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EXECUTIVE SUMMARY of CLEANUP GUIDEBOOK 

In December 1994, the Staff of the Los Angeles Regional Water Quality Control Board, assisted by 
its TeclmicaJ 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, attorneys, 
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 and decision:..making process throughout all of the Regional Board's 
· groundwater protection programs. 

• answers the questions "How clean is clean?' ior both petroleum and solvent impacted sites . 

• defines investigation endpoints and criteria for issuing a "no fu,1her action" determination by 
the Board. 

• is "user fiiendly" and "seiVice 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 ofboth the environment and the IocaJ economy. 

Scattered among the Board's well investigation, underground tanks, site cleanup, and other programs 
are over 3.500 site assessment and cleanup cases V{hich will benefit from this. guidebook. For · 
example, the guidebook will make it easier for a property owner, a prospective buyer, or lender to 
pred~ct 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 detennine the extent of the problem, clean 
up the contamination, arid 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 
deliberaqons, the Ta5k 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. 
Tile 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 staff plans to distribute the guidebook to a 
broad audience and to im:orporate 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) 266-76oon664 

CR\VQCB.LA MAY 1996 GUIDEBOOK 
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CHAPTER 1.0 
e Introduction . 

•• 

California State and Regional Water 
.Boards 

The Califorrua 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 1300 J) in waters such as Jakes, estuaries, · 
rivers, st~eams, ground waters. etc. By 
protecting water quality, these regulatory 
Boa~ds 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. 

\ 

In order to protect the many beneficial u~es . 
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) wiU be required to 
stop the ch~micaJ release or discharge. If 
cleanup is determined to be needed, then the 
RP is required to eliminate or remove the 
released pcJJutant(s). This guidebook 
discusses the assessment and cJean~p 
procedures that are needed to eliminate threats 
to ground waters in Los Angeles and Ventura 
counties. 

CRWQCB-LA t.IAY 1"' GUIDEBOOh: 

The regulatory Boards operate under the 
Porter-Cologne Water Quality Control Act, 
which assigns overall responsibility for water 
quaUty protection to the State Board, and 
directs the Regional 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-l 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 
govenwent. enviroMlental 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 

,.,.I-I . 
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Introdtiction 
costs when complying with water quality rules 
and regulations.· 

Frustrated property owners. expressed the 
following complaints: 

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

. ~ 

requirements are unclear, 

no .certainty or finality . to the 
assessment and cleanup process, · 

the small businessperson must often 
resort to costly technical and legal 
crssistance to settle any disputes that 
may arise due to the Jack of a clear 
understanding of the appeals process, 
and 

no clear delineation of agency roles 
and responsibilities. 

Dased in pait 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 addr~ss 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 attorneys, lenders, 
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insurers, and others with an interest in the site. 
This .. total work plan" approach helps . to 

·. streamline work plan preparati~n, expedite 
review and lead to more timely processing of 
work plans through the Regional Board. . 

!'urpose of tlze Guidebook 

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

l. 

3. 

4. 

· Describe the steps inVolved ·in the site 
assessment and ~leanup pro~ess. 

IdentifY the involved agencies and their 
oversight responsibilities. 

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. 

Provide a concise description of tile 
"appeals process". 

Moreover, the guidebook and its appendices 
represent . a compendium · of technical 
information and guidance that already have 
been used succeSsfully by the Regional Board 
in the "Sail Gabriel and San Fernando Valleys 
Cleanup Program" . (formerly Well 
Investigation), "Underground Tank. .. and other 
programs. To assist "readers, many of the 
technical terms, acronym$. abbreviations and 
regulations are explained in the text as weJJ as 

_listed in the glossary an5f append_ices. 

Most of the guidebook is written in plain 
English to serve as a road map throug~ the 
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. process. Chapters 4 and S are somewhat more 

technical, however, as they are geared for 
readers with te.chnical knowledge ofthe site 
assessment and cleanup process. 

Protection of Water Quality 

The Regional Board protects water quality by 
regulating poUutants 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 re.ceiving 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 ofDischarges" 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 
~urface and ground wate.rs by way of the 
following: 

Sources of Pollutants: 

• • •• 
• • • • • • • • • 

Above/Under@found Tanks· 
Dnnn storage areas 
Sewer leaks 
Chemical spills · 
Cootaminatcd soil 
Clarifiers 
Septic tanks/Leach fic]ds/ccsspo(>Js 
Underpound piping 
Vapor degreasers 
Landfills 
Paint boolhs 
Toxic pits 
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• • • 
• • 

Perrolation sumps 
Contaminated run-off 
Any structure containing and/or transpOrting 
chemicals. wastes, etc. 
Illegal or Wlpennitted disposal or dwnping. 
Waste water treaunent plant.sfpublicly 0\\1lcd 
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: 

Stale ugulations: 

• Porter·CoJogne Water Quality Control Act 

•• Hazardous Substance Cleanup Bond Act 

• Toxic Injection WeU Control Act 

• Hazardous Waste Control Act 

• California Code of Regulations, Title :22, 
Division 4 En\'ironmental Health 

• California Code of Regulations, Title :23, 
Chapters IS ~ I 6 

Federal regulations: 

• 
•· 
• 
• 
• 

Clean WaterAct 

Safe Drinking Water Act 

Toxic SUbstances Control Act 

Resouree Consef'·ation and Recovery Act 

Comprehensive Enviroruncntal Response, 
Compensation, and Liability Act (CERCLA • 
SUPERFUND) • 
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Additional infonnation regarding state and 
federal regulations is con~ned in the Regional 

Board's Basin Plan. W Contact our Business 
· Assistance Office at (800) 500-8008 or (213) 

266-7660/7671 for Basin Plan information. 

· Progran:zs 

The Los Angeles/Ventura Regional Board 
addresses threats to water quality through 
several fonnalized 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 begi_n as soon as possible. The following 
suggestions may . assist an RP in the early 
stages of a project. 
f 

1. 

2. 

3. 

~ For general infonnation. · 
contact the Regional Board's Business 
Assistance Office at (2 13) 266-
7660n67J, (800) 500-8008 or . a 
representative listed in Table 1-l at 
(213) 266-7500 . . 

2: For buDetin board information, 
call (213) 266-7663. 

.Retain a consultant. Under State 
Board Resolution No. 92-49 ·.(see 
Appendix E), ·appropriate . qualified 
professionals must prepare reports 
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4. 

required by the state. 

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. · 

Property photogiaphs and maps . 

Type & nature of manufacturing 
operations. 

N:anesand addresses of prior O"l>\ners 
& nature of businesses 

Prior & futw-e land uses of the 
property. 

Financial si~tion for mectinl! 
requirements. 

Copies of technical reports, such as 
Phase I and Ph.1se ll environmental 
assessments, soil and grOWld\lo-aler 
assessments, foundation 
in\'estigations. etc. 

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

What foUows is a brieflisting and summary of 
Regional Board programs. More detailed 
infonnation regarding the programs is 
available in our Basin Plan. ·lnfonnation 
regarding the Regi<fnal Board's ·sorface V(citet 
programs is available through ouF Business 
Assistance office and/or bulletin board. 

- · . , .... 
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BegiMing 1996. the Regional Board will oversee underground tank cases that were once regulated 
through the Local Ov~rsight 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: Re2ional Board P~~t.ms 

PROTECI'ION OF GROUNDWATER • Unit Chief· area(s) 

SAN FERNANDO and Support and Computer Jonathan Bishop 
SAN GABRIEL VALLEYS: · Nef\l..·ork 

CLEANUP 
PROGRAM San Gabriel Valley Arthur Heath -Azusa~ El Monte~ 

Richwood~ Monro\ ill~ La Puente~ City of ~dustry; 
South El Monte~ Whinier Narro\lo'S 

San Fernando Valley Em Nupen - Burbank~ Glendale; North Hollywood 

Ul'.'DERGROUND TANK USTIAdmin . AI Nouk • Groundwater Cases 
.PROGRAM 

UST II Closure Unit Gregg :K"'·ey • Site Closures 

USTIJI Dne Bacharo"'·ski ·Ventura Co./ LlA 

GROUNDWA TI::R Landfills and Solid Waste 
PROTECTION Water Quality Assessment Rod Nelson -·region \\ide 

Test (SWA1)_ 

Site Cleanup Jim Ross • Spills, Leaks, Investigations and 
CleanupJ (SLJC); Abo\'eSfOlDld Petroleum Stora8e 
Tanks {AGSl); U.S. Oepartmeut ofDefmse (000) . 
and Department of Energy (DOE) Sites; Resource 
Consen-ation and Rec::ovecy Act (RCRA); and 
Superfund (CERCLA) 

Subsurface ln\'eSh(!!tions Hubert Kan~ • region wide 

'ft For an updated listing of telephone numbers for 
the unit chiefs mentioned above, please call the 
Regional Board's receptionist at (213) 266-7500. 

e .· CR.WQCB-U lilA\' 1996 GUIDEBOOK Pace- 1-7 
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Targeted Area: 

Potential ~ponsibk Party(ies): 

Targeted Chemic3ls: 

Potential Source(s): 

Participating Agencies: 

1) USEPA: 

2) Regional Board: 

3) DISC: 

4) (;ounty of Los Angeles, 
Public Works, UST: 

Pertinent RegulatiorU and 
Policies: 

San Gabriel and San Fernando Valleys Cleantm Promm 

San Fernando and San Gabriel Valley Ground\lo'8ler BasinS· designated u Superfund 
sites. 

Property owners/operators suspected of using or storing lafictcd chemica b. 

Volatile organic c:ompoWlds (VOCs) • tctraehloroethylene (PCE), trichloroethylene 
(TCE),etc. · 

l...eaJdng solvent tanks, eiarifim, dcgreasers, sumps. paint booths, inadequate handling, 
storage. and disposal pnctices, etc. -

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

0\lcrsees site investigations, on-site soil and ~oundwater cleanups. 

Lead agency for RCRA, and DoD (e.g., haz:1rdous "-aste TSD facilities, and federally 
owned facilities. 

CNcrsees tank construction standards, mOnitoring requirements, unauthorized release 
reporting and closure requirements. · 

CERCLA; RCRA; State Board R~lutiori No .. 92-49; Porter:-Cologne Water Quality 
Control Act. 
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Targeted Area: 

Responsible Party(ies): 

Targeted Chemicals: 

Potential Sow-ce(s): 

Panicipating Agencies: 

I) 

2) 

3) 

Regional Board: 

Ventura En"ironmental 
Health Di"ision, 
Luf\ Program: 

Loc.ll Implementing 
Agencies: 

Pertinent Regulations and 
Policies: • 

Pertinent Infonnation, • 
· Assessment and Cleanup 
· Documents: 

Underground Storage Tallks <USD 

Region "ide 

~nen/openuors of underground petroleUm product tanks. 

Gasoline and diesel fuel products, ~'llste oil. 

Leaking underground tanks and/or associated piping . . 

Lead O"\.'el' investigations of groundwater pollution. corrective actions and closw-e 
requirements. · 

0\asee some groundwater pollution and oorrecth-e actions~ Lead ~\'et' tank construction 
standards, monitoring uquirements, unauthorized release reporting, initial soil and 
groundwater assessment and abatement procc:dw-es, and dosw-e requirements. 

Lead O\'er tank construction standards, monitoring requirements, unauthorized release 
reporting, initial soil assessment and abatement procedures, and closure requit-ements. 

California Code of Regulations, Tide 23, Di\ision 3, Chapter 16; State 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 Plarming and 
Control En\"ironmental Programs' Guidelines for Report Submittals~ Ventura 
En\irorunental Health Oi\ision's Guidebook. 
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Targeted Aiea: 

Responsible Party(ies): 

Targeted Chemicals: 

Potential Sourcc{s): 

Participating Agencies: 

J) Regional Board: 

2) DTSC: 

3) USEPA: 

Pertinent Regulations and 
Pol icies: 

, . 

Spills. Leaks. Inyestjgatjon and Clgmm CSLTC) 

Region wide 

Property owners/operators of major tank famis, oil refmcries, metal drum storage 
facilities, and etc .. 

Miscellaneous chemicals, hettvy metals, soh-ents, and petroleum hydrocarbons. 

Surface spills, metal storage drums, leaking storage facilities and/or associated piping, 
aboveground (e.g., tank farms) and underground solvent stol'llge facilities. 

OYersees site investigation and correcti~ action im•ohing sites not 0\oerseen by OCher 
programs. 

Lead agency for RCRA, state and Federal Surerfiind, DoD (e.g., hazardoos ~·aste · 
stoBge facilities, federally owned facilities) under contract from USEPA and DoD. 

Administers Superfund and RCRA sites. 

CERCLA; RCRA; ·State Board Resolution No. 92-49; Porter-cologne Water Quality 
Control Act; California Code of Regulations, Title 22, Di'ision 4, Environmental 
Health; California Code of Regulations, Title 23, Ch;~pters IS and 16. 

CRWQCB-LA ~tA\' 1996 GUIDEBOOK rae• 1-10 
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Targeted Area: 

Responsible Party(ies): 

Targeted Chemicals: 

Potential Source(s): 

. Participating _Agencies: 

I) 

2) 

3) 

4) 

Regional Board: 

DTSC: 

USEPA: 

DHS 

Pertinent ~e£u!ations and 
Policies: 

U.S I>c;partments ofJ)efense CDoDl and Eng:gy lDoEl 

Regjon wide 

Federal government - militaty bases and energy facilities. 

Hazardous wastes, sOlvents, gasoline and diesel fuel products, h~vy metals, and low 
level nuclear waste. 

Surface spills, metal storage drums, leaking stora~e facilities andfor associated piping, 
aboveground and underground petroleum storage facilities, unlined pits, holding ponds, 
drying beds. . . . 

Ch'efSees site water quality investigation and correcli\'c action under DTSC's lead for 
DoD sites and under Department of Health ~'ices' (DHS) lead at DoE sites. 

Administers DoD, federally owned facilities and sites under contract with DoD. 

Lead on Superfund and RCRA sites. 

Lead on DoE sites l.inder contract with DoE. 

CERCLA~ RCRA~ State Boord Resolution No. 92-49; Porter-Colo~e Water Quality 
Control Act; California Code ofRegulations, Title 23. Chapters 1.5 and 16. 
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Targeted Area: 

Responsible Pany(ics): 

Targeted Chemicals: 

Potential Source(s): 

Participating Agencies: 

• Regional Board: 

Pertinent Regulations and 
Policies: 

Aboveground Petroleum Storase Tanks CAGSD 

Region \\ide . 

Owners/open~ tors with abo\'egtound petroleum storage tanks. 

· Gasoline, diesel and jet fuel products. 

Leaking guo)ine storage facilities and/or associated piping, 800\'egt"Ound petroleum 
·. stonsge_ facilities ~e.g., tank farms m.d refineries). 

Lead oYer site in\oestigation and corrective action and SPCC insrections. 

· Health and Safery Code 25270.2 (Spill Prevention Control and Countcnneasure Plan); 
State Board Resolution No. 92-49; Porter.Coloe;ne Water Quality Control Act. 
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R£Source Consqyation and Reco\'ery Act <RCRA1/Surerfund CCERCLAl 

Targeted Area: 

Responsible Party(ies): 

Targc:ted Chemicals: 

Potential Source(s): 

Participating Agencies: 

J) 

2) 

3) 

DTSC: 

Regional Board: 

County of Los Angeles 
Fire Department, Health 
Hazardous Materials 
Di,ision (HHMD): 

Pertinent Regulations and 
Policies: 

CRWQCB-LA MA \' 19l'6 Gl'IDEBOOK 

Region "'ide 

Hazazdous 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 lhc: RCRA Program in California. 

When req-.Jested, Regional Board rC\ieWS wc:~ter quality issues related to RCRA sites. 

Primary agency performing compliance inSpections of hazardous waslc: genmtors 
(including o\'ersc:eing corrective actions) under CAH&:SC Dhision. 20, Chapter 6.5 
(state: RCRA); 22 CCR; and designation!MOU with DTSC. 

California Code of Regulations, Title 22~ Porter .Cologne Water Quality Control Act. 



Targeted Area: 

Responsible Party(ies): 

Targeted Chemicals: 

Potential Source(s): 

Participating ~gencies: 

I) 

2) 

3) 

4) 

5) 

Regional BOard: 

County or City Planning 
Department: 

California Integrated 
\\'aste Management 
Board (CIWMB): 

CoWJty, City Health 
Departments: 

Sbuth Coast Air Quality 
Management District 

Landfills · 

Region wide 

Property ownerslopei'Zitors of land ·disposal sites. 

Hazardous "''astes and solvents, heavy metals, lea.c:hate. 

Wastes disposed at landfills. 

Lead agency. 

()\-ersus conditional use Permit, flood control. 

Lea.d agency for solid waste facility pennit. , 

Local Enfort:ement Agencies (LEA) for CIWMB, oversee solid w:~ste facility permit at 

the localle\'el. 

(SCAQMD): . Lead agency for air emissions. 

Peninent Regulations, Policies: 
and Assessment Test: 

) 

California Code ofRegu;.,tions, Tille 23, Di"ision 3, Chapter IS, 2524; Califomja Code 
ofR~ations, Tille 14, Oi\'ision 7; Porter-Col~ Water Quality Control Act, Section 
13273~ Solid ~aste Water Quality AsseSsment Test1

• 

1 CIWMB pro•-wH fundla& (AB lllO) for JU&Ional 1108nls to·"'"kw all 1111"'1.--.cl in..~aoaw SWAT ll•poi1S throu1• Raali S. 
No SWAT Iitts wyou Rank! (lA .. 6 ... ,_,. J&)111111N DOCkftl. Pn&..- f.allla& npira actiN~ of liN IK1II )'ftrJIIIy95/JIIf!H. 
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Targeted Area: 

Responsible Pany(ies): 

Targeted Chemicals: 

Potential Source(s): 

Participating Agencies: 

I) 

2) 

Regional Board: 

Local Health and 
Public Works 
Departments: 

_ Pertinent Regulations and 
_Policies: 

} 

Subswface IO\:cstjzatjons 

Region wide 

Ch\1le:rsloperators of septic disposal systems. 

Se~-age wastes and nitrates. 

Septic tank disposal systems. 

· Overs~s multiple-dwelling Wlits, some non-domestic septic tank systems, and large 
dC\:clopments. 

Permit and regulate most single-family dwellings and certain commercial septic tank 
disposal systems. · 

Porter-Cologne Water Quality Control Act, C::hapter 4, Article S,. 

-- . 
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CHAPTER2.0 
Oven·iew or the Assessment and Cleanup Process 

= 
Cleanup Goals 

The Regional Board's main goal is to protect. 
the existing and potential beneficial uses of 
state -waters. ldealJy, this entails the cleanup 
of soil and groundwater contamination to 
"background levels", (see acceptable screening 
levels sho~n 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 ofDischarges under 

· Water Code Section 13304" (State Board 
1}-esolution 92-49). In practice, the Regional . 

· Board will afford ·the highest possible and 
practical level of protection to all sources, 
depending 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, arid, depending on the violations, may. 
run into the tens of thousands of dollar~. 

CRWQCB-LA MA~ 19!16 GUIDEBOOK · 

Detailed enforcement infonnation is discussed. 
in our Basin Plan. Call Regional Board's 
Business Assistance Office at (213) 266-767 I 
or 266-7660 for·Basin Plan infonnation. 

General Report Requirements 

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

Figure 2-1: Simplified Dra,dng or a Monftorin& WeU 

Borehole 

Casing 

Scten 

S.un: lilaC. etC.II,_., 1991. C.l!tem!t Writ S!apd•nh. Calllenol8 
D-pe.etlll"-..~ ......... 74-10. 

by, or under the direction of, a registered civil 
engineer, registered geologist, or certified 
engineering geologist.Jicensed in the State of 

· ":, 



Oven'ie\v 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 
boles (holes drilled to a panicutar 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 .weJI Jogs, as well as excavation 

· procedures and soiVgroundwater 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 cotlection and laboratory analyses of 
the samples are critical activities that occur 
during the site investigation. cleanup, and 
closure phases of a project. Analyze atl 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 heaJth and safety plan complying 
with the California Occupational Safety.and 
Health Agency, Health and Safety Code, Title 
8, California 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 
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action is effective. The responsible party must ·· 
develop a monitoring program for · an 
appropriate period of tirpe based on the 
technicaJ data and the site-specific conditions. 

- In addition, the RP must ·conect monitoring 
data according to a regular schedule. 

Monitoring 
Requirements 

Well Permit 

Well construction permits are required for all 
groundwater monitoring wells -wells built 
to sample and test groundwater 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 pennitting 
agency is Los Angeles County Department of 
Health Services Water and Sewage Program 
(except in the cities ofLong Beach. Pasadena. 
and Vernon). In Ventura County the 
pennitting agency is Ventura County 
Envirorunental Health. 

other Permits 

You should obtain all other necessary permits 
(e.g., building, zoning, electrical, right ofway 
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. 

Pa~tl·J 



. . 
·overview ofthe Assessment and Cleanup Process 

Table 2-1 : Permitting Agencies 

REQUIRED PEIU-IITS AGENCY 

Installation and Abandonment of ground Los Angeles County Department ofHealth 
water wells. Services; Ventura County Environmental 

Health Division 

Discharges to surface waters ~ 1\"'PDES Regional Water Quality Control Boards 
Permit. .. -

Discharges t.o land or ground water. Regional Wa.ter Quality Control_ Boards 

' 

Discharges to municipal sewer system. Local sewering agency. 

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

System construction. Local building or pbnrung depamnent. 

Treatment of hazardous or RCRA Department of Toxic Substances Control. 
regulated wastes. 

LoCal tank pemrltting agency or Los Angeles 
Removal or installation ofUSTs. County Depanment ofPublic Works or 

Ventura County Environmental Health . 
Division. -
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Overvielv of the Assessment and Cleanup Process 

Waste Disclrarge 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 pennits 
while discharges to land and ground waters are 
subject to "non-NPDES" WDRs. Therefore, 
any discharge to groundwater, surface water,. 
or a storrnwater drain, is regulated by the 
Regionai'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. · '9' 
Detailed information regarding · waste 
discharge applications and general WDRs 
(discussed below) can be obtained by caiJing 
either (213) 266-7660 or 266-7671. or (800) 
500·8008 for assistance. 

CRWQCB-LA !\lA \ ' 1996 Cl'IDEBOO~ 

This Regional Board receives -numerous 
discharge applications for the treatment and 
disposal ofhydrocarbon-contaminated soil and 

. groundwater. In order to expedite .the 
processing and issuing ofWDRs, 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 . t~e Regional Board's executive 
officer in Jess time than it takes to issue formal 
permits or WDRs, which must be adopted 
individualJy by the Regional Board. The 
following examples are general WDRs that 
may be appropriate for cleanups: 

• Land Trelitment of Petroleum Hydrocarhon 
Contamin:ated Soil in Los Angeles and S:anta 
Clara River Basins (Order No. 90·148). 

• General National Pollut:mt Discharge 
Elimination System Permit and Waste 
Discharge Requirements for Discharges of 
Groundwater to Swface Waters in Los Angeles 
and Santa Clara River Basins (Order No. 91-
92). 

• Gener:al Waste Discharge Requirements for 
Discharge of Non-Hazardous Contamin:ated 
Soils and Other Wastes in Los Angeles and 
S:mta Clara River Basins (Order No. 91-93). 

• General National Po11ul4nt Discharge 
Elimination S)'Stem Permit 8nd Waste 
Discbarae Requirements for DischM@eS of 
Hydrostatic: Test Water to Swface Waters in 
Los Angeles and Santa Clara Ri\u Basins 
(Order No. 91·11 J ). 

· • Getlcral National Pollutant . Discharge 
Eliminatioo System Permit aod Waste 
Discharge Requirements for Discharge of 
Groundwater from lnvestiption and/or Cleanup 
of Petroleum Fuel Pollution to Swface Waters 
in Los Angeles and Santa Clara Ri'·cr Basins 
(Order No. 92-091). 

.. 



Table 2·2: Collaborating Agencies 
(a partial list • March 1995) 

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 (9.16) 255-2200 

Regional Water Quality Control Board 
Los Angeles Region 4 (213) 265-7500 
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): 
(31 0) 590-4868 

Department of Water Resources 
Glendale, CA (818) 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 Ser"Vices 
. Water & Sewage Program (weU permits) (213) 

881-4147 

. / Los Angeles County Fire Department 
Health Hazardous Materials Division (213) 890-
4089 . 

Sanitation Districts · 
Lo~ Angeles (213) 685-5217 

Ventura County Environmental Health Division 
Lufl Program (805) 654-35~9 

CITY AND REGIONAL 

City Fire Department: 
Burbank (~18) 238-3473; Glendale (818) 54S. 
4030; Long Beach (310) 570-2560; los Angeles 
(213) 485-7543; Pasadena (818) 405-4115; 
Torrance (310)-618-2973; Ventura (805) 654-
7794. 

South Coast Air au·afity Management District 
Permitting Section (909) 396--2000 
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Health Departments: City orvernon.(213) 583-
. 8811; City of long Beach Heatth Human Health 
Services (31 0) 520-4000 

Department' or General Services: 
Santa Monica (310) 458-8228 · 

Watermaster: . 
San Gabriel Valley (81'8) 815-1300 
U~r los Angeles River Area (213) 367·1020 
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• General Waste Discharge Requirements for 
Specified Discharges to GroWldwater in Santa 
Clara River and Los Angeles River Basin 
(Order No. 93-010). 

Other Age-ncies' 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 ofthe agencies and 
telephone numbers. The RP must comply with 
applicable regulat~ry requirements and must 
obtain the necessary permits or variances from 

. . the appropriate agencies. It is strongly 
recommended that you coordinate these 
regulatory requirements through Regional 
Board staff to limit the potential for redundant 
require"!'ents or inappropriate responses. 

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

1 
deposition of rontaminants. Any pany who 
wishes to excavate or treat soils that are 
contaminated with petroleum hydrocarbons 
and/or solvmts must obtain the appropriate 
permit before beginning the field work. The 
California Department of Toxic Substances 
Control (DTSC) regulates the transport of 
toxic Wa.stesarbazardous materials, including 
contaminated :toil. Therefore, the RP should 
contact DTSC when transporting toxic or 
hazardous lDIIerials. Also, the RP should 
check with w local zoning and other 
pennitting ageD:ies, within the city or county 
where the work~ being perfonned, to ensure 
compliance with local regulations. 
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Summary of tire 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) Verificaiion Monitoring Data and 
Closure Report 

It is strongly recommended that an RP seek 
site:-specific guidance from Regional Board 
staffbefore beginning work on each ofthese 
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 repons. Corrective Action 
Plans, and Closure Repons. which conclude 
the investigation. For the UST Self-directed 
Process, please contact UST staff' for details 
regarding Regional ·Board approvals. Key 
points ofthe 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. 

ltritial Site Evaluatiotr 

~e first step· in the process is a preliminary 
sate assessment. The goal ·or this initial 
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·evaluation is to confirm the absence or 
presence of discharge(s) from potential 
sources of contarrunation. such as 
underground .and aboveground tanks, sumps. 
spills, etc., on the property, and to identify the 

Ficurc l-2: Initial Site Enluatioo 

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

If Potential Sources are .found • Complete Site 
Enluation: 

No contamination detected • 
request No Further Action. 

or · 
Contamination detected • 
Assess the soil 

~-~-;"·; ··· .. ; ··· · · .. - · ; · ......... . ·,.. . . • ' "li 

responsible party(ies). RPs can include site 
owners. tenants. and ·even prospective owners. 
i~ 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 horiiontal 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 enviro~en!-

Site ins~ions, soil borings (for soil 
sampling), soil gas/Vapor surveys (used to 
measure .contaminant · vapors in soil) and . . 
groundwater welts may be used during the · 
preliminary assessment phase to co~rm a 
discharge. If soil contamination is not found 

CRWQCB.U MA\' lm CVlD£BOOK 

during this phase. the RP should request an 
NF A 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 
detenriine the source of contamination. nature 
and extent of the contamination. · ·These . 

Figure 2-3: Soil Asseument 

Complete soi_l assessment • If contaminants are 
DETECTED in soil • Consider soil cleanup -
Refer to Chnpters 4 and 5 for details: 

• 

If soil contaminants are at or I 
. below .. soil cleanup screening 
}e\·els", request No Further 
Action, or 

If soil contaminants arc above 
.. Soil cleanup $CfCellini ]e\-e]s ... 
pcrfonn toil cleanup or •mk 
assessment/chemical fate 
transrort moddinc ... 

If necessary, assess Cite 
crounch\·ater quality - Refer to 
Olapter 3 for details. 

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

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

_.; .· · .. 
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2. 

3 . . 

an significant site features~ 

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

Descriptions of site-specific and 
regional geology plus hydrogeQiogy; 

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: Ground"·ater Assessment 

Complet~ groundwater assessment: · 1 

If contaminants are · not ~ 
detected, or . detected at "' 
maximum contaminant levels 
(MCLS), request No Further 
Action . 

• If contaminants are detected 
and abon MCLs. con.sido­
monitoring or cleanup and off· 
site assessment - Refer to 
Chapter 3 for details. 

groun~water monitoring wells, and the 
analytical data generated during this 
wor~ and other means; 

S. Generation of all technical data 
necessary to develop cleanup options. 

This work will .. produce a Site Assessment 
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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) (e.g.; 
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. 

4. 

Evaluating the water quality of nearby 
surface water or groundwater, and the 
airrent and potential beneficial .uses. · 

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

,.,~ :l-1 
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6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

Defining the extent of contamination in 
soil and groundwater. 

Evaluating if the contaminants are · . . 

treatable based on bench tests, pilot 
studies, or other means. 

Defining the cleanup objectives of the 
corrective action. 

IdentifYing the technologies 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 alternative". 
a~d at least two cleanup alternatives 
which are able to treat the 
contamination at the site .. 

Recommending. and justifYing a 
cleanup alternative. 

. Estimating · the cost involved in 
construction. operation and · 
maintenance, and shutting down the 

. treatment s"-tem. 

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 . 
Goal.s, Soil Screening Level Guidance, 
and Cleanup Perfonnance Criteria are 
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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 putting 
·the plan into effect. · 

16. Developing a health and safety 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 to 
human health and the environment, or to 
remove continuing sources of contamination. 

Verification Jtfonitoring Data 
and Closure Report 

The RP must submit a •closure Repon" 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 Jevel of contaminants (s~ Chapters 

· 4 and S for detatls). "Verification monitoring" 
shows whether remediation has occurred and 
whether the investigation can be dosed. 

In general, the "Closure Report" must contain, 
but is not limited to, the results of the cleanup 
(including •verification monitoring" data) and 
suriunary data collected through the Initial Site 
Evaluation, the . ·soil and ·Groundwater 
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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 c1ose the 
investigation, "verification monitoring" must 
show the following: 

"Soil Verification" Monitoring 
Conditions: Investigation Closure 
Requirements 

1. Non-detectable levels of contaminants 

2. 

3. 

. . in the soil, or 

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 
Corr~ive Action Plan, or requir~d by 
the Regional Board. These indicate 
whether the levels of contaminants at a 
particular site require cleanup. Or, an 
RP ·may use a mathematical moderthat 
predicts and describes where chemicals 
are moving in soil and/or groundwater 
(known as •risk assessment/~hemical 
transport modeling") to show that 
remaining cOntaminants won't threaten 
groundwater quality, or · 

Detectable levels of contaminants 
remain in the soil and pose a threat to 

. the groundwater. However, measures 
of the effectiveness of the treatment 
method, oc •treatment perfonnance 
measures•, show that additional 
cleanup will not reduce contaminant 
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1. 

2. 

levels. Under these conditions, 
groundwater monitoring might be 
required. 

"Groundwater Verification" 
Monitoring Conditions: 
Investigation Closure 
Requirements 

Groundwater has not been 
impacted/contaminated, or 

Groundwater · has been impacted, 
however, contaminant levels are below 
"maximum contaminant levels" 
(MC.Ls), or 

3. Groundwater has been impacted and 
contaminant levels exceed MCLs; 
however, treatment performance 
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 Remediatio11 (Cleanup) 
of Soils: Soil Screeni11g Levels 

The Regional Board recently developed two 
approaches for soil remediation that are 
intende.d to simplifY and clarify the site , 
assessment and cleanup process. They are: 

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

2) Remediation Guidance for Volatile 
Organic Compounds (VOC)-Impacted 
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Sites (March 1996). See Chapter 5 
_ for details. 

- -

These procedures. explained in Chapters 4 and 
5, contain numerica1 screening levels to help an 
RP detennine if site cleanup is-needed. You 
should use Tables 4-l and 5-1 to detennine the 

Oc~upants, however, are not at risk and 
tltcre is no risk to the groundwater based on 
a valid "risk assessmenVchemical transport 
modeL" In this cgse, further remediation 
would not be cost effectil'e nor expedient 
based on tlte modeling data. 

-acceptable deanup levels for your site. These In such cases~ the Regional Board recognizes -
approaches to cleaning up petroleum- or - that it might be more expedient to stop 
VOC-impacted sites seek to simplifY the cleanup and detennine, using a valid "risk 
remediation process by making it easier to assessment/chemical transport model," 
select site-specific soil cleanup levels for most whether -the remaining contaminants pose 
impacted sites in· a way that both -protects further threat to groundwater. If the site poses 
water resources yet is -cost effective. In a threat to groundwater, you might need to do 

addition, the approaches strive to Figure 2-5: Relationship Between Concentration R~duction 
achieve the Regional Board's cleanup and Conuminant !\tau Remo,·at 
goals and to promptly return the sites 
to their intended uses. -

Cleanup PerformaJZce Criteria 

During remediation. an RP might 
determine that it -is ·physically, -,:J 

economically and technically ~ j 
impractical to remove, -for example;~ E o 

, e~ 

the last I%. 5%, I 00/o; etc, of the a: 'E 
estimated contaminant mass in the _-: ~ ~ 
soils (see Figure 2-5) andtor ~ -~ 
groun<;lwater due _to significant u ~ 
challenges such as time. costs, and o o 

- >> even bankruptcy. 

Here is one example ofthis situation: 

A mass of heaa'• petroleum waste oil 
is located beneath an occupied building. 
Furtlter remetliation/remoa•al (i.e., 
excal•ation of conta""inated soil) is not 
practical bec;,use it could structuraT/y 
compromise the buildi!fg's foumlation. 
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Cumulative 
VOC l.fon 
Removal (lbs) 

VOC Concentrations 
In £1droeted Soli 
Vapor (ppm)---' 

Operation Time----~ 

- Soun:e: USEPA. 199~~ tf.,., to E•-aloute AJtm~:~ti•-r Clunur 
Teemotogi~ few llftdersrpuncl Stones Tank Sites. Solid Wut~ and 
~&aq' Response S.OJW. EPA 'I 0·8-9,..(107 •. 

groundwater monitoring to detennine whether 
soil contaminants will impact the groundwater 
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in the near future. 

wNo 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, funher 
regulatory work such as soil and groundwater 
assessments, remediation, etc., will not be 
required. Examples of NF A letters are 
provided in Appendix D. 

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

• 

• 

• 

• 

Scenario #I involves properties that are not 
fOWld to be impacted/contaminated. 

The RP should submit rele\·ant site information 
(please refer to Initial Site E\'aluation Section 
for site evaluation information) so . that the 
Regional Board can issue an NF A Jetter. . 

Scenario #2 represents properties in wliich the 
soil is impacted; howe\·er. neilher soil nor 
groundwater cleanup is required. Based on soil 
screening levels or •nsk assessment/chemical 
transport modeling. • the site poses no threat to 
groundwater quality. 

In this situation, the RP should submit rele\•ant 
site information and request an NF A letter. · 

Jn Scenario #13, che soil is impacted and only 
soil cleanup is required. 

An NF A will be issued when the soiJ cleanup 
results ("Soil Vaification Monitoring• data) arc . 
submitted, reviewed md approved by the 
Regional Board. 

