '

e e e
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STEP 4: Submit the assessment results to the Regional Board for review and approval.
When the assessment results are submitted, Board staff will respond 2s shown’
in Table 3-5. '

— —

Table 3-5: SOIL. AND GROUNDWATER SITE ASSESSMENT

Possible Outcomes . Regional Board Response to Property Owner

Extent of soil contamination is defined. D Based on soil screening levels, soil cleanup
is not required. Regional Board will issue
an NFA letter, assuming groundwater has

. not been impacted, or,

2) Based on soil screening levels, soil cleanup
is required. See section regarding
Corrective Action for Soil.

Extent of soil contamination is not defined. Complete soil assessment.

Contaminants are found in the groundwater )] Groundwater contaminant concentrations
(groundwater is impacted). exceed maximum contaminant levels
' (MCLs). See Cormective Action for
Groundwater Section, or,

2) Groundwater contaminants are below
MCLs. See Cormrective Action for
Groundwater Section. .

Groundwater is not impacted. Stop assessing the groundwater. Regional Board will
issue an NFA letter, if soil cleanup is not required.

CRWQCB-LA MAY 199 GUIDEBOOK ' Page 3-7
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. CORRECTIVE ACTION FOR

SOIL:
STEP 1: Determine whether soil H
: cleanup will be required.
STEP 2: Hf required, selact the most
appropriate soil cleanup
option.
STEP 3: Prepare and submit a
Corrective Action Plan for
Board approval.
STEP 1: Determine whether soil

cleanup is needed, based on

the Regional Board's
guidance plan for soil
remediation or "risk

assessment/chemical
transport modeling" (see
Chapters 4 and 5).

As noted below in Table 3-6, deciding to clean
up contaminated soil depends on many factors.
Here is the Regional Board stance on soil
cleanup:

A

. If detected soil contéminénts are fdund

to be a threat (based on the Regional
Board remediation guidance for soil)
to the underlying groundwater, then
soil cleanup is required (see Chapters
4 and 5 for details) as follows:

. CRWQCB-LA MAY I3 GUIDEBOOK

Groundwater (which is used as a
drinking water source) is 40 feet below
the ground surface in sandy soil.
Benzene has been detected at 100 ppb
(the Maximum Contaminant Level

(MCL) allowable in drinking water is 1

part per billion - ppb) at 20 feet below
the ground surface. Based on the soil
screening levels for benzene and the
groundwater level being 20 feet below
the source, only 11 ppb of benzene is
allowed to remain in the soil.
Although the benzene contamination,
in this example, is located 20 feet
above the groundwater table, - soil
cleanup would be required because the
measured concentration is 9 times the
allowable level.

Groundwater (in this case, drinking
water) is 40 feet below the ground
surface in silty soil. Benzene has been
detected at 10 ppb (the MCL is 1 ppb)
and is 20 feet below the ground
surface. Based on the soil screening
levels for benzene, 11 ppb of benzene
is allowed to remain in the soil.
Although the benzene contamination,
in this example, is located 20 feet
above the groundwater table, soil
cleanup would not be required.

If detected soil contaminants are not
found to be a potential threat to
underlying groundwaters (i.e., using
the Regional Board's procedures for
soil remediation andfor “risk
assessment/chemical - transport
modeling"), then soil cleanup is not

B
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required. However, leaving detectable

levels of contaminants on your
property might dictate how it can be
used in the future. For example, if
contaminants are left in place, your
ability to refinance, sell or develop the
property for other than the current
land uses might be restricted.

Table 3-6: Is Soil Cleanup necessary?
Criteria to Consider:

Threat to groundwater.
Soil screening levels,

. Type of soil identified beneath the
property, e.g., sand versus clay.

Types of soil contaminants.

Beneficial uses of the groundwater.

-

Future land uses.

Potential health effects associated
with contaminants.

Costs associated with freatment
methods.

Best available technology (BAT).

CRWQCB-LA MAY 1996 GUIDEBOOK

~ In short, it may be in your best interest
to remediate as much of the soil
contamination as possible.

C. If soil contamination is detected on
your property but contaminant levels
* are below cleanup guidance screening
levels, you should consult with
Regional Board staff regarding an

NFA letter.

STEP 2: Determine the best soil

cleanup options for your
property. T

When detected soil contaminants exceed the
Regional Board's screening levels, soil cleanup
may be required.
Board staff and your consultant before
beginning a cleanup. As noted in Table 3-7
and Figure 3-1, soil cleanup options will
depend on several factors. Thus, please

 critically review the types of contaminants, soil

type (e.g., sand versus clay) and the beneficial
uses of the groundwater should be examined
critically with your consultant(s).

STEP 3: Prepare and submit a
Corrective Action Plan for

Agency approval.

Details on how to prepare and submit a

Corrective Action Plan are discussed in
Chapter 2, "Overview of the Assessment and
Cleanup Process," and in the appendices.

Page 3-9
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—

Table 3-7: SOIL Cleanup Options

STEP 2a:

Once the soil contamination has been fully defined at
each POTENTIAL SOURCE, a decision must be
made regarding the SOIL CLEANUP. Consider
CLEANUP options and consult with Regional Board
staff.

e Bowmedston - |

———
—e )
e —

CLEANUP Options (examples):

® Leave in place end monitor for potential threat to
. groundwater.

. Cepping - control and contain.

. Soil fixation.

. Source removal and/or isolation.

° Soil vapor extraction, venting, washing.

STEP 2b: Criteria to consider under CLEANUP Options:
Before finalizing your SOIL CLEANUP option, L Types of soil contaminants.
consider the listed criteria. These criteria will assist
you in choosing the most cost effective and efficient . Soil type
CLEANUP method. See Figure 3-1 below.
. . Depth to groundwater.
. Future land uses.
. . Soil screening levels.
. Potential health effects related to contaminants.
Figure I";-l : Typical Soil Vapor Aem-ph;ue
Extraction System : Discharge
Appropricte
Yapor ‘m menl
Sourec: USEPA, 1995. bt 3
How to Evaluate usTy 5
Alternative Cleanup sl

Technologies for

Underground Tank
Sites. Solid Waste

and Emergency &
Response 5403V, 4/{"’/
EPA 510-3-95-0_07. rea—phase

Petroleu

E-7] Adsorbed Phese

T .7 % Disseived Phoee

e
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Complete the soil cleanup
phase.

STEP 4:

Soil cleanup can be terminated when one of
the following conditions are met:

A Soil contaminant concentrations are
reduced to non-detectable levels, or

B. Soil contaminant concentrations are
reduced to levels that do not pose a
threat to groundwater quality, based
on soil screening levels (see Chapters
4 and 5) or "risk assessment/chemical
transport modeling.” or groundwater
quality, based on soil screening levels
(see Chapters 4 and 5) or "risk

assessment/chemical transport
modeling,” or
& Soil contaminant concentrations are

reduced to levels that pose a threat to
groundwater quality; -however,
cleanup performance measures reveal
that additional cleanup will not reduce
contaminants levels. Therefore, think
about other soil treatment options or
groundwater monitoring.

CORRECTIVE ACTION FOR
- GROUNDWATER: |

STEP 1:

groundwater cleanup and/or
monitoring.

In some cases, groundwater cleanup guidelines
levels (e.g., maximum contaminant and action
levels - MCLs and ALs) are used as a basis for
considering the need for groundwater cleanup.

CRWQCB-LA MAY 1996 GUIDEBOOK

- STEP2:

Determine the need for

groundwater cleanup will
be required.

- I required, select the fnost
appropriate groundwater
cleanup options.

STEP 2:

STEP 3: Prepare and submit a
Corrective Action Plan for

Agency approval.

Complete' groundwater
cleanup.

STEP 4:

=

Additional factors (please refer to Table 3-8)
may include the beneficial uses of the
contaminated groundwater, and the proximity
of the groundwater contamination to drinking
water wells in the area. In the event that
groundwater cleanup and/or monitoring are
not required, request an NFA letter if all other
required work is completed.

Select the most appropriate
. treatment optiori.

Groundwater treatment can be a time
consuming and expensive process.

Page 3-11
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Assessment and Cleanup Guidance

— =
Table 3-8: GROUND WATER CLEANUPMONITORING
==
STEPS CRITERIA to Consider
——

Consult with Regional

Depth of the soil contamination and g;oundwatct.

Board sta(T and consider 5
the listed criteria before Nature and extent of groundwater contamination.
deciding whether '
GROUND WATER Hydraulic properties of aquifer.
CLEANUP or
MONITORING is Type of soil contaminants and levels.
necessary.
Soil tvpe.
Compare ground water contaminant levels to MCLs and ALs.
Potential of the contaminants 1o migrate.
Location of drinking water wells in the area. i
BAT.
Cleanup and monitoring costs.
GROUNDWATER Compare groundwater contaminant levels to MCLs and ALs.
MONITORING may be :
appropniate in lieu of Groundwater quality in nearby wells.
GROUND- WATER
CLEANUP Regional cleanup/control strategies.

. CRWQCB-LA MAY 1996 GUIDEBOOK
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Table 3-9: TREATMENT Options for GROUNDWATER CLEANUP

STEP 2a:

" Once the extent of groundwater

contamination has been fully
defined, a decision must be
made regarding

-GROUNDWATER

CLEANUP. Consider all
TREATMENT options and
consult with Regional Board
stafl.

TREATMENT Options (eumpies}:

® Air sparging with vapor extraction.

o Pump am.i treé! using carbon adsorption
and/or airstripping.

. Ton-exchange for nitrates.

° ch: product removal + pump and treat

L ]

Bioremediation.

STEP 2b:

Before finalizing your
GROUNDWATER
TREATMENT options,
consider the listed criteria.
These critenia will assist you in

choosing the most cost elfective

CRITERIA to consider under TREATMENT {
Option:

Soil type.

H}'drdjog}' of the site.

Types of groundwater contaminants.
Groundwater contaminant levels.

Cleanup levels, BAT, treatment costs.

ik p?

and efficient TREATMENT L
method. -

@

[ ]

e ———

CRWQCB-LA MAY 1996 GUIDEBOOK
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Assessment and Cleanup Guidance

Therefore, you should do a considerable
amount of planning before selecting the most
appropriate treatment technology (Please refer
to Table 3-9). Please consult with Regional
Board staff before making your final choice(s).
STEP 3: Prepare and submit
Corrective Action Plan for
Agency approval.

Details on preparing and submirtting
Corrective Action Plans are discussed in
Chapter 2, " Overview of the Assessment and
Cleanup Process,” and in the appendices.
STEP 4: Complete groundwater
' cleanup.

Groundwater cleanup can be terminated
when one of the following conditions are
met:

A. Groundwater contaminant concentrations
are reduced below MCLs, or,

B. Groundwater contaminant concentrations
are reduced and still exceed MCLs; however,
cleanup performance measures show that
additional cleanup will not reduce contaminant
levels. Groundwater monitoring might be
required.

Closure Report and Verification
Monitoring Data: o

To obtain an NFA letter, the property owner

must document that the site does not pose a

threat to groundwater quality. Or, if there is a
continuing threat to groundwater quality, the

. property owner must demonstrate that further

-
CRWQCB-LA NAY 199 GUIDEBOOK

cleanup/treatment  will not ' reduce the
contaminant levels. The "closure repon*®

~ should include the following:

® Preliminary site assessment results;

®  soil and groundwater assessment
results;
* results of the cleanup, including any

"risk assessment/chemical transport
modeling,” and

® verification monitoring data.
After reviewing the "closure report,” Regional

Board staff’ will issue the RP one of the
following:

1) An NFA letter indicating that no

further investigatory or cleanup work
is required, or

2)  aletter that indicates the case requires
further Regional Board evaluation or
cleanup/remediation, monitoring or
other action, or

3) a letter indicating that the case is no
longer eligible for the particular
Regional Board program and that it
will be referred to the appropriate
local, county, state, federal, or another
jurisdiction program.