In Scenario 14, only soil c:leanup and 
groWldw~ter monitoring are required. 
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• 

The Regional Board issues an NF A letter when 
the soil c:leanup and poundwater monitoring 

·results CSoil and Grmmdwater Vetjfication 
· Monitoringw data) ·demonstrate that !he site 

poses no further 1hreat to the groundwater 
quality or when treatment performance 
measures demonstrate that additional cleanup · 
will not reduce concaminant levels. Submit the 
results tq !he Regional Board for re\iew and 
appronl. 

In Scenario· #15, both soil and groundwater 
assessments and cleanups are required. 

The Regional Board issues an NF A letter when 
it receives, reviews and approves the soil 
c:leanup and poondwater ~Its. An NF A letter 
for completion of soil cleanup phase c:an he 
issued while p-ound~K&ter is being monitored or 
cleaned to iiiO\~tusc of !he site's swface 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 aGtivities that wiU 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 
ofthe State Board Resolution 92-49 included 

· in Appendix E. In geoera( every effon should 
be made to resolve the matter with both the 

Pa&~ 1-Jl 
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project manager (i.e .• person handling the 
case) and inunediate supervisor(s) . . This initial 
step may require a meeting with both the 
projeCt manager and immediate supervisor(s) 
of the Regional Board statf. 

If a conflict/dispute cannot be resolved at the 
project manager and :immediate supervisor 
levels, the disputing party · should submit a 
written statement to the Regional Board within 
thirty (30) days. The written •statement or 
dispute" should include: 1) the nature of the 
dispute; 2) the work affected by th~ dispute; 
3) the disputing panys position with respect 
to the dispute; 4) an explanation of aU 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 po~ition. 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 
j'lthin two weeks. 

A disputing party may ask the Regional Board 
to consider conflicts and· disputes that were 
not resolved at the executive offi~er 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 revi~ 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 

. 'CRWQC~LA r.tAV I"' CUID£80011: 

appropriate action,. take the action itself or do 
·any combination of the above. 

. ' 

) 
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"No Further Determination Scenarios 

TABL£2-3 
SOIL AND GROUNDWATER ASS~SSMENT ANO SCENARIOS 

s 
c 
E Ground 
N Soil Soil Ground - Water 
A Cleanup Water Cleanup 
R 
I 
0 

Nol 

""~ - Nol HOI -

1 R~u<K -c1ed ~-".0 
-~MFA 

-R~- - Nol Not 

2 ..._ ,._.od 
-NFA. 

-)· ·.;; 

-llnpac1od Nell 
3 """""" lauoN~A 

AFTER 
a£AH.uP 

4 

s 
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CHAPTER3.0 
Assessment and Cleanup Guidance. 

: 

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 S for d~tailed assessment" and cleanup 
procedures. 

l11itial Site Evaluation: 

STEP·1: Locate and Identify 
potential sources on-site, if 
not known. 

STEP 2: Confirm absence or 
presence of discharge. 

STEP 3: Submit initial findings to the 
Regional Board. 

STEP 1: . Locate · and identify 
"potentia) SOUI't'CS of 
contamination'' on your 
property, if not ·known. 

lf the "potential source of contamination" 
(structure where the _chemicat(s) is leaking 
from) is known, as in the case of aboveground 
tanks, drum storage areas, etc .• go to STEP 2 
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and confirm whether a chemica] 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 Taril:s 
• Drum storage areas 
• · Sewer le.aks 
• Chemical spills 
• Contaminated soil 
• Clari~ers 
• Septic tanlcs/LeadUaeJdslc:esspools 
• Underground piping 
• . Vapor cfesreasers · 
• LaadfiOs 
• P.int boocbs 
• Toxicpits 
• PcrcoJatioo sumps 
• Comaminated nm-ofi' . 
e ruegaJ or unpermitted disposal or dWIIpini. . 
• Any s1NCtUre containing and/or transportins 

cbemicals., 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 

-:.~: 
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in finding out whether there ·are "potential 
sources of contamination" on his/her property: 

Site Evaluation Information: 

• Use information regardio& chemical. " ·aste, 
soiYent, gasoline, usage and storage, etc.. to 
help establish whether substances of iriterest 
were used and discharged into the soil. 
Descriptions of business or manufacturing 
operations · (e.g., solvent manufac~) may 
help ~o clarify usage and storage practices. 

• 

• 

• 

• 

• 

Visual inspections may be \'ery useful to spot 
potential sou rca and/or discharges to soil 

Historial p•otographs and mapa showing 
the locations of former potential•ourns (e.g., 
aho\'eground tanks) may be ne«ssary if the 
facili ty oo loDger exists or has been modified 
structurally. 

tTse grounct.·ater quality information from 
nearby site$ with monitoring wells. If 
~oundu1lle' cpality has been impacted beneath 
your propcny or adjacent pmpmies, acth•ities 
on your prcperty may ba\'e contributed to the 
problem 'IDsdetenninalioo ";u depend on the 
types of poDulants found in if'OWldwater and 
used or stared on your property. 

Perform pnliminary soil and &round,.·ater 
assessments that may be needed on property 
where you c:mnot ac:curately locate suspect~ 
potential ~ This 1aSk will require 
JaboratOI)' ~g of soil and/or sroundwaler 
samples. 

Jn some ca9e5. it is not possible co locate or 
identify forma potenllal aourus Oil your 
property ~ 1bough lbe soil bas . been 
contaminated This sometimes happens if 
potential .. rc:es were ranovcd ·without 
regulatory ownighl Therefore. it is important 
to consult wih Regional Board staff before 
completing t1is invcstigatioa phase. 
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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. 

STEP 2: Confirm whether 
contaminants have been 
dischar&ed into the soil. 

Table 3-1 lists several methods to use in 
assessing whether a "potential souru 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 confinn the absence 
or presence of suspected contaminants. After 
the soil investigation has been completed, the 
RP can then perfonn groundwater assessment. 
if warranted. For some properties, especiaJiy 
those sites where the groundwater is shallow 
(e.g.. 25 feet or less), think about the 
possibility of assessing both the soii and 
groundwater quality at the same time. Such a·n 
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 iititial 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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STEP 2: Methods 

Table 3·1: Methods used to conflim Contaminants in SoU 

Criteria to Consider 

• Ha"oe all POTE"IlAL SOURCES of 
Contamination been identifJCd?. 

·oN-SITE INSPECTIONS_ Visual inspections 
should be pafonncd to spot surface spills, 
chemical storage areas, poor housekeeping 
practices. etc. •. Perfonn a site inspectionle\'a)uation to locate all 

POTENTIAL SOURCES. 

• Check for past and present surface spilJs . 

SOIL ASSESSM£1\.1. • Lateral and "'ertical migration of the soil 
contamination. Soil m;~frh and/or soll&as sampling (shaUow & 

deep) to defect the historical 0... c:wnnt use of 
/ chemicals. 

GROUNDWATER SAMPLING. Use 
monitoring wells or hydroptmch (which is a 
method that can be used to sample groundwater: 
one time v.ithout aclwllly installing a well). 

CRWQCB-l.A MA \' 1m GUlDEBOOJ,; 

• How deep is the soil contamination? 

• Soil contaminant CODCaltrations. 

• Depth .to groundwater table. 

P•r .J.-J 
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Table l-2: Initial Site EvaluatioD 

POSSlble Outcomes 

No soil contamination is detected. 

Soil contamination is detected and the e>..1ent of the 
cOntamination is deilllCd. 

Soil contamination is detected, but the e>.1ent of 
contamination is not defmed. 

Soil and Grou11dwater Assessme11t: 

STEP 1: 

STEP 2: . 

. STEP 3: 

STEP 4: 

Submit Assessment Work 
Plan to Regional Board 
staff for approval. 

Define extent of soil 
contamination. 

Determine whether 
groundwater quality has 
been impacted. 

Submll assessment results 
to Regional Board staff. 
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Regional Board Response to Property ~11er or RP 

An "No FW1her Action" (NF A) letter is issued to RP. 

Detennine whether soil c:ootarninants have entered the 
groundwater beneath your site. See Groundwater 
Assessment Section. 

Define e>..1ent of soil contamination and determine 
whether the 
groundwater. 
Section. 

STEP 1: 

soil contaminants ha\•e entered the 
See Soil and Groundwater Assessment 

Submit J\ssessment \\'ork 
plan for appro\'al 

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

Requirements for dl!lreloping Assessment 
Work Plans Me discussed in Chapter 2, 
''Ove"'iew of the Assessment and Oeanup 
Process.·" 
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STEP.l: Define extent of soil 
contamination. 

Complete . soil ass~ssment at the pot~ntial 
sources. The entire spread, or •tateraJ and 
vertical extent," of soil contamination must be . 
defined at a property. The fu)J area and depth 
of contamination · must be understood, as 

· defined in Table 3-3. In the long run. this 
should reduc.e assessment time. · 

Table 3-3: Complete SoiJAssessment 

Determine the extent of contamination: 

How deep is the contamination 
vertically? 

Are the contaminant levels 
·decreasing or increasing with depth 
from the source? · 

How much has the contamination 
$pread laterally? . 

Are the contaminant levels 
l 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 sol screening 
levels? See Chapters .f and 5. 
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STEP 3: Dttermine whether the soil 
contaminants have entered 
the groundwater.' 

Once the extent of the soil contamination has 
been fully defined, you must detennine the 
need for groundwater assessment (outlined in · 
Table 3-4). This decision typically depends on 

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

If staff d~citles that tit~ proputy does not 
need a groundwater assessment, based tJII 
tile Dbotte facton, tlte prtJperty owner sltould 
request an NFA letter as long as any 

. required soil assessment and/or clcumup 
work hilS been completed 

/ 1/· , 
_.<' . 
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T.btc 3..C: GROUNDWATER ASSESSMEflo,'T 

-

STEPS CRITERIA to Consldtr 

' 
Consider the listed criteria prior to conducting • Types of soil contaminants, soiii)'J'C and 
GROU~DWATER ASSESSME~T. . coolaminant levels. (ale and trusport of 

soil coo&aminants. 

• Ground"·ater quality in nearb)• drinking 
and'or m011itoring wells. 

• Beneficial uses of the ~dwalcr • 
diS1aiK;C to dnnkint water • ·ells. 

If GROUNDWATER ASSESSMEI\T is • Lateral cXknl of pound water 
necessary. submit a voork plan to the Rc(!ional contamination. 
Board for approvaL Once the •'Orlc plan is • Direction of grouncl\\-.tcr flow. 
appro\'cd, collect gioundv.'ltcr samples. If . • H)-draulic: properties of the aquifer . 
coolaminated, dcf~M extent of the 
eontamiNtion beneath your property. At least 
lhrc:c (3) •-ells arc ncc.dod to determine 
groundv.-atcr Dow direction. But. one (1)•-ell 
initially ~y suffte:c 1o c:sublisb JrOUnd"A-atcr 
quality. 

Hu the ntcnt or C'OWid"·atcr • Havc grouacl•-atc:r cootami!wlts 
conC.mination ~ dcrtncd! miptcd ofT-site? 

• Compare anal)1ical data 1o m'a:Unum 
contamiMntlcvels (MCLs) and ac1ion 
Jcvcfs (ALs). 

• COQiaminant leYels upgradicnt ~ 
~1Jiradint of property. 

CRWQCB-LA MA\' 1996 GVIDE800~ 
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STEP 4: Submit the assessment results to the Regional Board for review and appront 
\\'hen the assessment results are submitted, Board staff will respond as shown· 
in Table 3.5. · 

Table 3-S: SOIL AND GROUNDWATER SITE ASSESSMENT 

Possible Outcomes 

El\"tent of soil contamination is defined. 

Ex"tent of soil conl<lmination is not defined. 

Contaminants are found in the groundwater 
(groundwater is impacted). 

Groundwater is noc impacted. . 

CRWQCB-U t.IA \' J"' GUIDEBOOK 

I) 

2) 

Regional Board Response to Property Owner 

Based on soil screening levels, soil cle~~nup 
is not required. Rrsional Board will issue 
an NF A letter, assuming groundwater has 

. not been impacted, or, 

Based on soil screening levels, soil c;leanup 
is required. See section regarding 
Correcti\-e Action for SoiL 

Complete soil assessment. 

1) Groundwater contaminant concentrations 
exceed maximum contaminant levels 
(MCLs). See Corrective Action for 
Groundwater Section, or, 

2) Groundwater CXIIltaminants arc below 
MCLs. Sec Corrective . Action for 
Groundwater Section. 

Stop assessing the 8fOUDd'A-8ter. Regional Board 'AiJI 
issue an NF A letter, if soil cleanup is DOt required. 
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CORRECTIVE ACTION FOR 
SOIL: 

STEP 1: 

STEP 2: 

STEP 3: 

' 

Determine whether son 
cleanup will be required. 

If required, select the most 
appropriate soil cleanup 
option. 

Prepare and submit a 
Corrective Action Plan for 
Board apprOval. 

STEP 1: Determine whether soil 
ct~anup is needed, based on 
the Regional Board's 
guidance plan for soil 
remediation or "risk 
assessment/themical 
transport . modeling" (see 
Oupters 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 contaminants are found 
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·: 
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• 

• 

B. 

GroundWater (which is used as a . 
drinking water source) is 40 feet below 
the ground surface in sandy soil. 
Benzene has been detected at 1 00 ppb 
(the Maximum Contaminant Level 

· (MCL) aDowable in drinking water is 1 
part per billion • ppb) at 20 feet below 
the ground surface, Based on the soil 
screening levels ·ror benzene and the 
groundwater level being 20 feet below 
the source, only 1.1 ppb ofbenzene is 
atJowed to remain in the · soil. 
Although. the benzene contamination. 
in this example. is located 20 feet 
above. the groundwater table, · soil 
cleanu·p would be required because the 
measured concentration is 9 times ·the 
allowable leveJ. 

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 ofbenzene · 
is allowed to remain in the soil. 
Although the benzene contamination, 
in this example. is located 20 feet 
above the groundwater table, soil 
~leanup would 1121 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 and/or "risk 
assesSlnent/chemical . transport 
modeling"), then soil cleanup is not 

PacrJ-1 
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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 }.6: Is Soil Oeanup 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 la·nd uses . 

• Potential health effects associated · 
with contaminimts. 

.. . 
•• 

Costs associated with treatment 
methods. · 

. Best available technology (BAT) . 
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In short, it may be in your best interest 
to remediate as much of the soil 
contamination as possible. 

C. Jf ·soil contamination is detected on 
. your propeny but contaminant levels 

are below cleanup guidance screening 
levels, . you should consult with 
Regional Board staff regarding an 
NFA letter. 

STEP 2: Dttenitine -the best soil 
cltanup options for your 
property. 

When detected soil contaminants exceed the 
Regional Board's screening levels, soil cleanup 
may be required. Consult with Regional 
Board · staff and your consultant before 
beginning a cleanup.· As noted in Table 3-7 
and Figure 3-J, 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 Adion Plan for 
Agency approvaL 

Details ·on how to prepqre and submit t1 

Correctis•e Action Plan are discussed in 
Clr~pter 2, "lhoenrie.~ of the Assessment and 
Qeanup Process," and in tl1e appendices. 
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Table 3-7: SOIL Cleanup Options 

STEP 2a: 

Onee the soil cootaminatioo has ·been fully definai at 
each POTENI1AL SO{lRCE, a decision must be 
made regarding the SOIL CLEANUP. Consider 
CLEANUP options and consult v.ith Regional Board 
slafl'. 

S1EP2b: 

Before fuulizing your SOIL CLEANUP option, 
consider the lis ted criteria. These criteria will assist 
you in choosing the most cost effective and efficient 
CLEANUP method. See Figure 3·1 be: low. . 

Figure 3-1 : Typical. Soil Vapor 
Extraction System 

Sourec: USEPA,1995. 
How to Evaluate 
Alternative Oeanup 
Technologies for 
Underground Tank 
Sites. Solid Waste 
and Emergency 
Response 5403\V, 
EPA 510-B-95-007. 
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-CL£ANUP Options (examples): 

• Leave in place and monitor forpotential threat to 
groundwata. -

• Capping • control and contain. 

• Soil (!Xation. 

• Source removal and/or isolation. 

• Soil vapor extraction, venting, washing . 

• . Bioremediation. 

Criteria to eonsidcr under CLEANUP Options: 

• 
• 
• 
• 
• 
• 

Types or soil contaminants. 

Soill)pc 

Depth to grOWtdwater . 

Future land uses . 

. Soil screening levels . 
. 

Potential health effects related to contaminants . 

bgend: 

"(2] \'ape<" ,..; ••• 

~Ad•oriJ.cl ....... 

~Ofoeet.etl Pheoo 
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STEP 4: Complete the soil cleanup 
phase. 

Soil deanup.can be tenninated when one of 
the followin& conditions are·met: 

A. 

B. 

C. 

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

Soil ·contaminant concentrations are 
reduced to levels that do not pose a 
threat to groundwater quality, based 
on soil screening leveJs (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 
~odeling," 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 
GROUNDIVATER: 

STEP 1: Determine the . need for . 
groundwater dean up and/or 
monitoring~ 

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

CRWQCB-LA MAY J"6 GUID£8001\: 

·STEP 1: 

STEP 2: 

STEP 3: 

STEP 4: 

Determine whether 
· groundwater cleanup will 

be required. 

tf required, select the most 
appropriate groundwater 
~leanup options. 

Prepare and · submit a 
Corrective Action Plan for 
Agency approval. 

· Complete groundwater 
cleanup . 

Additional factors (please refer to Table 3·8) 
may include the be~eficial 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 NF A Jetter if all other 
required work is completed. 

STEP 2: Select the most appropriate 
treatment op~ioli. 

Groundwater treat~enC can be a time 
. consuming and expensive process. 

P~3-11 
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-

Table 3-8: GROUND WATER CLEANUP/MONITORING 

. 

STEPS CRITERIA to Considn 

Consult "ith Regional • Depth of !he soil contamination and groundwater • 
Board staff and consider 
&he listed criteria before • Nature and e,;tent ofground.,.."ll_ter contamination . 
deciding whether 
GRO~l>WATER • Hydraulic: propcnies of aquifer . 
CLEA.l'"UP or 
MOJ\1TORIN'G is • Type of soil contaminants and leYels . 
neceS$ary. 

• Soil type . . 
• Compare e:round water contaminant levels to MCLs and ALs. · 

• Potential of the contaminants to migrate . 

• Location of drinking water weiJs in the area . 

• BAT . 
I 

• Cleanup and monitoring costs . 

-

GROUNDWATER • Compare groundwater contamirumt levels to MCLs and Al.s . 
MOl\1TORl.NG may be 
appropriate in lieu or ·• Groundwater qu:~lity in n~rby wells. 
GROUND. WATER · 
CJ,.EAA'UP • Regional cleanuplcontrol strategies . 

CRWQCB-U. MA \' 1996 GUJDEBOOJ.: ,.,~ J . J.Z 
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Table 3-9: TIU:A TMENT Options for GROUNDWATER CLEANUP 

STEP la: TRIA TMENT Options (e:umples): 
Once the extent of groundwater 
contamination has been fully • Air sparging with '\'apor ex1raction . 
defaned, a decision must be 
made regarding • Pwnp and treat using carbon adsorption 

· GROlJllo'DWAT£R and/or ail" stripping. 
CL£Al'o~. Consider all 
TREA Tl'ofl:NT options and • Ion~xchanse for nitrates. 
consult '1\ith Regional Board 
staff. • Free product remo\-al +pump and treat 

• Bioremediation . 

' 

STEP lb: CRITERIA to consider under TREATMENT 
.. Before fmalizing your Option: 

• GROUNDWATER 
TREA TME~"T options, • Soill)-pe. 
consider the listed criteria. 
·These criteria will assist you in • Hydrology of the site. 
choosing the most cost effective . 
and efficient TREATME~I • T)pes of groundwater contaminants,. 
method. -

• GroWld\1.-ater contaminant ~ls . 

• Cleanup levels, BAT.1Ratmcnt costs . 

.. 

.) 
CRWQCB-LA. MAY J996Gl:JDEBOOJ.: 
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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 fmal choice(s). 

STEP 3: Prepare and submit 
Corrective Action Plan for 
Agency approval. 

D~tails on preparing and submitting 
Corrccti1•t Action Plans ·ore discussed in 
Chapter 2, ''O.·en·it!W of the Assessment and 
Cleanup Process," and in tlte appendices. 

STEP 4: Complete 
cleanup. 

groundwater 

Groundwater cleanup can be terminated 
when o~e of the following conditions are 
met: 

A. ·Groundwater contaminant concentration.s 
are reduced below MCLs, or, 

B-. Groundwater contaminant concentrations 
'are reduced and still exceed MCLs; however, 
cleanup perfonnance measures show that 
additional cleanup v.iU not reduce contaminant 
levels. Groundwater monitoring might be 
required. 

Closure Report and Verijicatio" 
Alollitorillg Data: 

To obtain an NFA Jetter, the property owner 
must document lhat the site does not pose a . 
threat to ground~-ater quality. Or, ifthere is a 
continuing threat to groundwater quality, the 
property ov-nr::rm~st demonstrate that further 
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cleanup/treatment will not . reduce the 
contaminant levels. The "closure repon" 
should include the fotlowing: 

• Preliminary site assessment results; 

• 
• 

• 

soil and groundwater assessment 
results; 

. 
results of the cleanup, including any 
"risk assessment/chemical transpon 

. modeling, .. and 

verification monitoring data . 

After re\iewing the "closure rep on," Regional 
Board staff \\ill ·issue the RP one of the 
following: 

· 1) An l\'F A letter indicating that no 
funher investigatory or cleanup work 
is required, or 

2) · a letter that indicates the case requires 
funher Regional Board evaluation or 
cleanup/remediation, monitoring or 
other actio~ or 

3) a Jetter indicating that the ease is no 
longer eligible for the panicular 
Regional Board program an.d that it 
wiJJ be referred to the appropriate 
local, county, state, federal, or another 
jurisdiction program. 

In some eases. 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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CHAPTER4.0 
Guidance for Petroleum-Impacted Sites: Soil Screening Levels- May 1996 

·• 

Summary 

. This chapter explains an interim approach, or 
~ "guidance, • using numerical soil screening 
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 envirorunentaJ 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-tenn 
effect of . residual contaminants on 

1 groundwater and their potential hazard for 
t 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 not 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) manuai 
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- 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 Jaws 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 cleamtp should be the first 
task un_dertaken by the Regional Board staff 
and its Technical Review Committee. The 
Regional Board should establish standards 
for 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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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 
to groundwater". 

Objective 

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 
petrol~um-impacted sites in a way that both 
protects water resources and is stiJI ·cost 
effectiv~. Through this approach, the Board 
.seeks to encourage prompt cleanups that 
restore sites to their intended uses. 

·:;-- '"The approach relates onJy 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 clui.nges or gaining new 
information about the site. However, the 
Board may require groundwater monitoring if 
it confirms that soil contamination has 
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impacted groundwater. 

The attached Table 4-1 provides the basis for · 
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 
is 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 range5. 

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 (PAlls) where needed, 
based on the product (gasoline, diesel, fuel oil, 
etc.) that was discharged into soil. 

. The screemng 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 ofBTEX mobility and 
toxicity, the ·screening levels are determined 
based on distance from groundwater and soil 

Pap4-1 
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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 

. (E 1739-95)). The screening levels also fall 
below the preliminary remediation goals 
(PRGs) published by the USEP A, _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 aJtemative approaches are · 
generally reconunended to be below the health 
risk-based screening threshold values, such as · 
PRGs. 
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Procedures 

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

1) A thoro .ugh 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 intervaJ in which 
multiple consecutive samples (including soil 
r.natrix 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 rngll, 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 confinn 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-C 12 range, no other 
n>H screening is necessary. TPH levels greater than the C4-Cl2 screening level sh6uld be · 
differentiated using ~s Chromatograph/Mass Spectrometry (GC/MS) carbon range methods for:­
hydrocarbon screening or speciation or EPA Method 8015 (DHS Modified). ·EPA Method 8310 shatl 
be used for P AH analysis to achieve a detection limit of 0.2 ppb for individual constituent ofP Ails. . . 

Discuss the site assessment results, proposed screening levels, and confirmation testing results with 
Regional Board staf[ If the finomgs 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. · 

A Typicaf Hydrocarbon Plume Undergoing Natural Bioremediation; 
Cross·section 

Legend: 

l\1\\\~~~\l Aerobic . Margins 

.. ~ Anaero.blc Core 

. CRWQCB-LAMAYJ99'GUIDE800K 

... .. .. 
• 

~ Residual Phase 

~. Woter Tobie 

Cross Section 
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. i 
-,:..:;· 



·e 

,. 
: ~· ••• 

-

e . 

·Guidance fonP-etroleum-Impacted Sites 

Examples 

Example 1: 

An~ storage tank was removed at a gasoline station.. Gasoline contamination in soil has been confinncd and the 
. lateral and vertical extent of the contamination has been adequately defined. Site lithology consists of 6()0~ sand and 40% silt 
;~ Depch co groundwater is 40 feet tiom the surface.. Soil samples obtained at 10. 15, and 20 feet below ground surface showed 

the following results (fable El). TPH as gasoline (C4-CJ 2) was ~titied by EPA Method 8015 (Modified) . 

. From Table 4-1, the soil scr-eening level for TPH (C4-CI2) is 500 mglkg at 20 to 30 feet above the groundwater table. By 
intapolating the tab)~ values, soil screening levels foc a lithology of 6()0/o sand and 400~ silt are calculated as follows. The 
screening livel for benzene in sandy soil, 30 feet above grom1dwater, is ((30-20)/(80-20)]x(0.033-0.0II)+O.OI .l-Q.Ol5. In 
the same way, the screening level for silty soil is 0.02. Given the site lithological composition of 600/e sand aild 400/o silt, the 
final screening level for benzene at 30 feet above groundwater is (0.0 I Sx0.6)+(0.02 x0.4FO.O 17. Results for other constituent 
and depth are in Table E2. 

Table El : 

Sample Distance Above 
Depth Groundwater 
(fi) (ft) 

10 30 
15 25 
20 20 

TPH 
~4-Ctn B I E X 

--·-·--mg11cg (ppm)-·-----

1500 1.6 9.1 NO 63 
210 0.01 0.4 NO NO 
100 ·,o.oos ND ND ND 

ND=non-detected. Detection limit=O.OOS mg11cg for BTEX. 

TableE2: 

Distance Above 
Groundwater Sand Silt 600/e sand I 400/e silt 

30 B=O.OI5 8=0.02 0.017 
T=0.58 T=l 0.15 

25 B=O.OJ3 B-6.016 0.014 
T=0.44 T=0.75 0.56 

The analytical raulls at 10 feet (30 feet above groundwater) definitely call foc soil cleanup action since all concentrations are 
above the screening levels as defined above for TPH. benzene, toluene, and xylene. All othe.r results are below the screening 
levels; therefore, cleanup does not need to extend beyond IS feet below surface. 

CRWQCB-LA MAY I"' GUIDEBOOK 
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EXAMPLEl: 

A ~perty located in LA central basin eannarked for redevelopment was found to be impacted by petroleum ptodllCl. 1be 
source had been detennined and removed. Sevaal soil borings were drilled around the source area and soil samples were 
obtained at different depths. l.aboratoty analyses of the soil samples revealed that the concentrations C4-C 12 = 1000 mglkg, 

, Cl3-C22 "" 7000 mglk.g, and C23-C32 = 25000 mgllcg extended to a depth of 18 feet below ground surface. A shallow 
"perched" gromdwater.was first c:noountcred at 35 feet below grade, and found to be not impacted yet. However, infoimation 
.obtained from the RWQCB Basin Plan shows that the regional drinlcing water aqUifer is at about 170 feet below ground 
surface. · 

. In this example, if the perched groundwater is determined to be non-drinking water, TPH screening level foe "> 150 feet" 
category in Table 4-l applieA Since all soil concentrations an:; less than the table values, no soil cleanup is required 1be same 
would apply to the regional groUndwater aquifer, that is, no soil cleanup is required and case could be closed 
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Table 4-1: Maximum Soil Screening Levels (rng/kg) for '{PH and BTEX above Drinking Water 
A . !L"- i:t 

1,000 10,000 

100 1,000 
' · · . 

'~:'i" )!'~ . 

B . . :r ,··w 

B 0.044 B-0.077 B=O.I65 B 0.8 
T=2 T=4 T=9 T=43 
E=8 E==17 E=34 E=170 

X=23 X=48 X==93 X=t65 

B=0.022 B=O.OJJ B=0.066 B=0.34 
T=I T=2 T=4 T=I8 
E=4 E=7 E= 15 E=73 

X=ll X=20 . X==40 X=200 

B==O.Oll B==O.Oll B=O.Oll B=0.044 
'· 

T=O.l5 ' T=O:J T=0.45 
E=0.7 E-0.7 E=2 

X=L75 X=l.75 X=5.3 

T=2.3 
E=9 

X=24.5 
• lPH =Total petroleum hydrocarbons. · 
• BTEX "'benzene, toluene, ethylbenzene, and xylenes, respectively. MCLs (ppm): B=O.OOI, T=O.I5,E=0.7, 

.f X==L75. 
• MI'BE (methyl tertiary butyl ether) must be included in BTEX analyses. 
• BlEX screening concentrations detennined per the attenuation factor method as described in R WQCB Guidance 

for VOC Impacted Sites (March 1996), with a natural degradation factor of II for benzene. Table values for 
BTEX can be linearly interpolated between distance above groundwater and are proportional to fraction of each 
lithological thickness. 

• Values in Table 4-1 are for soils above drinking water aquifers. All groundwaters are considered as drinking 
water resources unless exempted by one of the criteria as defmed under SWRCB Resolution 88-63 (fDS>JOOO 
mg/L, or deliverability <200 gaVday, or existing contamination that cannot be reasonably treated). Regional 
Board staff will make a detennination of potential water use at a particular site considering water quality 
objectives and beoefJcial uses. For non-drinking water aquifers, regardless of depth, n>H for "> 150 feet" 
category in the table should be used; B1EX screening levels ore set nt 100 times respective MCLs as preliminary 
levels detennined 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 uses scale. 

• 
·• 
• 
• 

For BTEX, each component is not to exceed the specified ·scrr:ening Jevel. 
For TPH, the total allowable for each c:a~bon range is not to be exceeded. In areas of naturally-occurring 
hydrocarbons, Regional BOard stafTwiU make allowance forn>H levels. 
BTEX to be analyzed by EPA Method 8020 or EPA Melhod 8260 (usually for confirmation) . 
TPH to be analyzed by EPA Methods 418.1 plus 8015 (Modified). Ranges ofTPH to be analyzed by GCIMS 
carbon range methods (EPA Method 8260) or EPA Method 8015 (Modified). · 

CRWQCB-LA MAY 1996 GU~DEBOOK 
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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 ~o leaking underground tanks in 
California.· The5e 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 Livennore 
: N a tiona! Laboratory presented. 

"Recommendations to Improve the Cleanup 
· Process for California's Leaking Underground 
Fuel Tanks" to. the State Water Board. That 

l report, endorsed in part by the Executive 
~ Director of the State Water Board, 
· reconunended 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 eligible 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 Techniccil Review Committee to 
identify fuel contamination sites that do not 
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pose a significant threat to groundwater and 
would therefore qualifY for closure as low risk 

· fuel contamination cases. The criteria are 
consistent with similar infonnation 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 c1osure after additional data are 
submitted. Soil screening levels in Table 4-t · 
are reasonable, yet protective of water quality, 
and should ensure that there wiU 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 ·_y 



Guidance for·Petroleum-Impacted Sites ._ .. 
,. 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 detennine when passive 
bioremediation and monitoring. instead of an 
active deanup, 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 

_. obtaineCI by calling Sandra KeUey, of Regional 
Board staff, at (213) 266-7521, or by 
downloading it from our electroruc bulletin 

:~ , board at (213} 266-7663. The checklist will 
.-· assist in: 1) determining if passive 

· ·~ ·bioremediation in groundwater is appropriate 
/1. 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 l~ GUIDEBOOK 

DEFINITIONS 

A. L 0 W . RISK s· 0 I L 
CONTAMINATION - sites are 
ready for closure when: 

I. Tbe leak has been stopped and on~oing 
sources, iacludin& fuel-saturated soil and 
soil which contains mobile fuel components, 
b.ave been removed or remediated. 
·Sources· include tanks and associated piping, 
gasoline-saturated soil, and soil with mobile 
gasoline components (e.g., lenchate or vapor) 
that can degrade groundwater quality or pose a 
significant threat to human health or the 
environment "SignifiCllrlt threatN is a long-term 
adverse effect on groundwater quality, including 
causing the non-localized cxceedance(s) of 
maximum contaminant levels (MCLs) in the 
groundwater and/or posing a potential hazard to 
human health. 

2. The site has been adequately charactll!rized 
and the soil contamination appears stable. 
The vertical and horizontal extent of the soil 
contamination bas 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. D!!!tedable levels or contamiaaab in the soil 
are lower than tbe soil screen in& levels in the 
attached Table 4-1. 

B. 

L 

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

Tbe leak has been stopped and ongoin& . 
sources, Including free product, have been 
removed or remediated. wSources" include 
tanks and associated piping, tree-floating 
gasoline, gasoline-saturated soil, and soil which 
contains mobile gasoline components (e.g., 
leachate or vapor) that can degrade 
groundwater quality or pose a significant threat 
to human health or the envirorunent .. 
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2. 

3. 

•significant threat" is a long-term ad\'erse effect 
on grmmdwater quality, including causing the 
non-localized exceedance of maximum 
contaminant kvels (MCLs) in the groundwater 
and/or posing a potential hazard to human 
health. 

The site bu been adequately cbancterized, . 
and the groundwater contamination plume 
Is stable. The verticat'and borizootaJ el\1ent of 
the ~ala' contamination plwne has been 
defmcd and data demonstrate that the plwne is 

. stable. Potential horlzontal and vertical 
conduits, which · could act as preferential 
pathways foc the dissolved plwne, must also be 
evaluated. 

A stable ~oundwatcr plwne is characterized by 
decreasing · or stable concentrations of 
hydrocarbons in groimdwater, and no MTBE is · 
detected. Evidence of biodegradation can be . 
demonstrated by a comparison of backgr<>WJd 

, and hydrocarbon plume concentrations of site­
specific indicators (e.g.. oxygen, nitrate, redox 
potentia). and bacteria concentrations). These 
data may be necessary to supplement other site­
specific information when utilizing passive 
biorcmediation as a cleanup method. 
Groundwater monitoring may be required. 

No drinking water · ll'elb or aquifers, or 
surface waters •ave been or are Ukely to be 
aft'ec:ted. 

4. Groundwater •u been Impacted, but 
contaminant levels are below MCLI, or 

Groundwater lau been .impacted and 
. contaminant levels exceed MCLI; however, 

treatmtot performance criteria demonstrate 
that a •lgnificaot reduction or the 
contaminant Ienis cannot be achieved. The 
groundwater plume must be stable, and 

· continued groundwater monitoring may be 
required 

. Low risk groundwater contamination sites that 
require .additional monitoring will be issued 
pre-closure letters stating that the ease may be 
eligible for closure when groundwater 
monitoring is corilpleted. · 
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Many fuel contamination sites with both soil 
and groundwater contamination may be eligible 
for separate soil clOSW"C while the groundwater 
cleanup/monitoring is ongoing. 

WHAr CAN A . RESPONSIBLE 
PARTY DO TO EXPEDITE REVIEW 
OF A LOW RISK CASE? 

If a responsible party believes that · a site meets the low 
risk criteria, we reconunend that the responsible party 
provides the ovcn;ight agency with a summary of the Site 
Investigation arid Cleanup History (form · attnched) to 
ex-pedite 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. 

AJI responsible · parties, regulators, and . 
consultants are encouraged to use the criteria 
to evaluate their sites and detennine 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 HiJI at .. 
(213) 266-7558, Harry Patel at (213) 266-
7575, or Jack Price at (213) 266-7622. 

.· --!_ 

~ 
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CHAPTER5.0 
GUIDANCE FOR VOC-IMPACfED 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 screeni1.1g 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.Yadose zone 
by a vacuum system. "Vapor extraction" has 
not only become a popular but also an 

.... effective cleanup process for VOCs. 

1.?- The soil cleanup screening levels for vadose 
· rones 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 s·creening 
levels as: 1) screening criteria below which no 
remediation is required, 2) proposed soil 

· cleanup tru:gets, and/or 3) perfonnance criteria 
to evaluate the effectiveness of remedial 
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actions. If desired, 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 attempts in the pa5t 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 

·' USEPARegion.IX's Preliminary Remediation 
<<·Goals (PROs) for screening sites where 

. chemicals have been released. USEP A's PROs 
·are based on available toxicity values (but not 
Cal/EP A 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 Zones 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 
distn1mtion 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 vadose 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 qf contamination, depth to . 
ground water, and the type of soils 
encountered from g~ound surface to 
groundwater. 

To find out the .vertical extent of 
. contamination, a minimum •ctean 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 
VOCs, depth to. groundwater, or vadose zone 
materials. Analytical methods used to deteCt 
the concentration of contaminants are EPA 

.. 
.._Y 



·e Guidance for~VOC-Impacted Sites 

··e 

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 c~n 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 fonns of 

voc contaminants; they can be gaseous, 
liquid, or adsorbed onto solid particles. The 
AF is a measure of. ihe 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 trus region and 
chemical property data for 29 common VOCs, 
and modified by the factors of distance above 

CRWQCB-LA MAY 1996 GUIDEBOOK 

groundwater and the vadose zone lithology. 
The detailed calculation procedures are 
described in Appendix A of this document. 

· Soil cleanup screening levels determined 
thJ:ough 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-l offers total average 
attenuation factors, AFy, in terms of distance 
above groundwater and the vadose zone 
lithology. AFycan be applied directly from the 
table (e.g., AF=ll given groundwater at 80 
ieet 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 4istance of the 
vadose zone between the contaminant and 
groundwater. The caption of Table 5-l 
provides an example. 

l . . 

To use Table. 5-1 directly, minimum data . 
required include cont3minant concentrations at · 
various depths, depth to groundwater, and 
vadose zone lithology between the point of 
VOC detection and water. Use the I SO-foot 
values for AFT for distances greater than 150 
feet above groundwater. Use the table values 
of AFT to detennine total voc concentrations 
for soil cleanup. 

As a final step, multiply the selected table 
value AFT by the water quality standard . 
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B) 

C) 

D) 

E) 

F) 

Conduct a feasibility ~dy- to 
determine if VES is applicable to the 
site. 

Measure soil physical properties to 
determine operating parameters of 
VES. 

CotJect 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 VOC concentration over time at the 
extraction wells and in strategically 
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 limit. 
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 
conc~trations." This begins at the 
point wh~n no decrease in vapor 
concentration is observed. The VOC 
is then monitored after specified . 
periods oftime, with no extraction, to 
measure the concentrations as they 

·"rebound" ovei 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 50 percent o( 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 ~lear the site 
from further vadose zone remediation by VES: 

I) 

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 graduatJy decreases to a 
eonstant level - by monitoring 
concentration rebounds after. 
extraction shut downs. 
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3) 

4) 

Check if there js i;eduction of 
concentrations iil~g'il matrix samples 
at selected "fine-griraed horizons" in 
the vadose zone. · 

Apply .. transport modeling" to show 
that any residual contaminants will not · 
pose further threat to groun~water 
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 J.lg/L with soil 
cleanup screening levels calculated in this 
guidance process to determine the 
effectiveness of the remediation and when to 
terminate it. See Appendi.x A for further 
explanation. 

l 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., IDS>3000 

· mg/L, deliverability <200 ·gal/day, or existing 
contamination that cannot · be reasonably 
treated) . . Regional Board staff shall make site- -
specific water usc 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 envir-onment 
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and are very mobile in the vadose zone, thus 
posing ·a threat to groundwater quality. 
AJthough 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 

.wa~er 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 
~eneficial use requirements • . availability of 
reuse in other water bodies, etc., will be 
considered. - However. the cleanup standards 
should normally not be as stringent as required 

· for usable drinking water bodies. · 

_ .:_ ;. : 
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Table 5-1: 

·=. · 

13 26 

10 19 

8 15 

5 11 

3 7 

1 3 

I I 

1 1 

Distance (ft) Between Ground Water (G. W.) and the Measured Point; 
Lithology (USCS Standard) Between Ground Water and the Meas~ed Point. 
•= See Section 5 of Appendix A 

EXAMPLE: 

DISTANCE 

51 255 

39 193 

30 151 

22 109 

13 67 

5 26 

3 13 

1 7 

A manufucturing factory used PCE in its degreasing process. Soil data are shown in tabl_e below. Ground water at the site is 
about 80 feet below ground surface. Lithology is about 5o percent gravel and 50 percefit sand. ·use Table 5-1 t~ detenninc 
the attenuation factor (AF) for different depths as follows: 

At sunace level (i.e., fiO feet above ground water): AF., = S x SO%+ II x 50-/e = 8 
At 20 feet level (i.e., 60 feet above ground water): . AF 6ft= 3 x 5()0/e + 7 x 5()0/e = 5 
At 40 feet level (i.e., 40 feet above ground water): AF 40 = l x SOO/e + 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 soi1 cleanup is required. 

De.pth (ft) 

l 
20 
40 

Soil Data (pglkg) Cleanup Level (pj>b) 
40 
20 
10 
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40 
25 
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 -Ally 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, ori 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 lfavels 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. 
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. 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 bod_y ·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 cas.ing. 

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. 

$ ', 
# Applied Action Levels (AALs) - These values are based on maximum acceptable 
~~- exposure of biological receptors to substances associated with hazardous waste sites and 
.: facilities. AALs (:!re derived by considering health effects without dealing with technical 

feasibility, economi·c concerns, or other factors. California OOHS AALs are not enforceable 
drinking water standards in the same sense as MCLs are, but are levels at which OOHS 

;~, 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. 

Aquiclude- 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. 

Aquifer test - A test involving the withcirawal .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 oftramsmissivity and/or storativity. 

Aquitard - An underground geological formation of low permeability. 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 level 
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 through the biological 
: ·processes of naturally occurring organisms. 

Bioremediatlon - 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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· e 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 generally 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 limitations 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 
::,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. 

"1 

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 Transmissivity. 

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 aquifer ~ Geological formation capable of storing and transmitting water in 
usable quantities overlain by a less permeable or impermeable formation, .Confining layer, . 
placing the aquifer under pressure. 

Confining bed • A body of "impermeable" or low· permeability material stratigraphically 
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 consultant 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 health 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 affected. 

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. 

-~ . 

~~·Decontamination - A variety of process . used to ·clean equipment that has contacted r f9rmation material or groundwater that is known to be or suspected of being contaminated. 

Dens.ity - Matter measured as mass per unit volume expressed in pounds per gallon 
(lb/gal), pounds per cubic ft {lb/ft3), and kilogram per cubic m (kg/m3) . 

. . ,·, Depth to ground "Water - Distance from the ground surface to the water table. 

' · ~etection limit- The lowest concentration of a chemical that can be reliably reported to 
.t be different from zero concentration, 

Discharge- 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 microscopic variations 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 
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DO- Dissolved oxygen 

Downgradient - lrrthe 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. 

Drawdown - The distance between the static water level and the surface of 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 

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

.. prevent it from impacting the soils. · 

" Duplicate Sample - All 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 land area through transpiration of plants and 
evaporation from the soil. 
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. , Fault - A fracture O(; a zone of fractures along which there has· been displacement of the 
. sides relative to one another parallel to the fracture. . 

·Field duplicates (FD1 and FD2) -Two separate 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 welt 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 smooth, 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- Lighter-than-water fluids, generally 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 formation. · 

/ Free product - Liquid hydrocarbons or other chemical that accumulate on top of 
''' .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 rate.s; this time of travel through the 
column (called retention time) forms the basis for compound identification. 
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-· Gas chromatograp.hylmass 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 pattem. 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 
c saturated zone that is ·under hydrostatic pressure. The water that enters wells and issues 
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. 

Ground 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 quality - Refers to chemical, physical; biological, bacteriological, 
· radiological, and other properties arid characteristics of water which affect its use. 
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Ground water sampling - The collection and subsequent chemical analysis 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. Variou~ additives, such as sand, bentonite, 
and hydrated lime, may be induded in the mixture to meet certain requirements. 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 

. l·ength units i.e: _feet or meters. 
~:. 

·c 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. 
q " 

. He~erogeneous - Nonuniform in structure or composition throughout. 

:.t HNU - Indicates a photolonization device for measuring aromatic compounds (e.g., 
J t;>enzene, toluene, xylene- petroleum hydrocarbons). 

· HSL- Hazardous Substance List (previous term for Target Administration Compound List) 

HSO - Health and Safety Officer 

N PDES ·- Natlonai Pollution. Discharge Eliminali!Jn System 

HSWA - Hazardous and Solid Waste Amendments . 

-Hydraulic 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 Sl System, the units are m3/day/m2 or. mlday. · 

Hydraulic containment- Refers to modification of hydraulic gradients, usually by pumping 
-:-groundwater, injecting fluids, and/or cur-off-walls, to control (contain) the movement of 
·contaminants in the saturated zone. 
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Hydraulic gradient .., The inclinqtion of the groundwater surface measured as the degree 
of deviation from horizontal in unconfined aquifers, 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 
occurren~e 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 "i 0 
feet below the water .table in order to retrieve a water sample through a one-way valve, 

IDL - Instrument Detection limit 

IDLH - Immediately dangerous to life and health 

· lmpenneable - 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: recognition of hazards, 
~' identification of controls, calibration of equipment, interpretation of standards, collection 

·•tti 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 intemal standard must be an analyte that is nota sample component 

Intrinsic Permeability - Pertaining to the relative ease with which a porous medium can 
transmit a liquid under a hydrostatic or po.tential gradient. It is a property of the porous 
medium and is independent of the nature of the liquid or the potential field. 

IP - Ionization potential 

lsoconcentration lines - Lines of equal contaminant concentrations. 
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~.Isotropic ~ Said of .a medium whose properties are the same in ~II directions. 

Laboratory duplicates (LD1 and LD2) - Two sample aliquots taken in the analytical 
· laboratory and analyzed separately with identical procedures. Analyses of LD 1 and LD2 
give a measure of the precision associated with laboratory procedures, but not with sample 
collection, preservation, or storage procedures. 

Laboratory perfonnance 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 Department of Public Works. 
. . . 

LACFD - los Angeles County Fire Department 

' >· laminar flow- Water flow in which the stream lines remain distinct and in which the flow 
;'; direction at every point remains un·changed with time. It is characteristic of the movement 
~,. , of groundwater. 

};,Landfill - A waste management unit at which waste is discharged in or on land for 
,.'· disposal. It does not include surface impoundment, waste pile, ·land treatment, . or soil 

amendments. 

LOP - Leak Detection Program. 

Leachat~ - The solution produced by the movement or percolation of liquid 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 regulatesf 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 deanup 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 m·anual to provide practical guidance to · 
regulatory agencies with regard to the cleanup of contamination from underground fuel 
tanks. 

-~ LUST - Leaking underground storage tank 
!~ 
~ .:: 1 

·" Manifest (soil, rinseate) - Documents hazaroous materiar 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. 

·:1· ·~ 

':..." Maximum Contaminant Level (MCL)- The maximum contaminant levels 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. 

NO- Non-detect. 
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,Nested well "' A se\pf multiple level wells constructed in the same boret).ole. 

NPDES- National Pollutant Discharge Elimination System. 

NPL - National .Priorities List 

NTU - Nephelometric Turbidity Unit. 

Observation well -A well drilled in a.selected location for the purpose of observing 
·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 uriit 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, 

1.social , and economic factors. 

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

ov
1 
A_

1
- Organic _vapor Analyzer,· gives a preliminary indication of the presence of certain : ) 

c;N O at1 e contaminants. 

Overdraft -The average annual decrease in the amount of fresh ground water in storage 
f that occurs during a tong-time mean water supply period, !Jnder a particular set of physical 
~~onditions affecting the supply, use, and disposal of water in the ground water basin. 
·. . .. ... · ~ 

·Paint booth -An enclosed or semi-enclosed area used for paint spraying operation. 

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 to its concentration in the other 
phase. · 

Perched water- Unconfined groundwater separated from a underlying main body· of 
: ·,groundwater by an unsaturated zone. 
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Percolate- The movement of liquid through openings (interconnected voids) within soil, 
sediment, or the fractures in a rock. 

. 
·Perforated casing - Well casings with holes or slots permitting 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 Ionization 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 
._ .. .. 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 - Ar1 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 . 
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-··POTWs - Publically..owned treatment works 

' 
ppb - Part per billion, ug/Kg, ug/L 

. · PPE - Personal protective equipment 

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

_Pump test- A test to determine aquifer characteristics. (See Aquifer Test}. 

PVC - Polyvinyl chloride 

QAIQC - Quality assurance/quality control 

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

,, Quality control sample {QCS) - A sample matrix containing method anatytes or a . 
t;j 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 
materials. 

,i·Radius of influence - The horizontal distance from the center of a well to the outer limit 
of the cone of depression or to the limit of effective vacuum pressure. 

· HCRA - Resource Conservation and Recovery Act of -1978 which regulates .monitoring, 
l investigation, and corrective action activities 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, 
leaky pipe, or injection well . . 

. ', Regional Boards (RWQCB) - The nine Regional 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 original 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. 

Rl - 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 
.. 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 Reauthorization Act of 1986 

;;.· Saturated zone- A subsurtace 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 of 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 Qf contamination · 
and the physical properties of the soil and water ih which it occurs. 

Site inspection (51) - The act of examining carefully a site to locate sources of 
contaminants. 

·slug-test - Ah aquifer test made by either pouring a small instantaneous charge of water 
into 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, especially 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 soil in which it occurs. 

· Soil gas -Vapors (gas) that occupy the small spaces between soil particles above the 
. saturated zone. 

Solvent- Any substance that can dissolve another substance. 

·.: SOPs- standard operating procedures 

·> SP - Spontaneous potential· 
\ ··.= 
1: Special notice letters - Special notice letters are sent to potentially responsible parties 
:to offer them an opportunity to enter into negotiations with US EPA for conducting specific 
remedial activities such as RIIFS 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 dra.wdown, commonly 
expressed in gpmlfl or m3/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 ihe body itself. It is usually expressed as 
,; a percentage. 
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Specific yield • The<ratio of the volume of water that a given mass of satur~ted rock or soil 
will yield by gravity to the volume of that mass. This ratio is stated as a percentage. 

SSC • Site 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 storage. 

: Stratigraphy - The arrangement of sediment in layers or strata. 

Subsulface 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 eiwironment where owners or operators are either unwilling or unable to 
/ address 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 surrogate 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 chemical concentration above which adverse health or environmental 
effects may occur. 't~c · ··• 

.. .TLV- Threshold limit value 

TOC - Total oga.nlc carbon 

TOH- Total Organic Halides 

:·.;Tortuosity- Sinuosity of the actual flow path in porous medium; it is the ratio of the length 
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 rt;lsidue on evaporation, dried at 356°F (1 B0°C},or, for 
many waters that contain more than about 1,000 mg/1, the sum of the chemical 
constituents. 

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 contamination 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 
.:· 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 composition 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 Control 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 

pg/l- Micrograms per liter 

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

Underground 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 movem~nt 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, a~d that 
are not affected by activities at the site. 

USCS - Unified Soil Classification System 

VSEPA- The Federal Environmental Protection Agency . 

USG$ - U.S. Geological Survey 

UV - Ultraviolet 

Vadose zone (unsaturated zone) -A zone that is not saturated by groundwater, bi.Jt 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 jnvolving 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 organic 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 purposes of disposal. 

. . . . . . . 

Water table - The surface of an unconfined groundwater at which the pressure is equal 
to that of the atmosphere. · 

WDR -Waste Discharge Requirements 

Well development - The act of restoring the hydraulic conductivity of the formation and 
removing all foreign sediment after constructing the monitoring well to ensure turbid~free 
groundwater samples. · · · 

Well purging -The removal ofwater 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 
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Partial List of References and Background Documents 
for 

Site Characterizations/Remedial Actions 
in the 

. Los Angeles Region 

GENERAL R.EFERENCES 

State Water Laws 

Porter-Cologne Water Quality Act, Section 13000 et seq. 

California Safe Drinking Water and Toxic Enforcement Act of 1986 {a.k.a . . 
Proposition 65) 

California Safe Drinking Water Act of 1989 

California Health and Safety Code CH&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 

California Code of Regulations (CCR) 

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

Title 22, Division 4 5, Environmental Health 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 CDWPl 

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 Angeles 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 Workplans, September .1992 

Ventura Countv. Resources Agency,. Environmental Health Division· 

Underground. Storage Tank Compliance 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 AngeJes 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 Angeles Region (4), Santa Clara . 
River and Los Angeles River Basins 

Order. No. 90-148 -LandT reatment of Petroleum Hydrocarbon Contaminated Soil 
in Los Angeles and Santa Clara River Basins 
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Order No. 91-92- General NPDES Permit and Waste Discharge Requirements for 
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 

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

California Regional Water Quality Control Board (Central Valley Region) 

'Marshack, Jon. B. The Designated Level Methodology for Waste Classification and 
Cleanup Level Determination, October 1986, updated June 1989 

Marshack Jon B, A Compendium of Water Quality Goals, September 1991 . 

Marshack, Jon B. Water Quality Goals for Components of Petroleum Based Fuels 
.in "MUN''Designated Waters, 13 May 1993. 

California Environmental Protection Agency. Department of Toxic Substances Control 
(DTSC) 

Hazardous Waste Testing Laboratory Certification List, Hazardous Materials 
·. Laboratory Section, Berkeley, California 

California Site Mitigation Decision Tree Manual, May 1986 

Scientific and Technical Standards for Hazardous Waste Sites, August 1990 

Integrated Site Mitigation Process, August 1991 (draft final) 

Waste Classification Regulation Guidance Manual, 1 October 1993 

Preliminary Endangerment Assessment Guidance Manual, January 1994 
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Health-Based Soil Screening Levels (HBSSLs), January 1994 

California Department of Water Resources 

Water Well Standards. Bulletins 7 4-81 and 7 4-90 

· San Diego County Environmental Health Services 

Site Assessment & Mitigation (SAJM) Manual, 1993 

United States Environmental Protection Agencv (USEPAl 

Superfund Public Health Evaluation Manual, EPA/540/1 86/060 (OSWER Directive 
9285.4-1), 1986 

A Compendium . of · Superfund Field Operations Methods, EPA/540/P-87/001 
(OSWER Directive 9355.0-14), 1987 

Guidance for Conducting Remedial Investigations and Feasibility Studies Under 
. CERCLA, EPA/540/G,-89/004 {OSWER Directive 93!;)5.3-01), 1988 

· Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW 846, 
1991 

Technologies· and ·options for UST Corrective Actions: Overview of Current 
Practice, EPA/542/R-92/010, August 1992 

!. . Guidance on Conducting Non-Time-Critical Removal Actions Under CERCLA, 
EPA540-R93-057, 1993 , 

Region IX Preliminary Remediation Goals {PRGs), draft March 1993 

American Society of Testing and Materials CASTMl · 

Guide for Risk-Based Corrective Action Appiied at Petroleum Release Sites, Draft,· 
6 January 1994. 
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LOS ANGELES AREA AND VENTURA COUNTY AREA GEOLOGY AND · 
HYDROGEOLOGY BACKGROUND DOCUMENTS 

USGS 7.5 Minute Topographic Maps 
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ATTENUATION FACTOR METHOD FORVOCS 

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 ofVOC contaminants that can be retained in the soil above gro.und 
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: 

Where: 
.. 

Cr =Total soil concentration (g/ml) 
Cs =Concentration in sorbed phase (g/g) 
C9 =Concentration in gaseous phase (g/ml) 
C1 = Concentration in liquid phase (g/ml) 
Pb = Soil bulk density (g/ml) 
ew =Soil water content by volume (dimensionless(-)) 
n =Soil porosity (dimensionless(-)) · 

(1) 

Substituting the two partition coefficients between the sorbed and liquid phases ~=CJC1 
= f!J!:·K.x. and between the gaseous and liquid phases ~=CJC1, into equation (1 ), we have: 

Where: foe= Soil organic carbon content (dimensionless(-)) 
Kvc =Organic carbon partition coefficient (mllg) . · 
~ =HenrY's law constant (dimensionless(--}) 
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Figure 1: Illustration of Attenuation Effect 
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VOC Concentration Partition Distribution in a Conceptual Vadose Zone Unit 
[All parameters defined in equation (1 )] 

CRWQCB-LA MAY 1996 GUIDEBOOK: ATTENUATION FACTOR METHOD FOR VOCS PageA-5 



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: 

(3) 

Hence, substituting·(2) into (3), AF becomes: 

(4) 

By definition, AF is always greater than or equal to 1, at whidl there is no attenuation. The 
larger the AF is, the larger the attenuation effect is, i.e:, the larger retention potential 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 C'arson area). The physical parameters required for equation (4) are provided in ----.~ 
Table 1 as follows: ''*'~ 

Table 1: Statistics of 55 Soil Physical. Parameters 

Distribution 
Minimum 
Maximum 
Mean 
Std Deviation 
Median 

Pb (g/ml) 

Normal 
1.2 
2.27 
1.746 
0.242 

Normal 
0.031 
0.4 
0.167 
0.103 

foe(--) 

Log-Normal 
0.0002 
0.015 
0.00247 
0.00324 
0.00138 

n (--) 

Normal 
0.143 
0.54 

. 0.364 
0.093 

The following values ot soil physical property parameters are then selected to produce the 
maximum attenuation factor, AFMAX: · 

Pb = 2.27(g/ml): 8w = 0.031(--), foe= 0.015(--), n = 0.143(~). 
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··- Table 2 tabulates the AFaw< for 29 common VOCs, which are calculated using equation (4), 
along with California MCLs and dlemical property parameters Koc and ~. These 29 VOCs 
are grouped into four brackets based on the AFw.x values. Rounded average numbers for 
AFMAX are provided to simplify calculations. To be used under site-specific soil physical 
conditions, AFMAX should be modified by the following factors to generate soil screening 
levels for VOC impacted sites. 

2. Modification Factor Due to Distance above Ground Water (AF0 ) 

We assume a general linear relationship between AF and vertical distance above ground 
water. Based upon the definition of AF, the closer the distance to ground water, .the 
smaller the AF should be. 

Hydrogeological information in the· San Fernando Valley Superfund area, Los Angeles 
County, indicates that groundwater elevation fluctuation has been± 20 feet for the last 
decade or so. Therefore, 40 feet above ground water table is cnosen as a "smear zone" 
where ground water needs more protection and the AF values should be more stringent 
(i.e., smaller). The average ground water depth in the northwestern portion of the San 
Fernando Valley Superfund area is about 150 feet above the high concentration plume 
area. ·Hence, 150 feet is taken as a depth of concern for the AF modification, which is 
considered to be reasonable, compared with ground water depth in other areas in the Los 
Angeles County. We have also assumed no change in AF for distances greater than 150 
feet above the ground water table. 

A study of VOC downward transport by using an one-dimensional vadose zone transport 
,. model, VLEACH (Ravi 1994) indicates that the VOC transport rate can increase an order 

of magnitude in the "smear zone" immediately above the grdtmd water 'table. In. other 
words, AF should be reduced to one-tenth of the original value (AF /1 0) at that point. 

We then interpolate linearly between the distance from ground water to the vadose zone 
point of interest to calculate an AF modification factor. Since two zones above ground 
water table have been distinguished so far: from ground water table to 40 feet above the 
table and from 40 feet up to 150 feet above the table, we have two segments in the 
relationship of ~istance above ground water table and attenuation factor: (150, 40] versus 
(AF, AF/1 0) and [40, 0] versus [AF/1 0, 1 ], where the datum point (zero) of the coordinate 
is at the ground water table and distance is measured up from the water table. Hence, 
attenuation factor modified by distance above ground water, AF0 , can be determined by 
the linear interpolation: 

(AF0 - 0.1·AF)/(AF:.. 0.1·AF) = (D- 40)1{150- 40) 
(AF0 - 1 )/(0.1·AF- 1) = D/40 
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TABLE 2: MCL. Koc, K... MAXIMUM VALUES OF ATIENUATION FACTOR FOR COMMON VOCs 

(: ~i>oi:~iiff?/():<':: .,' . ····/ >t'·'•;i:;.' .(iih';;f~ ·-v~~ ,; ;•-_, .. ; : .=::•::~ ' MCL(Jigll)" :. ·"··--·· . .= Koc{mllq)• :: 
.· .- 1(.(-)• . .. · .. ,· ·-.. :-:--.- AF '''••·• .. .. : ::~:;:· 

Acetone 61(1 2 0.0009 3.2 

Methyt Ethyl Ketone (MEK) 1900" 5 0.0011 6.5 

Chlofoet"- 3 0.387 5.7 

ROUNDED AVERAGE & 

Benzene 1 65 0.229 73 

Chlorororm 100 31 0.158 36 

Cis-1.2-{jfchloroettwlene (c-1 ,2-0CE) 6 59 0.274 67 

Dichlorodilluoromethane (Freon 12) 390' 58 4.158 80 

1 1-Dichloroethane 11 1-DCA) 5 30 0.179 35 

1,2-Dichloroethane 11.2-0CAl 0.5 14 0.05 17 

Dichloromethane Chloride) 5 9 0.11 11 

1 1,1 ,2-Tetrachloroethane 1 54 O.ot6 60 

Trans-1 ,2-dichloroettwtene 1\-1 ,2-DCEl · 10 59 0.274 67 

1,12-Triehloroethane (11,2-TCAl 5 56 0.05 63 

ROUNDED AVERAGE 50 

Carbon Tetrachloride 0.5 110 0.998 125 

Chlorobenzene 30 160 0.1"46 1n 

11-~hloroelhvlene (1 ,1·DCE1 6 65 6.237 95 

Ethytbenzene 700 220 0.328 244 

1,1,2.2-Tetrachloroethane 1 220 0.021 243 

Tetrachloroethylene (PCE) 5 660 0.956 729 

Toluene 150 260 0.274 288 

11,1-Trichloroethane f111-TCA) 200 150 0.116 166 

. Trichloroethylene (TCE) 5 130 0.371 145 

Trichloroftuoromethane (freon 11l 150 160 4.03 191 

1,1,2· TrichlorDotrifkloroethanejFreon 113) 1200 160 2.41 185 

Vinyl chloride (VC) ·o.s 57 29.1 169 

o,m,p. Xylene 1750 240 0 .22 265 

ROUNDED AVERAGE 200 

12-0ichrorobenzene 600 1100 0.079 1210 

1 3-Dichlorobenzene 600 1200 0.079 1319 

1 4-Dichlorobenzene 5 1200 0.066 1319 

ROUNDED AVERAGE 1200 

OVERALL AVERAGE: 25& 

R<lference: a • California HCL fro• OCR Title 22 . 
b z US&PA (1994) Region IX Preli~inary Remediation Goals (PRGs ) Second Half 1994. (Augu3t) . 
(except va lue for chlor0ethane from Montgomery (1990}) 
c - PRG values tor tap water (USEPA 1994) 
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By the assumptions arid reorganizing above equations, the linear segment functions of AF0 

can be expressed as: 

AF0 =AF 
AF0 = (0.9·(0-40)/11 0 + 0.1 ]-AF 
AF0 = 0·(0.1 ·AF -1Y40 + 1 

0>150 (5) 
40<0!>150 . (6) 

0~40 (7) 

Where: AF0 ·= Attenuation factor modified by distance above ground water (:2: 1 always) 
0 = Distance from ground water to point of interest (ft}. 

If an individual VOC is of interest; the individual AF~ or rounded average AFw.x from the 
corresponding bracket in Table 2 can be substituted for AF value in equations (5) through 
(7). If total VOC concentrations should be concerned, the 29 VOC overall average AFw.x 
equal to 255 can be used. When AF=AfMAX;:255, equations (5), (6), and (7) become: 

AF0 = Z55 
AF0 = 2.09·(0-40) + 25.5 
AF0 = 0.61 ·0 + 1 

Here AF0 is only a function of D. The function is illustrated in Figure 3. 

0>150 . (8) 
40<0~150 (9) 

0~40 (10) 

:~ ·3~ Total Modification Factor Due to Distance above Ground Water and Lithology (AFT) 

Soil types can affect the rate of transport due to infiltration and further retention of VOCs. 
In general, fine gra.ined soils with relatively slow infiltration have a higher retention ability 
than coarse materials. Therefore, VOC retention should be different in each lithological 
layer. Assume AF is different in each lithologic layer and proportional to fractions of .each 
lithologic thickness of gravel, sand,. silt, and day layers within D. Then the relationship 
can be expressed by the following equation: 

AFL = (TGRID}·AFGR + (TSAIO)·AFSA + (TSIID)·AFSI + (TCUD)·AFCL (11) 
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Where: AFL =Attenuation factor modified by lithology(~ 1 always) 

TGR =Total thickness of gravel iayer within D (ft) 
TSA =Total thickness of sand layer within D (ft) 
TS I = Total thickness· of silt layer within D (ft} 
TCL =Total thickness of clay layerwithin D (ft) 
AFGR• AFSA, AFs1• AFCL = Attenuation factor for gravel, sand, silt, and clay, 

respectively. 

The data on steady infiltration rate of different soil types in Hillel ( 1982) indicate that water 
infiltration rate of gravells~nd materials can be 2 fold greater than sand/silt, 4 fold than · 
sUUclay, and 20 fold than clayey materials. We assume VOC retention rate is inversely · 
proportional to the steady infiltration rate. If only VOC in dissolved phase is of concern as 
defined in AF, we can determine attenuation factors for gravel, sand, silt, and clay, based 
upon VOC retention ratio between each lithological class, as shown in Table 3. The ratio · 
between each lithological class in Table 3 is further supported by data in Carse! et at. 

. (1988), which suggest the ratio in Table 3 is more conservative with respect to ground 
-· water protection. 

·Table 3: AF for Different Lithology 

Lithology Class 

-~ ' 
· ;

1Gravei/Sand (GR) 
Sand/Silt (SA) 
·SiiUCiay · (SI) 
Clay (CL) . 

Steady 
Infiltration 
Rate (mmlhr)" AF 

20 AFGR = (1/20)(AF0 } 

10 AFSA = (1/1 O)(AF0 ) 

5 AF51 = {1/5)(AF0 ) 

1 · AFcL=AFo 

• • HiBel (1982). AF0 is calculated in (5), (6), or (7). 

Substituting values of AFGR. AFSA, AF51, AFCL in Table 3, equation (11) becomes: 

AFr = (AFofD)·(TGR/20 + TSN1 0 + TSI/5 + TCL) 0>0- {12) 

~ . . 

Where: AFT= Attenuation factor with total modification for distance above ground 
water and lithology -
AF0 ~ 1 · always. 
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Hence, AFT is ·a function of AFo. D, and total thickness of each lithological class. Equation 
(12) represents the overall AF modified for distance above ground water and lithology 
within D. 

4 . Use of Attenuation Factor for VOC Soil Cleanup Screening Levels 

AF as defined in equation (4) incorporates site-specific physical parameters and chemical 
parameters ofVOC mobility. AFw;t,. a best case scenario, is then modified by two factors: 
distance above ground water and lithology. Each modification reduces AF values, which 
tends toward a conservative estimate. Based on the modified AFT, the following equation 
is used to determine VOC soil cleanup screening levels. 

. c =AFT X MCL (13} 

Where: C = 
AFT = 

MCL = 

Concentration of soil cleanup screening level (ppb) 
Attenuation factor modified by distance above ground water and 
lithology(~ 1) (dimensionless) 
Maximum contaminant levels for drinking water (CCR Title 22) if set; 
or applicable Federal or State water standards if MCLs are not set 
(ppb) 

California MCL values are summarized in Table 2. If soil contaminant is a single VOC, the 
individual MCL is applied. If total VOCs are of concern, use the lowest MCL among VOCs 

; ·and their degradation products where they are detected. For example, MCL for 1, 1,1-TCA 
·: is 200 J.Jg/1 {ppb} but its degradation compound could be 1, 1-DCA, which has a MCL of 5 

J.Jg/1 (ppb). In this case, MCL equal to 5 ppb should be used instead of 200 ppb. If soil 
·contamination is a multiple VOCs problem and there is no predominant compound among 
the multiple VOCs, soil cleanup screening levels may be set for each individual compound 
based on each respective MCL. 

If the aquifer to be protected is a drinking water aquifer, MCL shall be used in equation 
(13); if the MCLs are not set, applicable Federal or State water quality standards, e.g. , tap 
water criteria of US EPA PRGs shall be considered. -If the aquifer is designated as a 
drinking water aquifer but contaminated at presen~ 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, reinjection, etc., which may require less 
stringent standards than MCLs. If th~ aquifer is used for non-drinking water, other criteria, 
such as aquatic life habitat, ecological impact, water beneficial use requirements, etc., may 
apply (refer to State Water Resources Control Board Resolution 88-63 for criteria to 
determine a "non-drinking aquiferJI). 

CRWQCB-LA MAY 1996 GUIDEBOOK: ATTENUATION FACTOR METHOD FOR VOCS PageA-11 



5. Average Attenuation Factor Table 

To simplify the calculation, a table for average attenuation factors is prepared. Given the 
overall average AFMAX for 29 VOCs equal to 255 (Table 2) and using equations (8), (9). 
(10), and (12), AF1 is calculated for each depth interval and lithological class in Table 4. 
D.istance above ground water (D) in Table 4 ·is first used to calculate AF0 and then let 0 
in equation (12) e_qual to TGR, TSA, TSI, and TCL, respectively, to obtain AFT under each 
litholog"ical class. Table 4· suggests that AF should be 1 at a primary gravel site with 
ground water at 40 feet or shallower; and on the other hand, AF should be 255 at a site 
with all clay and ground water at 150 feet or deeper. 

Table 4: Attenuation Factors (AFr) for Different Distance above Ground Water and 
Lithology 

26 

19 

15 

11 

7 

3 

1 

1 

Distance (ft) Between Groond Water (G.W.) and the Measured Point; 
lithology (USCS Standard) Between Ground Water and the Measured Point. 
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39 

30 

22 

1"3 

5 

3 

1 

255 

193 

151 

109 

67 

. 26 

13 

7 
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.·e For distance greater than 150 feet above ground water, the 150 feet values of AFr are to 
be used. AFT can be interpolated between depth intervals and proportional to fraction of 
each lithological thickness at the site. For instance, when D = 70 feet, AFT= 4, 9, 17.5, 
and 88 for gravel, sand, silt, and-clay, respectively. If a site lithology consists of 20% 
gravel, 50% sand, 15%silt, and 15%clay, AFr = 0.2·4 + 0.5·9 + 0.15·17.5 + 0.15·88-= 21 . 
Table 4 is designed to provide a quick primary screening benchmark for total VOC soil 
cleanup levels. 

6. Limitations of Attenuation Factor Method 

From a perspective of ground water protection, VOC soil cleanup levels should be a 
function · of physical properties of the site and chemical properties of the VOCs. 
Attenuation factor method formulates such a function, especially emphasizing distance to 
ground water and site-lithology. It lays out a foundation for further quantification of the 
function as more data become available. However, the limitations of this method must he 
acknowledged, some of which are discussed as follows. 

·· a) Non-aqueous phase liquid (NAPL) is not considered in equations (1) and (4). If the 
cleanup site is a NAPL case, NAPL must be removed or remediated prior to 
applying attenuation factor method for the NAPL residuals of VOCs. 

b) 

.I c) 

d) 

e) 

f) 

Attenuation factor method is not a form of vadose zone transport model and cannot 
predict any change of concentrations over time in the subsurface. Therefore, any 
estimate of VOC transport with time and depth should be directed to site-specific 
fate and transport studies . 