In some cases, the closure letter may state that
more work may be required at a later time if
water quality is found to be contaminated or
becomes a public health problem.
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CHAPTER 4.0

Guidance for Petroleum-Impacted Sites: Soil Screening Levels - May 1996

Summary

. This chapter explains an interim approach, or
“"guidance,” using numerical soil screening

e

levels, to evaluate the need for remediation of
soils contaminated by petroleum
hydrocarbons. Use this approach to find out
when a site requires remedial action or what
level of remediation you must reach to
conclude the environmental study and cleanup,
thus reaching "site closure."

- This approach defines the differences in
" requirements between types of certain

chemicals, or "constituents," in petroleum
hydrocarbons and between drinking and
non-drinking water -aquifers — underground
water-saturated formations from which water
flows into wells and springs. You can still use
"risk analysis" (determining the long-term
effect of residual contaminants on

. groundwater and their potential hazard for

people) for particular sites and/or "fate and
transport models" (the mathematical models
that show what happens to chemicals as they
move through soil or water) that consider
groundwater protection, to propose alternate
soil cleanup levels. This guidance also
includes "Closure Criteria for Low Risk Fuel
Contamination Sites".

The approach in this guidance does nof replace
any site assessment requirements of the
Regional Board. This "interim guidance,” or
amendments to it, will be in effect until the

State Water Resources Control Board finishes -

a new field guide — the "Leaking
Underground Fuel Tanks" (LUFT) manual

'CRWQCB-LA MAY 1996 GUIDEBOOK

— for cleaning up contamination from leaking
underground tanks, Then the Board will
review the "interim guidance"” for further use.

Background

The Regional Board created the Water Quality

Advisory Task Force to identify and
recommend ways to reduce the cost of
meeting existing clean water laws without
compromising water quality and public health.
The Task Force focused its deliberations on
certain problem areas, one of which was site
cleanup. In reviewing this area, the Task
Force found that "there is no clear definition of
what is clean," and that cleanup expectations
were not consistent across all Regional Board
programs.

The Task Force also recommended forming a
Technical Review Committee (TRC),
composed of representatives from the private
and public sectors, to discuss existing and
proposed programs, and to devise cleanup
standards in concert with Regional Board staff.
The Task Force stated:

"Establishing a set of clear and consistent
standards for site cleanup should be the first
task undertaken by the Regional Board staff
and its Technical Review Committee. The
Regional Board should establish standards
Jor identifying when a threat or probable
threat to groundwater has occurred and when
a site has been adequately remedied. ... the
Regional Board should make every effort to
ensure that the standards are consistent
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‘Guidance for Petroleum-Impacted Sites

across all programs under its jurisdiction,
" and, whenever possible, consistent with those
of other agencies in the Region. The
standards should allow the community to use
more cost-effective  methods, such as
risk-assessment approaches, and fate and
transport models where appropriate, as means
" to determine if soil contamination poses a risk
o ground water".

Objectivé

The following guidelines aim to simplify the

~ remediation process by making it easy to
choose levels of screening for contaminants at
" a certain site ("site-specific soil screening
levels™), This works for most
petroleum-impacted sites in a way that both
protects water resources and is still cost
effective. Through this approach, the Board
seeks to encourage prompt cleanups that
restore sites to their intended uses.

'+ The approach relates only to the evaluation of
'+ petroleum-impacted soils and does not address
groundwater directly. Before using the
approach, however, you must complete a
thorough site characterization and assessment.
This should be a highly detailed review and

- sampling, providing information about the
types of contaminants and how far they spread

into the soil.

- The Regional Board intends to close
investigations of petroleum-impacted sites
based on this “"guidance.” The closure is
subject to land-use changes or gaining new
information about the site. However, the
Board may require groundwater monitoring if
it confirms that soil contamination has

CRWOQUB-LA MAY 1996 GUIDEBOOK

impacted groundwater.

The attached Table 4-1 provides the basis fdr |
‘the "guidance” procedures. Table 4-1 defines

the soil screening levels above drinking water
aquifers; below it are footnotes which explain
the concentration screening levels of chemical
components and clarify the procedures, as well
as the screening levels to be used for sites
above non-drinking water aquifers.

Since there is no adequate measure of risk or
toxicity for total petroleum hydrocarbons
(TPHs) per se, the screening levels for TPHs
in Table 4-1 are based on the carbon range
numbers of the TPHs. These ranges reflect the
mobility of the material; the shorter carbon-
chain TPHs (C4-C12) move more easily in soil
than the - longer carbon-chain TPHs
(C23-C32). The table is organized into a

-matrix of screening "levels", based on distance

of constituents above groundwater and carbon
chain ranges.

At most petroleum-impacted sites, the main
constituents which cause concern are benzene,
toluene, ethylbenzene, and xylenes (BTEX).
In addition, methyl tertiary butyl ether
(MTBE) is also required for analysis. Analyze
lead, other fuel additives and polycyclic
aromatic hydrocarbons (PAHSs) where needed,
based on the product (gasoline, diesel, fuel oil,
etc.) that was discharged into soil.

The screening levels for BTEX in Table 4-1

are generated based on the attenuation factor
method developed by this Regional Board for
volatile organic compounds (VOCs) (see

-Appendix A). Because of BTEX mobility and

toxicity, the screening levels are determined
based on distance from groundwater and soil

Page 4-2
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s

material type within the distance. The table
values for BTEX can be interpolated between
distance and proportional to fraction of each
lithological thickness (see Appendix A for

- detail).

" The screening level values in Table 4-1 are

geared to protect groundwater. They also are
intended to protect people from exposure
when they come in contact with the chemicals,
through such means as direct contact with soil,
dust particles or gaseous compounds in the air.
These “direct human health exposure
pathways" are defined by the USEPA
methodology (referenced in the ASTM
Standard Guide for Risk-Based Corrective
Action Applied at Petroleum Release Sites

. (E1739-95)). The screening levels also fall

below the preliminary remediation goals
(PRGs) published by the USEPA, Region IX.

As a responsible party, you can use the
attached "Closure Criteria for Low Risk Fuel
Contamination Sites” to obtain a site closure.
And you can also propose alternative soil

" screening cleanup levels which are supported

by "risk assessment approaches” and/or "fate
and transport modeling" if they also address
groundwater protection (i.e., groundwater in
this case is considered a receptor rather than as
a pathway). Discuss use of alternative
approaches with the Regional Board staff.
Any cleanup values derived under this
guidance or alternative approaches are
generally recommended to be below the health

risk-based screening threshold values, such as

PRGs.

CRWQCB-LA MAY 1996 GUIDEBOOK

Procedures

To use Table 4-1, you will need to do the
following: :

1) A thorough site
characterization/assessment that shows the
type of contaminants of concern, the lateral
and vertical extent of the contamination, and
the existence of a "clean zone" above
groundwater. The clean zone generally
consists of at least a 20-foot interval in which
multiple consecutive samples (including soil
matrix and/or soil gas) cannot be traced above
a required detection limit (see Appendices B
and C for required detection limits);

2) An analysis of beneficial uses for
groundwater underlying the site. All Los
Angeles Region's groundwaters are considered
drinking water, unless they are excluded under
the criteria specified in State Water Resources
Control Board (SWRCB) Resolution 88-63
(i.e., TDS>3,000 mg/l, deliverability of <200
gal/day, or existing contamination that cannot
be reasonably treated). However, Regional
Board staff shall determine the water use for a
specific site based on Regional Board's Water
Quality Control Plan (Basin Plan) objectives;
and

3) Use of appropriate analytical methods.
Use EPA Method 8020 for BTEX and MTBE
components and confirm positive results above
the screening level with EPA Method 8260 to
prevent possible false identification by EPA
Method 8020. Measure TPH levels using
EPA Methods 418.1 and 8015 (DHS
Modified). Method 418.1 measures the total
TPHs, therefore, Method 8015 (or Method
8260) is needed to identify carbon ranges. If
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the total TPH from either test are below the applicable screening level for the C4-C12 range, no other
TPH screening is necessary. TPH levels greater than the C4-Cl12 screening level should be
differentiated using Gas Chromatograph/Mass Spectrometry (GC/MS) carbon range methods for-
hydrocarbon screening or speciation or EPA Method 8015 (DHS Modified). EPA Method 8310 shall
be used for PAH analysis to achieve a detection limit of 0.2 ppb for individual constituent of PAHs,

Discuss the site assessment results, proposed screening levels, and confirmation testing results with
Regional Board staff. If the findings are below applicable Table 4-1 values, cleanup of the soil is not
required. If findings are above the required values, soil cleanup should take place to levels which are
‘at or below the screening values, or certain values derived by any alternative method which is
acceptable to Regional Board staff. Consideration should be given to historically high water levels
at sites of concern. : ' . 3

A Typical Hydrocarbon Plume Undergoing Natural Bioremediation;
: Cross-section i

A UST =

Dissolved
Phase

Dilution

m—

Aercbic -~ Unconteminated Groundwoter

Legend: T , ‘
71 Aerobic Margins ==Y Residual Phase
-
v
; g: Anagerobic Core = Water Table

Cross Section
Source: u.s.EPA
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Examples

Example 1:

An underground storage tank was removed at a gasoline station. Gasoline contamination in soil has been confirmed and the
lateral and vertical extent of the contamination has been adequately defined. Site lithology consists of 60% sand and 40% silt.

+ Depth to groundwater is 40 feet from the surface. Soil samples obtained at 10, 15, and 20 feet below ground surface showed

the following results (Table E1). TPH as gasoline (C4-C12) was identified by EPA Method 8015 (Modified).

From Table 4-1, the soil screening level for TPH (C4-C12) is 500 mg/kg at 20 fo 30 feet above the groundwater table. By
interpolating the table values, soil screening levels for a lithology of 60% sand and 40% silt are calculated as follows. The
screening level for benzene in sandy soil, 30 feet above groundwater, is [(30-20)/(80-20)]%(0.033-0.011)+0.011=0.015. In
the same way, the screening level for silty scil is 0.02. Given the site lithological composition of 60% sand and 40% silt, the
final screening level for benzene at 30 feet above groundwater is (0.015%0.6)+H0.02x0.4)=0.017. Results for other constituent
and depth are in Table E2.

Table E1:

. Sample Distance Above  TPH

. Depth _Groundwater (C4Ci12) B I E X

B (i) ) weeerenesssei—mgfkg (ppm)-—-———————
0 30 1500 16 91 ND 63
15 25 210 001 04 ND ND

20 20 2 100 40005 ND ND ND

ND=non-detected. Detection limit=0.005 mg/kg for BTEX.

* Table E2:
" Distance Above
Groundwater Sand Silt 60% sand / 40% silt
30 B=0.015 B=0.02 0.017
T=0.58 T=1 0.75
25 B=0.013 B=0.016 0.014
T=0.44 T=0.75 0.56

The analytical results at 10 feet (30 feet above groundwater) definitely call for soil cleanup action since all concentrations are
above the screening levels as defined above for TPH, benzene, toluene, and xylene. All other results are below the screening

. levels; therefore, cleanup does not need to extend beyond 15 fect below surface.
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EXAMPLE 2:

A property located in L.A. central basin earmarked for redevelopment was found to be impacted by petroleum product. The
source had been determined and removed. Several soil borings were drilled around the source area and soil samples were
obtained at different depths. Laboratory analyses of the soil samples revealed that the concentrations C4-C12 = 1000 mg/kg,

- C13-C22 = 7000 mg/kg, and C23-C32 = 25000 mg/kg extended to a depth of I8 feet below ground surface. A shallow
*perched” groumdwater was first encountered at 35 feet below grade, and found to be not impacted yet. However, information
obtained from the RWQCB Basin Plan shows that the regional drinking water aquifer is at about 170 feet below ground
surface. : :

. In this example, if the perched ybtmdwater is determined to be non-drinking water, TPH screening level for ">150 feet”

category in Table 4-1 applies. Since all soil concentrations are less than the table values, no soil cleanup is required. The same
would apply to the regional groundwater aquifer, that is, no soil cleanup is required and case could be closed.

) CRWOQCB-LA MAY 1996 GUIDEBGOK Page 4-6
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Table 4-1: Maximum Soil Screening Levels (mg/kg) for TPH and BTEX above Drinking Water -

Agquifers

Y

Hma

TPH = Total petroleum hydrocarbons.

BTEX = benzene, toluene, ethylbenzene, and xylenes, respectively. MCLs (ppm): B=0.001, T=0.15, E=0.7,
X=L75.

MTBE (methyl tertiary butyl ether) must be included in BTEX analyses.

BTEX screening concentrations determined per the altenuation factor method as described in RWQCB Guidance
for VOC Impacted Sites (March 1996), with a natural degradation factor of 11 for benzene. Table values for
BTEX can be linearly interpolated between distance above gmundwatef and are proportional to fraction of each
lithological thickness.

Values in Table 4-1 are for soils above drinking waler aquifers. A]l gmmdwaters are considered as drinking
water resources unless exempted by one of the criteria as defined under SWRCRB Resolution 88-63 (TDS>3000
mg/L, or deliverability <200 pal/day, or existing contamination that cannot be reasonably treated). Regional
Board staff will make & determination of potential water use at a particular site considering water quality
objectives and beneficial uses. For non-drinking water aquifers, regardless of depth, TPH for ">150 feet”
category in the table should be used; BTEX screening levels are set at 100 times respective MCLs as preliminary
levels determined to be protective of human health and the environment.

Distance above groundwater must be measured from the highest anticipated water level. Lithology is based on
the USCS scale.

For BTEX, each component is not to exceed the specified screening level.

For TPH, the total allowable for each carbon range is not to be exceeded. In areas of naturally-occurring
hydrocarbons, Regional Board staff will make allowance for TPH levels. =

BTEX to be analyzed by EPA Method 8020 or EPA Method 8260 (usually for confirmation).

TPH to be analyzed by EPA Methods 418.1 plus 8015 (Modified). Ranges of TPH to be analyzed by GC/MS
carbon range methods (EPA Method 8260) or EPA Method 8015 (Modified).
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CLOSURE CRITERIA FOR LOW
RISK FUEL CONTAMINATION
SITES - April 1996 Fact Sheet

-The following fact sheet and Table 4-1
(closure criteria) have been prepared in
- response to recent studies reevaluating the
-management of fuel contamination cases
related to leaking underground tanks in
California.” These closure criteria apply to fuel
contamination sites only, and are intended for
use by the regulated community, other
regulators, and consultants. If a site has non-

fuel related contamination, it is not a candidate

for closure under these criteria.

BACKGROUND

In October 1995, The Lawrence Livermore
National Laboratory presented
"Recommendations to Improve the Cleanup
Process for California's Leaking Underground
Fuel Tanks" to the State Water Board. That
- teport, endorsed in part by the Executive
‘ Director of the State Water Board,
- recommended that natural biological processes
(passive bieremediation) and monitoring be
~used at the majority of low risk fuel
contamination sites in California. The use of
passive bioremediation instead of active
cleanup would dramatically increase the
number of fuel contamination sites ehgib!e for
closure in California.

In order to apply the recommendations of the
State Water Board, it is critical that low risk
sites be defined. The definition of low risk
sites and a soil screening table (criteria) were
developed by this Regional Board's staff and
Groundwater Technical Review Committee to
identify fuel contamination sites that do not

CRWQCB-LA MAY 1996 GUIDEBOOK

. pose a significant threat to groundwater and

would therefore qualify for closure as low risk

“fuel contamination cases. The criteria are

consistent with similar information issued by
other Regional Boards and with this Regional
Board's "Interim Site Assessment and Cleanup
Guidebook" (1996).

These criteria are issued for the purpose of -

expediting the closure of low risk - fuel
contamination cases. If a site meets the
closure criteria, including the soil screening
levels in the attached table, and does not
require groundwater monitoring, that site will
be closed without further requirements. Many
sites that do not meet all of the criteria may
also be considered low risk, and may be
eligible for closure after additional data are
submitted. Soil screening levels in Table 4-1
are reasonable, yet protective of water quality,

and should ensure that there will be minimal

impacts to groundwater from contaminated
soil.-

USE OF PASSIVE
BIOREMEDIATION AT LOW RISK
SITES

Passive bioremediation is a complex natural
process that reduces the petroleum
hydrocarbon mass in the soil and groundwater.
Petroleum hydrocarbons are  generally
biodegradable as long as naturally-occurring
bacteria are present, have an adequate supply
of oxygen and nutrients, and have a favorable
environment.

While passive bioremediation is an appropriate
cleanup method for many fuel contamination
sites, and is frequently approved by this
Regional Board, it is not appropriate at all
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. sites. It is also important to note that as the
rate of passive bioremediation is typically very
slow, fuel concentrations may not reach
closure levels for many years. Regional Board
staff evaluate proposed cleanup methods on a
case-by-case basis and determine when passive
bioremediation and monitoring, instead of an
active cleanup, are appropriate.  When
groundwater has been contaminated,
monitoring will usually be required to
demonstrate that the contamination plume is
stable and that the contaminant concentrations
are decreasing.

A checklist, developed by the U.S. EPA,
. should be used to evaluate whether passive

. bioremediation in groundwater is appropriate

at a specific site. The checklist is included,
and the supporting documentation can be
- obtained by calling Sandra Kelley, of Regional
Board staff, at (213) 266-7521, or by
downloading it from our electronic bulletin

= board at (213) 266-7663. The checklist will
* assist  in:

1) determining if passive

5 bioremediation in groundwater is appropriate

“for a site, 2) identifying where additional
information may. be required, and 3) evaluating
the completeness of a corrective action plan, if
required.

HOW TO APPLY LOW RISK
CRITERIA TO A  FUEL
CONTAMINATION SITE

A site is eligible for closure as a low risk fuel
contamination site if it meets the following
definitions, and soil contaminant
concentrations (for each constituent) are lower
than the screening levels in Table 4-1.

CRWQCB-LA MAY 1996 GUIDEBOOK

DEFINITIONS

A. LOW RISK SOIL
CONTAMINATION - sites are
ready for closure when:

L The leak has been stopped and ongoing
sources, including fuel-saturated soil and
soil which contains mobile fuel components,
have been removed or remediated.
"Sources” include tanks and associated piping,
gasoline-saturated soil, and soil with mobile
gasoline components (e.g., leachate or vapor)
that can degrade groundwater quality or pose a
significant threat to human health or the
environment. “Significant threat” is a long-term
adverse effect on groundwater quality, including
causing the non-localized exceedance(s) of
maximum contaminant levels (MCLs) in the

groundwater and/or posing a potential hazard to
human health.

2. The site has been adequately characterized
and the soil contamination appears stable.
The vertical and horizontal extent of the soil
contammation has been defined, and data
demonstrate that it is stable. It is recognized
that subsurface conditions are highly variable
and that there is always some uncertainty
associated with evaluating data at a site.

3. Detectable levels of contaminants in the soil
are lower than the soil screening levels in the
attached Table 4-1.

B. LOW RISK GROUNDWATER
CONTAMINATION - sites are
ready for closure when:

L The lcak has been stopped and ongoing .
sources, including free product, have been
removed or remediated. "Sources” include
tanks and associated piping, free-floating
gasoline, gasoline-saturated soil, and soil which
contains mobile gasoline components (e.g.,
leachate or wvapor) that can degrade
groundwater quality or pose a significant threat
to human health or the environment.
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"Significant threat" is a long-term adverse effect
on groundwater quality, including causing the
non-localized exceedance of maximum
contaminant levels (MCLs) in the groundwater
and/or posing a potential hazard to human
health.

2. The site has been adequately c_haﬁcterized, :

and the groundwater contamination plume
is stable. The vertical and horizontal extent of
the groundwaler contamination plume has been
defined and dala demonstrate that the plume is
stable.  Polential horizontal and vertical
conduits, which could act as preferential
pathways for the dissolved plume, must also be
evaluated.

A stable groundwater plume is characterized by
decreasing * or stable concentations of
hydrocarbons in groundwater, and no MTBE is

detected. Evidence of biodegradation can be

demonstrated by a comparison of background
. and hydrocarbon plume concentrations of site-
specific indicators (e.g., oXygen, nilrate, redox
potential, and bacteria concentrations). These
data may be necessary to supplement other site-
specific information when utilizing passive
bioremediation as a cleanup method,
Groundwater montitoring may be required,

3. No drinking water wells or aquifers, or

. surface waters have been or are likely to be
affected.

4. Groundwater has been impacted, but

contaminant levels are below MCLs, or

Groundwater has been impacted and
. contaminant levels exceed MCLs; however,
treatment performance criteria demonstrate
that a significant reduction of the
contaminant levels cannot be achieved. The
groundwater plume must be  stable, and
continued groundwater moniloring may be
required. '

Low risk groundwater contamination sites that
require additional monitoring will be issued
pre-closure letters stating that the case may be
eligible for closure when groundwater
monitoring is completed. '

CRWQCB-LA MAY 1996 GUIDEBOOK

Many fuel contamination sites with both soil
and groundwater contamination may be eligible
for separate soil closure while the groundwater
cleanup/monitoring is ongoing.

WHAT CAN A RESPONSIBLE
PARTY DO TO EXPEDITE REVIEW

OF A LOW RISK CASE?

If a responsible party belicves thal a site meets the low
risk criteria, we recommend that the responsible party
provides the oversight agency with a summary of the Site
Investigation and Cleanup History (form aitached) to
expedite staff review of the closure request.

The Regional Board believes that these closure criteria
will expedite low risk case closures while maintaining a
high degree of water quality protection.

All responsible parties,
consultants are encouraged to use the criteria
to evaluate their sites and determine if they are
considered to be low risk and ready for

- closure. If you have any questions concerning
‘this fact sheet, or if you believe that your site

can be considered a low risk site that does not
meet the criteria, please contact Elijah Hill at
(213) 266-7558, Harry Patel at (213) 266-

7575, or Jack Price at (213) 266-7622.

Page 4-10
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CHAPTER 5.0

GUIDANCE FOR VOC-IMPACTED SITES: SOIL SCREENING LEVELS - May 1996

Summary

This interim approach, or “guidance,” is
designed to protect groundwater quality. The
methodology contained in this guidance
calculates soil cleanup screening levels for
volatile organic compounds (VOCs) when they

are found in the subsurface zone that extends

from the ground surface to the top of the
water table. This area, known as the "vadose
zone," is not saturated by groundwater, but
can have a high moisture content and local
areas of saturation.

- This guidance also spells out performance

standards for "vapor extraction system,"
which is a method of drawing air containing
gaseous contaminants out of the vadose zone

by a vacuum system. "Vapor extraction" has

not only become a popular but also an
effective cleanup process for VOCs.

%= The soil cleanup screening levels for vadose

zones are calculated from “attenuation
factors” (AFs), which refer to a potential ratio
of the contaminants found in soil versus the
contaminants in the groundwater. The AF

Method (defined in Appendix A) derives from

equations based on chemical and physical
parameters, using data obtained by Regional
Board staff.