VOC gaseous phase is assumed as lost mass in the attenuation factor method. If 
VOC gas transport in the vadose zone is considered to be a major mechanism of 
threat to ground water quality at a site, more vapor phase fate and transport studies 
need to be done prior to applying the method. 

The attenuation factor method is not a substitute for human health-based risk 
assessment. Any cleanup screening values derived by this method shall be less 
than the health risk threshold values, such C!S USEPA PRGs, above which a formal 
risk assessment may be required. 

The screening numbers calculated by the attenuation factor method should not be 
used to define the extent of soil contamination in site assessment. The screening 
numbers should not be applicable until the site is fully characterized. 

Ground water historical high level shall be taken into account with attenuation factor 
calculation in order to protect ground water quality in the long term. 
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7. Conversion of Soil Gas Concentrations (iJg/L) to Total Soil Concentrations (IJg/kg) 

In many soil cleanup cases, a vapor extraction system (VES) is often used to remove 
VOCs. Therefore, soil gas concentrations are usually o~tained for cleanup monitoring. 
When soil gas data are available, HydroGeoChem (1989) proposes a method to calculate 
total concentrations in soil from soil gas concentrations, or vice versa. 

(14) 

Where: CT :: Total soil concentration in l-Jg/kg 
C0 :: Soil gas concentration in lJQ/L . 
Other parameters defined in equations (1) and (2) . 

.. ,; .. . 

Rosenbloom et al. (1993) indicated that soil gas concentrations were found to be more . 
meaningful than soil matrix data for estimating total soil concentrations at an Arizona 
·s ·uperfund site. Data obtained from San Gabriel Valley and San Fernando Valley 
Superfund Sites in Los Angeles County also support this assertion. 

let CO ·be the. coefficient between CT and c; in equation (14), hence CO={S +{n-
6w)·~+pb·foc·KaJI(pb·K.J- Therefore, C,=CO xC0 . CO values are calculated using equation 
.(14) given soil physical property parameters presented in Table 1 for all29 VOCs listed . 

. l in Table 2. ·Results indicate that in :general CO value is relatively small for highly volatile 
compounds in coarse material soil and CO value tends to · be large for less volatile 
compounds in fine-grained soil. Therefore, in a subsurface investigation where volatile 
contaminants are in coarse soil such as sand or'·gravel, soil gas samples could be better 
choice. When less volatile contaminants are. in fine-grained soil such as silt or clay, soil 
matrix samples should be analyzed. In the former ·case, soil gas concentration in !Jg/L can 
be compared directly with soil cleanup screening levels. . · 

8. Evaluation of Attenuation Factor Method Results 

(a) · Comparison of Attenuation Factor Method Results with USEPA Preliminary 
Remediation Goals (PRGs) 

To evaluate a worst case scenario for the attenuation factor method; the largest AF value 
in Table 4, 255, is used to generate results of equation ·(13) by multiplying each 
corresponding MCLs listed in. Table 2. The preliminary remediation goals (PRGs) for the 
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·.e· category of residential soil designated by the USEPA Region IX (1994) are then used for 
comparison with these worst case scenariq values. As a result, 24 of the 29 VOCs 
compared show that the attenuation factor method values are much smaller than the 
corresponding PRG values. Therefore, the soil cleanup screening values calculated by 
attenuation factor method are generally safe as far as human health risk concerns. In any 
case, the maximum value used as the soil cleanup screening level should not exceed 
regulatory threshold values for protection of human health. 

(b) Comparison of Attenuation Factor Method Results with Vadose Zone Transport 
Model (VLEACH} 

Attenuati_on factor .method has been compared with a one-dimensional finite difference 
vadose zone transport model, VLEACH (Version 2.1) (Ravi 1994) at two sites with site­
specific soil physical p·roperty parameters. Under very conservative assumptions, 
VLEACH is used to calculate PCE concentrations in dissolved phase at each discrete 
depth. These concentrations would not result in liquid phase concentrations exceeding 
MCL for PCE (5 ppb) at historical ground water high level by downward migration . . 

The comparison is shown in Table 5. Attenuation factor methdd is within an order of 
magnitude of VLEACH model. The numerical levels determined by attenuation factor 
method are a factor of two or three below the VLEACH results. Results from a further 
uncert-ainty study by Monte Carlo Simulation ~ased on VLEACH indicate that the 75 
percentile concentration can be a factor of three above the resulting median value (Rong 
1995). Therefore, this study supports attenuation factor method to be three-fold below 
VLEACH results. Such a safety factor may be necessary at this time as VOC fate and 
transport in the vadose zone could not be quantitatively predicted or verified by field data. 

' Table 5: Comparison Between AF Method and VLEACH 

Depth (ft) 

Case 1 30 
45 
·6s 

Groundwater at 95 

Case2 40 
so 

Groundwater at 140 

Soil Cleanup Concentration 
for PCE (ppb) 

AF VLEACH 

34 100 
19 ·so 
6 25 

90 275 
75 160 
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9. Case Study 

'9 .1 Example 1 

Ground water depth is 70 feet at a subject site. Use Table 4 to calculate attenuation factor 
at surface level and 30 feet depth, given lithology of 50 percent gravel and 50 percent 
sand. Then compare the calculated attenuation factors with the ones under lithology of 
60 percent silt and 40 percent cl-ay. 

At surface level (i.e:, 0=70 feet above ground water), from Table 4: 

AF(gravel, 70 feet)= 3+(5-3)/2 = 4, AF(sand, 70 feet)= 7+(11-7)12 = 9 
-AF(silt, 70 feet)= 13+(22-13)/2 = 17.5, AF(day, 70 feet)= 67+(109-67)/2 = 88. 

At 30 feet depth (i.e. , 0=70-30=40 feet above ground _water), directly from Table 4: 

. AF(gravel,-40 feet)=1, AF(sand, ·40 feet)=3, AF(silt, 40 feet)=5, AF(clay, 40 feet)=26. 

Scenario 1: Lithology = 50% gravel/ 50% sand 

AF70 ="AF(gravel, 70 feet)x50% + AF(sand, 70 feet-)x50% 
= 4 X 50% + 9 X 50% = 6.5 

AF ..o = AF(gravel, 40 feet)x50% + AF(sand, 40 feet)x50% 
-= 1 X 50% + 3. X 50% = 2 

Scenario 2: Lithology = 60% silt I 40% clay 
f -

AF70 = 17.5 x 60% +88 x 40% = 45.7 
AF 40 = ~ x 60% + 26 x 40% =_13.4 

Table 6: AF Results under OifferEmt Lithology 

Distance Depth -AF AF 
Above below with · with 

- . 

Ground Surface .50% gravel 60% silt 
-Water· {ft) 50% sand 40% clay 
(D)(ft) 

70 0 7 46 
40 30 - 2 13 
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9.2 Example 2 _ 

Ground water at a VOC impacted site is at about 95 feet. Primary soil contaminants are 
.. PC E, TCE, and 1, 1-DCE. Use Table 2 and equations given in the text to calculate step 

by step attenuation factors given site-specific lithological information. Then determine soil · 
cleanup screening levels for PCE, TCE, and 1,1-DCE, respectively, and also for total 
VOCs for this site. 

Step 1 : to determine AF. 

From Table 2, AFW¥- for PCE is 729, AFw.x forTCE is 145, and AFw.x for 1,1-DCE is 95. 
The average AFw.x value for all29 VOCs is equal to 255 in Table 2. 

Step 2: to calculate AF0 , given AFw.:x values. 

Distance above ground water (D) can be subjectively selected based on site-specific . . 

contamination and lithological information, or any point-of interest, e.g., around a silt/clay 
layer or the highest concentration of soil contaminant vertical distribution, etc. Here, we 
select 0=30 feet (65 feet below ground surface (bgs)), 0::65 feet (30 feet bgs), and 0=90 
feet (5 feet bgs), respectively . 

. a) When D = 30ft, since 0 $40, use equation (7): AF0 = 0 ·[0.1·AF - 1 ]/40 + 1 

i.e., AFn=30 = 30·[0.1-AF -1 ]/40 + 1 

When AF for PCE = 729, AFn=30 (PCE) = 30·[0.1 x729 -1 )/40 + 1 = 55 

,t ·similarly, ·AFtF30 (TCE) = 30·[0.1 x145 -1]/40 + 1 = 11 
.AFo-30 (1 , 1-DCE) = 30·[0.1 x95 -1V40 + 1 = 7.4 
AFo-30 (Total VOCs) = 30·[0.1 x255 -1 ]/40 + 1 = 19 

b) When D ==65ft, since 40<0<150, use equation (6): AF0 = [0.9·(0-40)/11 0 + 0.1]·AF 

. i.e., AFo-65 = [0.9·(65-40)/11 0 + 0.-1 )-AF = 0.3·AF 

When AF for PCE = 729, AFo-65 (PCE) = 0.3x729 = 219 

Similarly, AFo-es (TCE) = 0.3x145 = 44 . 
AFo-ss (1,1-DCE) = 0.3x95 = 29 
AFo-65 (Total VOCs} = 0.3x255 = 77 

c) When 0 = 90ft, since 40<0<150, use equation· (6): AF0 = [0.9.·(0-40)/11 0 + 0.1 ]'AF 

i.e., AF0=90 = [0. 9·(90-40)111 0 + 0.1 ]-AF ·= O.S·AF 
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When AF for PCE: 729, AFo-90 {PCE) = 0.5><729 = 365 

Similarly, AFo-90 (TCE) = 0.5x145 = 73 
Af0=90 (1,1 -DCE) = 0.5><95 = 48 

. AFo-90 (Total VOCs) = 0.5x255 = 128 

Step 3: to calculate AF-f. 

Lithology information can be obtained from site boring logs. 

a) Given D =30ft and the following lithology: 

TGR (Gravel)= 25ft 
TSA (Sand) = 5 ft 
TSI (Silt) = 0 ft 
TCL (Clay) = 0 ft 

Use equation (12): AFr .= (AFo-x/D}·(TGR/20 + TSN10 + TSUS + TCL) 

AF1 (PCE) = (55130)·[(25/20) + (5/10)] = 3 
AF1 (TCE) = (11/30)·[(25/20) + (5110}] = 1 (by definition) 
AF1 (1, 1-DCE) = (7..4/30)·[(25/20) + (5/10)] = 1 (by definition) 
AF1 (Total VOCs) = (19/30)·[(25/20) +.(5/10)] = 1.1 

b) G.iven D = 65 ft and the following lithology: 

TGR (Gravel) = 35 ft 
TSA (Sand} =22ft 
TSI (Silt) = 8 ft . 
TCL (Clay) = 0 ft 

Use equation (1 2)~ AFr = (AFo-&JD)·(TGR/20 + TSA/10 + TSI/5 + TCL) 

AFr (PCE) = (219/65)·{35/20 + 22/10 + 8/5) = 19 
AFr (TCE) = (44/65)·(35/20 + 22/10 + 8/5) = 4 
AFr {1, 1-DCE) = (29/65)·(35/20 + 22/10 + 8/5) = 2.5 

·AFr (Total VOCs) = {7.7/65)·(35/20 + 22/10 + 8/5) = 7 

c) Given 0 = 90 ft and the following lithology: 

TGR (Gravel) = 35 ft 
. TSA (Sand) = 31 ft 
TSI (Silt) = 24 ft 
TCL (Clay) = 0 ft 
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Use equation (12): AFr = (AFD=go/D)·(TGR/20 + TSA/10 + TSVS + TCL) 

AF;. (PCE) = (365/90)·(35/20 + 31/10 + 24/5) = 39 
AFT (TCE) = (73/90)·(35/20 + 31/10 + 24/5) = 8 
AFT (1,1-DCE) = (48/90)·(35/20 + 31/10 + 24/5) = 5 
AFr (Total VOCs) = {128/90)·(35/20 + 31l10 + 24/5) = 14 

Step 4: to determine soil cleanup screening levels. 

MClsfor PCE, TCE, and 1, 1-DCE are 5 ~g/1, 5 ~gn, and 6 ~g/1, respectively. Since the 
lowest MCL among thes·e three compounds detected is 5 1-JQII, this value is used· in 
equation.(13) to calculate soil cleanup screening levels for total VOCs. The soil cleanup 
screening levels at different depths for different compounds are summarized in Table 7. 

Table 7: Soil Cleanup Screening Levels for Different Compounds 

Distance Depth PCE TCE 11DCE Total VOCs 
above below (MCL=5ppb) (MCL=Sppb) (MCL=6ppb) (use 
Ground Surface MCL=Sppb) 
Water (ft} AF0 
(D)(ft} 

AFr c AF0 AFr c AF0 AFT c AF0 AFT c 

90 5 365 39 195 73 8 40 48 5 30 128 14 70 
65 30 219 19 95 44 4 20 29 2.5 15 77 7 35 
30 65 55 3.2 16 11 1 5 7.4 1 6 19 1.1 6 

.C=Soil Cleanup Concentration (ppb) 
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STATE OF CALIFORNIA 
. California Regional Water Quality Control Board 

Los ·Angeles Region 

GENERAL REQUIREMENTS 
For 

SUBSURFACE INVESTIGATIONS 

Objectives of subsurface soil/groundwater investigations are. to evaluate historic and 
current waste .discharges and to mitigate them as potential sources of groundwater 
contamination. In addition to the general requirements provided herein, work plans must 
be submitteq for each investigation to be conducted. Specific requirements for" Subsurface 

. Soil Investigation, Active Soil Gas Investigation, and Groundwater Investigation are 
provided separately. Site-specific modification to these requirements may ·be allowed 
upon consultation with the Regional Board staff. Work should ·not be initiated without pre- . 
approval. 

WORK 'PLAN: Submit required number of copies of the wo~k plan with a minimum time 
schedule for submitting a final technical report. 

SITE INFORMATION: Characterize past and present specific business activities. 
Describe storage, handling, use, and disposal procedures for chemicals .. and waste 
materials, primarily chlorinated solvents, aromatics and petroleum-based hydrocarbons. 

/Give name, address, and phone number of any landlord/lessor . . Complete the Site Audit 
Questionnaire. Submit the results of any previous subsurface investigations conducted 

· at the site and any report(s) generated for site assessment. 

· FACILITY MAP: Draw a facility map to scale including a north arrow, property lines and 
·adjacent street(s). Identify all past and .present potential sources for soil and/or 
groundWater contamination, such as chemical and waste storage, transfer, and use areas 
including drum storage, tanks and piping, clarifiers, sumps, pits, septic tank/cesspool 
systems, and sewer lines. Indicate dates of completion of buildings or pavings where . 
possible. · · 

SITE HEALTH AND SAFETY PLAN: Submit a site-specific health and safety plan for 
subsurface investigation, commensurate with the scope and nature of work to be 

··completed. 

CRWQCB·LA MAY 1996 GUIDEBOOK: GENERAL SUBSURFACE REQUIREMENTS Page B-1 

. . 

. ·; 



··e 

.··e 

PERSONNEL: ASSURE THAT A CALIFORNIA REGISTERED GEOLOGIST OR 
ENGINEER OR CERTIFIED ENGINEERING GEOLOGIST BE ON-SITE TO DIRECT OR 
CONDUCT SUBSURFACE INVESTIGATIONS FOR CERTAIN PERIODS OF T!.A.1E 
PROPORTIONAL TO THE SCOPE AND COMPLEXITY OF THE WORK AND SIGN THE 
FINAL TECHNICAL REPORT. 

FIELD WORK: Do not proceed with field work. without prior approval. Notify Regional 
Board staff at least 10 days prior to initiating field work to permit observation of field 
activities and/or to take duplicate samples as needed. 

REPORTS: Submit required number of copies of a final technical report within 4 weeks 
after completion of field activities. Include a description of all field drilling and sampling 
activities, summary of sample analytical results and related QAJQC data. conclusions 
based upon the analytical results and investigation findings, and recommendations for 
additional work as needed. Report all analytical results and QA/QC data on the LabF6rrri 
10A/108 (for volatile organics and petroleum hydrocarbons). 

WIP/GR1 0593 
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STATE OF CALIFORNIA -

C-alifornia Regional Water· Quality Control Board 
los Angeles Region 

REQUIREMENTS 
For · 

SUBSURFACE SOIL INVESTIGATIONS 

These requirements are to be · used when conducting initial and any supplementary 
engineering/geologic soils investigation to evaluate: 

1. Waste discharges to soils at potential point sources areas, 
2. Lateral and vertical extent of soil contaminants, 
3. Soil properties which affect contaminant mobility and transport in the vadose zone. 

2 WORK PLAN: A work plan must be submitted to meet the General Requirements For . 
;., Subsurface Investigation and shall also include, but not be limited to, the following: 

Indicate tne number, location, and depth of soil borings and justify. Plot on facility 
map. 

2. Take soil samples at 5-foot intervals, and each change in lithology or changes in 
observed contamination . . 

r,:a. Take samples from the middle of low permeabiiity or high moisture C:ontent units if 
the units are thicker than five feet. 

4. Explain proposed drilling method, equipment, and procedures for borings. 

5. Describe equipment and procedures for collecting and handling of geologic 
materials. 

6, Identify borehole backfill materials, procedures, and disposal niethod for soil 
cuttings. 

FIELD PROCEDURE: The following investigation procedures must also be addressed _in 
the work plan at a minimum . 

. 1. . . Extend boring depth if · groundwater is encountered ·or if there is obvious 
contamination at the bottom of the borehole. 
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2 . Do not Lise soil samples obtained by any air or fluid. drilling methods for volatil9, 
semi-volatile or petroleum hydrocarbon chemical analyses. 

3. Provide complete and legible boring logs including: 
a) Description of earth materials, conditions (moisture, color, etc.), and 

classifications per Unified Soil Classification System (USCS); 
b) Lithographic column with uses abbreviations and symbols; 
c) Sample depth in feet; 
d) Penetration in blows per foot (blow counts) and inches (or percent) of 

sample recovered; 
e) Vapor readings of samples using Organic Vapor Analyzer. 

4. Use soil sample rings at least 2" (diameter} by 3" {length}. 

5. Take, seal. and transport discrete and undisturbed samples with no headspace to 
the laboratory for analysis. Do not use samples to be submitted for laboratory 
analyses for field screening or classification. 

6. Comply with chain of custody procedures. Samples must be handled and analyzed 
per the Laboratory Requirements For Soil and Water Sample Analyses and QAIQC 
Guidance Document ( 11/92) . 
. 

7. Sample and analyze water. if ground water is encountered, only after converting to 
a monitoring well or piezometer per the Requirements For Groundwater 
Investigation. 

OPTIONAL REQUIREMENTS: Additional soil physical data collection-may be considered 
, during site assessment and/or remediation phases to perform site-specific risk assessment 
,·and/or fate and transport modeling. 

Soil samples shall be collected from different lithological units at various locations and 
depths, and sent to laboratory for determining the following parameters: 

. a) · Water-Solid adsorption/distribution coefficienl (Kd) 
b) Fraction of organic carbon content (foe) 
c) Grain-size distribution 
d) Effective soil porosity 
e) Bulk density 
f) Soil moisture content 
g) Plasticity index for clayey and silty materials 
h) Gas permeability {if possible). 

Rev. UIP/S01 09/94 
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STATE OF CALIFORNIA 
California Regional Water Quality control Board 

los Angeles.Region 

REQUIREMENTS 
For 

GROUNDWATER INVESTIGATIONS 

These requirements are to be used for hydrogeologic assessments and groundwater 
·monitoring programs to determine: . 

1. 
2. 
3. 
4. 

Impacts of discharges on groundwater quality, 
Lateral and vertical extent of contaminant plume(s), 
Groundwater gradient and direction of flow, and 
Specific aquifer properties as required. 

WORK PLAN: A work plan must be submitted to meet the General Requirements For 
Subsur1ace Investigation and shall also include, but not be limited to. the following: 

1. Provide a map, to scale, showing the location(s) of the proposed well(s) and nearby 
exisfing well(s). 

2. 
1 

Provide well design, s·pecifications and construction· details including casing and 
screen materials, screen length and placement with respect to water table, depth 
and type of annular seal. · 

3. Propose ·and explain drilling method(s) to be used and decontamination 
procedures. 

4. . Provide disposal plans for soil cuttings and development water. 

FIELD PROCEDURE: The following investigation procedures must also be addressed in 
·the work plan at a minimum. 

MONITORING WELL CONSTRUCTION/DEVELOPMENT: 

1. · Use a minimum of 4" diameter, stainless steel wire-wrapped screen. 
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2. Do not penetrate a competent clay layer below the saturated zone. Conduct 
physical and hydraulic tests to determine competency of any confining zone 
materials. Take a sample of the confining clay at the end of borehole for chemical 
analysis. 

3. Suspend and centralize casing such that it is not resting against the sides nor 
bottom of the hole prior to fixing in place. 

4. - Place grout of either cement, bentonite or mixture in an appropriate manner to avoid 
bridging. · - -

5. Characterize aquifer materials based upon sieve analysis for proper selection of 
filter pack and screen. Less than 10% of the filter pack should enter the well. 

6. Provide geophysical logging for all well boreholes by qualified personnel to confirm 
the geologic logging per uses during the drilling. 

7. Establish benchmark relative to mean sea level. Provide benchmark location -and 
survey date. Measure water levels to 0.01 foot. Provide well location using UTM 
Coordinates. 

8. Wait no less than 48 hours for well seal materials to set before well development. ­
Develop well such that the waters sampled are representative of the formation 
water. Obtain water sample with less than 5 NTUs of turbidity measurement to be 
acceptable for volatile organic compound (VOC) analysis. 

WATER SAMPLING 

1. Wait a minimum of seven days after well development. 

2. Describe details of water sampling and provide: 
a) Water level measurement procedures; 
b) Purge techniques, purge volumes, and parameters {pH, temperature, 

conductivity, and turbidity) to assure the collection of a representative water 
sample; 

c) -Water sampling device(s); 
d) Procedures to minimize loss of samples by adsorption and/or volatilization. 

3. Describe methods for sample handling and preservation. 

4. Comply with chain of custody procedures. Samples must be handled and analyzed 
per the Laboratory Requirements For Soil and Water Sample Analyses and QA/QC 
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Guidance Document (11/92). 

REPORTING: 

1. Have final technical report signed py a California .Registered Geologist or Engineer 
or Certified Engineering Geologist with five years hydrogeologic experience to be 
accepted. 

2. Incorporate all boring logs, geophysical logs, and sieve analysis results with 
interpretation in final report. · 

3. Illustrate the groundwater contaminant plume(s) by plan view and cross section (to 
scale). including direction of ·section lines, scale, legend, constituent 
concentrations, and lithology. 

4. Recommend additional assessment requirements and plans for site remediation as 
needed. · 

WIP/GW1 0593 
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STATE OF CALIFORNIA 
California Regional Water Quality Control Board 

Los Angeles Region 

LAB ORA TORY REQUIREMENTS 
For 

SOIL AND WATER SAMPLE ANALYSES 

This document serves as a portion of the requirements for soils and groundwater 
investigation and site assessment and/or cleanup, and is complementary to the QNQC 
Guidance Document (11192), Requirements For Subsurface Soil Investigation and 
Requirements For Groundwater Investigation. 

GENERAL: 

1. 

2. 

3. 
.~ 

4. 

5. 

Employ· a laboratory certified by the State Department of Health Services, 
Environmental Laboratory Accreditation Progr~m (ELAP) for each analytical testing 
method to be used. 
Quantify method detection limits (MDLs) for low level testing. Report 
concentrations for constituents identified above MDLs. Otherwise, indicate as trace 
and provide estimated concentration. 
Report an analytical result as "non-detected'' (ND) only for constituents from 
samples analyzed without dilution. · 
Take appropriate corr~ctive aCtions for any laboratory contamination or matrix 
interference problems and report the corrective actions in support of the analytieal 
results. Do not have results blank adjusted. 
Include laboratory QNQC procedures and penormance as follows: 
a) Calibration check standards ·including the most recent initial calibration 

range (the lowest to the highest injected concentrations) and average 
response factors {RF}, %RSD, daily RF from continuing (mid-point) 
calibration and its percent difference from the initial calibration average RF; 

b) Method blanks (daily); . 
c) Laboratory quality control check samples (LCS) and spiking concentrations 

(daily). LCS chemical standards and·calibration standards must be obtained 
from different supply sources; 

d) Surrogate samples and spiking concentrations (each sample); 
e) Matrix spike and matrix spike duplicates (MSIMSD) (every batch of samples). 

If more than 10 samples are obtained for the subsurface investigation 
project, spike at least one of them . 
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6. Report all analytical results and QA/QC sample results on the Lab Form 1 OA (for 
volatile organics and petroleum hydrocarbons). ·Run all· QA/QC items specified 
above on the same dates when samples were actually analyzed. 

SOIL SAMPLES: 

1. Analyze samples by EPA Methods 8010/8020 or 8260 for volatile organic 
compounds (VOCs) ·and EPA Method 418.1 and/or EPA Method 8015 (Modified) 
for total petroleum-based hydrocarbons (TPH). Use supplementary EPA Method(s) . 
as necessary for any past and/or present site chemicals (e.g., metals, phenols, 
PCBs, etc.). 

2. Achieve MDLs of 1 - 2 ~glkg for select VOCs as specified iri RWQCB Labform 
1 OA Achieve 5 mglkg for EPA Method 418.1. Achieve MOLs .of 500 -. 5000 IJg/kg 
for EPA Method 8015 (Modified), depending upon type of hydrocarbons to be tested 
_(gasoline, jet fuel, diesel, etc.). 

3. . Complete initial calibration cons.isting of a minimum of three points. 

4. 

5. 

l 

Analyze VOC samples within seven days and prior to other analyses (TPH, metals, 
etc.} unless separate samples are obtained at the site. Results for VOCs analyzed 
after seven days are cons.idered to be low estimates of actual concentrations. 

Specify and explain extraction method(s} and procedures to be used to prepare 
samples for hydrocarbon analyses based upon soil type and hydrocarbon 
characteristics. Fine-grained soils (clay or silt) or long-chain hydrocarbons require 
sufficient extraction time, which must be identified in the workplan and verified in 
the ·laboratory report. 

WATER SAMPLES: 

1. Analyze samples by EPA Methods 502.11503.1 or 524.2 for VOCs. Use EPA 
Method 418.1 or EPA Method 8015 (Modified) for ·TPH analysis. :use 
supplementary EPA Method(s) as necessary for any past and/or present site 
chemicals. During the baseline groundwater monitoring, analyze general minerals 
and nitrogens (nitrate, nitrite, and ammonia). 

2. Achieve MDLs of 0.5 - 1 iJQIL for select VOCs as specified in RWQCB LabForm 
10A Achieve 2 mg/L for EPA Method 418.1 . ·Achieve MDLs of 100-500 Jlg!L for 
EPA Method 8015 (Modified), depending upon type of hydrocarbons to be tested 
(gasoline, jet fuel, diesel, etc.). 

3. Complete initial calibration consisting of a minimum of five points. 
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.-:- - 4 . Analyze trip blanks, equipment blanks, and duplicate samples in addition to QAIQC 
items specified above. · 

5. Submit a separate sample for turbidity analysis and report. result. 

UIP/L02 0295 
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(RWQCB Lab Form: Ver 6/00)

INSTRUCTIONS FOR RWQCB-LA LABORATORY REPORT FORM COVER PAGES (6/00)

These instructions assist in completion of the report format required by the Regional Water
Quality Control Board, Los Angeles Region. Other agencies or regulatory bodies may also require
the use of this reporting format. The report format is to be applied to all stationary laboratories and
mobile laboratories that undertake analyses under RWQCB-LA's jurisdiction. Failure to report in
the format required may result in rejection of the analytical results.

Laboratories can use their available software to duplicate the reporting formats. The
format and terminology shall be kept the same as this format with the exception of column widths
and font types. The shading and grid lines are optional, however they help the reader to locate
data easily.

Cover pages 1 and 2 can be used for all RWQCB LabForms.  RWQCB LabForm 10A is
designed for reporting all organics analyses.  RWQCB LabForm 10C is for metal analyses.  Do
not try to amend the report forms to fit in analyses other than specified.

Page 1:  Laboratory and Project Information

1. Complete the top section of page one with the laboratory information. The laboratory
name, address, telephone and facsimile (FAX) numbers, California ELAP Certification
number and expiration date are required. The actual expiration date must be entered. If
renewal is in the process, enter the expiration date and enter "Renewal in process" under
the date.

2. Under "AUTHORIZED SIGNATURE", print or type the name and title of the authorized
person who has reviewed the report. This person must sign and date the following line.
The authorized person must be the laboratory director, QA/QC officer, or the person who
is in charge of reviewing the data.

3. After "CLIENT NAME", enter the full name of the company or agency that submitted the
samples to the laboratory for analysis.

4. After "PROJECT No.", enter the number, name and/or site of the project as identified by
the client.

5. After "DATE(S) SAMPLED", "DATE(S) RECEIVED", and "DATE(S) REPORTED", enter
the date, or range of dates, that the samples were collected and submitted to the
laboratory and the sample results were reported to the client (e.g., Date Sampled: 6/2/94
to 6/3/94; Date Received: 6/3/94; Date Reported 6/10/94). The dates sampled and
received should correspond to the dates on the chain of custody forms. The date reported
is when the results were first released to the client.

6. Circle either "YES" or "NO" to indicate whether or not a Chain of Custody form was
received with the samples.  Attach a copy of Chain of Custody form.

7. The Comments section is used to describe any problem which occurred with the samples
or analysis which may potentially affect the technical or legal defensibility of the data.
Examples of problems may include sample head-space, insufficient sample volume,
exceeded holding time, and QA/QC outside of acceptance limits. To avoid rejection of data



(RWQCB Lab Form: Ver 6/00)

by regulatory agencies, efforts should be made to resolve any of these problems prior to
the analysis and release of sample results.

Page 2:  Sample Summary

1. Page 2 contains four different analysis sections: ORGANICS (VOCs, TPH, Pesticides,
Herbicides, PCBs, etc.), INORGANICS (Metals), MICROBIOLOGICAL, and OTHER
TYPES OF ANALYSES. In each applicable section, list EPA method used, the number of
samples analyzed by that method at the laboratory listed on page 1 and the number of
samples, if any, subcontracted to another laboratory which must also be certified by ELAP.

2. After "SAMPLE CONDITION" at the bottom of each analysis section, indicate the condition
of the samples upon receipt at the laboratory.  If the sample condition meets all of the
necessary criteria, then enter "Acceptable". If the sample condition does not meet the
criteria, enter the deficiency (e.g., no preservative, head-space present, unchilled
samples).
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CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD
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Other Types of Analyses # of Samples # of Samples Subcontracted

Sample Condition:
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This form can be used for reporting analyses of volatile organic compounds, semi-volatile,
petroleum hydrocarbons, PCBs, pesticides, herbicides, and other organics.

Page 1 of 3:  Analytical Result

A.  Header Information

1. After "Project No:", enter the client's project number (from cover page 1). This number is
required on every page of the report.

2. After "METHOD", enter the analytical method used. (e.g., EPA 8260, or EPA method
8021).

3. After "REPORTING UNIT", enter the appropriate reporting unit. The units ug/L for water
samples and ug/Kg for soil samples are recommended for volatile analyses. The units
mg/L and mg/Kg are recommended for TPH/semi-volatile analyses.

4. After "DATE ANALYZED", enter the date on which the sample is analyzed.

5. After "DATE EXTRACTED", enter the date on which the sample is extracted with solvent.
If no solvent is used (e.g., purge and trap without organic solvent extraction), enter "N/A"
(Not Applicable).

6. After "LAB SAMPLE I.D.", enter the I.D. number the laboratory assigned to each sample.

7. After "CLIENT SAMPLE I.D.", enter the I.D. number the client used when the sample was
collected.

8. After "EXTRACTION SOLVENT", enter the type of solvent used for extraction before
purge and trap or injection into instrument.

9. After "EXTRACTION METHOD", enter EPA Method used for extraction. (e.g., EPA 3550).
For VOC sample which is extracted with methanol, enter the method used. (e.g., EPA
5030 for EPA 8021, EPA 8260 for the GC/MS methods.)

10. After "DILUTION FACTOR", enter the dilution factor for each sample. If a sample is not
diluted (e.g., direct purge and trap of water sample), enter "1" as dilution factor.

11. If more than one page is needed, complete the header information for all samples
analyzed on the subsequent pages. The method blank does not need to be repeated on
each subsequent page. If more than one method blank is analyzed, report each method
blank with the samples to which it applies for validation purposes. The column widths may
he changed to put analysis results for more samples on each page.
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B.  Analytical Results

1. Under "COMPOUND", list each analyte which the samples were tested for.  List the
analytes (alphabetical order or elution order is recommended). EPA Methods analyzed in
series (e.g., EPA 8015 (modified) may be listed on the same results page. For
hydrocarbons which cannot be positively identified as a specific product, indicate the type
of hydrocarbons detected (e.g., hydrocarbons in the range of C23-C32).

2. Under "CRDL" (Contract Required Detection limit), list the detection limit used for reporting
each analyte.  If sample has to be diluted for one constituent, do not automatically adjust
the CRDL for other constituents by the same dilution factor, and report results of other
constituents under the CRDL without dilution. 

3. In each column for the method blank and the samples, report all analytes detected above
the CRDL.  Do not subtract blank or adjust sample results for blank contamination. Any
analyte not detected above the CRDL should be reported as "<CRDL value" (whatever the
CRDL value is after taking into account dilution factor, e.g., <0.5). Samples must show the
final results calculated with dilution factor. (e.g., sample after 10 times dilution gives
analysis result of 10 ppb. Then the final result reported for this sample should be 100 ppb.)
The CRDL for some analytes may be at or near the laboratory method detection limit.
However, do not flag any data as estimated or below certain confidence levels.

4. If the list of analytes continues on to the second page, repeat the analytical method,
reporting unit, laboratory sample identification and client sample identification on the
second page in the spaces provided. Continue with the reporting of detection limits and
analytical results as on the first page.

5. If samples are analyzed under different dilution factor, use separate column to report. 
Report a result as “non-detected” (ND) only for samples analyzed without dilution.

6. For SURROGATE, list surrogate compounds added to blank and samples. Report Spike
Concentration (SPK CONC) of added surrogate, Acceptable % Limits (ACP%) for each
surrogate, and % Recovery (%RC) of each surrogate in blank and each sample. If the
analyte list lasts only one page, place the surrogate box at the bottom of the first page. If
the analyte list continues on to other pages, place the surrogate box at the bottom of the
last page.

Page 2 of 3:  QA/QC Report

I.   Calibration Standard

A.  Initial Calibration (IC)

1. The initial calibration format provided or direct printouts from analytical instruments can be
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used as an alternative of the IC format.

2. No matter which IC format (RWQCB form or direct instrument printouts) is used, provide
the following data:

Date performed: Date the IC was performed most recently and applied in calculation
of the sample results.

Standard Supply
Source: Source of the standard used in IC.
Instrument I.D.: ID or name of the instrument used for IC, QA/QC, and

sample analyses.
Analytical Method: EPA method used in IC, all QA/QC, and sample analyses.
Date of source: Date when standard for IC was received or prepared in-

house.
Lot Number: The lot number of the standard used for IC.
Compound: Name of compounds in IC.
Detector: Detector used for analysis of the listed compound.
RT: Retention time of listed compound.
Mass/Conc: Injected mass or concentration of the listed compound. List all five

masses or concentrations. Unit must be given (e.g., ng for mass
and ug/L for concentration). If concentration is used, volume of
standard injected must be reported.

Area: Area count of each concentration level.
RF: Response factor of each concentration level.
RF(ave): Average RF.
SD(n-1): Standard deviation with (n-1) degree of freedom.
%RSD: % relative standard deviation.