After a complete site assessment, a responsible
party may use these soil cleanup screening
levels as: 1) screening criteria below which no
remediation is required, 2) proposed soil

- cleanup targets, and/or 3) performance criteria

to evaluate the effectiveness of remedial
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actions. Ifdesired, you may also propose site-

- specific soil cleanup criteria using health-based

risk assessment and/or fate and transport
models which contain measures for
groundwater protection.

This approach provides a set of soil cleanup
screening levels for VOC-impacted sites to
encourage prompt soil remediations to a level
of concentration that both protects ground
water quality and is cost effective. However,
this approach does not exempt any site
assessment required by the Regional Board,
and should not be used to define the extent of
soil contamination, or substituted for any
sophisticated site-specific fate and transport
study and/or risk assessment. Any cleanup
values derived under this guidance or other

-alternative approaches shall be below the

health risk-based screening threshold values,
such as the Preliminary Remediation Goals
(PRGs).

Background

When the Regional Board created a Water
Quality Advisory Task Force in December
1992, the Task Force’s mission was to
evaluate and provide recommendations to
regulatory agencies on how to reduce costs to
businesses while still meeting clean water laws
and without compromising water quality and
public health. One of the Task Force’s
recommendations was to establish cleanup
standards for all programs of the Regional
Board.
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There have been many aftempts in the past to
provide cleanup standards, and, currently,
there are many documents published under

various titles and from several sources

providing cleanup guidance which are
primarily health based.  The California
Department of Toxic Substances Control
-(DTSC), through its Office of Scientific
~ Affairs, issued a draft Technical Directive in
January 1994 concerning Health-Based Soil
Screening Levels. These tabulated levels are

not to be used for contaminants that move

~ between soil and water. They are also not
intended to protect groundwater. When the
document is finished, it will replace the
~ USEPA Region IX's Preliminary Remediation
“iGoals (PRGs) for screening sites where

‘chemicals have been released. USEPA's PRGs

“are based on available toxicity values (but not
Cal/EPA toxicity values for carcinogens) and

- -are not considered by the DTSC to protect

health in all situations. You can use PRG
- tables for general risk screening purposes but
- they do not take into account impact on
* groundwater or address ecological concerns,

‘You can use these health risk-based cleanup
values for soil remediations where surface or
groundwater is not affected. These values are
not to be used for vadose zones affecting
municipal or domestic use groundwater and

will not be discussed further in this document. -

VOC Cleanup Process

1.  Vadose Zomes Above Drinking
Water Aquifers

“Under the State Board Resolution 68-16 (the

Anti-degradation Policy), no degradation of
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water quality of this State is permitted. The
level of soil cleanup required to protect health
and water quality depends on many site-
specific factors, such as the type and
distribution of soil contaminants, land use,
ground cover, distance to the water body, use
of the water body (drinking, industrial use,
serving as a barrier to protect clean water from
ocean water, etc.), hydrogeology of the area,
site lithology, cleanup procedures, etc.

The subsurface investigation, as conducted at
this region, involves tracing a discharge of
VOCs from the vadose zone to groundwater

‘and to define the lateral and vertical extent of .
contamination in both the wvadose and

saturated zones. This investigation can at a
minimum: (1) evaluate the potential threat of
soil contamination to groundwater quality, and
(2) determine the need for soil cleanup.

Use of the following process requires the RP

to conduct a thorough site assessment and
characterization to determine the type of

VOCs, its concentration and the vertical and

lateral extent of contamination, depth to

ground water, and the type of soils
encountered from ground surface to
groundwater. ‘

Te find out the ,veﬂfcal extent of _

contamination, a minimum “clean zone" should
be established. The clean zone is the area in
which contaminants in multiple consecutive
samples (including soil matrix and/or soil gas)
cannot be detected above a required detection
limit. The depth of the clean zone depends
upon site-specific factors such as type of
VQOCs, depth to groundwater, or vadose zone
materials. Analytical methods used to detect
the concentration of contaminants are EPA
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Methods 8010, 8020, 8260 and/or soil gas
analytical protocols specified in the Regional
Board's "Requirements for Active Soil Gas
Investigation (March 96)".

State Board Resolution 92-49 (as amended in
1994) requires follow-up groundwater
monitoring at soil cleanup sites where
contaminants are left in place at higher
concentration values than computed from
either the following guidance or an acceptable
“fate and transport” study, or at which VOCs
in soil has been confirmed to cause ground
water contamination.

- VOC Cleanup Screening Level

You can estimate target VOC soil cleanup
screening levels as a function of physical and
chemical properties of the impacted site and
the contaminant. The model for creating a
site-specific attenuation factor (AF) is based

 on an equation describing VOCs existing in

“multi-phase equilibrium” in the vadose zone.
Multi-phase refers to the various forms of
VOC contaminants; they can be gaseous,
liquid, or adsorbed onto solid particles. The
AF is a measure of the concentration of
contaminants that can be retained in the soils
above the water table as a function of both
distance above the water and the composition

-of soils and sediment, or “lithology,”

encountered between the point of discharge
and the water.

The equations developed were used to
calculate AF values based on soil physical
property data collected in this region and
chemical property data for 29 common VOCs,
and modified by the factors of distance above
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groundwater and the vadose zone lithology.
The detailed calculation procedures are
described in Appendix A of this document.

- Soil cleanup screening levels determined

through the AF method allow the RP to meet
less stringent soil cleanup goals in situations
where groundwater is deep and/or the vadose
zone consists of fine grained materials such as
silt or clay.

To simplify AF application and calculation
processes, Table 5-1 offers total average
attenuation factors, AF, in terms of distance
above groundwater and the vadose zone
lithology. AFrcan be applied directly from the
table (e.g., AF=11 given groundwater at 80
feet and sandy soil condition); or can be
interpolated between table values for distances
above groundwater less than 150 feet (e.g.,
AF=9 given distance above ground water 70
feet and sandy soil condition). For a site of
combined lithological composition, AF; values
should be proportional to the fraction of each
lithological thickness in total distance of the
vadose zone between the contaminant and
groundwater. The caption of Table 5-1
provides an example.

To use Table 5-1 directly, minimum data
required include contaminant concentrations at
various depths, depth to groundwater, and
vadose zone lithology between the point of
VOC detection and water. Use the 150-foot
values for AF; for distances greater than 150
feet above groundwater. Use the table values
of AF; to determine total VOC concentrations
for soil cleanup.

As a final step, multiply the selected table
value AF; by the water quality standard .
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concentration. - The end product is the soil '

cleanup screening level (CSL):
CSL= 'AF-,-.X (water quality standard)

Use the water quality standard in the formula
~ in three situations:

(1) If the aquifer to be protected is a drinking
water aquifer, the water quality standard shall
be the MCLs if set, or applicable federal or
- state water quality standards if the MCLs are
not set (e.g., tap water criteria of USEPA
PRGs).-

“ (2) If the aquifer is designated as a drinking
* water aquifer but now contaminated, the water
quality standard shall consider criteria and
requirements for water treatment and water
usage after remediation, such as well-head

" treatment, pump and treat, re-injection, etc.,

which may require less stringent standards
than MCLs-

(3) If the aquifer is used for non-drinking

* water. other criteria, such as aquatic life

13 wit For
example, MCL for i E%LTLA is ? G oug/i.
{ppb) but its degradation c@ﬁ;}@tmé couid be
I-DC;E. which has a MCL of 5 #g/L {ppb).

oi: cleanup screening ieveis may also be set

{for each individual compound based on each
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' mcreasmgly for remedlatxon of VOC-lmpacted

respective. MCL. In this case, the most
stringent screening level is applied as the target
level for cleanup

As addressed in Appendix A, the AF method
has limitations, such as: (1) Non-aqueous
Phase Liquids (NAPLs) are not considered; (2)

VOC gaseous phase is assumed as lost mass. -

If VOC gaseous phase transport in the vadose
zone is considered to be a major threat to
groundwater, more vapor phase studies are
needed; (3) the method is not a form of vadose
zone transport model; and (4) the method is
not a substitute for human health nsk
assessment.

Vapor Extraction of Volatile Organic
Compounds

Since it is effective and is one of the least
costly processes for removing VOCs, “vapor
extraction system” (VES) - system of using
piping underground to create a vacuum to
draw out gaseous material - is being used

te, with szmples

J)A! 5%},153‘2

!i%“_u"“" ai the
_coliected from fine-grained
for VCC zanalysis.
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B)

C)

D)

e

F)

Conduct a feasibility study to
determine if VES is applicable to the
site.

Measure soil physical properties to
determine operating parameters of
VES.

Collect soil gas samples at various
locations and depths to provide a
baseline data of soil vapor
concentrations.

Conduct a pilot test to determine the
zone of influence and the best
locations. of extraction wells and
associated soil vapor monitoring
probes.

Remove VOCs by using the VES
specifically designed for the site. Once
installed and operating, VES must
continue until there is no further drop
in YOC concentration over time at the
extraction wells and in sirategically
placed vapor monitoring wells.

Initially, elevated detection limits may
be used to monitor the VOC
concentrations. However, as
extraction progresses the analytical
detection limit must be lowered to
below the soil cleanup screening level.
This is to assure that the concentration
attained is not a function of elevated
detection limits. For example, 1 ppm
may be the initial detection Lmit.
Unless the detection limit is lowered as
extraction proceeds, it would appear
that the VOC concentration has
reached its minimum level at 1 ppm.
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G)

Measure _ the “rebound
concentrations.” This begins at the
point whe2n no decrease in vapor
concentiation is observed. The VOC
is then monitored after specified
periods of time, with no extraction, to
measure the concentrations as they

“rebound” over time. If the “rebound”

upon successive tests exceeds 50
percent of the targeted screening
concentration, restart the VES and
repeat the cycle. If the “rebound”
does not exceed S0 percent of the
targeted screening concentration over
a period of one year, shut down the
VES. Soil matrix sampling at “fine-
grained horizons” - analyzing the VOC
content in soil samples rather than in
vapor forms - generally will be
required to confirm the cleanup.

If the targeted cleanup levels cannot be
attained, the Regional Board staff will use one
or more of the following performance criteria
or additional requirements.to clear the site
from further vadose zone remediation by VES:

1y

2)

Reduce overall VOC concentrations at
all extraction and monitoring points as
compared to the baseline level.

Verify that concentration reached an
“asymptotic . level” - - in which .
concentration gradually decreases to a
constant level - by monitoring
concentration rebounds after.
extraction shut downs.
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3)  Check if there is reduction of
concentrations in-<oil matrix samples
at selected “ﬁne-gm.ncd horizons” in
the vadose zone.

4) Apply “transport modeling” to show

that any residual contaminants will not

pose further threat to groundwater
quality.

5) Implement groundwater monitoring if
‘contaminants  -exceeding  target
screening levels are to be left in the
vadose zone. .

" In case of coarse materials in the vadose zone,

_where most VES is applied, you can compare
soil gas concentration in pg/L with soil
cleanup screening levels calculated in this
guidance process to determine the
effectiveness of the remediation and when to
terminate it. See Appendix A for further
explanation.

2. Vadose Zones above Non-
Drinking Water Aquifers

Non-drinking water aquifers are not usable for
municipal or domestic supply, as defined in
State Water Resources Control Board
(SWRCB) Resolution 88-63 (i.e., TDS>3000

' mg/L, deliverability <200 gal/day, or existing
contamination that cannot be reasonably
treated).. Regional Board staff shall make site-
specific water use determinations based on the
Basin Plan objectives.