B. Continuing Calibration (CC) (Daily Mid-point Calibration)

1. The CC format provided or direct printouts from analytical instruments can be used as an
alternative of the CC format.

2. No matter which CC format (RWQCB form or direct instrument printouts) is used, provide
the following data:

Compound: Names of compounds in CC.
Detector: Same as above in (A) Initial Calibration.
RT: Same as above in (A) Initial Calibration.
Mass/Conc: Same as above in (A) Initial Calibration.
Area: Same as above in (A) Initial Calibration.
RF: Same as above in (A) Initial Calibration.
%DIFF: Percent difference between RF of continuing calibration and RF(ave) of

initial calibration.
ACP RGE
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%DIFF: Acceptable range for %DIFF.

Page 3 of 3:  QA/QC Report (Continued)

II.  Matrix Spike/Matrix Spike Duplicate (MS/MSD)

1. Under "DATE PERFORMED", enter the date that MS/MSD is performed, which must be
the same as the batch of samples that are analyzed.

2. Under "BATCH #", enter laboratory batch number associated with samples.

3. Under "LAB SAMPLE I.D.", enter the name or number of laboratory sample which is used
for MS/MSD analyses.

4. Under "Analytical Method", enter the EPA Method and circle a reporting unit. The EPA
Method and reporting unit must be the same as that reported for the samples.

5. Circle one to indicate unit.

Provide the following data in the table:

Analyte: The spiking analytes in sample.
Sample
Result: The original sample result associated with the spiking analytes.
Spike Conc: MS concentration of added analyte in sample.
MS: Result of MS.
%MS: % recovery for MS.
Spike Conc
(Dup): MSD concentration of added analyte in sample.
MSD: Result of MSD.
%MSD: % recovery for MSD
RPD: Relative percent difference between MS and MSD
MS/MSD
LIMIT: Acceptance % limit for MS
RPD LIMIT: acceptance limit for RPD

If the original sample results are "<CRDL" without dilution, enter "0" for sample result on
this MS/MSD table.

III.  Laboratory Control Sample (LCS)

1. After "DATE PERFORMED", enter the date LCS is analyzed, which must be the same as
the batch of samples that are analyzed.
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2. After "ANALYTICAL METHOD", enter EPA method used in LCS, which must be the same
method used in QA/QC and sample analyses.

3. After "STANDARD SUPPLY SOURCE", enter source of the LCS standard.

4. After "DATE OF SOURCE", enter date when standard is used for LCS is received or
prepared in-house.

5. After “INSTRUMENT I.D.”, enter lab instrument I.D. for the LCS run.

6. After "LOT NUMBER", enter the lot number of the LCS standard.

7. After "LAB LCS I.D.", enter the laboratory ID number assigned to LCS.

8. Circle one to indicate unit.

Provide the following data in the table:

Analyte: The LCS analyte.
Spike Conc: Concentration of LCS analyte.
Result: Result for each analyte.
%Recovery: % recovery for LCS.
ACP %REC
LIMIT: Acceptance limit for LCS % recovery.

IV. General Reporting Requirements

1. Chromatograms, raw data on analysis, copy from logbooks, extraction logs, and other
laboratory data relating to sample results are not required with report, but must be
submitted upon request.

2. Workplan or monitoring program for a specific project may require additional site-specific
analytes and/or conditions.

3. Use a separate sheet for more information for date of standard supply source, date of
preparation, instrument I.D., lot number, etc.

V. General Requirements For Organics

The following requirements are not a replacement or substitution of the EPA method
requirements which must be followed by the laboratories. These requirements serve as a specific
emphasis or clarification to LARWQCB's QA/QC objectives in addition to EPA method
requirements. Laboratories must comply with these requirements.

Sample Condition
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The criteria for acceptable sample condition is determined by the method(s) which the
samples will be analyzed.  The laboratory should try to resolve any sample condition problems
before the samples are accepted for analysis. If the problems are beyond being resolved, the
samples should be rejected and resampling should be requested.

Subcontracted Samples

Samples subcontracted to another laboratory, which must be certified by ELAP, must also
conform to the requirements of this program and results must be submitted by the subcontracted
laboratory on this report format.

Target Compounds

The target compounds should be those specified in the method or as required by the
LARWQCB.

Volatile organic compounds (VOCs) analysis must include the following compounds as
target compounds at a minimum. If other compounds are also expected or detected in samples,
they must be included in the target list. GC/MS method (e.g., EPA 8260) and ELCD (electronic
conductivity detector)/PID (photoionization detector) in series method (e.g., EPA 8021) must
include all target compounds. ELCD method (e.g. EPA 8021) must include all target halogenated
compounds. PID method (e.g., 8021) must include all target aromatics.

Halogenated compounds
Bromodichloromethane cis-1,2-Dichloroethene (c-1,2-DCE)
Bromoform trans-1,2-Dichloroethene (t-1,2-DCE)
Bromomethane 1,2-Dichloropropane
Carbon tetrachloride cis-1,3-Dichloropropene
Chlorobenzene trans-1,3-Dichloropropene
Chloroethane Methylene chloride (Dichloromethane)
Chloroform 1,1,2,2-Tetrachloroethane
Chloromethane 1,1,1,2-Tetrachloroethane
Dibromochloromethane Tetrachloroethene (PCE)
1,2-Dichlorobenzene 1,1,1-Trichloroethane (1,1,1-TCA)
1,3-Dichlorobenzene 1,1,2-Trichloroethane (1,1,2-TCA)
1,4-Dichlorobenzene Trichloroethene (TCE)
1,1-Dichloroethane (1,1-DCA) Trichlorofluoromethane (Freon 11)
1,2-Dichloroethane (1,2-DCA) Dichlorodifluoromethane (Freon 12)
1,1-Dichloroethylene (1,1-DCE) Vinyl chloride (VC)

Aromatics
Benzene m,p-Xylenes
Ethyl benzene o-Xylene
Toluene
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CRDL

The detection limits should be those required by the LARWQCB, as specified in the
assessment workplan/monitoring program or as specified in EPA methods used.  Lower detection
limits than these specified below can be required based on site-specific needs.  If CRDL cannot
be achieved due to matrix problem, laboratory must provide a written explanation and propose a
reasonable CRDL under the situation.

CRDLs for VOCs must be 1 ug/L or 2 ug/Kg except for the following compounds. This low
CRDLs are applicable to the samples with no detectable VOCs or low levels of VOCs.  If sample
needs to be diluted due to high contamination, see section concerning dilution in sample analysis
requirements.

CRDL of 0.5 ug/L or 1.0 ug/Kg is required for these following compounds because MCLs
or Action limits (AL) for these compounds are low as shown.

MCL AL
Benzene 1.0
Carbon tetrachloride 0.5
1,2-Dichloroethane 0.5
1,3-Dichloropropene 0.5
Dichlorodifluoromethane(Freon 12) 1.0
Vinyl chloride 0.5

CRDL of 100 ug/L or 100 ug/Kg will be acceptable for following compounds.

Acetone
Acrolein
Acrylonitrile
Methyl Ethyl Ketone (2-butanone)
Methyl Isobutyl Ketone (4-Methyl-2-pentanone)

CRDL shall be 100-500 ug/L or 500-5000 ug/Kg for petroleum hydrocarbons depending
on type of hydrocarbons to be tested (e.g., gasoline, jet fuel, diesel, etc.).

Analysis Methods

1. For VOCs, if the samples have never been analyzed before (the type of compounds
present is unknown), at least 10 % of samples from each site (or a minimum one sample if
total samples are less than 10) should be analyzed using GC/MS method (e.g., EPA
8260B) first. The rest of samples can then be analyzed with non-GC/MS methods (e.g.,
EPA 8021) if desired.
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2. Laboratory must report the number of tentative identified compounds and estimated
results if possible for those samples analyzed by GC/MS method as required by Item 1
above.

3. If the GC/MS method analysis shows the presence of compounds that cannot or will not
be detected by non-GC/MS method, then all the samples shall be analyzed by GC/MS
method.

4. If the compounds present are known from previous analyses, the samples can be
analyzed by either non-GC/MS or GC/MS method.

5. If the PID/ELCD in series method (e.g., EPA 8021) is used, the method must be reported
as such (e.g., not reported as 8010/8020).

6. For other organic analyses (e.g., pesticides), confirmation must also be done by GC/MS. If
GC/MS cannot confirm the compound due to low level, use second column for
confirmation.

Initial Calibration

1. Initial 5 point calibration must be performed for all compounds in the above target list and
any expected, required, or detected compound.

2. %RSD must be calculated for each compound and must not exceed 20%.

3. For GC/MS analyses, the %RSD of the Calibration Check Compounds (CCC) must be
less than or equal to 30%. The CCC are: 1,1-dichloroethene, chloroform, 1,2-
dichloropropane, toluene, ethylbenzene, and vinyl chloride.

4. Average Calibration Factor (CF) or Average Response Factor (RF(ave)) must be used for
calculation of all sample results and QA/QC analyses.

5. In terms of practicality during compliance with the above requirements, for GC analyses,
the percent relative standard deviation (%RSD) must not exceed 20% for 80% of all
analytes calibrated. The %RSD for any analyte must not exceed 35%. However the
%RSD for all compounds detected in samples must not exceed 20%.

Continuing Calibration (CC) (Daily mid-point calibration)

1. In terms of practicality during compliance with the requirement, for GC analyses, the
percent difference (%DIFF) from initial calibration must not exceed 15% for 80% of all
analytes calibrated. The compounds that meet the 15% difference requirement must be
the same compounds which meet the %RSD in the initial calibration. The %DIFF for any
analyte calibrated must not exceed 35%. However, the %DIFF for all compounds detected
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in samples must not exceed 15%.

2. For GC/MS analyses, the %DIFF of CCC must not exceed 20%.

Surrogate

The surrogate(s) used and surrogate recovery acceptance limits should be determined by
the EPA Method guidelines. If there are no EPA guidelines, the laboratory can use the appropriate
surrogate(s) and the recovery limits should be in a range determined by in-house laboratory
control charts.  Data for the control charts must be submitted upon request.

Method Blank

The method blank should not show any concentration more than five times (5X) the CRDL
for any single target compound. If exceeded, the laboratory should investigate the source of
contamination and take corrective actions before proceeding with further sample analysis. Any
disclaimer statement such as the following example concerning the blank and interpretation of
result will not be acceptable and should not be included in report.

"Results should not be considered reliable unless the sample result exceeds five times
(5X) the CRDL or ten times (10X) the blank concentration."

MS/MSD

MS/MSD analyses should be performed for every project (for each site) at a minimum rate
of one per 20 samples or per batch, whichever is more often. The spiking analytes used for the
MS/MSD analyses should be those required by the LARWQCB. When the spiking analytes are
not specified by LARQWCB, the ones specified in EPA methods should be used. If EPA method
does not specify, then appropriate ones chosen by the laboratory can be used.  If MS/MSD is not
required by the method used, MS/MSD may not be required unless specified in workplan.

For VOCs analysis, the following compounds must be included in the spiking for MS/MSD.

Halogenated Compounds: Aromatics:
Chloroform Benzene
1,1-Dichloroethane (1,1-DCA) Toluene
1,2-Dichloroethane MTBE
1,1-Dichloroethylene (1,1-DCE)
Tetrachloroethylene (PCE)
Trichloroethylene (TCE)

The acceptance limit should agree with EPA guidelines for each method used. If there are
no EPA guidelines, it may be determined in a range by in-house laboratory control charts.  Data
for the control charts must be submitted upon request.  Trace levels of analyte may be used in
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MS/MSD calculations even if reported as non-detected on the report form.

Laboratory Control Sample (LCS)

The LCS analysis must be performed each day that samples are analyzed. The LCS must
be obtained from a different supplier or a different lot from the calibration standards. If prepared
in-house, it must be prepared from a stock solution different from calibration standards. The LCS
should be analyzed in reagent water. It does not have to be matrix matched like the MS/MSD
analyses.

The spiking analytes used for the LCS analyses should be those required in the target
compound list or those required by the LARWQCB.

The acceptance limits for the LCS for volatile organic analyses are 80%-120%. LCS
acceptance limits for other organic analyses should be determined by EPA Method guidelines, or
in-house laboratory control charts if there are no EPA Method guidelines for this compound.  Data
for the control charts must be submitted upon request.

Sample Analysis

All samples must be analyzed to comply with CRDL requirements above.  If sample
dilution is required due to high concentrations of some compounds, the initial run must be used to
calculate the results for constituents that are not affected by the high concentrations so that CRDL
can be met for these compounds.

If concentrations of compounds present in samples are known to be high (outside the
calibration range) from previous analyses or confirmative information, the samples can be directly
diluted and then analyzed. Low CRDL will not be applicable for these samples if they are found to
be high. If not, an undiluted sample must be reanalyzed to meet the CRDL requirements.
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Page 1 of 3: Analytical Result 

1. 

2. 
3. 

4 . 

5. 

6. 

. 7. 

8. 

9. 
10. 

/ 11. 

12. 

13. 

14. 

After "Project No:", enter the client's project number (from cover page 1 ). This 
number is required on every page of the report. 
For "DATE ANALYZED", enter the date on which the sample is analyzed. 
For "LAB SAMPLE 1.0.", enter the I. D. number the laboratory assigned to each 
sample. 
For "CLIENT SAMPLE I.D.", enter the I.D. number the client used when the sample 
was collected. 
For "DILUTION FACTOR", enter the dilution factor for each sample. If a sample is 
not di.luted {e.g., direct purge & trap of water sample), enter "1" as dilution factor. 
For "PREP:TM/DM/CAL-WETffCLP", enter the appropriate type of analysis 
preparation: TCLP = Toxicity Characteristic Leaching Procedure, CAL-WET = 
California Waste Extraction Test (STLC), TM =Total Metal (TILC), OM= Dissolved 
Metal. 
For "SAMPLE MATRIX", enter water, soil, sludge, etc . 
For ;'REPORTING UNIT', enter the appropriate reporting unit. The unit mgtL or ug/L 
for water samples and mg/Kg or ug/Kg for soil samples are typically used. The 
reporting unit must be the same for all standards, sample results, contract required 
detection limits (CRDLs), and QNQC data. 
Under "METAL", list each element analyzed. 
Under "METHOD", enter the EPA Method number used for each element, including 
the sample preparation method if applicable. 
Under "CRDL", list the detection limit used _for reporting each element. Do not adjust 
the CRDL by the dilution factor for the samples. Any sample dilution which may 
affect the detection limits for that sample shall be indicated in the sample dilution 
factor. 
In each column for the method blank and the samples, report all analytes detected 
above the CRDL. Do not subtract blank or adjust sample results for blank 
contamination. Any analyte not detected above the CRDL should be reported as 
"<CRDL value" (Whatever the CRDL value is after taking into account dilution 
factor, e.g., <1 ). Samples must show the final results calculated using appropriate 

· dilution factor (e.g., sample after 10 times dilution gives analysis result of 10 ppb. 
Then the final result reported for this sample should be 100 ppb). Do not flag any 
data as estimated or below certain confidence levels. 
There are two type of formats: one for multiple element analysis in each sample and 
the other for single element for multiple samples. Choose the appropriate format to 
report results. 
If more than one page is needed, complete header information for all samples 
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analyzed on subsequent pages. The metnod blank does not need to be repeat€'d 
on each subsequent page. If more than one method blank is analyzed, report each 
method blank with the samples to which it applies for validation purpose. The 
column width may he adjusted to put analysis results for more samples on each 
page. 

Page 2 of 3: QA/QC Report 

I. Matrix Spike!Matrix Spike Duplicate (MS/MSD) 

·1. Under "LAB SAMPLE J.D.", enter name or number of laqoratory sample used for 
MSIMSD analyses. 

2. For "REPORTING UNIT', enter appropriate reporting unit. The unit mg/L or ug/L for 
water samples and mg/Kg or ug/Kg for soil samples are typically used. The 
reporting unit must be the same for all s·tandards, sample results, CRDLs, and 
QA/QC data. · 

Metal: The spiking analytes in sample. 
Date: The date that MSIMSD is performed, which must be the same as the . 

batch of samples that are analyzed. 
Sample 
Result: The original sample result associated with the spiking analytes. 

f 

Spike Cone:, Analyte concentration of MS added to sample. 
MS: . Result of MS. 
%MS: Percent recovery for MS. 
Spike Cone 
illl:!Q}: 
MSD: 
%MSD: 
RPD: 
MSIMSD 

Analyte concentration of MSD added to sample. 
Result of MSD. 
Percent recovery for MSD . 
Relative percent difference between MS and MSD 

·LIMIT: Acceptance Percent limit for MS · 
RPD LIMIT: acceptance limit for RPD 

If the original sample results are "<CRDL" without dilution, enter "0" for sample 
· result on this MS/MSD table. 

II. Calibration, CRDLS, and Laboratory Control -Sample (LCS) 

1. Under "Date Received/Prepared:", enter date that calibration ·standard and LCS are 
. received from supplier or prepared in-house. 

2. Under "Lot Number:", enter lot number for cal.ibration standard and LCS. 
3. Under "Supply Source:", enter supplier's ~arne for calibration standard and LCS. 
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-- Metal: 
Date: 

Calibration 
Range: 

LCS@ CRDL: 
Result: 
%RC: 
LCS@ Mid­
Level Cone: 
Result: 
%RC: 

List each element that is analyzed. 
The date that calibration, CRDLs, and LCS are performed, 
which must be the same day that samples are analyzed. 

List the calibration concentration range (lowest - highest) for 
each element. 
LCS analyzed at CRDL concentration. 
Result of LCS @ CRDL 
Percent recovery of LCS@ CRDL 

LCS analyzed at mid-range concentration of calibration range. 
Result of LCS at mid-range. 
Percent recovery of LCS at mid-range. 

Page 3 of 3: QAIQC Report (Continued} 

. Ill. Inductively Coupled Plasma(ICP) Interference Check Sample (ICS) .. 
Under "Reporting Unit:", enter appropriate reporting unit. 

Metal: 
. Date AnalyZed: 
True Cone: 
Result: 
%RC: 

List each interfering elenient that was analyzed. 
Date ICS was analyzed. 
True concentration of each interfer~ng element. 
Enter the result from the instrument. 
Enter the percent recovery for each interfering element. 

IV. Serial Dilution Result (Required for Flame A.A., Graphite Furnace AA, and ICP 
Method, for evaluating matrix interference only) 

1. Under "Lab Sample I. D.:", enter the 1.0. of the sample which was used for series 
dilution. 

2. Under "Reporting unit:", enter appropriate reporting unit. 

Metal: 
Date Analyzed: 
Series Dilution 
Result: 
%Diff: 

List each element that was analyzed. 
Date series dilution was analyzed for each element. 

Enter the result of each element after series dilution. 
Enter the percent different of series dilution result from the 
original sample result. 

CRWQCB-L\ MAY 1996 GUIDEBOOK: LABORATORY REPORT FOR METALS _Page B-30 

- I 



V. General Reporting Requirements 

1. The analysis report must be submitted using the reporting format and all QA/QC 
requirements must be complied. Failure to do so may result in rejection of the 

· analysis report. ·· 
2. Raw data on analysis, copy from logbooks, and other laboratory data relating· to 

sainple results are not routinely required with report, but must be submitted upon 
request. 

3. Workplan or monitoring program for a specific project may require additional site­
specific· analytes and/or conditions. 

VI. General ·Requirements For Metals 

The following requirements are not a replacement or substitution of the EPA Method 
requirements which must be followed by the performing laboratories. These requirements 
serve as a specific emphasis or darification to LARWQCB's QA/QC objectives in addition 
to EPA method requirements. Laboratories must comply with these requirements as well. 

Sample Condition 

ihe criteria for acceptable sample conditions are dictated by the method( s) to be ~c~,8 
employed for sample analysis. The laboratory shall strive to resolve any sample condition .,:~ 
problems before the samples are accepted for analysis. If the problems are beyond 
resolution, the samples shotJid be ·rejected and resampling should be requested. 

Subcontracted Samples 
l 

Samples subcontracted to another laboratory, which must be certified by ELAP, 
must also conform to. these requirements and results must be submitted by the 
subcontracted laboratory using this report formaL 

Tardet Elements · 

The target metals shoold be those specified in assessment workplan or monitoring 
program, contract request or as required by the LARWQCB. 

CRDL 

CRWQCB-LA MAY 1996 GUIDEBOOK: LABORATORY REPORT FOR METALS Page B-31 

.-J 



high contamination and required dilution, the low CRDLs are not required for those e samples . . 

·-·e 

Element 

Aluminum 
Antimony · 
Arsenic 
Barium 
Beryllium 
Boron 
Cadmium 

Element 

For Water 
(mg/L) 

0.2 
0.005 
0.005 
0.2 
0.002 
0 .1 
0.001 

For Water 
(mg/L) 

For Solid 
(mg/Kg) 

10 
0.25 
0.25 
10 
0.1 
5 
0.05 

For solid 
(mg/Kg) 

: Calcium · 1 50 
0.5 
0.5 
10 

Chromium, Total 
Chromium, Hexavalent · 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 

0.01 
0.01 
0.2 
0.1 5 
0.1 
0.005 
1 
0.03 
0.001 

J · Molybdenum 2 

5 
0.25 
50 
1.5 
0.05 
100 
1 
100 
0.25 
0.5 
50 
0.05 
100 
25 

Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

Analysis Methods 

0.02 
2 
0.005 
0.01 
1 
0.001 
2 
·o.s 

Use the appropriate approved EPA methods and report the actual method used. 
The procedures must be the same for initial calibration, initial calibration verification, 
continuing calibration verification, laboratory control samples, environmental samples, 
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. MS/MSD, and all other QAIQC tests. 

Calibration 

1. Calibrate the instrument according to method requirements and manufacturer's 
guidelines. · 

2. The initial calibration must be verified and documented for every analyzed element 
by analysis of initial calibration verification· (ICV) solution using laboratory control 
sample {LCS) or EPA ICV solution. All ICVs must be within 90-110% of the true 
values regardless of which method is used. For ICV.purpose, the LCS is analyzed 
under the same conditions as initial standards. 

3. Continuing calibration verification {CCV) must be performed and documented for 
every analyzed element and must be within 90-110% of the true value regardless 
of which method is ·used. 

Laboratory Control Sample (LCS) 

. LCS analysis must be performed each day that samples· are analyzed. The LCS 
· must be obtained from a different supplier or a different lot from the calibration standards. 

If prepared in-house, it must be prepared from a stock solution different from calibration 
standards. The LCS shall be analyzed under the same conditions as the samples were 
analyzed (i.e., processed in the same manner as a sample). 

The. concentration of LCS for each element must not be higher than the mid-level 
concentration of the calibration range (preferably no greater than 10 times the CRDL}. 

: The acceptance limits for the LCS·for metal analyses are 80-120%: 

·' · CRDL Check Standard 
·'l 

In order to demonstrate that the CRDLs can be achieved and any "Not Detected 
(NO)" results are· actually "NO", a standard or series of standards are required to be 
analyzed at the CROL levels for each element analyzed. 

. The percent r~~overy of LCS at CROllevel must be at least 50%. If the percent 
recovery. is below 50%, the laboratory must investigate and solve the· problems, ·and 
reanalyze all the samples which showed "NO" results prior to the investigation. 

If none of the samples from the same project showed "NO" results (i.e., they all 
showed results higher than CRDLs), analysis of LCS at CRDllevel for that element is not 

· required. A note should be included in the report. 

Blanks 

Results of the method blank, initial calibration blank (ICB) and continuing calibration 
blank (CCB) must be below CROl for every element. If exceeded, the laboratory shall 
investigate the source of contamination and take corrective actions prior to proceeding 
with further sample analysis. Any -disclaimer statement such as the following example 

CRWQCB-LA MAY 1996 GUIDEBOOK: LABORATORY REPORT FOR METALS Page B-33 



concerning the blank and interpretation of result will not be acceptable and should not be 
included in report: 

"Results should not be considered reliable unless the sample result exceeds five 
times (SX) the CRDL or ten times (1 OX) the blank concentration." 

MS/MSD 

MS/MSD analyses should be performed for every project (for each site) at a 
minimum rate of one per 20 samples or per batch, whichever is more often. If the project 
consists of both liquid and solid samples, M~/MSD should be performed for ·each matrix. 
The spiking concentration for the MSIMSD analyses should be within the calibration range. 
MSIMSD is not required for the following elements: calcium, magnesium, potassium, and 
sodium. 

When the element concentration in the sample turned out to be very high compared 
to the spiking level of MSIMSD and thus making the MS/MSD result unusable, an 
explanation should be included in the report. 

The acceptance limit should agree with EPA guidelines for each method used. If 
· there are no EPA-guidelines, it may be determined in a range by in-house laboratory 

I! control charts. Data for the control charts must be submitted upon request. Trace levels 
. . of analyte may be used in MS/MSD calculations even if reported as non-detected on the 

report form . . 
~· · Sample Analysis 

· All samples must be analyzed to comply with CRDL requirements shown above. 
If concentrations of elements present in samples are known to be high (outside the 
calibration range) from previous analyses or confirmative information, the samples can be 

·'directly diluted and then analyzed. Low CRDL will not be applicable for these samples if 
they are found to be high. If not, an undiluted sample must be reanalyzed to meet the 
CRDL requirements. 

Inductively Coupled Plasma (ICP> Interference Check Sample (ICS) 

1. JCS must be analyzed according to the EPA method used, at the beginning and end 
of each analysis run but not before initial calibration verification and daily 
calibration check. · · 

2. ICS solution must consist of the analytes mixed with the interferents. · 
3. The ICS results must fall within the control limit of ± 20% of the true values for each 

analyte. If not, terminate analysis, take corrective actions, recheck the calibration 
and reanalyze the affected samples. 
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Serial Dilution {SO) 

· Serial dilution analysis on one re.presentative· s.ample must be performed for every 
project (for each site). tf the project consists of both iiquid and solid samples, SO should 
be performed for each matrix. Blanks cannot be used for SO analysis. 

If the percent difference is greater than 20%, the laboratory shall ensure that the 
problem is confined only to the sample matrix. 
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roject No: • --
ANALYTICAL RESULT FOR METALS 
(FOR MULTIPLE METAL ANALYSES) 

.· ... .. -. . · •. DATEANALVzEO' 

,... , '·· . . . . · . ~ ·:~ .. . . :::::·;·: ::· , ::::: :' ·~ ··· .. SAMPLE MATRilr • . 

. ,· REPORTINcl UNIT:" MGIKG· MGiL' 

"METAL·:• 

METHOD: 
J 

PREP (TCLP, CAL-WET, TM. OM): 

METAL ELEMENT: 

ANALYTICAL RESULT FOR METALS 
(FOR SINGLE METAL ANALYSIS) 

DATE ANAL VZED: 

CROL; 

REPORTING UNIT: 

RESULTS 

"\j w 'sAMPLE 1.0 • . :. 
.... 

CLIENT SAMPLE i.b . . .. ·sAMPLE MATRIX DILUTION FACTOR 
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Project No: ____________ __ 

L Matrix Spike (MS)J~trix Spike Duplicate (MSD) 

LAB SAMPLE 1.0:.,___ ______ _ 
REPORTING UNIT: 

II. CAU8RATION, CRDL. ANO lABORAT.ORY CONTROl. SAMPU (I.CS) 

CALIBRATION 
. STANDARD LCS 

DATE RECEIVED/PREPARED: 
LOTNUt.IIBER: 
SUPPLY SOURCE: · 

QAJQC REPORT 

· seK ... · 
·coNe 
. (DUP) ' 

MSD 

LCS@ 
·. CROL " .. 

. RESULT 

QA1QC REPORT (CONTINUEDI 

Ill. INOUCTIVEL Y COUPLI!D PLASMA (ICP) INTERFERENCE CH£CK SAMPLE 

(As SP£Cli'IED IN EPA METHOOS 200.716010) 

REPORTING UNIT:-----
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%MSO 

%RC 

"RPD 

LCS@ 
MID· 
LEVEL 
CONC 

MSJMSD 
UMIT 

RESULT 

PageB~7 
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LIMIT 

%RC 



,roject No: ____________ __ (RUQCB LabForm10C;Ver12/94) 

INITIAL RUN · FINAL RUN 

.TRUE ~~C::: 1--R-ES_U_L_T __ ---.---%'---RC----t....;_Rf....;....S_U_L T---..---%-R-C---1! 

'· .. •'• 

IV. SERIAl DILUTION RESULT (REQUIRED FOR fLAME A.A., GRAPHITE FURNACE A.A., AND ICP METHOD, FOR EVALUATING MATRIX INTERFERENCE ONLY) 

LAB SAMPLE I 0 • .. 
Ktt'V/'CIIN_I.:i l)N!I 

. ,,· . :Mg'rAL . :··,., ~ . " . . DATE ANAL VZED SERIES DILUTION RESULT %01FF 

l 
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Introduction 

STATE OF CALIFORNIA 
. California Regional Water Quality Control Board 

Los Angeles Region 

INTE~IM GUIDANCE FOR ACTIVE SOIL GAS INVESTIGATION 
(February 25, 1997) 

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

1.0 Survey. Design 

1.1 
Provide a.scaled facility map depicting potential sources and proposed sampling points. Include 
locations and coordinates of identifiable geographic landmarks (e.g., street center_:line, 
benchmark,.street intersection, wells, north arrow, property line) . 

. 1.2 
Locate initial sampling points in potential source areas and areas with known soil contamination 
using an adjustable 1 0 to 20 foot grid pattern. Provide rationale for the number, location and 
depth of sampling points. Screen the remainder of the site With a 1 00-foot or tess grid pattern. 

1.·3 
Conduct a close interval (1 0 to 20 foot grid pattern) and multi-level sampling (5 to 1 0 feet vertical 
distance between points) in areas with known or relatively high VOC concentrations . 

. 1.4 
Use an on-site mobile laboratory with laboratory-grade certifiable instrumentation and 
procedures for real-time analysis of individual VOCs. Non-specific portable organic vapor 

.· analyzers and/or GC-based handheld detectors may not be used for analysis,· except for daily 
or weekly_ vapor monitoring during SVE. · 

1.5 .· . 
Maintain flexibility in the sampling plan such that field modifications (grid pattern density, 
location and depth) can be made as real-time evaluation of analytical test .results occurs. Include · 
in the work plan decision-making criteria for these adjustments and explain decisions in the 
report. Field decisions shall be made in consultation with Regional Board staff. 
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1.6 
Re-sample at any sampling point if anomalous data (i.e., 2 to 3 orders of magnitude difference 
from surrounding sar11>les} are obtained. Board staff may require additional points to resolve the 
spatial distribution of the contaminants within the interval in question. 

e 2.0 Sample Collection 

2.1 
Obtain samples at an adequate depth (nominally 5 feet) below ground surface (bgs) to minimize 
potential dilution by ambient air. 

2.2 
Conduct a site-specific purge volume versus contaminant concentration test at the start of the 
·initial soil gas survey and vapor monitoring well sampling. The purpose of the test is to purge 
ambient air in the sampling system with minimal disturbance of soil gas around the probe tip. 
Conduct this . test based on soil type and where VOC. concentrations are suspected to be 
highest. Describe specific method and equipment to determine optimal purge rates and volumes. 
Take into account the potential sorption of target compounds to the tubing and adjust the purge · 
rate and time to achieve the optimal purge volume. limit the sampling vacuum to collect proper 
samples. Optimum purge volume may be compound specific. "Lighter" early eluting VOCs, such 
as vinyl chloride, may reach their highest concentration with less purging than "heavier" late 
eluting VOCs like PCE. Therefore, optimize the purge volume for the compound(s) of greatest 
concern. 

2.3 . 
Explai"n the'expected zone of influence for sample points, taking into consideration soil types, 
land cover, drive point construction and sample purge rate/time/volume. The vertical zone of 
influence for purging and sampling must not intersect the ground surface. 

2.4 
Discuss soil gas sample collectiOn and handling procedures. Discuss the procedures to prevent 
colrection of samples under partial vacuum and the methods to minimize eqL!ipment cross­
contamination between sampling points. 

2.5 
Avoid making a pilot hole (e.g., using a slam bar) prior to inserting the probe rod, except to drill 
through asphalt or concrete. The process of making a pilot hole may promote vapor contaminant 
aeration and result in lower sample concentration. 

2.6 
Specify that the sampling equipment (e.g., gas tight syringe, sorbent trap) will not compromise 
the integrity of the samples. Tedlar bags may only be used for qualitative analysis. 

2.7 
Assure that the probe tip, probe and probe connectors have the same diameter to provide a 
good seal between the formation and the sampling assembly. If a space develops between the 
probe and the formation, as a result of probe advancement, seal (e.g., with bentonite) the area 

;- around the probe at the surface to minimize the potential for ambient air intrusion. 
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2.8 
Some sampling systems {e.g., Geoprobe) utilize the probe rod as a conduit for the tubing that 
connects to the probe tip. Assure a tight fit between the tubing and probe tip to minimize 
potential for leakage and. dilution of the sample. 

2.9 . 
.FoiiCMI the sampling method specffied in the soil gas consultant's standard operating procedure 
(SOP). Discuss with Board staff any deviations from the SOP before it is implemented in the 
~d . 

3.0 Laboratory Analysis of Soii _Gas Sample~ 

3.1 ·Primary Target Compounds 

1. Carbon tetrachloride . 
2. Chloroethane 
3. Chloroform 
4. .1,1-Dichloroethane 
5. · 1,2-Dichloroethane 
6. 1, 1-Dichloroethene . 
7. · cis-1 ,2-Dichloroethene 
8. trans-1 ,2-0ichloroethene 
9. · Dichloromethane (methylene chloride} · 
10. . Tetrachloroethane 
11 . 1,1 ,1 ,2-Tetrachlor6ethane 
12. 1,1 ,2,2-Tetrachloroethane 
1.3. · 1, 1, 1-Trichloroethane 
14. 1,1 ,2-Trichloroethane 
15. , Trichloroethene 
16/ Vinyl chloride 
17. Benzene 
18. Toluene 
19. Ethylbenzene 
20. Xylenes · 
21 . Trichlorofluoromethane (Freon 11) 
22. Dichlorodifluoromethane (Freon 12) 
23~ 1,1,2-Trichloro-trifluoroethane (Freon 113) 

3.2 Other Target Compounds 
Analyze for other VOCs (e.g., methyl ethyl ketone, methyl isobutyl ketone, ethylene dibromide, 
petroleum hydrocarbons, etc.) based upon site history and conditions. 

3.3 Detection Limit (DL) . 
Attain a DL of not more than 1 ·tJg/L for all target compounds. A higher DL is acceptable only for 
the compound(s) whose concentration exceeds the initial calibration range. 
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3.4 Detectors 
Use the following detectors in appropriate combinations: 

Electrolytic conductivity ·detector (ELCD) (e.g., Hall) Photoionization detector (PI D) 

e Flame ionization detector (FlO) 
Mass spectrometer (MS) 
Electron capture detector (ECD) 

3.5.0 Identification of Calibration Standards & Laboratory Control Sample (LCS) 

3.5.1 
Properly and clearly identify all calibration standards and LCS. The identification must agree 
with the data on record for the standards and LCS. 

3.5.2 
Prepare LCS from a second source standard that is totally independent from the standards used 
for the initial calibration. Second source means a different supplier (whenever possible) or a 
different lot from the same supplier. 

3.6.0 GC Conditions 

3.6.1 
· Use a type of column that can separate all the target ·compounds. Coelution of the target 
compound!:i is not acceptable unless the compounds are distinguished and quantified by two 
different types of detectors in use at that time. 

3.6.2 
Analyze the initial calibration and daily mid-point calibration check standards, LCS, blank, and . 
samples using the same GC conditions (i.e., detector, temperature program, etc.). 

[ 

3.6:3 
Use a GC run time that is long enough to identify and q~antify aU the target .compounds. 