VOCs are usually toxic; some of them even
carcinogenic. They cannot be rapidly broken
down in the natural subsurface environment
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and are very mobile in the vadose zone, thus
posing a threat to groundwater quality.
Although not supplied for municipal or
domestic use, non-drinking waters shall not be
contaminated any more than their
“background” levels. They also shall not
adversely impact an underlying usable drinking
-water aquifer by discharging VOCs into the
drinking water.

When soil cleanup standards above non-
drinking water aquifers are to be determined,
criteria other than drinking water standards,
such as aquatic life habitat, ecological impact,
economic importance of the aquifer, water
beneficial use requirements, availability of
reuse in other water bodies, etc., will be
considered. - However, the cleanup standards
should normally not be as stringent as requnred

" for usable drinking water bodies.

CLEANUP LEVEL
Suwg/ixa

Illustration of Attanuition Iffect
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Table 5-1: AVERAGE ATTENUATION FACTOR FOR DIFFERENT DISTANCE
ABOVE GROUND, WATER AND LITHOLQGY'

Distance (fi) Between Ground Water (G.W.) and the Measured Point;
Lithology (USCS Standard) Between Ground Water and the Measured Point.
*= See Section 5 of Appendlx A

EXAMPLE

A manufacturing factory used PCE in its degreasing process. Soil data arc shown in table below. Ground water at the site is
about 80 Feet below ground surface. Lithology is about 50 percent gravel and 50 percent sand. Use Table 5-1 to determine
the attenuation factor (AF) for different depths as follows:

At surface level (i.e, 80 feaabove;g'oundwaler): AFg=5x50%+11 x 50%=8
At 20 feet level (i.e, 60 feet above ground water): AF, =3 x 50% +7 x 50% =5
At 40 feet level (i.e., 40 feet above ground water): AF,=1x 50% +3 x 50% =2

Calculate the soil cleanup screening levels at respective depths by multiplying AF by MCL for PCE (5 ppb), and compare the
results with the soil data at the site as shown below. Because soil concentrations are equal to or smaller than the cleanup
screening levels, no soil cleanup is required. .

th Soil Data Cleanup Level (ppb
1 40 40
20 20 25
40 10 10
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GLOSSARY OF ABBREVIATIONS AND ACRONYMS

The terms and definitions in this glossary have been compiled from existing documents.
The documents consulted in the assembly of the glossary are listed at the end of the
glossary.

Aboveground tank (AGT) -~ Any containment device and associated piping made of

. non-earthen material which is situated partially or substantially above ground.

Acid - Any chemical compound containing hydrogen capable of being replaced by positive
elements or radicals to form salts. in terms of the dissociation theory, it is a compound
which, on dissociation in solution, yields excess hydrogen ions. Acids lower the pH.
Examples of acids or acidic substances are hydrochloric acid, tannic acid, and sodium acid
pyrophosphate.

Acre-foot - Enough water to cover 1 acre to a depth of 1 foot; equal to 43,560 cubic feet
or 325,851 gallons.

Activated carbon - A granular material usually produced by the roasting of cellulose base

substances, such as wood or coconut shell, in the absence of air. It has an extremely
porous structure and is used in water conditioning as an adsorbent for organic matter and
certain dissolved gases.

Active soil gas investigation - The act of withdrawing or pumping soil gas samples from
the ground and analyzing such samples using an on-site mobile laboratory with laboratory-
grade certifiable instrumentation and procedures for real-time analysis of volatile organic

-compounds.

Adsorption - The adherence of ions or molecules in solution to the surface of solids.

Advection - The process by which solutes are transported by the bulk motion of flowing
fluid.

Aeration -The process of bringing air into intimate contact with water, usually by bubbling
air through the water to remove dissolved gases like carbon dioxide and hydrogen sulfide
or to oxidize dissolved materials like iron compounds

Air sparging - A remedial technique whereby air injected below the area of contamination
in the saturated zone travels vertically and horizontally to form an oxygen-rich zone in
which adsorbed and dissolved VOCs are volatilized. As vapors rise from the saturated
zone to the unsaturated soils above, VOCs are captured by a soil vapor extraction system,
which also removes adsorbed solvents from the unsaturated soils.

—————— —— . ss ——
CRWQCB-LA MAY 1396 GUIDEBOOK: GLOSSARY ' o Page G-1



- Air stripping - A mass transfer process in which a substance in solution in water is
transferred to solution in a gas, usually air.

-Alluvium - A general term for clay, silt, sand, gravel, or similar unconsolidated material
deposited during comparatively recent geologic time by a stream or other body of running

. water as a sorted or semisorted sediment in the bed of the stream or on its floodplain or
delta, or as a cone of fan at the base of a mountain slope.

" Anisotropic - Having some physical property that varies with direction.

Annulus - The space between the drill string or casing and the wall of the borehole or
outer casing.

Appeal process - Under Section 13320 of the Porter-Cologne Act, a party may petition -
any action (enforcement action, permits, basin plan amendments, prohibitions) or inaction
(refusal, after request, to take a requested action on any issue) of the Regional Board
~within 30 days of action or within 60 days of inaction. Title 23, CCR, Section 2050 provides
the required contents of the petition.

& App!led Action Leveis (AALs) - These values are based on maximum acceptable

- exposure of biological receptors to substances associated with hazardous waste sites and

- facilities. AALs are derived by considering health effects without dealing with technical ~
feasibility, economic concerns, or other factors. California DOHS AALs are not enforceable §
drinking water standards in the same sense as MCLs are, but are levels at which DOHS =

4 strongly urges water purveyors to take corrective action to reduce the level of
.~contamination the water they supply -AALs cease to exist when State MCLs are

promulgated

Aqu:clude -A body'of relatively impermeable rock that is capable of absorbing water
slowly but functions as an upper or lower boundary of an aquifer and does not transmit
groundwater rapidly enough to supply a well or spring.

Aquifer - An underground water-bearing (saturated) geological formation that is capable
of yielding a significant amount of water to wells or springs.

Aqunfer test - A test involving the withdrawal of measured quantities of water from, or the
addition of water to a well and the measurement of resulting changes in head in the aquifer
both during and after the period of discharge or addition. Performed for the purpose of
determining the aquifer characteristics of tramsmissivity and/or storativity.

Aquitard - An underground geological formation of low bermeabiiity- A water-bearing
“~formation of low yield. .
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ARAR - Applicable or Relevant and Appropriate Requirements

Artesian well - A well deriving its water from a confined aquifer in which the water lavel
stands above the top of the aquifer.

Artificial recharge - Recharge at a rate greater than natural resulting from deliberate
actions of man.

ASTM - American Society for Testing and Materials
atm - Atmosphere

‘Backwash (Well Development) - The surging effect or reversal of water flow in a well.
Backwashing removes fine-grained material from the formation surrounding the borehole
and, thus, can enhance well yield.

Barrier horizon - A relatively impermeable layer of significant thickness and areal extent.

‘& Beneficial uses - Beneficial uses of the waters of the state that may be protected against

-.quality degradation include, but are not necessarily limited to, domestic, municipal,

agriculture and industrial supply; power generation; recreation; aesthetic enjoyment;

.. navigation, and preservation and enhancement of fish, wildlife, and other aquatic
;. ~ resources or preserves.

‘Bentonite grout - An aluminum silicate clay which, when a small amount of magnesium
oxide is added, swells and forms a viscous suspension when mixed with water. Dried, it
“forms a hard cement-like material.
Best Available Technology (BAT) - The best technology, treatment techniques, or other
means which after examination for efficacy under field conditions and not solely under
laboratory conditions, are available (taking cost into consideration). For the purposes of
setting MCLs for synthetic organic chemicals, any BAT must be- at least as effective as
granular activated carbon.

Biodegradation - The breakdown of chemical constituents throdgh the biological
- processes of naturally occurring organisms.

Bioremediation - Process which involves the use of microorganisms to convert
contaminants to less harmful substances in order to remediate contaminated soil or
groundwater,

-+ Biotransformation - Refers to chemical alteration of organic compounds brought about
by microorganisms.

. - — = — : -
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BNA - Base néutral_ adds , . | : ' .
Borehole (boring) - A hole created by a drilling device. |

- Borehole log (geologic log) - The record of geologic units pehetrated, drilling progress,
depth, water level, sample recovery, volumes and types of materials used, and other
significant facts regarding the drilling of a borehole.

- Bridging - The development of gaps caused by obstructions in either grout or filter pack
- - materials during emplacement. Also refers to blockage of particles in natural formation
materials or artificial filter pack materials that may occur during well development.

'BTEX - An acronyrh for Benzene, Toluene, Ethylbenzene, and Xylenes, which are volatile
aromatic compounds present in tar, petroleum products, and various organic chemucal
formulatsons :

- CAA - Clean Air Act
% 'CAL-EPA ~ The California Environmental Protection Agéncy

- Calibration - The evaluation of the accuracy of an instrument. Calibration is accomplished
by measuring acceptable standards and determining any dlfference between the standard
known value and the reading of the instrument. - 3

Callbratl_on'standard (CAL) -- A solution prepared from the primary dilution standard

solution and stock standard solutions of the internal standards and surrogate analytes. The
2 CAL solutions are used to calibrate the mstrument response with respect to analyte
£ concentration. :

Capillary fﬁhge The area that is betwéen the saturated zbne and the unsaturated
(vadose) zone, where water is held by surface tension. The zone may be only one-half
inch thick in gravels, but up to 40 feet thick in clays. :

- Casing - Stainless steel or plastic (PVC) tubing placed in a boring.

~. CERCLA - The Comprehensive Environmental Response, Compensation, and Liability Act

; EER IS - CERCLA [nformation gystem _ ~ .

| Cesspool - A covered hole or pit for receiving drained sewage.
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CFR - Code of Federal Regulations

Chain-of-custody (COC) - Document designed to track samples from the point of
collection to delivery at the laboratory. All persons that have physical custody of the
samples must sign and date acceptance and/or relinquishment. Samples are invalidated
by an improper or broken chain-of-custody.

Clarifier - Underground concrete structure generaliy with 2 or 3 chambers designed to

separate solids from a waste water before it enters the sewer system.

Clean Water Act - Enacted in 1972, is the principal federal water quality protection statute
which requires states to adopt water quality standards for approval by the EPA for all
surface waters in the U.S.; establishes a federal permit (NPDES) scheme for surface water
regulation. a permit is needed when a pollutant is discharged to a surface water of the U.S.
form a "point source”. The permits incorporate technology-based effluent fimitations and

any more stringent limits necessary to achieve surface water quality standards.

~Cleanup - Actions taken to deal with a .release or threat of release of a hazardous
Z.substance that could affect humans -and/or the environment. The term cleanup is
~~sometimes used interchangeably with the terms remedial action, removal action, response

action; or corrective action.

- Cleanup criteria - A standard on which a decision on the effectiveness of a cleanup action

can be based.

Closure - Refers to the conclusion of environmental site investigation and remediation.

- CLP - Contract Laboratory Program .

COD - Chemical Oxygen Demand

Coefficient of permeability - An obsolete term that has been replaced by the term_
hydraulic conductivity.

Coefficient of storage - The volume of water an aquifer releases from or takes into

‘storage per unit surface area of the aquifer per unit change in head.

Coefficient of transmissivity - See Tranémissivity.

Cone of depression - A depression in the groundwater table or potentiometric surface

- that has the shape of an inverted cone and develops around a well from which water is

being withdrawn. It defines the area of influence of a well.
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- Confined aqulfer - Geological formation capable of storing and {rans;_nitting water in
usable quantities overlain by a less permeable or impermeable formation, confining layer,
placing the aquifer under pressure.

Confining bed - A body of “mpermeable" or low permeabshty material strat;graphlcaily
~ above or below one or more aquifers.

‘Consultant - Any California licensed engineer or geologist who is involved in the
assessment or cleanup of a facility. The consuitant is hired by the Responsible Party.

Contamination - The impairment of the quality of the waters of the state by waste to a
degree which creates a hazard to the public heaith through poisoning or through the
spread of disease. "Contamination” shall include any equivalent effect resulting from the
disposal of waste, whether or not waters of the state are affacted.

Darcy's law - A derived equation for the flow of fluids on the assumption that the flow is
laminar and that inertia can be neglected.

*ébecontamination - A variety of process used to-clean eqdipment that has contacted
# formation material or groundwater that is known to be or suspected of being contaminated.

Density - Matter measured as mass per unit volume expressed in pounds per gallon
(Ib/gal), pounds per cubic ft (1b/ft3), and kilogram per cubic m (kg/m3).

-Depth to ground water - Distance 'from the ground surface to the water table.

* Detection Limit - The iowest concentratmn of a chemical that can be rehably repor!ed to
: be different from zero concentration. :

Dlscharge - A release of a substance(s) such as liquid waste, wastewater, solvents,
gasoline, chemicals, etc., into the soil and/or ground water. -

Discharge Area - An area in which subsurface water, including both ground water and
. water in the unsaturated zone, is discharged to the land surface, or to surface water.

Dispersion - The spreading and mixing or chemical constituents in groundwater caused
by diffusion and mixing due to mlcroscop:c vanahons in velocities within and between
pores.

Dissolved product - The water soluble components of hydrocarbon or other chemicals.

*DNAPL - An acronym for denser-than-water nonaqueous phase liquid

i

" CRWQCB-LA MAY 1996 GUIDEBOOK: GLOSSARY ; Page G$

——



DO - Dissolved oxygen

Downgradient - Inthe direction of decreasing hydrostatic head.

" Downgradient well - A well that has been installed hydraulically downgradient of a site

and is capable of detecting the migration of contaminants from a site. RCRA regulations
require the installation of three or more downgradient wells, depending on the site-specific
hydrogeological conditions and potential zones of contaminant migration.

DQO - data quality objectives; statements-that specify the data needed to support
decisions regarding response activities.

Drawdov-vn - The distance between the static water level and the surface df the cone of
depression.

DRI - Direct ReadIng Instruments

: Drum storage area - A storage area for either virgin or waste chemicals generally
- contained in 55-gallon barrels. It is the most common method of chemical storage at

B

industrial sites. A well designed storage area should be fenced and constructed with a
containment system, such as a berm, and a surface sealant to contain any discharge and

- prevent it from impacting the soils.

* Duplicate Sample - An additional sample taken near the field sample, co-located to

determine total within-batch measurement error variance.

- Eh - Oxygen-reduction potential

- EP - Extraction procedure

Equipotential line - A contour line on the water table or potentiometric surface; a line
along which the pressure head of groundwater in an aquifer is the same. Fluid flow is
normal to these lines in the direction of decreasing fluid potential.

ER - Electrical resistivity

Extent of contamination - The depth and distance to which contaminants have
respectively migrated vertically and laterally in the soil

eV - electron volt |

“~Evapotranspiration - Loss of water from a fand area through transpiration of plants and

evaporation from the soil.
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.. Fault - A fracture or,a zone of fractures along which there has been displacement of the
s:des relative to one another paralle! to the fracture.

- Field duplicates (FD1 and FD2) — Two sepa_rate samples collected at the same time and
- place under identical circumstances and treated exactly the same throughout field and
laboratory procedures. Analyses of FD1 and FD2 give a measure of the precision
associated with sample collection, preservation and storage, as well as with laboratory
“procedures. '

Field reagent blank (FRB) - Reagent water placed in a sample container in the
laboratory and treated as a sample in all respects, including exposure to sampling site
conditions, storage, preservation and all analytical procedures. The purpose of the FRB
is to determine if method analytes or other interferences are present in the field
environment.

Filter pack - Sand or gravel that is smoath, uniform, clean, well-rounded and siliceous. It
is placed in the annulus of the well between the borehole wall and the well screen to
~minimize formation material from entering the screen.

Floaters nghter-than-water fluids, general!y petroleum hydrocarbons or other organic
* liquids, capable of forming an immiscible layer that can float on the water table.

Flow line - Lines indicating the direction followed by groundwater toward points of
~discharge. Flow lines are perpendicular to equipotential lines.

-;--‘-.Fracture - A break in a geological formatibn.'

,,Free product - Liquid hydrocarbons or other chemical that accumulate on top of
s groundwater (capillary fringe). -

FS - Feasibility Study

Gaining stream - A stream or reach of stream whose flow is being increased by inflow of
ground water (an effluent stream). '

Gas chromatography (GC) - An instrumental method for separating and identifying
organic compounds, and measuring their concentrations. The various compounds pass

- through the chromatographic column at different rates; this time of travel through the
column (called retention time) forms the basis for compound identification.
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~ Gas chromatography/mass spectroscopy (GC/MS) - A tandem instrumental method
. for separating, identifying, and quantifying organic compounds. The GC separates the
compounds. Compound identification is based on the compound retention time in the GC
and on the mass spectral pattemn. Compound quantification is normally done by measuring

peak heights in the mass spectra.

General notice - A written statement from USEPA to a party notifying the party of its
potential liability for the investigation and remediation of contamination at the party's
facility. : -

- gpm - Gallons per minute
GPR - Ground Penetrating Radar
Grab sample - Soil sample obtained without a coring device.

Graded - An engineering term pertaining to a soil or an unconsolidated sediment

" consisting of particles of several or many sizes or having a uniform or equable distribution
 of particles from coarse to fine.

, :Ground water - Water beneath the land surface contained in interconnected pores in the

- saturated zone that is under hydrostatic pressure. The water that enters wells and issues

-'5"!"."" “ from springs.

Ground water divide - A high in the water table or other potentiometric surface from which -
ground water moves away in both directions normal to the ridge line.

+Ground water elevation - The elevation of the water table at a particular place, as
represented by the level of water in wells or other natural or artificial openings or
depressions communicating with the zone of saturation.

Ground water flow direction - The direction of groundwater movement and any
contaminants it contains; governed primarily by the hydraulic gradient. ;

Groxjnd water monitoring - The periodic sampling and analysis of groundwater to
determine the changes in concentration of chemical constituents in groundwater.

Groundwater monitoring well - A well that is constructed by one of a variety of
techniques for the purpose of extracting ground water for physical, chemical, or biological
testing, or for measuring water levels.

Ground water quaiity - Refers to chemical, physical, biological, bacteriological,
radiological, and other properties and characteristics of water which affect its use.

% ~——
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Ground water samplingl The collection and subsequent chemical anz;lysis of ground
water samples. ' :

Grout - Fluid mixture of cement and water (neat cement) of a consistency that can be
forced through a pipe and placed as required. Various additives, such as sand, bentonite,
and hydrated lime, may be included in the mixture to meet certain requnrements Bentonite
‘and water are sometimes used for grout.

Grouting - The operation by which grout is placed between the casing and the sides of
“the well bore to a predetermined height above the bottom of the well. This secures the
- casing in place and excludes water and other fluids in the well bore

HASP - Health and Safety Plan (see also Site Safety Plan)

Head - Combination of elevation above datum, and pressure energy imparted to a column
of water. (Velocity energy is ignored due to low velocities of ground water.) Measured in
_tength units i.e. feet or meters.

.? -

~Head loss - That part of head energy which is lost because of friction as water flows.
Head space - The air space at the top of a water or soil sample.
. Heterogeneous fNonunifom} in structure or composition throughéut

+ HNU - Indicates a photolomzat:on device for measuring aromatic compounds (e.g.,
i benzene toluene, xylene - petroleum hydrocarbons).

HSL - Hazardous Substance Llst (previous term for Target Administratioﬁ Compound List)

HSO - Health and Safety Officer

NPDES - Natlonal Pollution Discharge Elimination System

HSWA - Hazardous and Solid Waste Amendments

Hydrauhc conductivity - The rate of flow of water in gallons per day through a cross
* section of one square foot under a unit hydraulic gradient, at the prevailing temperature

(gpd/ft2). In the Si System, the units are m3/day/m2 or m/day.

Hydraulic containment - Refers to modification of hydraulic gradients, usually by pumping

~groundwater, injecting fluids, and/or cur-off-walls, to control (contaln} the movement of
contaminants in the saturated zone.
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Hydraulic gradient - The inclination of the groundwater surface measured as the degree
. of deviation from horizontal in unconfined aqguifers, which-may be highly variable. Change
in head per unit distance in a given direction, typically in the principal flow direction.

Hydrocarbon - Any compound which contains only atoms of carbon and hydrogen, e.g.,
benzene or toluene.

Hydrogeologic - Those factors that deal with subsurface waters and related geologic
aspects of surface waters. :

Hydrogeology - The study of the physical earth properties that control the distribution and
occurrence of subsurface fluids and gases and the medium in which they occur.

Hydrograph - Graph that shows the groundwater surface as a function of time. -

Hydropunch - A soil and water sampling tool that is forced to a depth of about five to 10
feet below the water table in order to retrieve a water sample through a one-way valve.

A IDL - Instrument Detection Limit
IDLH - Immediately dangerous to life and health

. " Impermeable - Having a texture that does not permit water to move through it perceptibly
under the head difference that commonly occurs in nature. '

Industrial Hygienist - A qualified person who is responsible for: recognitibn of hazards,

+ identification of controls, calibration of equipment, interpretation of standards, collection
“# of samples, and preparation of Health and Safety Plans.

Interface - In hydrology, the contact zone between two different fluids.

Internal standard - A pure analyte(s) added to a solution in known amount(s) and used

to measure the relative responses of other method analytes that are components of the

same solution. The internal standard must be an analyte that is not a sample component

Intrinsic Permeability - Pertaining to the relative ease with which a porous medium can

transmit a liquid under a hydrostatic or potential gradient. It is a property of the porous

medium and is independent of the nature of the liquid or the potential field.

IP - lonization potential

Isoconcentration lines - Lines of equal contaminant concentrations.
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-Isotropic - Sasd of a medium whose propertzes are lhe same in all dlrectlons ' g

Laboratory duplicates (LD1 and LD2) - Two sample aliquots taken in the analytical
laboratory and analyzed separately with identical procedures. Analyses of LD1 and LD2
give a measure of the precision associated with laboratory procedures, but not with sample
collection, preservation, or storage procedures.

Laboratory performance check solution (LPC) -- A solution of one or more compounds
-used to evaluate the performance of the instrument system with respect to a defined set
of method criteria.

Laboratory reagent blank (LRB) -- An aliquot of reagent water that is treated exactly as
a sample including exposure to all glassware, equipment, solvents, reagents, internal
standards, and surrogates that are used with other samples. The LRB is used to determine
if method analytes or other interferences are present in the laboratory environment, the
reagents, or the apparatus.

- LACDOHS - Los Angeles County Department of Health Services.

" LACDPW - Los Angeles County Departmeht of Public Works.

' LACFD - Los Angeles County Fire Depariment
= Laminar flow - Wéter flow in which the stréam lines remain distinct and in which the flow '“E
~direction at every point remains unchanged with time. It is characteristic of the movement '
»,.-of groundwater.
¥ Landf‘ Il - A waste management unit at which waste is discharged in or on land for
,._,Jdlsposal It does not include surface impoundment, waste pt!e land treatment, or soil

amendments.
LDP - Leak Detection Program.

Leachate - The solution produced by the movement or percolation of iiquid through soil
or solid waste, and the subsequent dissolution of certain constituents in the water.