3.7.0 Initial Calibration (Record in Table 1) 

3.7.1 
Perform an initial calibration: 

1. for all 23 compounds listed in Section 3.1 ; 
2. when the GC column type is changed; 
3. when the GC operating conditions have changed; 
4. · when the daily mid-point calibration check cannot meet the requirement in Section 3.8.3; 

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

investigation. 
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3.7.2 
lndude at least three different concentrations of the standard in the initial calibration, with the 

· lowest one not exceeding 5 times the DL for each compound. 

3.7.3 
Calculate the response factor (RF) for each compound and calibration concentration prior to 

. analyzing any site samples. Calculate the average RF for each compound. The percent relative 
standard deviation (%RSD) for each target compound must not exceed 20% except for the 
following compounds which ·must not exceed 30%: 

Trichlorofluoromethane {Freon 11) 
Dichlorodifluoromethane (Freon 12) 
Trichlorotrifluoromethahe (Freon 113) 
Chloroethane · 
Vinyl chloride 

3.7.4 
Verify the true concentration of the standard solutions used with the LCS after· each initial 
calibration. Conduct the verification using a LCS with a mid-point concentration within the initial 
calibration range. The LCS must include all the target compounds. The RF of each compound 
must be within ±15% difference from the initial calibration, except for freon .11, 12 and 113, 
chloroethane, and vinyl chloride which must be within ±25% difference from the ini.tial 
calibration. 

3.8.0 · Daily Mid-point Calibration Check · 
(Record in Table 1) 

3.8.1 
Check the calibration using the calibration standard solution· with a mid-point concentration 
witt;tin the linear range of the initial calibration before any sample is analyzed. 

3.8.2 
Include in the daily mid-point calibration check standard the following compounds and every 
compound expected or detected at the site: · 

1. 1,1-Dichloroethane 
2. 1,2-Dichloroethane 
3. · 1,1-Dichloroethene 
4. cis-1 ,2-Dichloroethene 
5. trans-1,2-Dichloroethene 
6. Tetrachloroethane 
7. 1,1,1-Trichloroethane 
8. · 1,1,2-Trichloroethane 
9. · Trichloroethane 
10. Benzene 
11 . Toluene 
12. Xylenes 
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3.8.3 . 
Assure that the RF of each compound (except for freons 11, 12 and 113, chloroethane, and vinyl 
chloride) is within ±15% difference from the initial calibration's average RF. The RF for freons 
11. 12 and 113, chloroethane, and vinyl chloride must be within ±25%. 

· ·e 3.9.o Blank 

3.9.1 
· Analyze field blank(s) to detect any possible interference from ambient air. 

·3.9.2 
Investigate and detennine the ·source(s) and resolve any laboratory contamination problem prior 
to analyzing any samples if the blank shows a measurable amount·(~1 j.Jg/L) of the target 
compound(s). · 

3.10.0 Sample Analysis 

3.10.1 
Assure that the requirements for initial calibration, dajly mid-point check, blank, and LCS are met 
before any site samples are analyzed. 

3.10.2 
Analyze samples w ithin 30 minutes after collection to minimize VOC Joss. Longer holding time 
·may be allowed if the laboratory uses a special sampling equipment (e.g., sorbent trap, glass 
bulb) and d~monstrates that the holding time can exceed 30 minutes with no deaease in results. 

:~- 3.10.3 
Assure tpat the concentrations of constituent(s) in a sample do not exceed 50% of the highest 
concentration in the calibration range. Reanalyze the sample using a smaller volume or dilution 
if the detected concentration exceed 50% of the highest concentration in the calibration range. 

·e 

f 

3.10.4 
Attain DL d not more than 1 !Jg/L for all target corilpounds. If lesser sample volumes or dilutions 
are used to off-set possible high concentration of constituents in the initial run, use the initial run 
to calculate the results for constituents that are not affected by the high concentration so that 
DL of 1 JJ.QIL for these compounds can be achieved. · 

3.10.6 
Quantify sample results using the average RF from ·the most recent initial calibration. 

3.10.6 
Add surrogate compounds to all samples. Assure that the surrogate compound concentration 
is within the initial calibration range. Two to three different surrogate compounds [one aromatic 
hydrocarbon and two chlorinated compounds (early and middle eluting, except gases)] should 
be used to cover the different temperature programming range for each GC run. 
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3.10.7 
Calculate the surrogate recovery for each GC run. Surrogate recovery must not exceed ±25% 
difference from the true concentration of , the surrogate, as the sample result would be 
considered questionable and may be rejected by this Regional Board. 

3.11.0 Compound Confirmation 

3.11.1 
Conduct compound confirmation , by GCJMS whenever possible. Use second column 
confirmation with surrOgate for compound confirmation if GCJMS is not used. 

3.11.2 
Add surrogate compounds to standards and site samples for second column confirmation to 
monitor the relative retention time (RRT) shift between GC runs. This is required for better , 
compound identification when ELCD, PID, ECD, and FID are used for analysis . 

. 3.11.3 
Usually one sample is adequate and quantitation is not required for setond column confirmation . 

. Second column confirmation can be done with a different GC. The representative sample can 
be collected in Tedlar bag and confirmation. can be done off site. 

3.11.4 
Second column confirmation is not necessary if the compounds present have been confirmed 
from previous soil gas investigations. 

3.12.0 Samples with High Concentration 

3.12.1 
DL may be raised above 1 ~g/L for compounds.with high results (i.e., the limit as specified in 
Section 3.10.3) and those closely eluting compounds for which quantitation may be interfered 
by !he high concentrations. 

3.12.2 
Quantify sample results according to Section 3.10.4 for analytes which are not affected by the 
high concentration compounds. · 

3.12.3 
If high VOC concentration in an area is known from previous soil gas analysis, Sections 3.12.1 
and 3.12.2 are not necessary when analyzing samples from the area in question. 

. -

3.12.4 
When dilution with ambient air is used for samples with high results,· dilute and analyze in 
duplicate each day at least one sample to verify the dilution procedure. Ambient air should be 
checked periodically during each day of analysis. - · 
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3.13.0 Shortened Analysis Time 

3.13.1 
Shorten the GC run time under the following conditions only: 

• 1. 

2. 

3.13.2 

The exact number and identification of compounds are known from previous soil and soil 
gas investigations; and 

The consultant has been given permission by Regional Board staff to analyze only for 
specific compounds. 

Meet the following requirements when shortening GC run-time: 

1. 

2. 

3. 

4. 

3.14.0 

J. 
3.1~.1 

Regional Board staff must approved the shortened run time; 

The compounds must not coelute; 

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

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

PerfOrm a normal run-time analysis whenever peaks are detected within retention time 
windows where coelution, as indicated by the calibration chromatograms, is likely: 

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

A LCS as the last GC run of the day is.not mandatory, except under conditions in Section 3.14.2. 
Include the same compounds used in the dai·ly mid-point calibration check analysis, as listed 
in Section 3.8.2. Attain RF for each compound within :t20% difference from the initial 
calibration's average RF, except for freons 11 , 12, 113, chloroethane, and vinyl chloride which 
must be within ±30%. 

3.14.2 
Analyze a LCS at the detection limit concentration instead of the mid-point concentration if all 
samples from same day of analysis show non-detect (NO) results. The recovery for each 
compound must be at least 50%. If it is less than SO%, all the NO results of the samples become 
questionable. 

3.15.0 On-site Evaluation Check Sample 

3.15.1 e Analyze on-site the evaluation check sample as part of the QNQC procedures when presented 
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with such a check sample by Regional Board staff. Provide preliminary results on-site. 

3.15.2 
If the results show that the soil gas ·consultant has problems with the analysis, all the results 
generated during the same day may be rejected. Correct all problems before any more samples 
·are analyzed. · . · · 

3.16.0 Site Inspection 

3.16.1 
Unannounced, on-site inspection by Regional Board staff is routine. Provide upon request hard 
copies of the complete laboratory data, including raw data for initial calibration, daily mid-point 
check, LCS .and blank results. Failure to allow such inspection or to present these records or 
field data may result in rejection of all sample results . 

. 3.16.2 
The soil gas consultant must understand the instruments, analytical and QAIOC· pr.ocedures and 
must be capable of responding to reasonable inquiries. 

3.17.0 Recordkeeping in the Mobile Laboratory 
Maintain the following records in the mobile laboratory: 

1. A hard copy record of calibration standards and lCS with the following information: 

a. Date,of receipt 
b. Name of supplier · ---z~ · 
c. Lot number • ./J 
d. Date of preparation for inte.rmediate standards (dilution from the stock or concentrated 

solution from supplier) 
e. 10 number or other identification data 
f.1 ·· Name of person who performed the dilution 
g'. Volume of concentrated solution taken for dilution 
h. Final volume after dilution 
i. Calculated concentration after dilution 

2. A hard copy of each initial calibration for each instrument used for the past few months. 

3. The laboratory standard operating procedures. 

4.0 Reporting of Soil Gas Sample Results and QA/QC Data (Record in Table 1 and 2) 

4.1 
Report all sample test results and QA/QC data using the reporting formats in Appendix A. 
Compounds may be listed by retention time or in alphabetical order. Include in the table of 
sample results · all compounds in the.analyte list. Report unidentified or tentatively identified 
peaks. Submit upon request an •· data in electronic format and raw . data, induding the 
chromatograms. Identify the source(s) of the contaminants detected in the investigation, as 
indicated by the data. · 
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4.2 
Report the following for all ·calibration standards, LCS and environmental samples: 

1. -2. 3. 
4 . 
5. 
6. 
7. 
8. 

4.3 

Site name 
Laboratory name 
Date of analysis 
Name of analyst 
Instrument identification 
Normal injection volume 
lnj~ction time 
Any special analytical conditions/remark 

Provide· additional information, as specified, for different types of analyses. Tabulate and 
present in a c~ear legible format all information according to the following grouping: 

1. 

2. 

3. 

4. 

Initial calibration 

a. Source of standard (STD LOT 10 NO.) 
b. Detector for quantitation (DETECTOR) 
c. Retention time {RT) 
d. Standard mass or concentration 

(MASS/CONC) 
e. Peak area (AREA) . 
f. Res~onse factor (RF) 
g. Average response factor (RF ..,.) 
h. Standard deviation (50,..1) of RF, i.e., 

n 

l 
I. 
j . 

a. 
b. 
c. 
d. 
e. 
f. 
g. 
h. 

a. 
b. 
c. 

(I (RF- • RF)2
/ (n · 1))" ... 

n • number of points in inlial cefibrltion 

Percent relative standard deviation <--' RSD), i.e. , (SDn-1 I RF ...> x 100 (0.4) ·' 
Acceptable range of %RSO (ACC RGE) 

Daily calibration check sample 

Source of standard 
Detector 
Retention time (RT) 
Standard mass or concentration 
Peak area · 
Response factor (RF) 
Percent difference between RF and RF _ from initial calibration <-.4 DIFF) 
Acceptable ra~e of %DIFF (ACC RGE) 

LCS. Same format as daily cai bration 

Erivironmental sample 

Sample identification 
Sampling depth 
Purge volume 
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d. vacuum pressure 
e. Sampling time 
f. Injection time 
g . Injection volume 
h. Dilution factor (or concentration factor ;t trap is used) 
i. Detector for quantitation 
j. Retention time (RT) 
k. Peakarea 
I. Concentration in pgJl (CONC) . 
m. Total number of peaks found by each detector 
n. Unidentified peaks and/or other analytical remarks 

5. . . Surrogate and second column confirmation 

...... 
Mark RT and compound name on: a) second colurM chromatogram of standard and b) second column 
chromatogram of confirmation sample . 

· DiscUss the method(s} to be used for data interpolation (contouring). Provide isoconcentration 
maps for each VOC detected, total chlorinated votatile organics, total aromatic hydrocarbons, 
.and petroleum-based hydrocarbons for each sampling depth, as applicable. Provide cross­
section(s} depicting the geology and changes in contaminant concentration with depth, as 
justified by the data. · 

5.0 Companion Soil Sampling 

5.1 . . 

.---•, 

Discuss soil boring locations with Regional Board staff. Locate borings and sampling depths 
based on ail available information including soil gas test results. · · .......... :-t 
u . . ; 
Conduct the soil sampling ·and analysis per this Regional Board's Well Investigation Program 
General Requirements for Subsurface Investigations. Requirements for Subsurface Soil 
Investigation and Laboratory Requirements for Soil and Water Sample Analyses. 

f 

&.o· . Soil Vapor Monitoring WeiiNertical Profiling \ . 

Install soil vapor monitoring wells for vertical profiling in areas where significant VOC 
concentrations were identified during the vapor investigation. The objectives of vertical profiling 
an~ - to: 1) assess the vertical distribution of VOCs in the vapor phase within the unsabxated 
zone, 2) determine the spatial pattern of vapor phase soil contamination at different depths 
within the unsaturated zone, 3) identify migration pathways at depth along which VOCs may 
have migrated from sources, and 4) serve as discrete monitoring points to evaluate the 
effidency of a cleanup action. Soil vapor monitoring wells offer the opportunity to resample as 

. many times as necessary to monitor soil vapor changes over time. 

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

6.1 
. · rnstall nested, cluster, and/or multi-port vapor monitoring wells to obtain discrete multi-depth soil 

vapor data in the unsaturated zone. Provide a Schematic diagram of the \Yell design and a cross­
section of the site showing the major lithologic units and zones for vapor monitoring. 
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6:2 . 
Collect undisturbed soil samples if fine-grained soils are encountered during drilling of the 
boring for the probes. Due to air-stripping effect, VOC analysis of soil samples is not acceptable 
if air drilling method is used. Refer to Section 5.2 for sampling and testing requirements. 

·e6.3 · 
Use all available information {e.g., geologic log, organic vapor concentration reading) to select 
appropriate depths for vapor monitoring. Install probes at depths with elevated vapor readings 
(headspace) and/or slightly above fine-grained soils which can retard the migration of VOCs. 
The deepest probe should be installed above the capillary fringe. 

6.4 
Consider installing nested vapor probes in the annular space of the groundwater monitoring well 
to serve as a dual-purpose well if both vapor and groundwater monitoring are required. This 
design saves costs by installing vapor and groundwater monitoring wells in· a single borehole. 

6.5 
Use small-diameter (e.g., :s:%-inch) continuous tubing attached from the vapor probe to the 
ground surface to minimize purge volume. 

6.6 
Design and construct the vapor wells to serve as long-term monitoring points to evaluate the 
efficiency of a cleanup action and soil vapor changes over time. Protect the tubing from being 
damaged or clogged by subsurface soil materials especially in deep installations (e.g., place 
inside a PVC casing) or consider using ~nch PVC pipe in place of the tubing. If a tubing is 

.:}·;::-~; used, consider attaching a weight .at the probe tip and/or attaching the tubing onto a supporting · 
·:.;. pipe or rod to ensure that the probe tip remains in-p_lace during installation. 

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

6.7 .! 
Attach the bottom-end of the tubing to an appropriate vapor probe (e.g., PVC screen, stainless 
steel wire screen, stainless steel probe, or brass elbow, etc). If a vacuum pump is used for 
purging and sampling, include a wire screen around the probe to prevent soil particles from 
blocking the probe's airways. Ensure that the connection between the tubing and the vapor 
probe is tight to prevent leakage. 
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Consider placing fine sand above the filter pack to prevent the bentonite seal from entering the 
filter pack. Place a minimum of two feet thick bentonite seal above and below the filter pack. 
Allow sufficient time (e.g., one-half to one hour) for bentonite seal to properly hydrate before 
placing filter pack or cement-based sealing materials. 

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

6.10 
Specify the schedule for sa·mpnng· the vapor probes. In general, soil vapor monitoring is required 
a minimum of one a~d two months after installation. Due to the VOC stripping caused by air 
drilling methods, conduct soil vapor monitoring at least two and four months following Well 
completion. Regional Board staff may require a different sampling schedule and additional 
sampling based upon site CQnditions and test results. 

6.11 
Specify the procedures to properly decommission vapor wells that are no longer needed. The 
decommissioning activity should achieve an effective and long-term seal of subsurface geologic 
materials and prevent cross contamination in the subsurface. 

7.0 Soil Gas Consultants 

This Regional Board reserves the authority to review any soil gas consultant's work to assure 
complian~ with all applicable statutes, regulations, orders, and guidelines. It is your 
responsibility to ascertain that the individual directing the field investigation is professionally 
qualified and conducts the field wor1< in accordance with the Boards guidance for active soil gas 

. investigations. 

Acknowledgements 

¥ . 
This guideline was prepared under the direction of Roy.R. Sakaida by David Bacharowski, Alex 
Carlos, wayne Chiou, Keith Elliott, Jack Price, Yue Rong, Hiam Tan and Rueen Fang Wang of 
the California Regional Water Quality Control Board-Los Angeles Region (CRWQCB-LA) Soil 
Gas Committee. Special thanks go to the staff of the CRWQCB-LA for reviewing the information 
contained in this document. In addition. discussions and written comments received from soil 
gas consultants have. greatly improved Its content.· Former CRWQCB-LA staff Philip Chandler 
and Samuel Yu assisted in preparing pr.eVious versions of this guideline. 

~MAY 1tM GUIDEBOOK: GUIDANCE FOR ACTIVE ~L GAS INVESTIGATION Pagec-13 

-~· .... 
... 



e.· •. (::"; :~ 
~!' ' I 

·~·,;~ 

~!8 1 e 
SOIL GAS INIT1AL CALIBRATION 

·~ 
SITE NAME : LAB NAME: DATE: ------------------------
ANALYST : STD LOT ID NO. : INSTRUMENT ID: 

NORMAL INJECTION VOLUME: INJECTION TIME: 

COMPOUND DETECTOR 111 CONC ~c~c ~oo~ RFave SOrt·1 'RSD ACC RGE 
RTIRRT MASSICONC AREA RF RT MASS/CONC AREA RF RTIRRT MASS/CONC AREA RF 

----------------------------------------------- OR - - --------------------------------------------

COMPOUND 

Compound 1 

Compound 2 
(Surrogate) 

SITE NAME: 

DETECTOR RT/RRT MASS/CONC AREA 

1st cone 
2nd cone 
3rd cone 

RF RFave 

SOIL GAS DAILY MID-POINT CALIBRATION STANDARD 

AND 

SOIL GAS LABORATORY CONTROL SAMPLES (LCS) 

LAB NAME: 
------------------------------------------------

SDn·l 

ANALYST: STD LOT ID NO.: I NSTRUMENT ID: 

NORMAL INJECTION VOLUME: 

COMPOUND 
(SURROGATE) 

DETECTOR RT/RRT MASS/CONC 
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%RSD ACC RGE 

DATE : 

%DIFF ACC RGE 



SITE NAME: 

ANALYST: 

NORMAL INJECTION VOLUME: 

Sample ID 
Sampling Depth 
Purge Volume 
Vacuum 
Sampling Time 
Injection Time 
Injection Valume 
Dilution 'Factor 

Table 2 
SOIL ~ SAMPLE RESULTS 

""'· LAB NAME: 

COLLECTOR: 

Sample 1 Sample 2 

COMPOUND DETECTOR RT AREA CONC RT AREA CONC 

Compound 1 
Compound 2 
Compound 3 

Surrogate 1 
Surrogate 2 

Total Number of Peaks 
by Detector 1 (specify) 
by Detector 2 (specify) 

... 

Unidentffied peaks and/or other analytical remarks 
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DATE: 

INSTRUMENT ID: 

Sample 3 

RT AREA CONC 
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·- ALTERNATIVE FORMAT FOR 4 \TING SOIL GAS SAMPLE RESULTS e :: 
SITE NAME:----

Semple ID 
Sampling Depth 

COMPOUND 

Compound1 
Compound2 
Compound3 

LAB NAME:---- DATE: ___ _ 
• M 

Sample 1 Simple 2 Sample 3 ... 

CONC CONC CONC 

(hgt 1 of 2. Resuh Summary) 
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SITE NAME: LAB NAME: DATE: 
ANALYST: COLLECTOR: __ INSTRUMENT 1::-=D-: :::::_ 

NORM~L INJECTION VOLUME:-- . 

SlmpleiD 
Sampling Depth 
Purge Volume 
Vlcuum 
Slmplng Tine 
lnjecllon Tine 
Injection Volume 
Oll~ Factllf 

COMPOUND DETECTOR 

Compound 1 
Compcund2 
Compouncl3 

Surroglle 1 
Surrogate 2 

Tctll Number of Peeks 
by Oelee1or 1 (specify) 
by Detector 2 (specify) 

Simple 1 SimPle 2 

RT AREA RT AREA 

Unidentified peeks encllor other analytical remartcs 

(Page 2 of 2, Analytical RIW Da) 
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SfAt£ ~CAllf-ORNJA-f~OHMENTAl ,/(. liON AGENCY 

( PETE WilSON, c:;..,.,_. 

.LIFORNIA REGIONAL WATER QUALITY CONTROL BOARD 
. . ~S ANGELES REGION . 

• CENTRE PlAZA DIM 
MONTEREY PARK, CA 91751-2156 

(213) 266-7.500 
.FAX: {213) 266-7600 

·e 

April 10, 1995 

Ms. Kathy Emerson 
Che.vron Chemical Company 
Environmental & Health Protection 
6001 Bollinger canyon Road 
San Ramon, CA 94583 

REMEDIATION CLOSURE, B. KRAMER AND COMPANY SITE, EL SEGUNDO 
(CAO ORDER NO. 92-094, YILE NO. 92-57) . 

' 
You indicated in our telephone conversation on March 21, 1995, t ha t 
the cap work has been completed at the site in accordance with your 
engineering design at the subject site. 
;, 

on March 29, 1995, staff performed a final . inspection of the cap 
and the remediation activities for the slag material at the site. 

' 
Based upon this and all previous inspection, we have determined 
that the remediation has been -successfully completed in accordance 
with the approved cap design and this Water Board's requirements . 
Therefore, we have· determined that no further action will be 
required for soil and slag remediation at the site. Please provide 
a summary report along with all sampling and testing results and 
5s-built drawings to us on or before May 15, 1995. 

Also, we will require proof that a "Deed Restriction" has been put 
in place; which clearly delineates this cap location, and which 
provides public notice that no penetration or disruption of the cap 
may occur without the prior written approval of this Board. 

Order No. 92-094, prescribes certain requirements pertaining to 
post-closure main~enance of the .cap and groundwater monitoring . . 

To that end, the cap shall be maintained in accordance with the 
maintenance plan approved by the Board on August 15, 1994. Please 
provide the name of the party who has the financial 
responsibilities for performing the proposed cap and pavement 
maintenance and rehabilitation long term. 

In addition, groundwater monitoring shall be ·performed for three 
consecutive years and the results submitted to us for review in 
accordance with the workplan approved by the Board on March 2, 
1995. 

4\ 
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Ms . Kathy Emerson 
Page 2 

If you have any questions, please call David Hung at 213/266-7611. 

J . E. ROSS, P.E. 
Chief, Site Cleanup Unit 

cc: Lisa Neifson, USEPA, Region 9 
Steve Trumura, El Segundo Fire Department 
Bill O'Brien, H. Kramer & Company 
Linda Sutton 
Michael Brill, Alschler, Grossman & Pines 

. . -' . 
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STAT£ OF CAUFORNIA-fNVIRONMENTAl PROTECTION AGENCY 

CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD 
.1 ; ANGELES REGION 
· CfNTif PLAZA DRM 

· 6r£RfY PARK. CA 91754-21~ 
-266-7500 

FAX: (213) 266-7600 

April 24, 1996 

Mr. John C. Moore 
TELEDYNE ANALYTICAL INSTRUMENTS 
16830 Chestnut street 
City of Industry, CA 91749 

SAN .GABRIEL VALLEY CLEANUP PROGRAM - NO FURTHER REQUIREMENTS, 
TELEDYNE ANALYTICAL INSTRUMENTS, 16830 CHESTNUT STREET, CITY OF 
INDUSTRX, CALIFORNIA (FILE NO. 105.0275) 

We are in receipt of the report entitled "Results of · Soil . Gas 
Investigation", received on February 13, 1996, sUbmitted on your 
behalf by your consultant, PES ENVIRONMENTAL, INC. The subject 
report details the results of a recent soil gas survey at the 
subject site ~ This submission is in general compliance with 
·requirements in our letters of October 25, 1995, and December 8, 
1995. Upon review of the subject report, we have the following 
comments : 

1. A total of 51, mostly shallow soil vapor samples were 
collected from soil vapor probes installed to depths ranging 
from 5' to 15' below ground surface (bgs) in seven potential 
source areas. during this phase of assessment. 

2. Maximum VOC concentrations were 28 ~g/1 PCE, 2 ~g/1 1,1,1-TCA, 
6 pg/1 1,1-DCE, and 3 pg/1 TCE detected in shallow samples 
from the interior of the building and dumpster area. All 

.1 deeper samples contained only traces of volatile organic 
compounds {VOCs) or were non-detect {ND) . · Ground water is 
estimated to be approximately 20' bgs in the site area. 

PREVIOUS ASSESSMENT 

Since 1981, the subject site has been occupied by a manufacturer ·ot" 
precision measurement and control instruments. A vapor degreaser, 
that used 1,1, 1-TCA, · was operated at the site to clean printed 
circuit boards before 1989. During the period of July 1988 through 
September 1989, a total of twenty-three soil matrix samples were 
collected from eight boreholes drilled to a maximum depth of 20' 
bgs over several areas of the facility. Maximum concentrations of 
VOCs detected were 26 pg/kg of PCE and 36 pg/kg of methylene 
chloride. On April 9, 1993, a self-directed soil gas survey was 
conducted over several ·areas of the subject facility. The highest 
concentrations of VOCs detected from vapor probes ,installed to a 
maximum depth of 15' bgs, were 8.4. 3 pg/1 of PCE and 3 .1· pg/1 of 
1,1-DCE at the vapor degreaser area at a depth of 5' bgs. 

e · Based on the results of the subject report and previous information 

/'" 
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John C. Moore 
Page 2 . 

contained ·in our files, Board staff have determined that assessment 
is complete and we therefore have no further requirements with . 
respect .to the objectives of the San Gabriel Valley Cleanup Program· 
at this site. According to Regional Board guidelines included in_. 
the "Interim Site Assessment and Cleanup Guidebook," February 1995 
edition, the concentrations of VOCs detected at your facility do 
not represent a threat to ground water quality. If you have any 
questions, please contact Julio c. Lara at (213) 266-7541 and 
address all correspondence to pis attention. 

~~0'--
Arthur G. Heath, Ph.D. · 
Environmental Specialist IV 

cc: Phillip Ramsey, U.S . EPA, Regio·n IX, · San Francisco 
·Dennis Dickerson, Cal-EPA, DTSC, Region 3 
.Carol Williams, San Gabr~el Valley Watermaster 
James L. Jasperse, PES Environmental, Inc. 

.. · ... 
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ST.A.TE OF CAllfOIINIA-fNVIRONMENTAl PROTECTION AGENCY Pm WILSON, Go..mo, 

CALI~RNIA REGIONAL WATER QUAUTY CONTROL BOARD 
. ··"')S ANGELES REGION 

. 1 CfNT11E PLAZA DRIVE 
~REY PARK, CA 917U21~ 
.. 2~7500 

f..._~ (113) 2~7600 

June 12, 1995 

Mr. Richard Dulmage . 
Wheaton Plastics Containers 
2568 Channel Drive 
Ventura, CA 93003 

Dear Mr. Dulmage: 

UNDERGROUND STORAGE TANK CASE CLOSURE 
WHEATON PLASTIC CONTAINERS 
2568 CHANNEL DRIVE, VENTURA (ID #930300361) 

This Jetter confmns the completion of the site investigation for the underground storage tank 
formerly located at the above-descn"bed location. 

Based on the available information and with the provision that the information provided to this 
agency was accurate and representative of site conditions, no further action related to the 
underground storage tank release is required. 

This notice is issued pursuant to a regulation contained in Title 23, California ·code of 
~egulations, Division 3, Chapter 16, Section 2721(e). 

Please contact Dr. Nancy Adin at (213) 266-7676, if you have any questions concerning this 
matter. 

Sincerely, 

ROBERT P. OHIRELU, D.Eov. 
Executive OffiCer 

cc: Mr. Jorge Leon, State Water Resources Control Board, Office of Chief Counsel 
Mr. Douglas Beach, Ventura Counry Environmental Health Division 
Mr. Ricahard Botke, PW Environmental 

tl 



STATf Of CAUFORNIA-fNVIIIONMENTAl PROTECTION AGENCY PETE WilSON, Go.,..._ 

CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD 
LOS ANGELES REGION 
101 CENTRE PlAZA DRIVE 
MONT£11£Y PARl, CA 9175 .. 2156 
(213) 266-7500 

FAX: (213) 266-7600 

April 27. 1995 

Mr. Fred Bumeu 
Depanment of General Services 
City of Los Angeles 
215 West 6th Streeet, Suite 1101 
Los Angeles, CA 90014-1830 

SOIL CLOSURE AND GROUNDWATER MONITORING 
LOS ANGELES CITY FIRE STATION #56 
2759 ROWENA STREET, LOS ANGELES (ID #900390125) 

We have reviewed the information contained in our file for the subject case. Based on our review of the 
information submitted, no fufl}ler soil cleanup will be required at this time. 

Because the groundwater quality data which we have in our flies is more than six years old, you must 
collect and analyze one water sample from each oriSite. groundwater monitoring well before we can 
deterroine .if further action is necessary. Prior to collecting samples, the depth to water must be 
measured, then the wells must be properly purged until the temperature, conductivity, and pH stabilize, 
and the water is free of suspended and seuleable matter. The samples are to be analyzed for total 
petroleum hydrocarbons as gasoline and diesel using EPA methOd 8015 and aromatic hydrocarbons, using 
EPA method 8020. All analytical data are to be reported as shown in the .enclosed laboratory report 
forms. 

,4 The report on this work is due by May 25, 1995. The repon must include the analytical results, an 
isoconcentration map showing total aromatic hydrocarbons, the current groundwater elevation data, and 
a groundwater contour map based on those data. The report must aJso contain the measurements recorded 
during the purging of the well and the disposal point of the purged water. 

If you have any questions co~ceming this matter, please call Dr. Nancy Adin at {213) 266-7676.· 

ALBERT E. NOVAK 
Environmental Specialist N 

Enclosure 

cc: w/o enclosure: 

Captain Jim Digrado, Los Angeles City Fire Department, Underground Tanks · 
Law/Crandall & Associates 

.-)~ 
..t." 
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CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD 
LOS ANGELES REGION 
1,. -:ENfiE PLAZA OliVE 

.fiiEY PAIK. CA 91754-2156 
· -266-7500 
. .. (213) 266-76«J 

April 25, 1996 · 

Mr. Ray Navarro 
CACIQUE, INC. 
14940 Proctor Avenue 
City of Industry, CA 91745 

SAN GABRIEL VALLEY CLEANUP PROGRAM ~ NO FURTHER ACTION, CACIQUE, 
INC. 14940 PROCTOR AVENUE, CITY OF INDUSTRY (FILE NO. 102.0184) 

Since 1985, the subject site has been occupied by a food processing 
plant. Before 1985, the site was operated -by a meat processing 
company. Reportedly no vapor degreaser was used on site. Upon 
review of records from the Los Angeles County . Fire Department 
(LACFD), the City of ·Industry Building and Safety Department 
(CIBSD), . and our file for the subject site, Board staff have the 
following· comments: 

1. 

2. 

A site inspection conducted by Board .staff on October 17, 
1990, confirmed the use of cleaning or sanitizing solutions, 
caustic soda, chlorine compounds, sulfuric acid, iodine, and 
anunonia . The use of chlorinated volatile organic compounds 
(VOCs) was not noted or declared. 

Three underground storage. tanks (UST) were removed during 1990 
under the direction of Los Angeles County Department of Public 
Works (LACDPW). No significant impact to subsurface soil or 
ground water was encountered in the UST area and site closure 
was granted by the LACDPW in a letter dated July 18, 1990. 