Leaching - Percolation of liquid or gases through soil or other materials.
LEL - Lower explosive limit
'LEL - Lower explosive limit.

Lithology - The composition and texture of sediment or rock.
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Local Implementing Agency (LIA) - County or city who regulates. operations of
. underground storage tanks (USTs) and is the first contact when contamination is
discovered.

Local Oversight Program (LOP) - Unit established in the Ventura County Environmental
Health Division, in charge of overseeing cleanup of leaking USTs in Ventura County.
Under contract with the State Water Resources Control Board.

Losing stream - A stream or reach of a stream that is losing water to the subsurface (also
called influent stream).

LUFT - Leaking underground fuel tanks.

LUFT Manual - A State of California field manual to provide practical guidance to -
regulatory agencies with regard to the cleanup of contamination from underground fuel
tanks.

1 LUST - Leaking underground storage tank

=

" Manifest (soil, rinseate) - Documents hazardous material hauled away to a landfill or
other disposal facility with generating, hauling and receiving facility operator's signature.

' Maximum Contaminant Level Goal (MCLG) - The maximum level of a contaminant in
drinking water at which no known or anticipated adverse effect on the health of persons

would occur, and which allows an adequate margin of safety. Maximum contaminant level
goals are nonenforceable health goals.

* Maximum Contaminant Level (MCL) - The maximum contaminant leveis for contaminants
-in drinking water, established by the U.S. Environmental Protection Agency and the
California Department of Health Services.
mg/Kg - Milligrams per kilogram
mg/L - Milligrams per liter

Molecular diffusion - Dispersion of a chemical caused by the kinetic activity of the ionic
~ or molecular constituents.

Naturally developed well - A well in which the screen is placed in direct contact with the
aquifer materials; no filter pack is used.

ND - Non-detect.
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Nested well - A set of multiple level wells constructed in the same borehole.
NPDES - National Pollutant Discharge Elimination System.

NPL - National Priorities List

NTU - Nephelometric Turbidity Unit.

Observatmn well - A well drilled in a selected location for the purpose of obserwng
parameters such as water levels and pressure changes.

Operable Unit - A subset of a larger Superfund site, typically the subject of an
investigation and cleanup. An operable unit may be defined by geographic area, type of
contamination, or location of the contamination (soil, groundwater, etc.)

Optimum Yield - The best use of ground water that can be made under the
circumstances; a use dependent not only upon hydrologic factors but also upon legal,
.social, and economic factors.

"-;riO'rganic compound - Chemicals containing carbon, with the exception of carbon dioxide
and carbonates (such as calcium carbonate). : ,

OVA - Organic Vapor Analyzer; gives a preliminary indication of the presence of certain
=volatile contaminants.

Overdraft - The average annual decreése in the amount of fresh ground water in storage
1-that occurs during a long-time mean water supply period, under a particular set of physical
#CODdlt!O!‘IS affecting the supply, use, and disposal of water in the ground water basin.

- Paint booth An enclosed or seml-enclosed area used for paint spraying operailon

Partial penetration - When the intake portion of the well is less than the full thickness of
the aquifer. :

Partitioning - Refers to a chemical equilibrium condition where a chemical's concentration

-is apportioned between two different phases according to the partition coefficient, which
is the ratio of a chemical's concentration in one phase fo its concentration in the other
phase. _

Perched water - Unconfined groundwater separated frorn a underlymg main body of
- groundwater by an unsaturated zone.

e = )
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Percolate - The movement of liquid through openings (interconnected voids) within sail,
sediment, or the fractures in a rock.

-Perforated casing - Well casings with holes or slots per;nitting the passage of fluids or

vapors

Permeability - The property or capacity of a porous rock sediment, or soil for transmitting
a fluid; it is a measure of the relative ease of fluid flow under unequal pressure.

pH - A designation for the degree of acidity or alkalinity of any material.

PID - Photo lonization detector

Piezometer - A nonpumping well, generally of small diameter, which is used to measure
the elevation of the water table or potentiometric surface. A piezometer generally has a
short well screen, five feet or less, through which water can enter.

Plume - A mass of contamination extending outward from a source.

Pollution - An alteration of the quality of the waters of the state by waste to a degree
which unreasonably affects such waters for beneficial uses, or facilities which serve such

- beneficial uses. "Pollution" may include “contamination”.

Porosity - The percentage of the bulk volume of a rock or soil that is occupied by
interstices, whether isolated or connected.

Porter-Cologne Water Quality Control Act (Water Code) - Enacted in 1969, the Act

.4 passed by the California Legislature provides a broad authority to the State and Regional -

. Boards to regulate discharges to waters of the state. The Act establishes a permit program
“for discharges to land, surface waters, or ground water; provides enforcement authority

and procedures; and provides authority to prepare Basin Plans and Statewide Plans.

Post remedial monitoring - Activities performed after completing cleanup operation to
evaluate the effectiveness of the cleanup.

Potential sources - Sources of pollution including chemical spills, sumps, clarifiers, etc.

Potentially responsible parties (PRPs) - Individuals or companies who may be liable for
the investigation and cleanup costs.

Potentiometric surface - An imaginary surface representing the total head of groundwater
in a confined aquifer that is defined by the level to which water will rise in a well.

e 2
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--POTWSs - Publically:owned treatment works 5
ppb - Part per billion, ugIKgf, ug/L

'FPE - Personal protective equipment

ppm - Part per million, mg]Kg, mg/L

Pump tesi -Atestto determine'aquifer characteristics. {See Aquifer Test).
PVC - Polyvinyl chloride _ |

QA/QC - duality assurance/quality control

QAPP - Quality Assurance Project Plan; A plan that describes protocols necessary to
achieve the data quality objectives defined for an RI. (See SAP.)

= Quality control sample {(QCS) — A sample matrix containing method énatytes ora

% solution of method analytes in a water miscible solvent which is used to fortify reagent
~“water or environmental samples. The QCS is obtained from a source external to the
laboratory, and is used to check laboratory performance with externally prepared test
matenals

#Radius of influence - The horizi_)ntal distance from the center of a well to the outer fimit
of the cone of depression or to the limit of effective vacuum pressure.

- RCRA - Resource Conservation and Recovery Act of 1978 which regulates monitoring,
investigation, and corrective action actmtles at all hazardous treatment, storage and
‘disposal facilities.

RD - Remedial design

Recharge - The addition of water to the zone of saturation; also, the amount of ‘water
- added. : _

“Recharge area - The area where replenishment of an aquifer occurs by a natural process,

such as rainfall, lakes, or streams, or by an artificial system such as a spreading ground
Ieaky pipe, or injection well..

*.Regional Boards {RWQCB) The nine Régsonal Boards together with the California State
-Water Resources Control Board operate collectively to protect water quality within the
State.
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Remedial action - Activities taken to correct a problem such as fuel contamination of soil
or groundwater. -

Residual drawdown - The difference between the criginal static water level and the depth
or water at a given instant during the recovery period.

Risk analysis - Relating' residual contaminants with their long-term effect on groundwater
quality and potential hazard to human life. ;

RI - Remedial Investigation
ROD - Record of Decision
RPM - EPA Remedial Project Manager

Runoff - That part of precipitation flowing to surface streams.

- Safe yield - The amount of naturally occurring groundwater that can be withdrawn from

" an aquifer on a sustained basis, economically and legally, without impairing the native

5
*

“ groundwater quality or creating an undesirable effect such as environmental damage.

Similar to sustained yield.

SAP - Sample and analysis plan; Consists of a quality assurance project plan (QAPP) and
a field sampling plan (FSP).

¢ SARA - Superfund Amendments and Reauthorlzation Act of 1986

* Saturated zone - A subsurface zone in which all the pore space or interstitial spaces in

the zone are filled with water under pressure equal to or greater than atmospheric
pressure.

SCAQMD - South Coast Air Quality Management District.

SCBA - Self-contained breathing apparatus

SDWA - Safe Drinking Water Act

SIC - Standard industrial classification

Sieve analysis - Determination of the particle-size distribution Vof a soil, sediment, or rock

by measuring the percentage of the particles that will pass through standard sieves of
various sizes.
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.. Site assessment ; Activities taken to determine the nature and extent of contamination
and the phys:cal propertles of the soil and water in which it occurs.

-Site inspection (SI) - The act of exarmmng carefuﬂy a site to locate sources of

contaminants.

- Slug-test - An aquifer test made by either pouring a small instantanéous charge of water

inta a well or by withdrawing a slug of water from the well. A synonym for this test, when
a slug of water is removed from the well, is a bail-down test.

Slurry - A thin mixture of liquid, especialiy water, and any of several finely divided

substances, such as cement or clay particles.

Soil assessment - Activities taken that involve soil and soil gas sampling and analyses
and the subsequent evaluation of the results to determine the presence or absence of
contaminants as well as the nature and extent of contamination and the physical properties
of the sail in which it occurs.

l Soil gas - Vapors (gas} that occupy the small spaces between soil particles above the
- saturated zone. »

i

R 1

S,

Solvent - Any substance that can dissolve another substance.

SOPs - standard operating procedures

>8P - Spontaneous potential

rSpeClal notice Ietters Special notice ielters are sent to potentlany responsible parties
"to offer them an opportunity to enter into negotiations with USEPA for conducting specific

remedial activities such as RI/FS or the implementation of a remedial action. The Notice
may also contain a demand for payment of past costs. ,

Specific capacity - The rate of discharge of a water well per unit of drawdown, commonly
expressed in gpm/ft or m*/day/m. It varies with duration of discharge.

Specific gravity - The weight of a particular volume of any substance compared to the

weight of an equal volume of water at a reference temperature.

Specific retention - The ratio of the volume of Water that a given body of rock or soil will
hold against the pull of gravity to the volume of the body itself. It is usually expressed as

‘@ percentage.
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Specific yield - The:ratio of the volume of water that a given mass of saturated rock or soil
will yield by gravity to the volume of that mass. This ratio is stated as a percentage.

SSC - Slte Safety Coordinator
State Board (SWRCB) - California State Water Resources Control Board.

Static water level - The level of water in a well that is not being affected by withdrawal of
groundwater. ‘

Stock standard solution — A concentrated solution containing a single certified standard
that is a method analyte, or a concentrated solution of a single analyte prepared in the

" laboratory with an assayed reference compound. Stock standard solutions are used to
- prepare primary dilution standards.

Storage coefficient - See Coefficient of storage.

- Storativity - See Coefficient of _storagé.
- Stratigraphy - The arrangement of sediment in layers or strata.

- Subsuiface contamination - Any type of contamination located below the ground surface.

Superfund - Commonly-used name for the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA), a federal law enacted in 1980 and amended
in 1986. CERCLA enables USEPA to respond to hazardous sites that threaten the public

* health and the environment where owners or operators are either unwilling or unable to
a_ddress the contamination themselves.

Surrogate analyte — A pure analyte(s), which is extremely unlikely to be found in any
sample, and which is added to a sample aliquot in known amount(s) before extraction and
is measured with the same procedures used to measure other sample components. The
purpose of a surrcgate analyte is to monitor method performance with each sample.

‘Sustained yield - Continuous long-term ground water production without progressive

storage depletion or other undesirable result. See also safe yield.
TDS - Total dissolved solids
TEGD - The RCRA groundwater monitoring Technical Enforcement Guidance Document,

(Sept. 1986) handbook addressing EPA's regulatory approach to hydrogeologic
investigations at a RCRA hazardous waste facility.
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_ Threshold limit - A chemxcal concentration above which adverse health or environmental
effects may occur. :

_TLV - Threshold !ifnit value
TOC - Total oganlc carbon
TOH - Total Organic Halides

-“Tortuosity - Sinuosity of the actual flow path in porous medium; it is the ratio of the Iength
- of the flow path divided by the length of the sample.