A 500-gallon waste oil UST was removed from the · site on 
January 2, 1991. Analysis of soil matrix -samples collected 
from. the excavation resulted in the detection of maximum TPH 
concentrations of 1,950 mg/kg and chloroform of 30 pg/kg. ·To 
verify these results, on July 23, 1991, three soil matrix 
samples were collected from one borehole drilled to the 
maximum depth of 10' below the former tank invert which is 
_approximately 18 ."5' below ground surface (bgs) • No TPH or VOCs 

· were detected in these samples. 

t1 



Ray Navarro 
Page ·2 

Based·· on the information contained in · the file, and after 
inspecting the site on March 20, 1996, Board staff have determined 
that. no further action is required with respect to the San Gabriel 
Valley Cleanup Program at this site. If you have any questions, 
please contact Julio c. Lara at (213·) 266-7541. 

~~~Gl--
Arthur G. Heath, Ph.D. 
·Environmental Specialist IV 

cc: Phillip Ramsey, U.S. EPA, Region IX, San Francisco 
-Dennis Dickerson, Cal-EPA, DTSC, Region 3 
Carol Williams, San Gabriel Valley Watermaster 
Carl Sjoberg, county of L.A., D.P.W., Industrial Waste section 
George Salmas, Attorney At Law, Los Angeles, CA 
Kirk Thomson, Environmental Support Technologies, Inc. 



cUf\1 
STATE OF CALIFORNIA-ENVIRONMENTAL PIIOJECTION AGENCY ·PET£ WILSON. Go .. ,_ 

UIFORNIA REGIONAL WATER QUALITY CONTROL BOARD 
. ·&JS ANGELES REGION 

• CENTRE PLAZA DltM 
.MONTEREY PARK, CA 9175-4-2156 
(213) 266-7500 
FAX: (213) 266-7600 

·.e 

october 16, 1995 

Fred Tindall 
MOORE BUSINESS FORMS 

. 2275 commerce Dr. 
Fremont, OH 43420 

WELL INVESTIGATION PROGRAM - NO FURTHER REQUIREMENT, FORMER MOORE 
BUSINESS FORMS FACILITY, 3730 CAPITAL AVE. CITY OF INDUSTRY (FILE. 
I-10116) 

Regional Board staff have received the documents contained in the 
former Los Angeles Courity Department of Public Works (LACDPW) LOP 
file concerning former underground petroleum storage tanks (USTs) 
at the subject site. Upon review of the subject file and· other 
information, we have the following comments: 

1. 

2. 

According to the information contained in the supject file, 
two USTs (one 5,000 gallon gasoline tank and one 10,000 gallon 
~iesel tank) were installed at the subject facility in 1968, 
and removed in 1985. 

In March 1991, 3 boreholes were drilled to a aaximum depth of 
35' bgs in the UST area to determine if soil beneath the 
subject site was contaminated as a result of releases from the 
former USTs and associated piping. Analysis (in accordance 
with EPA Methods 418.1 for total recoverable petroleum 
hydrocarbonsjTRPH and 8020 for BTEX) of soil matrix samples 
from these boreholes detected concentrations of 3,035 mg/kg 
TRPH (in a sample collected at 10' bgs); 43 mgjkg TRPH (in a 
sample collected at 3.0' bgs); and 0. 021 mgfkg xylenes (in a 
sample from 10' bgs). No other compound was above detection 
limits in any of the other soil matrix samples. · 

J. On November 4, 1991, the LACDPW required, and subsequently 
approved a work pl~n to remediate the contaminated soil 
associated with the former USTs. 

4. Excavation and hauling of approximately 550 cubic yards of 
predominantly diesel contaminated ·soil associated with the 
USTs commenced in January 1992. Laboratory results of 
confirmation soil samples collected in the bottom and 
sidewalls of the final excavation pit were ND for fuels. 

Based ·on the results of : the assessment work conducted at the 
subject facility , Board staff have determined that assessment and 
remediation have been completed and we therefore have no further 
requirements with respect to the former USTs at the site. A "no 
further requirements" letter · for VOCs at the site was issues by 

q 



Board staff on August 8, 1995 . The remaining TRPH soil 
contamination detected at 30' bgs in one of .the boreholes does not 
represent a significant continuing threat to ground water quality, 
human or environmental · health and therefore does not require 
cleanup. Considering the ND ·results analysis of confirmation soil 
matrix samples in the excavation pit, and therefore unlikelihood of 
ground water contamination associated with . the USTs, we do ·not 
require the installation of ground water monitoring wells. 

#~ ~/Ptions, please 
ERIC NUPEN, R.G. 

contact me at (213) 266-7531. 

Senior Engineering Geologist 

cc: Jorge A. Leon, . occ, Sacramento 
Norman Dupont, (attorney for Moore Busine.ss Forms) 
Phillip Ramsey, USEPA, Region . IX 

.l . 

Steven Anderson·, Erickson Inc. , Richmond, CA 
Richard Montevideo, .Rutan & Tucker, Costa Mesa, CA 



STATE OF CALIFORNIA--ENVIRONMfNTAL PROTECTION AGENCY 

C4LIFORNIA REGIONAL WATER QUALITY CONTROl BOARD 
.i ANGELES REGION 

Al:fNTR£ PLAZA DRIVE 
~REV PARK, CA 9l754-2l56 · 
(213) 266-7500 
FAX, j213) 266-7600 

• 

October 10, 1995 

Matthew A. Love 
EXIDE CORPORATION 
645 Penn Street 
Reading, PA 19601 

.... 

WELL INVESTIGATION PROGRAM- NO FURTHER REQUIREMENTS, FORMER·EXIDE 
CORPORATION FACILITY, 13110 LOUDEN LANE, CITY OF INDUSTRY CA (FILE 
No. 102. 7209) 

Board staff have received the "Second Round Semi-Annual Groundwater 
Monitoring Report" , prepared by your consultant · Dames & Moore, 
dated May 24, 1995 (received May 25, 1995) . The report contains 
the results of biannual ground water sampling from the 3 on-site 
monitoring wells and is in general compliance with requirements 
stated in our letter of September 14, 1994. Upon review of the 
subject report, previous assessment work and other information, 
Board staff have the following comments: 

1 . Previous assessment work conducted at the subject facility 
included the removal of 7 sulfate solution underground storage 
tanks (USTs), and cleanup of associated sulfate contaminated 
soil, and on-site abandonment of 1 UST. A portion of the 
sulfate contaminated soil was left in place with the 
associated UST due to accessibility difficulties. This site 
was transferred from the County due to potential ground water 

/ · impact from the leaking sulfate USTs. No potential sources of 
vocs were identified on site. ·-. 

2. A total of 7 ground water sampling events have been conducted 
at the subject facility. Most of the ground water samples 
contained concentrations of sulfate concentration below the 
RWQCB Basin Plan wp.ter quality objective of 300 mg/1 and EPA.' s 
maximum contaminant level of 250 mg/1, except for a sample 
collected from MW-2 which reported a sulfate concentration of 
.350 mg/1. The average maximum sulfate concentration in ground 
water samples from the downgradient wells was 231 mg/1. The 
average from the upgradient wells was 130 mg/1 . 

Based on the results of the subject report and previous 
investigations, Board staff have determine that soil and ground 
water assessment and remediation have been completed where feasible 
and therefore we have no further requirements with regard to the 
objectives of the well investigation program. The continued ground 
water contamination from on-site sources evidenced by the 
monitoring data is apparently due to either incidental on-site 
surf.icial spills or leachate from the sulfate soil contamination 
that was abandoned in place with the remaining UST. Board staff 



Matthew A. Love 
Page 2 

recommends that you attempt to control on-site surficial spills and 
continue periodic ground water sampling , until sulfate levels 
decline. Although Board staff concur that soil remediation in the 
UST 7 area is unfeasible due to -accessibility at this time, the 
remaining sulfate contaminated soil should be cleaned up if the 
building is removed from the affected area to prevent human and 
environmental exposure, and restore the full . beneficial uses of the 
subject property . . 

The jurisdiction requirements of other agencies, such as the U.S. 
Environmental Protection Agency (USEPA}, are not affected by the 
Board's "no further requirements" determination ·. Such agencies may 

. choose to make their own determination concerning the site. 

If you have . any questions, pleasecontact l>lalter Salas at · (213} 
266-7542 and address all correspondence to his attention. 

Eric Nupen, R.G. 
Senior·Engineeiing Geologist 

CC: Phillip Ramsey, USEPA, Region. IX 
Dennis Dickerson, Cal-EPA, DTSC, Region 3 
Carol Williams, San Gabriel Valley Watermaster 
William McConnell,· property owner 
Karen J. Kinsella, Dames & Moore, Santa Ana 
Steven Jl Oppenheimer, Morgan, Lewis _& Beckius 

__ _ ;.~ 

7 



STATE Of CA.llfORNIA_:_ENVIRONMENTAl PROTECTION AGENcY PflE WI~. Gowmor 

CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD 
• . j ANGELES REGION 

NTRE PlAZA DRIVE 
· REY PARK. CA 917.5.4·21S6 

t l 66-7500 . 
f.Ui (213) 266-76/:)(J 

November 15, 1995 

Alex Neria 
Valley Brass Co. 
3141 Maxson Road 
South El .Monte, CA 91733 

WELL INVESTIGATION PROGRAM - NO FQRTHER REQUIREMENTS, V~LEY BRASS 
CO., 3141 MAXSON ROAD, SOUTH EL MONTE, CA (File No . 107.0386) 

Upon . review of our files, we have the following comments regarding 
the objectives of the Well Investigation Program .for the subject 
site: 

1 . Valley Brass, Inc . has operated a brass foundry at the subject 
site since 1946 . Kerosene, hydraulic oil, petroleum, grease, 
and gasoline were among chemicals used at this facility that 
may have contaminated the soil and ground water. 

2. 

3. 

.' 

4. 

5. 

An inspection by Board staff on September 3, 1987, identified 
the following areas of concern: 1) a drum storage area in the 
northwest corner of the site; 2) two underground storage tanks 
{USTs) in t he front parking lot area; 3) an oil storage area 
in the southern part of the site; and 4) a hazardous material 
storage area in the south~rn part of the site . 

Two USTs were removed in August, 1987, in a c cordance with the 
Los Angeles County Department of Public Work requirements. No 
evidence of leaks from the USTs and associated piping were 
detected by confirmatory soil sampling and the inspectors 
observations. · 

An initial soil investigation was performed in December, 198 7, 
under Board staff ·oversight which consisted of one 25 - foot 
soil boring in the fuel drum storage area . Methylene chloride 
(1, 500 ug/kg) , PCE {l, 100), toluene (170) , and TPH . (32, 200 
mg/kg) were detected to a depth of one foot below ground 
surface {bgs}. TPH (35 mg/kg) was al$0 detected in a sample 
collected at 5' bgs. Ground water is estimated to be 
approximately 45' bgs in this area. 

Contaminated soil was excavated and hauled from the former 
drum storage area in June, 1988. Laboratory analysis of soil 
matrix samples from a confirmatory borehole drilled to a depth 
of 30' bgs were non-detect (NO) for BTEX, TPH, and Volatile 
organic compounds (VOCs). 

C:ILUICASES\ACTIIIE\\18RASSIORN'T.NFA Pege1 



Mr . Alex Neria 
Page 2 

6 . An additional soil investigation was performe d in May, 1990, 
consisting of 10 boreholes to a maximum depth of ~o· bgs in 
the hazardous material and fuel drum storage areas. No VOCs 
or TPH were detected in samples from these borings . 

7. Additional subsurface investigations performed in February, 
1991, consisted of 9 boreholes in the oil and hazardous 
material storage areas. No VOCs -were detected in these 
samples . -Samples from one borehole in the hazardous material 
storage area contained a maximum TPH concentration .of 1,400 
rng/kg. Samples collected in the other borings in the area 
contained no greater than 100 mg/kg TPH. · 

Based on .the ·above information, Board staff concludes that the 
assessment work performed at the site adequately evaluate 
subsurface conditions beneath the site and we therefore have no 
further requirements regarding assessment . The remaining .TPH soil 
~ontamination in the hazardous . material storage · area marginally 
exceeds allowable levels . . However, considering th~ limited volume 
of soil and depth to ground water, we do not believe that this . is 
a significant threat to human .or environmental h e alth, or to ground 
water quality , and therefore remediation is not required. 

The jurisdiction requirements of other agencies, such as the United 
States Environmental Protection Agency, are not affected by this 
Board's 11 no further requirement" decision . Such agencies !'\lay 
choose to make their own decisions concerning soil and groundwa t er 
inyestigations at the region. · 

J 
lf you have any questions, please contact Mr. Yi Lu at (213)266-
7642. 

Eric Nupen, RG 
Senior Engineering Geologist 

cc: ·Bella· Dizon, U.S. EPA, Region IX 

C:V.JJ\CASESIACTIIIE\VBR.l.SSIDRAH.NFA P~2 
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STAlE Of CAliFORNIA-ENVIRONMENTAl ~OTECTION AGENCY PETE WilsoN, Go""mor 

(:ALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD 
LOS ANGELES REGION . 

CENTRE PLAZA DRIVE 
.ITEREY PARK. CA 917.s4·2156 

-~ 260-7500 
• (2131 260-7600 

December 21, 1995 

Phil Ramser, Sr . 
RAMSER .PROPERTIES 
151 Kalmus Dr., SuiteD 220 
Costa Mesa , CA 92626 

WELL INVESTIGATION PROGRAM NO FIJRTHER REQUIREMENTS, RAMSER 
PROPERTIES SITE AT 18525 RAILROAD STREET, CITY OF INDUSTRY , 
CALIFORNIA (FILE NO . 105.0234) . 

We are in receipt of the report entitled "Supplemental Soil Gas 
Suryey to Reassess Vadose Zone Sjte Conditions and Eyaluqte Water 
Quality Findings", received November 16, 1995, submitted by your 
consultant, The Kendal l /Adams Group . The subject report details 
the collection and analysis of soil vapor .samples potential VOC 
sources at the facility . The subject soil gas surv·ey was 
implemented to complement previous assessment work and is in 
general compliance with requirements in our letters of February 4, 
1995, .and May 15, 1995 . Upon review of the subject report, we have 
the following comments:_ 

1. A total of 46 soil vapor samples were . collected from soil 
vapor probes installed to a maximum depth of 15' bgs in 
potential source areas on the site during this phase of 
assessment . Maximum VOC concentrations were 1 J.Lg/1 K..E; ·16 
J.Lg/1 TCE; and 79 J.Lg/1 Freon 11. 

2. These results correlate with data from a subsurface 
investigation conducted in October 1991. Laboratory analysis 
of shallow soil gas samples collected during this earlier 
phase of assessment resulted in maximum VOC concentrations of 
56 ~g/1 ECE; 15 pg/1 ~; 128 J.Lg/1 1.1.1-TCA; 1 J.Lg/1 1.1-DCe; 
and 3 72 JLg/1 Freon 113; and 1 JLg/1 methylene chloride. Deeper 
soil vapor samples collected during the subject soil gas 
survey confirmed that the higher concentrations detected 
during the earlier assessment did not extend below 10' bgs. 

3. · Other previous. assessment. work at the subject site included 
passive soil sampler (using petrex tubes), drilling and 
sampling of 9 boreholes, collection and analysis of. 57 soil 
vapor samples, and installation/sampling of three ground water 
monitoring wells. _Maximum ·voc concentrations in soil matrix 
samples were 43 J.Lg/kg .E.CE. ; 8 ~g/kg TCE; 45, 000 J.Lg/kg methylene 
chloride (at 1' bgs); and 167 ~g/kg toluene . Deeper soil 
vapor samples collected during the subject soil gas survey 
confirmed that the higher concentrations detected during the 



earlier assessment did not extend "below 10' bgs. 

4. Laboratory results of the latest ground water sampling and 
analysis indicate a reduction in· concentrations of VOCs in 
ground water since monitoring began in June 1993 . . The highest 
VOC concentrations in the ground water samples were ~ at 59 
p.g/1; 1. ·1-DCE at 6 p.g/1; and trichlorofluoromethane at 42 
p.g/1. In general, the highest concentrations of contaminants 
were detected in ground water samples from downgradient well 
MW-3. Ground water is approximately 18' bgs. 

5. The subject site has been used for · the manufacture of 
polyurethane foam products · since 1977. Potential sources of 
soil and ground water contamination included above ground 
storage tanks, process areas and numerous chemicals storage 
areas. The soil is predominantly clayey silts with 
interbedded silts, sands and gravels. 

Based on the results of the subject reports and previous 
information contained our files, Board staff have determined that 

· the data ·obtained at the ·site adequately evaluate subsurface 
conditions and we therefore ·have no . further requirements with 
respect to the Well -Investigation Program . Although .vocs that were 
detected in shallow soil matrix-and vapor samples exceed allowable 
limits, the limited volumetric .extent of the impacted soil and 
clayey nature of the soil limits the risk to human or environmental 
health, or ground water quality, and therefore remediation is not 
required. · 

The jurisdictional requirements of other · agencies, such as the U.s. 
· Environmental Protection Agency (USEPA), are not affecte.d by the 
Board's "no further ·action" determination. Such agencies may 
choose to make their own determination concerning the site. 

If you have any questions, please contact Julio C. Lara at (213) 
266-7541. 

' 

·ERIC NUPEN, R.G. 
Senior Engineering Geologist 

cci · Phillip Ramsey, U.S. EPA, Region . IX, San Francisco 
Dennis Dickerson, Cal-EPA, DTSC, Region 3 
Carol Williams, San Gabriel Valley Watermaster 
Charles C. Kendall, Kendall/Adams Group . 

I 



~- STATE OF CAUFOIINIA-(NVIIIOHMENTAt PR~T£of:) ACENCY 

CALIFORNIA REGIONAl WATER QUALITY CONTROl BOARD 
'.OS ANGElES REGION 

. -~~~ CENTRE PLAZA DltM 
· ..-:ONTEREY PARK, CA 91754-2156 

(Z13) 2~7500 
FAX: (213) :266-7600 

January 4, 1996 

Eric Henn 
HENNS INVESTMENT 
c/o Edro Engineering, Inc. 
20500 Carrey Rd. 
Walnut, CA 91789 

WELL INVESTIGATION PROGRAM NO FURTHER REQUIREMENTS, HENNS 
INVESTMENT (FORMER BECKER MANUFACTURING, INC.), 215 N. MASON WAY, 
CITY OF INDUSTRY (FILE NO. 102.0052) 

At the request of · your consultant, FERRO ENGINEERING, we have 
reconsidered our requirement for a hydrogeologic investigation at 
the subject site which was noted in our letter of September 21, 
1995 . The purpose of this requirement was to determine if a ground 
water plume was ·associated with on-·site sources that needed cleanup 

:·; to prevent further degradation .of ground water quality. As noted 
in our letter, considering the extent of VOC soil contamination 
from ground surface to the water table, we believe that it is 
likely that ground water has been impacted as a result of releases 
from on-site sources. Although the level.s of reported soil 
contamination were not high enough to indicate a likelihood of 
severe ground water contamination, we thought a confirmatory 
hydrogeologic inves.tigation was ju_stified due. to the possibility 
that higher concentrations were present before the suspected 
preliminary cleanup that may have been· conducted without Board 

, staff knowledge or oversight in the most heavily contaminated 
portion of the site. 

Upon review of data from the subject site and ground water data 
from adjacent sites, we have decided to rescind our requirement for 
a hydrogeologic investigation at the site. Although it is likely 
that ground water quality has been impacted as a ·result of releases 
from on-site . sources, it is unlikely that the contamination is of · 
such magnitude to require cleanup and does not warrant the cost of 
a hydrogeologic investigation. We therefore have no further 
requirements ·for assessment or remediation at the site. 

The jurisdiction reqUirements of other agencies, such as the U. S. 
Environmental Protection Agency (USEPA), are not affected by the 
Board • s "no further requirements" determination. Such agencies may 
choo$e to make their own determination concerning the site. 
·: 



, 
Eric Henn 
Page 2 

If you have any questions, please contact the undersigned at (213} 
266-7531 and direct all correspondence to his attention. 

Eric Nupen, R.G. 
Senior Engineering Geologist 

cc: Phillip Ramsey, U.S. EPA, Region. IX; San Francisco 
Dennis Dickerson, Cal-EPA, DTSC, Region 3 
Carol Williams, ,san Gabriel Valley Watermaster 
Carl Sjoberg, County of L.A., D.P.W., Industrial Waste Section 
Paul Mitchell, Fero Engineering 
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OCT 0 8 1996 

TO: INTERESTED PARTIES 

AMENDED RESOLUTION NO. 92-19 

Enclosed is a copy of the Amended Resolution No. 92--49 "Policies 8nd Procedures for 
Investigation and Cleanup and Abatement Under Section 13304 of the Water Code" 
regarding the "Containment Zone Policy." This Amendment was adopted by the State 
Water Resources Control Board at its October 2, 1996 meeting. 

Those sections that were amended on October 2 are indicated by UDderline and strikeout, 
and will not become effective until approved by the Office of Administrative Law. We 
anticipate a decision regarding approval in January 1997. 

.6) 227-4418 . 
If you have any questions, please contact me at (916) 227-4418 or Christine Bailey at 
(916) 227-4525. ( (916) Z27-C443 

_.;.·.:.-;.-.. 
-:'A 

Sincerely, ' 

- ~~ 
~izabeth Babcock, C~ef / 
. \ Land Disposal Section .. 

Enclosure 

Air IJissiN iT u ~ w ~1M twliiJ' IIIAI:Waill' ..W ~ ud 
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STATE WATER RESOURCES CONTROL BOARD 
RESOLUTION NO. 96-079 

ADOPTION OF 
CONTAINMENT ZONE POLICY 

AMENDMENT TO RESOLUTION NO. 92-49: 
POLICIES AND PROCEDURES FOR INVESTIGATION AND 

CLEANUP AND ABATEMENT OF DISCHARGES 
UNDER WATER CODE SECTION 13304 

1. California Water Code (WC) Section 13140 provides that the 
State Water Resources Concrol Board (SWRCB) may formulate 
and adopt State Policy for Water -Quality Control. 

- . 

2. Water Code Section 13240 provides that Water Quality Control 
Plans shall conform to any State Policy for Water Quality_ 
Control . · 

3 . The SWRCS adopted Resolution No. 92-49 "Policies and 
Procedu~es for Cleanup and Abatement of Discharges Under 
Water Code Section 13304" on June 17, 1992 . . Resolution 

4. 

No . 92-49 was amended on April 21, 1994, and became 
effective upon approval by the Office of Administrative Law 
on July 8, 1994. 

SWRCB Resolution No . 92-49 is being amended -to establish 
conditions under which a Regional Water Quality Control 
Board CRWQCB) .may establish containment zones (specific 
portions of ·ground water bearing units where water quality 
objectives cannot be reasonably achieved) . The SWRCB 
prepared and circulated a draft of ·the proposed amendment 
on January 20, 1995. In addition, a draft environmental 
document (Afunctional equivalent document• (FED))was made 
available for 'public review on January 20, ·-1995. in 
accordance with the provis i ons of the California 
Environmental Quality Act (CEQA) . The SWRCB conducted a 
public hearing in Sacramento on March 23, 1995 to solicit 
comments regarding a draft of the proposed amendment to 
Resolution No . 92-49. 

S. Based on comments received by the SWRCB, the amendment was 
restructured, revised, and circulated for a second public 
comment period on September 14, 1996·. · In addition, the FED 
was revised and expanded and made available for a second 
public comment period on September 14, 1996. A second 
public hearing was held in Sacramento .on November 8, 1996, 
regarding the second draft of the proposed amendment • .. 

·-1-. 
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'· Based on comments received by the SWRCB, the amendment vaa 
revised circulated for a third public comment period on 
June 3, 19 96. The draft Final FED · was revised and made 
available for public coa;aent on June 7, 1996. An S1iRCB 
Workshop was held on July 3, 1996 regarding the third draft 
of the proposed amendment. · 

7. The SWRCB has reviewed and considered ·all comments and 
testimony received regarding the amendment.· 

8. A draft Final FED was prepared responding to written and 
oral comments received during the second public 
participation process and presented to the SWRCB on June 6. 
1996. An Appendix to the FED was prepared (including 
responses to comments received during the third public 
participation process and changes to the draft Final FED 
made due to changes in the policy) and provided to the S~C3 
on Augusc 7, 1996 . The SWRCB considered the information 
contained in the Final FED (draft Final. FED and Appendix) 
prior to approval of the amendment to Resolution No. 92-49 . 

9. Accordi~g to Government Code Section 11353(b) (5), this 
·amendment shall not become effective until its regulatory 
provisions have been approved by the Califo~i~ Office of 
Administrative Law in accordance with Government Code 
Section l1349.3(a). 
. . 

10 . The regulatory provisions of this amendment comply with t~e 
standards of necessity. authority. clarity. consistency. 
reference. and nonduplicacion sec forth in Government Code 
Section · ~l349.l(a). 

'• 
11. CEQA requires adoption of a prograr:n for monitoring 
' ' 

implementation of mitigation measures that are adopted as . 
part of the project approval. This requir~ment applies to 
mitigation that is included as a part of each individual 
containment zone designation. The Appendix to the 
containment zone policy provides for such a program. It 
states that the management plan will set forth 
• . . . mitigation measures, an implementation schedule for . 
mitigation, and reporting requirements for compliance with 
mitigation measures.• The adequacy of the mitigation 
monitoring plan will be reviewed during the public 
proceedings regarding adequacy of the ~agement plan. 

12. The SWRCB makes the following specific findings regarding 
its· CEOA responsibilities: 

A. The Final FED (which includes responses to all comments 
regarding the September 1995 and June 1996 dra~ts of the 
amendment and environmental document) has been completed 
in compliance with the California Environmental Quality 

-2-



r 

Act (Public Resourcea .Code Sections 21000, et seq.), the 
CEQA Guidelines, and the procedures of the State of 
california for Certified RegulatorY Programs (Public 
Resources Code Section 21080.5, CEQA Guidelines Section 
15250- 15253); the Final FED reflects ·the independent 
judgment of the SWRCB; and the SWRCB baa reviewed and 
considered the Pinal FED prior to its decision to approve 
the amendment to'Resolution No. 92-49. 

B. The Final FED identified potentially significant 
environmental effects from the proposed amendment and 
mitigation measures and provisions of the proposed 
amendment which would lessen or avoid each of -those 
impacts, ·and with respect to each of those impacts and 
mitigations or policy provisions the SWRCB finds as 
follows: 

1. G_round Water. The amendment acknowledges that some 
pollutants will remain within the containment ~one for 

. some period of time because it is unreasonable to cleanup 
to water quality objectives. 

Mitigation measures incorporated into the amendment to 
reduce impacts to less than significant levels are: · Where 
appropriate, discharger must provide for equivalent · 
alternate water supplies, reimbursement for increased 

. water treatment costs to affected users, and increased 
costs associated with well modifications. Additional 
mitigation measures may be propos·ed by the discharger 
including participating in regional ground water 
monitoring or contributing to ground water basin cleanup 
or management programs or research aimed at developing 
remedial technologies. 

Implementation of these mitigation measl,lres, ·as 
appropriate, for each individual containment zone 
desi~ation ~ill reduce . these potentially significant 
impacts to less than significant levels . 

The migration of polluted ground water to other areas 
of the subsurface could pose a significant adverse 
impact to ground water quality surrounding a 
containment zone. The proposed amendment provides that 
the discharger must contain pollutants within the area 
of the containment zone, and that containment zone 
designation will be revoked if water quality objectives 
are exceeded ·outside the containment zone as a result 
of migration of chemicals from inside the contain~ent 
zone. 

Application of these provisions of the policy at each 
individual containment -zone designation site will reduce 
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this potentially significant impact to a less than 
significant level. 

2. Surface water (Including Wetlands). The migration of 
ground water pollutants to surface water· outside the 
containment zone could pose a potentially significant 
adverse impact to surface water quality. The proposed 
amendment provides that the discharger must contain 
pollutants within the area of the containment zone, and 
that containment zone designation will be revoked if 
water quality objectives are exceeded outside the 
containment zone as a result of migration of chemicals 
from inside the containment zone. 

Application of these provisions of the policy at 
each individual containment zone site will reduce 
this pocentially significant impact to a less than 
significant level. 

tn some cases there is the p-otential that ground water 
pollutants could interface with surface waters overlying 
the containment zone. The proposed amendment provides 
that (1) a containment zone designation can not have 
significant adverse impacts on human health or the 
environment~ and (2) mitigation must be provided for any 
significant adverse impacts. 

Application of these provisions of the_policy at each 
' individual containment zone site will reduce this 
potentially significant impact to a less than significant 
level. 

\ 

3. Human Health. Pollutants at levels above water quality 
objectives in ground water may pose adverse impacts to 
human health . The amendment provides that the discharger 
must propose-and agree to implement a management plan to 
assess, cleanup, abate, manage, monitor, and mitigate any 
significant adverse impacts to human health. The 
amendment also prohibits designation of a containment· 
zone if such designation would allow exposure levels of 
constituents of concern that could have an adverse impact 
on human health. 

Application of these provisions of the policy at each 
individual containment zone site will reduce these 
potentially significant impacts to less than significant 
levels. 

4. Biological Resources. Ground water pollutants may pose 
potentially signi~icant impacts to ~iological receptors, 
especially when the ground water interfaces with surface 
water. The policy provides that the discharger must 
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propose and agree to implement a management plan to . 
assess. cleanup, abate, manage, monitor, and mitigate any . 
significant adverse impacts to the enviroDID8Ilt. The 
policy also prohibits designation of a contaiament zone 
if such designation .would allow exposure levels of · . 
constituents of concern that could have an adverse impact 
on the environment. 

Application of these provisions of the pOlicy at each . 
individual containment .zone designation site will reduce 
these potentially significant impact~ to less than 

· significant levels. 

5. Public Facilities ·and Utilities. Polluted ground water . 
may pose the potential for adverse health impacts to· 
workers at .public facilities and utilities who must 
penetrate the subsurface for maintenance activities. The 
policy provides that the discharger must propose and 
agree to implement ·a management plan to assess, cleanup, 
abate, manage, monitor, and mitigate any significant 
adve·rse impacts to human · health. The policy also 
prohibits designat:ion of .a containment zone if such 
designation would allow exposure levels of constituents 
of concern that could have an .adverse imoact en human 
health. -

· Application of these provisions of the policy at each 
containment zone sit:e will reduce this potentially 
signif1cant impact to a less than significant level. 

Polluted ground water may have the potent~al to adversely 
affect local or reg~onal wat:er · supplies. The amendment 
requires the discharger to provide reasonable mitigation 
measures to lessen or avoid any significant adverse. 
environmental impacts. 

Application of this provision of the policy at each 
. _containment zone site will reduce ·chese potentially 
significant -impacts ·co less than significant levels. 

6. Taste and Odor. There may be potential for nuisance due 
·to taste or odor from the residual pollutants remaining 
in the groWld water in the . containment zone. The 
amendment requires mitigation for any significant adverse 
impacts due to residual pollutants remaining in the 
containment zone . 

Application of this provision of the ·policy at e~ch 
individual containment zone site will reduce these . 
potentially significant impacts to less than significant 
levels. 
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7. Land Ose. .·Designation of a eontainment zone may allow a 
property owner to cease active remediation and put his 
property to active use such aa construction of industrial 
or commercial facilities.. If construction of a facility 
is able to proceed because of a design~tion of a 
containment zone, local governments and regulatory 
agencies are responsible for mitigating indirect impacts 
of land use in these communities. 

With respect to these potentially significant impacts, 
appropriate changes, alterations, or mitigation are not 
·within the responsibility and jurisdiction of the SWRCB 
or RWQCBs. Such. changes, alterations, or mitigation 
should be adopted by other agencies . 

8. G·rowth- Inducing Impacts. Designation of a containment 
zone rnay allow property to be redeveloped and thus create 
jobs and contribute to some growth in the community. 
This is not the regional growth that would have 
significant impacts to infrastructure, public services, 
and the environment that is envisioned in CEQA as a 

· significanc impact. However, avoiding or mitigating 
adverse impacts due to growth i~ the community falls 
within the jurisdiction of local governments arid 
regulatory facilities when they are approving or amending 
general and specific plans and zoning maps and 

· ordinances . The SWRCB and RWQCBs do not have the 
authority to mitigate such impacts. 

With respe.c~ to potentially significant impacts due to 
growth, appropriate changes, alterations, or mitigation 
are no~ within the responsibility and jurisdiction of the 
SWRCa or RWQCBs . Such changes, · alterations, o·r 
mitigation should be adopted by other agencies. 

9 . Secondary Impacts. Secondary impacts could occur from 
measures taken to comply with mitigation requiremencs for 
containment zone designation. Such measures could 
include construction of physical ground water barriers, 
hydrodynamic control syste~s. modification of water 
treatment facilities, or redevelopment of land overlying 
the containment zone. 

It is too speculative to anticipate at this time w:hat, if 
any, such projects would be proposed and what their 
impacts might be . These construction activities will be 
considered individually to determine whether CEQA review 
is required and are not addressed in the environmental 
document for the amendment. 

The Final FED concludes that with the implementation of 
feasible policy requirements and mitigation, that cumulative 
and long-term impacts are not foreseen. However, it is too 
speculative to make a determination that there will be no 
significant cumulative and lon~-term impacts. 
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CUmulative and ·Long-Term Impacts. It is not possible at 
this time to estimate the number of sites in california 
where dischargers will request and RWQCBa will grant 
containment '" zones. However, the following policy proVisions 

. and mitigation measures are required, where appropriate, for 
each containment zone designation ~ · · 

-The RWQCB will · determine whether water quality 
objectives can reasonably be achieved within a reasonable 
period considering what is economically and 
technologically feasible. · 

-containment an~. storage vessels that· cause water quality 
degradation must be removed, repaired, or closed; 
floating free product must · be removed to the extent 
practicable; and other sources must be removed, isolated 
or· managed. 

-The discharger must take all actions necessary to 
prevent migration of pollutants beyond the boundaries of 
the containment zone in concentrations that exceed water 
quality objectives. 

-The discharger must propose . and agree to implement a 
management plan to assess, cleanup, abate, manage, 
monitor, and mitigate significant impacts to human 
?ealth, water ·quality, and the .environment. 

-Containment zones will be no larger than necessary based 
on the facts of the individual designation. In no event 

·shall the size of a containment zone or the cumulative 
effect of a contain~nt zones cause a substantial decline 
in the overall yield, storage, or transport capacity of a 
ground water basin . 

-The policy prohibits designation of a containment zone 
in a critical recharge area or if designation 'A'Ould be 
inconsistent with a local ground ·water management plan 
developed pursuant to Part 2.75 of Division 6 of the 
Water Code (commencing ·ac Seccion 10750) or provisions of 
law or court order, judgment or decree. · 

-The RWQCB can designate a containment zone only after 
a 45-day public review period. 

-Prior to designation of a containment zone the RWQCB 
must notify the ·california Department of Toxic Substances 
Control; the California Department of Health Services, 
Drinking Water Branch; the California Department of Fish 
and Game; the .local health authority; the local water 
purveyor in the event ground water is used or planned to 
be used as a source of water supply; any local ground 
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water management agency; and the United States 
Environmental Protection Agency; and consider advice 
provided., by these agencies regarding the designation. 

-The containment zone designation will be revoked if the 
discharger(sl fails to fully implement the management 
plan _or water quality objectives are exceeded outside the 
containment zone as a result of migration of chemi.cals 
from inside the containment zone. . .• 

o. · Having reviewed and considered -the information in the 
Final FED. the SWRCB finds the following regarding 
alternatives to the project: 

1. No Action. Under this alternative, the existing 
framework for regulating ground water cleanup levels is 
unchanged. This framework consists of RWQCBs making 
cleanup-level decisions based on l) site-specific 
characteristics, 2) applicable state and federal 
statutes and regulations, 3) applicable beneficial uses 
and water quality objectives from RWQCB basin plans, 4) 
SWRCB policies found in Resolutions No. 68-16 and No. 
92-49, and 5) relevant standards, criteria, and 
advisories adopted by other state and federal agencies 
and organizations ~ In some cases, practical 

. limitations arising from hydrogeologic factors, 
pollutant-related factors, remediation system 
inadequacies, and costs severely restrict remediation 