Total dissolved solids (TDS) - A term that expresses the quantity of dissolved material
in a sample of water, either the residue on evaporation, dried at 356°F (1 80°C),or, for
many waters that contann more than about 1,000 mg/l, the sum of the chemical
constituents. .

7 "TPH - Total petroleum hydrocarbon.

Transition seal - A layer of sodium bentonite placed above the filter pack and below the
annular seal in a monitoring well in order to prevent contam:nat:on from entering the filter
pack. -

Transmissivity - The rate at which water is transmitted through a unit width of an aquifer

 under a unit hydraulic gradient. Transmissivity values are given in gallons per minute

" through a vertical section of an aquifer one foot wide and extending the full saturated
= height of an aquifer under a hydraulic gradient of 1 in the English Engineering system; in
i the International System, transmissivity is given in cubic meters per day through a vertical
.section of an aquifer one meter wide and extending the full saturated height of an aquifer
under a hydraulic gradient of 1.

Transpiration - The process by which water absorbed by plants, usually through the roots,
is evaporated into the atmosphere from the plant surface.

Treatment - When used in connection with hazardous waste, any method, technique, or

_process, including neutralization, designed to change the physical, chemical, or biological
character or compaosition of any hazardous waste so as to neutralize such waste or to
recover energy or material resources from the waste, or to render such waste
nonhazardous, or less hazardous; safer to transport, store, or dispose of; or amenable for
recovery, amenable for storage, or reduced in volume.

"TSCA - Toxic Substances Controf Act
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TSDF - Treatment, Storage, and Disposal Facility

Turbulent flow - Water flow in which the flow lines are confused and heterogeneously
mixed. It is typical of flow in surface-water bodies.

UEL - Upper explosive limit
Hg/L - Micrograms per liter

Unconfined aquifer - An aquifer where the water table is exposed to the atmosphere
through openings in the overlying materials.

Undergrdund Storage Tank (UST) - Any containment device and associated piping made
of non-earthen material which is situated partially or substantially below ground.

Unique site feature - Natural or man-made physical characteristic of the site which could
influence the movement and direction of contaminants through the subsurface.

Upgradient - In the direction of increasing static head.

Upgradient well - One or more wells placed hydraulically upgradient of a site, that are
capable of yielding ground water samples representative of regional conditions, and that
are not affected by activities at the site.

USCS - Unified Soil Classification System

USEPA - The Federal Environmental Protection Agency.

USGS - U.S. Geological Survey

UV - Ultraviolet

Vadose zone (unsaturated zone) - A zone that is not saturated by groundwater, but may
have high moisture content and local areas of saturation (perched zones). This zone
extends between the ground surface and the water table and includes the capillary fringe

overlying the water table.

Vapor degreasers - An open-top aboveground tank where metal parts can be dipped into
liquid or vaporized chlorinated solvents for removing oil and grease.

Vapor extraction - A remedial action involving the forced extraction of gas (with volatile
contaminants) from the vadose zone,
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" Viscosity - The property of a substance to offer internal resistance to flow. Specifically,
the ratio of the shear stress to the rate of shear strain.

VOA - Volatile organic analysis

Volatile oiganic compounds (VOCs) - Organic compounds (carbon-containing) that

evaporate readily at room temperature, which are commonly used in dry cleaning, paint

stripping, metal plating, electronics manufacturing and machine degreasing.

Waste - Includes sewage and any and all other waste substances, liquid, solid, gaseous,
or radioactive, associated with human habitation, or of human or animal origin, or from any
producing, manufacturing, or processing operation of whatever nature, including such
waste placed within containers of whatever nature prior to, and for purpeses of disposal.

Water table - The surface of an unconfined gi'oundwater at which the pressure is equal

to that of the atmosphere.
WDR - Waste Discharge Requirements

Well development - The act of kesloring the hydfaulic conductivity of the formation and
removing all foreign sediment after constructing the monitoring well to ensure turbid-free
groundwater samples. ' '

Well purging - The removal of water from a well to bring representative groundwater into
the casing during sample collection activities.

- Well seal - The seal placed from the top of the filter pack to the ground surface. The
+ preferred design is a seal of three to four feet thick sodium bentonite placed directly on top
of the filter pack with the remaining annular space sealed with a cement grout from the top
of the bentonite to the ground surface.

Well yield - The volume of water discharged from a well in gallons per minute or cubic
meters per day. :

WIP - Well Investigation Program; Regional Board program, under authority of the
California Water Code, Section 13304, which locates and abates the sources of pollutants
affecting public drinking water wells and oversees the remediation of the pollution.

WRR - Water Reclamation Requirements

_' e * £ ) X
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. Partial List of References and Background Documents
’ for :
Site Characterizations/Remedial Actlons '
in the
Los Angeles Region

GENERAL REFERENCES
State Water Laws
Porter-Cologne Water Quality Act, Section 13000 et seq.

California Safe Drinking Water and Toxic Enforcement Act of 1986 (ak.a.
Proposition 65)

California Safe Drinking Water Act of 1989

California Health and Safety Code (H&SC)

Division 20, Chapter 6.5 -- Hazardous Waste Control

Division 20, Chapter 6.7 -- Underground Storage of Hazardous

’ | Substances

Division 20, Chapter 6.75 --Petroleum Underground Storage Tank Cleanup

_Califomia Code of Regulations (CCR)

Title 22, Division 4, Chapters 15, 16, and 17 -- California Drinking Water Quality
Standards

Title 22, Division 4 5, Environmental Hea!th Standards for the Management of
Hazardous Waste

Title 23, Division 3, Chapter 15 — Discharges of Waste to Land
Title 23, Division 3, Chapter 16 — Underground Tank Regulations

Los Angeles County Department of Public Works (DWP)

County Code, Title 11, Division 4 -- Underground Storage of Hazardous Materials,
September 1984. as revised
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Los Angeles City Fire Department

Los Ahge!es Municipal Code, Article 7, Chapter 5, Section 57.31.30 et seq. —
Underground Tanks

F P.B. Requirement No. 41, Abandonment of Underground Storage Tanks, 29 July
1992

Minimum Requirements for Site Assessment, October 1988
Guidance for Site Mitigation 'Workpllans, September.1992

Ventura County, Resources Aqench Environmental Health Division

Underground Storage Tank Comphance Manual, January 1992
Leaking Underground Fuel Tank Manual, September 1993

- State Water Resources Control Board

Resolution No. 68-16 - Statement of Policy with Respect to Maintaining High
Quality of Waters in California

Resolution No. 88 63 -- Adoption of Policy Entitled "Source of Drinking Water

Resolution No. 92-49 — Policies and Procedures for Investigation and Cleanup and
Abatement of Discharges Under Water Code Section 13304

- Leaking Underground Fuel Tank (LUFT) Field Manual, December 1987 (revised
- October 1989) -- currently under revision : ,

California Regional Water Quality Control Board (Los Angeles Region)

Basin Plans for the Los Angeles Region, adopted in 1975 (amended in 1978, 1990,
1991, and 1994)

Draft Update, Water Quality Control Plan, Los Angeies Region (4), Santa Ciara
River and Los Angeles River Basins _

Order No. 90-148 — Land Treatment of Petroieum Hydrocarbon Contammated Soail
in Los Angeles and Santa Clara River Basins
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Order No. 91-92 — General NPDES Permit and Waste Discharge Requirements for A
Discharges of Groundwater to Surface Waters in Los Angeles and Santa Clara
River Basins

Order No. 91-93 -- General Waste Discharge Requirements for Discharge of
Non-Hazardous Contaminated Soils and Other Wastes in Los Angeles and Santa
Clara River Basins

Order No. 91-111 -- General NPDES Permit and Waste Discharge Requirements
for Discharges of Hydrostatic Test Water to Surface Waters in Los Angeles and
Santa Clara River Basins

Order No. 92-091 - General NPDES Permit and Waste Discharge Requirements
for Discharge of Groundwater from Investigation and/or Cleanup of Petroleum Fuel
Pollution to Surface Waters in Los Angeles and Santa Clara River Basins
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ATTENUATION FACTOR METHOD FOR VOCS

Soil cleanup criteria for volatile organic compounds (VOCs) that are protective of
groundwater quality should depend on physical properties of the impacted site and
chemical properties of the VOC contaminants. The attenuation factor to be derived as
follows is a measure of VOC contaminants that can be retained in the soil above ground
water as a function of retention of chemical by the distance and lithology of soils
encountered during its transport to ground water. Attenuation factors were calculated
using physical and chemical data collected or available in the Los Angeles area.

1. Attenuation Factor (AF)

.. We have derived an attenuation factor (AF) based on an assumption of attenuation

(retention) of chemicals in the vadose zone as illustrated in Figure 1. Considering a
vadose zone unit as shown in Figure 2, volatile organic compounds (VOCs) can partition
into three phases: sorbed, gaseous, and dissolved (liquid). Jury et al. (1983) suggested
that the total soil concentration of a VOC in all three phases can be calculated as:

Cr=pyC, + (n-B)C, +8,C, - | (1)

Where: C; = Total soil concentration (g/ml)
o C. = Concentration in sorbed phase (g/g)
C, = Concentration in gaseous phase (g/ml)
C, = Concentration in liquid phase (g/ml)
Py = Soil bulk density (g/ml)
0, = Soil water content by volume (dimensionless (--))
n = Soil porosity (dimensionless (-))

Substituting the two partition coefficients between the sorbed and liquid phases K;=C,/C,
=fKi. and between the gaseous and liquid phases K,=C/C, into equation (1), we have:

Cr = G, + PyfurKen + (N-8,) K] | | )

Where: f.. = Soil organic carbon content (dimensionless (--))
K. = Organic carbon partition coefficient (mi/g) .
Ky, = Henry’s law constant (dimensionless (--))

R T —
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Figure 1: Illustration of Attenuation Effect
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Figure 2: VOC Concentration Partition Distribution in a Conceptual Vadose Zone Unit
{All parameters defined in equation (1)]
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We also assume that VOC in the liquid phase is the only one moving downward to impact

ground water quality and VOC in sorbed and gaseous phases is considered as lost mass -
in the subsurface for the moment. AF is then defined as the ratio of total soil concentration.

and the leachate concentration in the soil pores:

AF = C;/(C;6,) | ®3)
Hence, substituting (2) into (3), AF becomes:

AF =1+ (K + (0K, | ()

By definition, AF is always greater than or equal to 1, at which there is no attenuation. The
larger the AF is, the larger the attenuation effect is, i.e., the larger retention patent;al of
. VOC in soils.

. Database is established based upon 55 soil samples obtained in the Los Angeles area (38 |

samples from San Fernando Valley, 6 samples from San Gabriel Valley, and 11 samples
from Carson area). The physical parameters required for equation (4) are provided in
Table 1 as follows: '

. Table 1: Stati.stics of 55 Soil Physical Parameters

po(@ml)  8,() - f(=)  n()

Distribution Normal Normal Log-Normal Normal

- Minimum 12 0.031 0.0002 0.143
Maximum 227 04 0.015 0.54
Mean 1.746 0.167 0.00247 ~ 0.3564
Std Deviation 0.242 0.103 0.00324 0.083
Median 0.00138

The following values of soil physical property parameters are then selected to produce the
maximum attenuation factor, AF . .

= 2.27(g/ml), 8, = 0.031(--), f,, = 0.015(~-), n = 0.143(-).

e L e ]
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Table 2 tabulates the AF,, for 29 common VOCs, which are calculated using equation (4),
along with California MCLs and chemical property parameters K and K,;. These 29 VOCs
are grouped into four brackets b