efforts. These li.mitations are discussed in detail in 
Section 3.3 of the FED . The existing framework does 
~ot prcvice procedures or criteria for the case where 
water quality objectives cannot be reasonably achieved . 
Consequently, the "no action• alternative is 
infeasible. 

2. oe·-Designation of Beneficial Uses. Under this 
alternative Resolution No . 92-49 would be amended to 
eseablish a policy whereby beneficial use designations 
in areas of polluted ground water would be de­
designated if it could be shown that cleanup to water 
quality objectives is unreasonable. This alternative 
has the following problems: 

<a> Containment zones will be established on a case­
by-case basis and will be limited in areal extent. 
However, de-designation of beneficial uses can 
only be accomplished through amendments to Basin 
Plans. Such amendments are accomplished through 
rule-making proceedings. As such, the quasi­
legislativ~ process is unsuitable for case-by-case 
decisions. 
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(b) Designation and de-designation of beneficial uses 
ordinarily takes place on an aquifer or sub· 

· aquifer basis. To require a Basin Plan amendment. 
· for each containment zone. ·aaany of which may be 
less than an acre in areal ex~ent. is not 
appropri_ate or practicable . 

(c) To require amendment of a Basin Plan every time a 
containment zone is established is overly 
cumbersome. The notice ·requirements are greater 
than what is necessary. The process is very time 
consuming -and would require more use of limited 
staff time. In addition, such amendments may have 
to be approved by the Office of Administrative 
Law, an agency that is set up to deal only with 
rule-making proceedings. 

(d) If beneficial uses are de-designated, then the 
relevant water quality objective would no longer 
apply. Such a de-designacion would then limit 
fucure RWQCB authority over that water body . The 
RWQCB would not: be required to protect the water 
body from future degradation relative to the de­
designated beneficial use from other sources. 

This alternative is infeasible for the above-listed 
reasons . 

Relaxation of ~ater Quality Objectives. Water quality 
objectives are numerical or narrative limits of water . 
quality constituents or characteristics established :or 
the protection of-designated beneficial uses and for 
the prevention of nuisance. Water quality objectives 
can only be changed through an amendment to a RWQCB 
Basin Plan . 

This alternative is ·infeasible for the same reasons in 
the Alternative 2 - De-.Designation of Beneficial Uses. 

4 . Establish Alternate Points of Compliance. Under this 
alternative, .a procedure would be established to 
address cases where compliance with water quality 
objectives can not be achieved throughout the body of 
ground water. This approach would informally de-. 

·designate the beneficial use of ground water upgradient 
of the alternative point of compliance. 

·This alternative is inf.easible because it would be 
inconsistent with Porter-Cologne and it is unworkable 
because it would require a Basin-Plan amendment and, 
therefore, suffers from the same drawbacks as 
Alternatives 2 and 3. In _addition, this alternative 
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conveys the impression _,tbat water quality objectives. 
are being met when in fact they cannot be reasonably 
met. 

There are no feasible alternatives or additional feasible 
mitigation measures available to the SWRCB which would 
substantially lessen any potentially. significant adverse 
environmental impacts . 

F . The SWRCB believes that this policy contains feasible 

G. 

·mitigation measures that will substantially lessen or 
avoid significant impacts. To the extent that it can be 
argued that such impacts remain, the SWRCB issues the 
following statement of overriding considerations to 
address any unforeseen cumulative or long-term impacts 
that may potentially occur from designation of 
containment zones. 

The policy will establish a process and criteria for 
RWQCBs to address those sites where water quality 
objectives set ·torth in RWQCB Basin Plans cannot be 
reasonably achi eved. · 

Establishment of this policy sets out requirements for 
protection of human health , water quality, and the 
environment at sites where it is unreasonable to 
cleanup to water quality objectives . 

Establishment of this policy sets out requirements for 
public notice and participation, and consultation with 
expert agencies regarding the management and mitigation · 
of sites where it\is unreasonable to cleanup to water 
quality objectives. 

The SWRCB has incorporated feasible requirements and 
mitigation into the policy which significantly reduce any 
potential cumulative and long-term impac~s . and 
significant cumulacive and long-term impacts are not 
foreseen. In fact , the provisions -necessary to achieve 
containment zone status (e.g .• source removal, 
containment, consultation with local water and gr9und 
water management agencies, and mitigation) may have 
beneficial cumulative and long-term impacts • . In 
balancing the benefits of the · policy against the 
potential .for some undetermined cumulative or long-term 
impacts, the SWRCB determines that overriding economic 
benefits of the project outweigh any significant effects 

.on the environment (which are not expected to occur), and 
the potential for effects is, therefore, acceptable. · 

During the public comment period regarding the amendment , 
some interesced parties recommended the incorporation of 
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risk assessment procedures into Resolution No. 92-49. 
The issue of risk· baa~d corrective action was not 
addressed in the FED for this amendment. nor were the 
issues raised regarding the use of risk resolved. 

THEREFORE BE IT RESOLVED THAT 

THE STATE WATER RESOURCES CONTROL BOARD: 

1. Approves the environmental document for the. amendment to 
Resolution No. 92-~9 . and the mitigation monitoring program. 

2 • . Adopts the attached amendment to Resolution No. 92-49. 

· 3. Directs the Containment Zone Review Committee established 
pursuant to Section III.H.11 . of the ame~dment to review the 
implementation of this policy and the incorporation of risk · 

· assessment ·into this policy and provide recommendations to 
the SWRCB by May 1, 1997, on any further adjustments to the 
policy. 

4 . Expands the Containment Zone Review Committee to include . 
other public officials and private individuals as determined 
by the State Board. 

CERTIFICATION 

The undersigned Administrative Assistant: to the Board, does 
hereby certify that the foregoing is a full, true, and correc~ 
C9PY of a resolution duly and regularly adopted at a meeting of 
the State Water Resources Control Board held on October 2, 1996. 

lV\~,~~-~ en March~ \ · 
Admi ·scrative Assist~t to the Board 

l 
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STATE WATER RESOURCES CONTROL BOARD 
RESOLUTIO"" NO. 92-49 e (As Amended on April 21, I~ and October 2, 1996) 

POLICl'ES AND PROCEDURES 
FOR INVEST10A110N AND 

CLEANUP AND ABATEMENT OF 
DISCHARGES UNDER · 

WATER. CODE SECTION 13304 

WHEREAS: 

1. California Water Code (WC) Section 13001 
provides ~t it is the intent of the Legislature thal 
the State Water Resources Control Board (State 
Water Board) and each Regional~ Quality 
Control Boatd (Rqioaal Water Board) shall be 
the principal state agencies with primasy 
responsibility for the coordination and control of 
water quality. The State and Regional Wacer 
Boards shall c:onfonn to and implement the 
policies of rhe Por1er..Cologne Wolter Quality 
Control Act (Division 7. commencing with we 
Section 13000) and sbaJI coordinate their 
respective activities so as to achieve a unified and 
effective water quality control program in the stare; 

2. WC Section 13140 provides dw the State 'Mater 
Board shall formulate and adopt Swe Policy for 
Water Quality Control; 

3. we Section 13240 provides that W&tcr Quality 
Control Plans shall confonn to any State Policy for 
Water Quality Control; 

• 
4. WC Section 13304 requires that any person who 

··has discharged or discfwlcs waste into~ of 
;! the scate in violation of any waste discfwJc 

rcquin:ment or ocher order or prohibition issued by 
a Reaional Water Board or the Slate Wafer Board. 
or who bas caused or pennined. causes or pmniU. 
or threatens to cause or permit any waste to be 
di5ctwged or deposited whe~ it is. or probably 
will be. disc:JWaed into the ~ of the Stale aNi 
cn=a~a. Of' dveatcns to ~ a condition of 
·pOllution or nuisance may be required to ~lean up 
the discharge and abate the effec:u thereot: This 
section authOrizes Regional w.r &uds to 
requite complete ~leaup of aD waste clisebllpd 
and restoration of aft"cc1ed wa1er to background 
conditions (i.e •• the water quality that existed 
bef~ the disc:iwle). The term waste dischalp 
requarements includes those wbieb implement the 
Nuional Polluiant OiKhatp Eliminatioa System; 

S. we Section 13307 provides that 1be State w.tcr 
Board shall establish policies and procedures that 

Its repn:scfttaliws lad die •• 111 •wtiYeS of tbc 
lleaiou.l w.r lbrds shalt t»llow ....... 
oversiaht or invcstiptions and clcaaup md 
ab&tcmcnt accivities resultiaa &om dischuaes or 
bazardous substances. -~ 
L The procedures 1bc Swe Water Baud ad the 

Reaional Wiler 8o.ds will f'oUow ia IDI!kinc 
decisions as to wbca a person may be ~ 
to undenalce an invcstiaarion to determine if aa 
unauthorized hazardous substance dischuac bas 
oc:aarred; . 

b. Policies for canyiaa out a phased. step-by·step 
invesriprion to dctcnnine the rwure and extent 
of possible soil and ground wa1et .contaminatioa 
or pollution at a si~ 

c. Procedures for identifyins and utilizin& the 
most cost-effective methods for detectinc 
contamination or pollution and c:leanifta up or 
abat.in1 the effects of contamination or 
pollution; 

d. Policies for determining reasonable schedules 
for investigation and cleanup. abatement, or • 
other ~medial action at a site. Tile policies 
shall recoenizc the danger to public health and 
the ~rs of the state posed by an · 
unauthorized discharge and the need to mitigate 
tho$e dancers while at the same time taking 
into account. to the extent possible.. the 
rcsourc::es. bodt financial and tec:hnic:al. 
available to the person responsible for the 
disctwse; 

6. •Waters of the swe• include both ground water 
and surface water. . 

7. Regardless of the type of discharge.. procedures and 
policies applicable to investiptions. and cleanup 
and abatement activities are simila It is in tbe 
best interest of the people of the swe for tbe Swe 
Water Soard ~ provide consistent guidance ror 
ResionaJ Water Boards to apply to investigation. 
and c:leJDup and abalernent; 

8. we Section 13260 requires any person dischat&inl 
0r proposins to clischaqe waste tbal could affect . 
waters of 1he stare. or proposing 10 cbanp tbe 
character. localion. or wlume ·or a cfischaae co file 
a n:port wilh and receive requirements fionl the 
Rc&ional ~ Board; 

9. we Seedon &3267 provides that the Rcaional 
w.tcr Board may n:quire disc:haflers. past 
dischuaets. or suspected disdwscrs to tumisb 
those aec:bnicaJ or monitoring ~ports as tbe 
Regional Wafer' Board may specify. provided thai 

· the burde:n. including costs. o( these reports. shall 



• bear a reasonable reladonsllip 10 the need for lbe 
rcpor11 and 1be bcacftcs 10 be oblainecl tom cbe 
repoftl; 

10. we Section 13300 staleS 1bat lhc Rqional w.tct 
Board may require a discharaer to submit a time 
schedule of specific actions the dischatger shall 
take in order to correct or prevent a violation of 
requirements · pracribed by the Rqional 'Naser 
Board or the Swc 'l4fcr 8oMS; . 

11. California Health and Safety Code (USC) Section 
25356.1 requite$ the OepatUnent of Toxic . 
Subsiances Control (DTSC) or, if appropriate, the 
Regional ~rer Board to ~ oc approve 
remedial aaion plans for sites where hazardous 
subs~es were released to the envirorunent if the 
siteS have been listed pursuant to HSC Section 
25356 (state ·superfuncr priority liS1 for cleanup 
ofsitcS); · 

12. Coordination with the u.s; Enviroftmental 
Procection Agency (USEPA), state agencies within 
the California Environmental Protection Agency 
(CaVEPA) (e.g., OTSC, Air Resources Control 
Board), air pollution control di.suicts, loc:aJ 
envirotUnental health agencies. and other 
responsible federal. swe., and locaJ qeneics: 
(I) promotes effective protection o( water quaJity. 
h-uman health. and the environment and (2) is in 
the best interest of the people of the s1me. The 
principles of coordirwion are embodied in many 

. statutes. regul.ations. and interagency memoranda 
of tmderstancbng (MOV) or agn:cment which 
affect the State <lnd Regional Water Boanls and 
these agencies; 

13. In order to clean up and abate the effects of a 
discharge or threat of a discha.Jie. a- di~hargct 
may be required to perfonn an investigation to 
define the nann and extent of the dischalge or · 
thrutened disdwge and to develop appropriate 
cleanup and abatement measuru; 

· 14. lnvestieations that were not properly planned have 
resulted in increases in overall costs and, in some 
~· environmental damqc. Ovetall costs have 
snercascd when ori&inal CCKm;tive actions were 
l.ccr found to have had no positive effect or 10 
haw: exacerbated 1he pollution. Environmental 
~ ~y increase when a poorly conceived 
tnvestlplJOil or cleanup and abelemcnt propam 
anows pollumnu to spread to pieviously unaft'ec:led 
waters of the state; 

15. A ~ ~h to site investiption should 
facdatate adequue delineation of tbc nature and 
extent of the pollution, and may reduce cwerall 
costs and environmencaJ damage. because: 
(t) ~vestiptions i~tly build on information 
prev•ously gained; (2) often data arc dependent on 
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scasCKIU ud_odacr lenlpodl ~ IDII 
(J) adverse consequences ot......, cat« 
increased caviaoclmealal .,.,. CID ..-. hna 
improperlY planned U.vatipdocw and the laclc of 
consultation and ~ wi1h abe RaalonaJ 
Water Board. However. lhere .. ci.reumsllnca 
~r which a phased. itendvc ~ may not 
be ncc~Sil)' to protect war quality. and there are 
other carcums~ under wtUcb phases may need 
to be compressed or combined to cxpccftte cleanup 
and abatement; 

16. P~tion of written workplans prioc to initianon 
of s•gndicant elements or phases of investiption. 

. and .cleanup and abatement aenctally saves 
ReeaonaJ Warer Board and disdwJer resources. 
Results are superior;. and the overall - · 
cost-effectivent:S$ is enhanced; 

17 . . Dischqet relianCe cia qualified professionals 
promotes proper pla.Ming. implemenwioa. and 
lon&-term eost~•tiveness of investiption, and 
cleanup and abatement ac;tivities. Professionals 
should be qualified. licensed where applicable, and 
competent and proficient in the fields pertinent to 
the required activities. California Business and 
Professions C~e Sec:tions 6135, 1135, and 713S.i 
require that engineering and seolocic evaluations 
and judgements be perfonned by or Wider the 
direction of registered professionals; 

II. we Sec:tion 13360 prohibits the Resional ~ 
Boards from specif'yins. but noc fi-om sugestina. 
methods that a discfwBer may use to achieve 
compliance with requirements or orders. It is the . 
responsibility of the discfqet to propose methods 
for Regional Watet Board review and c:oncurrence 
to achieve compliance with ·reqwmncnts or orders; 

19. The USEPA. Caliromia S1atc aaencies. the 
American . Society for Testing and MateriaJs. 2nd 
similar orpnizatio.ns have developed or identified 
mechods successful in particular applic:ations. 
Reliance .9ft established. appropriate methods can 
reduce costs or invcstiprion. and cleanup and 
abaranent; 

.20. The basis for Rqiona.l ~ Board decisions 
· reptdiftl invesdpajoa. and cJcanup and abatcmenl 
includes: (1) ~pecific draracteristics; (l) 
lpplicable stat. ud federal SUIUieS ud 
rqulmons; (3) appliCable waiCr quaJity COidrOl 
plans adopted by the $1ate w.tcr Bolrcl -
Rqional ~ Boards. includiftl beneficial usa. 
water quality objectives, and implementation plans; 
(4) Stale Water Board and Regional~ Boerd 

· policies. inc:ludins Sl3te Water Board Resolutions 
No. 68-16 (Statement of Polic:y witll Respect to 
Maintaining Hi&h Quality of \\hters in California) · 
and No. 11-63 (Sources of Drinking ~); ud 

·.· , , 
- .·- ... 

. -~ · ., 

. ~ 
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(5) relevant standards. critari&. Uld advisories. 
adopted by olhet state and fedcr.l qencics; 

21. DiscJwaes subject to we Secdcm 13304 may 
indude discharges of W3Ste to land; such 

· discfw&es may cause. or dualen to cause. 
conditiGn$ of soil or water poUution or nuisance 
that are analogous lO conditioas associated widl 
migration of waste or ftuid &om a waste 
management uni~ 

22. lbe State Water Board has adopted regulations 
govemina discharges of waste to land (California 
Code of Regulations (CCR). Title 23. Division 3. 
Chapter 1 S); 

23. State \Y.lter Board regulations governing site 
inv~tiption and co~vc lll:tion at underground 
storage tank unauthoriud release sites are found in 
23 CCR Division 3. Chapter 16. in pu1icular 
Article 11 comme~ing with Section 2720; 

24. It is the responsibility of the Regional Water Board 
to make decisions regarding cleanup and abatement 
goals and objectives for the protec:tion of water 
quality and the beneficial -uses of wate~ of the 
state within each Recion; 

25. Cleanup and abatement alternatives that entail 
discharge of residual wastes to waters of the suzc. 
discharges to n:gulatcd waste management units. or 
leaving wastes in place. create additional 
regulatory constraints and lonJ·Ierm liability. 
which must be considered in any evaluation of 
cost-effectiveness; 

26. h is not the intent o[ the ·swe or Regional Water 
Boards to allow disc:hatgers. +se actipm b!ve 
£IUS~. pcnnitted, or thnaten to cause or ertmit • 
conditions of pollution. to avoid responsibifitib for 
cle~up. However. in some caSe$. anainmem of 
appftcabfe wver quality objectives for ground 

. water cannot reasonably be !§hieved, In thge 
cases •. the State Water Board dc!mnincs tha! 
establishment of a containment zone is appropriate 
and consistent wish the maximum bsnsfit to Jbe 
peoofe or the State if applicable guirernenls 
contained in the Policy are satisfied. The 
establisbmcnt of a CO!!WM!CI! mne doss !!OS limit 
or. supersede 9blintjons or lilbilities that may 
anse Ul!der other laws: 

27. The Poner..COlope Water Quality Coatrol Act 
allows Recional Water .Boards to impose more 
strinaent requirements on dischaJae$ of waste tban 
any statewide requirements promulpted by the 
State \14ter BOlin! (e.g., in lhia Policy) or tlml 
water quality objectives established in statewide or 
regional water quality control plans as necclcd to 
protect water quality and to reflect regional and 
s1te-speeific conditions; and 
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nmREFOR£ BErT. RESOLVED: 

These policies and procedures ..,ty to aU . 
iavcstiptions, and cleanup and abllcment acaivities, for 
all t)'pe$ of disc:haiJes subject to Section 13304 of cbe we. . . 
I. Tbe R.egionaJ \lhter Board shall apply the 

. f'ollowina proceduru in determinina whether a 
per$Oft shall be requited to invesriaa~e a discharp 
under we Section ·13267. or ro clean up ~ and 
abate the effedS of a disdqe or a tlval o( a 
~twge under we Section 13304. Tbe Jteaiona1 
Water eo.,.d shaJI: 

A . . use any rclevanc evidence. whether direct or 
circumstantial, ineludinc. but not limited to. 
evidence in the following Qtegories: 

1. Documentation of historieal or current 
acriviPe5, waste charxterisrics. chemic:ai 
use. StOra&C or disposal lnf'ormalion. as • 
documented by public records. responses 
to questionnaires. or ocher sources of 
information; · 

2. Site characteristics and location in relation 
to Olher potential sources of a dischatze; 

l. HydroiO£ic and ~logic 
information. such as diff'erenca in 
upgrldicnt and downgradient water 
quality. 

4. Industry-wide operational practices that 
historically have led to disctwges. such as 
leakage of pollutants fiom wastewater 
collec;tion and conveyaoce systems. 
sumps. stOnge tanks. landfills. and 
clari6ers; 

S. Evidence of poor management of 
ma1Cria1s or wastes. such as improper 
stonse prxtic:cs or inability to reconcile 
iavemlries; 

6. Lade of documentation of raponsible 
man~~ement of materials or wasces. sucb 
as lack of manifests or lack ot 
doc:umentation of pcoper disposal; 

-1. Physic:al evidence. such as analytical data, 
son or pavement staining. disU'eSSCCI 
vegetation. or unusual odor or appearanc:e: 

I . R.~ and cOmplaints; 



9. Other aacnc1a• records of possible or 
knoWD 4ischarp; Ulll . :_ 

10. RcNsal or flilure 10 awpoad ID RqioaaJ 
V4ter Board inquiries; 

B. Make a rusonable efbtiO idendty the 
dischalgers associared wilh the discbuJc. It is 
not necessaiy to identify all discharaen for lbe 
Regional Water Board to proceed with . 
requirements for a disc:IWJer to investipte and 
clean up; 

C. Require one or more penons identified i.s a 
discharger associared with a disdWJe or 
Weatened disctwge subject to we 
Section 13304 to undertake an invatip!ion. 
based on findinp of I.A and 1.8 above; 

0. Notify appropriale federaJ. Slale. and local 
agencies regardina disc:Jwaes subjccc to we 
Section 13'304 and coordinate with chese 
aecnc:ies on investigation. and cleanuP and 
abatement activities. 

JI. The Regional Water Board shall apply the 
following policies in overseeing: (a) investigations 
to determine the nature and horizontal and vertical 
~~ of a discharge and {b) appropriase cleanup 
and abatement measures. 

A. The Rqional Wa1et Board sha.ll: 

· I. R~uire the discharger to conduct 
investigation. and cleanup and abatement. 
in a prosressive sequence ordinarily 
consistin& of the following phases. 
provided that the sequence shall be 
adjusted to accommodale site-specifit 
circ:wnstances. if necessal)': 

a. Preliminary site assessment (to eonfirm 
J the discharge and lhe identity of the 

disc:fw&ers; to identify affected or 
threatened walerS of the state and their 
beneficial uses; and to develop 
preliminary infonnation on the nature. 

. and vcrucaJ and horizontal extent. of 
thedischarge); . 

b. Soil and wakr invcstiption (to . 
determine lbe source, nature and extent 
of lbe discharge with sufficient detail 
to provide the besis for decisions 
rcprdina subsequent cleanup and 
abuemem actions. if any are 
determiood by 1hc Re&ional V4lcr 
Board to be necess&l)'); 

c. Proposal and selection of cleanup and 
abatement action (to evaluate feasilH 
and effective cleanup and abaJcment 

2. 

· I .. .. 

Idiom, tnct 10 -..10;-'",_.. - - -· · 
Cleanup ........... ahaulhw~ 

d. lnipranenradOII of dC8aup ad · 
lbekmont ICdoft (10 ~ .... 
Jeltc:M afeemllhott _. eo IDOIIitor Ia 
ocdct 10 verity propess);· 

e. ~{to ~tal short-­
lonl-wm effectiveness of ••• lnd 
abatement); 

Consider. where ncceswy to protea 1ftler 
quality, approval of plans for . 
investisarion. or cleanup and abaJement. 
thai proceed ~urrently rather thin 
sequentially. provided thai overall cleanup 
and abatement pals and objecdves are · 
not compromised. under tbe followin& 
conditions: 

a. Emergency situations involvinc acute 
pollutioD or contamination aftectina 
present uses of waters oC the stare; 

b. Imminent threat of pollution; 

c. Protracted invcstiptions resuJtina in 
unreasonable delay of cleanup and • 
abatcme.at; or 

d. . Discharges of limited extent which can 
be effectively investigated and cleaned 
up within • short time; . 

l. Require the disc:harser to extend the 
investigation. and cleanup and abatcmenl. 
to any locacion atf'ected by the discfwae 
or· thralened dischatge; 

•. Where necessary to proccd wat.et quality; 
. name Olher persons as disefwlets. to tbe 
~permitted by law; 

5. . . Require the disc:Jwaer to submit wriacn 
worlcplus for elemenls and .,_. of the 
investip&n.· and cleanup and at.rcmerc. 
whenever pndic:able: 

6. Review and c:oncw with 8deq~~~~e .. 
wOrtcplans prior co initiation of . 
iavcstiptions. 10 lbc extent ~le. 
ne Resional war~ may a;w 
vebal c:onew1 ence tor investiplions to 
proceed. widl wriacn foUow~ An 
adequlle woelcplara sbouJd ladude or 
reference, .a least. a comprehemive · 

· description of proposed investiplive. 
cleanup. and abaranent activities. a 
samplinc and analysis plan. a quality 
assurance project plan. a he:allh md safety 
plan. and a commitment to implcmeat the 
workplan; 

- . ' 

· .. 
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7. - Require ~ ditduqer I() subeDit repoiU 
on results of .n pbMes or inwstipdoas. 
and cleanup and aktemeat IICtionl. 
npdlcss olclepa of ovcrsipt by the 
Reaional Water BoMi; 

8. Require the dischuJer to provide 
docume~on dial pbna mel reports .,.. 
prepared by professionals qualified 10 
prepare such rcporU. and 1hl1 each 
component of investipdvc and cleanup 
and abatement actions is conducted under 
the direction of approprialely qualified 
professional$. A sutement of 
quaJifi~ons of 1he responsible lead 
professionals shall be included in all plans 
and RportS submitted by the disclwJer; 

9. P~bc cleanup ICYCis which are 
consistent with appropriarc levels set by 
the Regional ~ Board for analoeous 
d ischa!Jes that involve similar wastes. site 
c:l\an(:tcriscics. and warer quality 
consideratiom; . 

B. The Regional W.uer Board may identify 
investigative and cleanup and abatement 
activities thai the disdwger cou1d undertake 
without Regional Water Boud oversight. 
provided thai these investigations and cleanup 
and abatement activities shaiJ be' consistent with 
the, policies and procedures es1ablished herein. 

Ill. The Regional ~er Board shall implement the 
following procedures co ensure that discbarJers 
shall have the opportuniry to select cost-effective 
methods for detecting discharges OC' threatened 
discharges 3nd methods for c:leaning up or abating 

f the effects thereof. The Regional Water Board 
shall: 

A. Concur with any investigative and cleanup and 
abatement proposal which tbe discharger 
demonstrates and the Regional Water Board 
finds to have a subscanti&llikclibood to achieve 
compliance. wichin a reasonable time frame. 
with cleanup goals and objectives that 
implement the applicable ~ Quality Conlrol 
Plans and Pol~ies adopccd b)' tbe State Water 
Board and Reaional Water Boards. Uld which 
implement pernaaaeua daaup .ncl a!Mianent 
solutions which do not require onJOial _ 
maintenance, wherever fasible; 

B. Consider whether the burden. includina costs. 
of reports requiftd of the clisclwpr durin& &be 
investigation ..ci cleanup and abuemcnt of a 
discharge bears a rasonable ~lationsbip to lbe 
need for cbe repons and lbe beneftts to be 
obtained from the reports; 

s 

c. Requa the ....... ., to aJGSida .. 
effecdwacss. -~ aad relaDYe COitl o1 
applicable aJtemadW'I methods tor illvcstiJ&Iioa. 
and claaup and IW MilL Such compuisoa 
mq Nly on prevas ...,. of analoaous 
sitles. and shall inchde sappofti,. rationale for 
the sel«ted mdhocll; 

D. Ensure thallhc dischatJer is awue of and 
considers techn~ues which provide a 
cost.cffec:tive basis b initial assessment of a 
disc:barp. -

I . The followina techniques may be 
applicable: 

L Use of available current and historical 
phcxoeraPhs and site records 10 focus 
investipdw Fvities oa locations and 
wmes or materials handled as the s~ 

b._ Soil ps SUI'\IC)'S; 

c. Shallow ceophysical surveys; 

cl Remote sensi nc techniques; 

2. The above techniques ue in addition to • 
the sWidard site assessment teChniques •• 
whiQ, include: 

a. Inventory and sampling and analysis of 
materials or wastes; · 

b. Samplins and analysis of~ 
waser. 

c:. Sampling and aoalysis of sediment and 
aquatic biota; 

d. Sampling and analysis of ground 
water. 

e. Sampling and analysis of soil and soil 
pore moisture; 

t H)'droceoJop: investipbon; 

£. Ensure drat lhe cfisdlarcet is aware of and 
· considers the followin& cleanup and abatement 

methods or combinations thereof. to the exteot 
that they may be applicable to the discharge or 
threat tbcreof: 

1. Source removal attd/or isolation; 

2. l..,aace DaDIICnt oC soil or ·warer: 

a. Biorenlellialioa; 

b. Aeration; 

c:. F"txation; 

3. Excavation « extr..cion of soil. ~-or 
ps for on-site or off-site trealment by die 
IOIIowillJ techniques: 

a. Bioremed'llbon: 



b. Thermal deslniCiion; 

c. Aeration; . 

d. ·Sorption: 

e. Precipitation. ftoceUlation, lnd 
sedimentation; . 

f. filtration: 

g. Fixation; 

h. Evaporation; 

4. Excavation or extraction of soil. water. or 
gas for appropriate recycling, re-use, or 
disposal; . 

f . . J{equire actions for cleanup and abatement to: 

• _! 

I. Confonn to the provisions of Resolution 
No. 68-16 of the State Water Board. and 
the Water Quality Control Plans of the 
State and Regional W.ter Boards., 
provided that under no ci~Un\stances shall · 
these provisions be interpreted to require . 
cleanup and abatement which achieves 
water quality conditions that are bener · 
than background conditions; 

2. · Implement the provisions of Chapter IS 
that are applicable to cleanup and 
abatement.. as follows: 

a. If cleanup and abatement invo.lves 
correcti'Ve action at a waste 

· management unit regulated by waste 
discharge rt:quiremcnts issued under 
Chapt~r 15. the Regional Water Board 

· -.shaH implement the provisions of that 
chapter; 

b. If cleanup anc1 abaaement involves 
l removal of waste from the immediate 

place of release and diScharge of the 
waste to land for treatment. storage. or 
disposal. the Regional w.&cr Bowel 
shall regulale the disdwp of the 
waste through waste disclwge 
requirements issued under Chapter Is. 
provided thal the Jtecional Water 
Board may waive waste discha~Jc 
requin:mencs under WC Section 13269 
~r 1he waiver is not apinst the public 
mterest (e.g.. If the discbaJ&e is for 

. short-tenn trea1ment or storage. and if 
~e ter:nporary waste manasemcnt unit 
IS equ1pped with feablte.S that will 
ensure full and complete containment 
of the '!QSte for the treatment oc 
storage period); and 

c. If cleanup and abatement involves 
:actions other than removal of the 
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--. such 11 eonlainmcal of waste ba 
· toU or JIOIIad wucr by phJsicaJ or 
~ ....... to mipatiOQ 
(Mhnl or elllineered). or iiHitu. 
tlealanent (e..., cbenaical or lbcnaal 
fixadoa. or bioremedJadon). lbe · 
Reafonal Ve\ter 8oltd shall-wty lbe 
applicable ~isions of Chal*f Is. to 
.the extent that it is technofo&ieally and 
economically feasible to do so; and 

3. Implement tbe applicable pnmsions of 
Cllapler 16 for in~ptions IIOd cleanup 
and abatement of dischaJJes of hazardous 
substances from undaJround sroraae 
tanks;-aM . 

0. Ensute that dischariers are required to clean up. 
.nd abat.c the cffec;es of clischuges iD a manner 
thai promou:s aaa.inmenc of either bKkpound 
w.acr quality. or the best water quality which is 
rasonable if background levels of water quality 
cannot be restored. considering aJI demands 
·being made and to be ·made on those wa1CrS · 
and the total values involved, beneficial and 
dcbimental. economic and social. laft&ible ancl 
intangible: in approvinc any alternative cleanup 
levels less strinpnt than background. 8pply 
Section 2SS0.4 of Chapter Is. ~ for cleanup 
and abatement associated with undetpo\.ad 
-stcnae tanks. apply Section 2725 of . , 
Chapler 16. provided that the Regional \Yarer 
Boatd considers the conditions set fonh in · 
Section 2550.4 of Oaapter IS in senina 
alternative cleanup levels pursuant to 
Section 2725 of Chapter 16; any such 
altemadve cleanup levet shall: 

I. Be consistent with maximum benefit to 
the people of the sc.tc; 

2. ·Noc unreasonably affect present and 
anticipated beneficial usc: of such water; 
and 

3. Not result in water quality less than that 
. prescribed in the Water Quality Control 
Plans and Policies adopted by tbe Stare 
and RCJional 9dlllcr 8ouds; !!!I 

H. Cogsider the daip!ltion of containment zqMs 
notwiths1andina any other prorision of Jbis or 
other polities or reculations which require cleanup 
!9 water guafiJX objectim. A contairupent zpne js 
defined as a specific portion of a water bearins 
unit ~·the Rqional Water 8oanf finds. . 

. pursuant to Section III.H. of this poljc;y..- it js 
unreasoqable to remedial! to the lml tip! achieyes 
water quality objectiyes. The discharpr is . 
1'!9uinld to take all ICtions necessary to mvcnt the 
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. mJIIItjqn of pollvgng lwyqp41he bczundlrig of 
.. .nmmt . b • ll...Miim 
c:c:z-wa!CLaUaf;:~ ~ 
m111t yerity con!lirUnsot witb • tpproysd 
IJlO!litorina Qromm IOd mspt proyjde rwogablc 
· misil!!ion measwes to comRenS!I! rot anv · 
fimifjcam !dvenc epvjronmerq.l imP'S!! 
Jttribu1ablc to tbc dischule. ExamPles of sites 
wbjc;h maY qua.Jjfy for contairwnent zone 
dgignation inc:lucle. but are not limited to. sjtg 
where either strong somtion of pollutants on soils. 
pollutant entrapment (e.g. dense non.!Queous phase 
liquids [ON APkSll. m complex geology dus to 
bctcrogcneitv or fractures indicate that cleanuo to 
applicable water quality objectives cannos 
JU,Sonably be achieved. In cstiblishin1 a 
s;ontainmcnt zone. the following procedures, 
conditions .. and restrictions must be me!! 

.L Tl\e Regional Water Board shall detgmine 
whether water quality objectives s:an 
reason&bfv be achieved within a reasonable 
period by considering what is 
tcchnologic:aJJy apd eCOOQmicaJiy feasjbJe 
and shall take into account envirorvnentaJ 
characteristics of the hydrogeoloeic unit 
under consideration and the demt of 
impact of any remaining oonutants 
pursuant to Section fii .H.J . The Regional 
Water Board shall evaluate infotmalion 
provided by the disdw&et and any other 
informatjon available to it: 

!:. TcchnolosicaJ feasibility is cktennined by 
wgsin1 available technolocies. which 
have been shown to be effective under 
simjlar hvdrogeolosi£ wnditions in 
reducing the concentntion of the 
consti!!Jenu of concern. Bench.sele or 
pilot-scale studies may be neussary to 
make this feasibility assessment; 

. ~ Econornie feasibility is an obiecti"e 
balancing of the incremental benefit of 
attaining fui!hcr reductions in the 
co"nc:entrations of consrituenq of concern as 
compared wjlh the incremental cost of 
achievin& those reduerions. The evafuarim 
or economic feasibiljty will incluck 
c;onsidmtion of eurrem. planned. or fUture 
lanct yse. social. and economic i!Dp!CQ • 
the ·swroynding community inclu!liRI 
property ownen od!er than the discl!uls 
Economic feasibility. in this Pofig. dog 
not refq to the discbatJer's abilitx to 
fioance cleanup. Ayajllbilitv of ft!'!!neial 

· resources should be sonsidmd jn the 
establishment of reasonable compliance 
schedules; 
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- . 1he 'ksiqpjl ... lolrd ""Y na 
a~..::::M~ ..... 
dthq jrgplsmmls I dcanUD RrOirJm 
punpot !It ID.G. whieb F!!!"9' I!ISmahly -
attain cleanup objsdiyes. or dei'DS!D!!rft!l 
thai jt js ugrgsonablc 10 clgnyp 10 Wll!:r 
Ull.ittobi. ~ .mlk :.ennina=-dii:ii od!o;ectigg. 

moclelinc• or od!er analysis of site-specific 
data without necgsarily requiring that 
emsdial measurq be first construs:ted or 
installed and opmJed and their 
performance rt"Yiewed over time W11ess 
syd! projection. !!!Odeljnc. or other analysis 
is insuffieienl or inadequate to make suc:h 
determinations; . 

• The following conditions shall be met for 
!ll s:ornainmcnt zone designations; 

&. 'nle disdwzer or a croup of 
disctwxers is responsible for 
submitting an application for 
dgicnlrion or. containment zone . • 
Where the application does not have 
sufficient information for the 
Regional \\\fer Board to make the 
requisite finding. the Regional 
W.W Board shall request the . 
dischatls(sl to develoo and submit 
the necessuy information. 
Information rwujrsmsnss are listed 
in the Appendix to this section; 

~ Containment and storage vessels that 
have caused, are causing. or are likely 
to cause ground wafer dqp4ation 
must be !'a!!9\led or reeaired. or closed 
in ·accordance wj1b aPOiicablc 
regulations. Floabnc free product must 
be rpnoved to tile extent praetjcable. If 
pewsVY. IS detgmined by the 
Regional Wjter 8oatd.. to ptevem 
further water quality ck'l'M'Jti?rt olher 
sourm Ce.c .. soils. nonftoetinc m 
product) muSt be eid!er remoyed. 
isol!led. cw manaaed. The significance 

_and appn•:b to be pken repdigl 
. Jbese S9!!m ""' be !dchssed ig d!: 

management ply dcycloped under 
1LU.a 

~ Where rasOft!blc. removal of pofiU!3J1t 
nws &om poynd water wilhin tbc 

. conWrunen! zone may be reguif!d, jfit 
• will simjfts:andy .educe the 

eoncentr!lion oho!l\dantS within the 
somainrnmt Z!9!'!e. lhc 'VOlume of tbe 



corginjnent moe. or the lcyeJ of 
maintenance required for contaiDIQIII. 
The deme of removal which may .. 

. reqyjr!d !rill be cktamioed by the 
8aionaJ !\ter Bo!ld "' she proem 

:!s=:l':~pme. 
The detmni!l!lion ofd!e exteM or 
mass removal reguirgl will include 

. ~==:i!i=ti:[lbC~tof 
of mass removal. ancl the avaiJibjJjty 
of fUnds to implemeqt 1he Provisions 
in the management plan for as Ions as 

. water quality objeetivcs are exceecled 
. within the containment zone; 

sb The discl!arger or a group of 
dischargers must propose and agree to 
implement a management plan to 
assess. cleanup. abate. rnana.ge. 
monitor. and mitigate the remaining 
sjcnjfiRnt human bcalth. waser qua)jtv. 
and environmental impactS to the 
satisfaction of the Regional Water 
Board. Jmpa~ will be evaluated in 
accordance with Section IIJ.H.3. The 
management plan may include 
management ~ures: such ntt:Or;:t 
use controls1• enganeenng co __ 

.and agreements with other lan<fownen 
or agreements with rhe landlord or 
lessor where the discharger is a tenant 
or lessee.1 1bc contents of the 
management plan shaJI be ckocndent 
upon the sPicific characteristics of the 
proposed c:ontainment zone and myst 
include a requirement that the Regignal 
~er Board be notified of any tw»fer · 
of affected property to a new owner(sl; 

e. The proposed management plan must 
provide reasonable mitigation measures 

. to svbstan!iaJix lessen or avoid anY 
sitnifieant adyerse environmental 
impacts anribuuble to rhe discharge. 
At a minimum, the plan must Provide 
for control of pollutants within the 
containment zone such that water 
quality objectives are not exceeded 
0Ut$idc the containment zone IS I 
tcsult o( the discharge. 1be ply myst 
abo provide, if appropriate. for 
equivalent aJtemative water supplies. 
reimbursement for inqgscd W!!Ct 
trearment costs to affected usea. and 
jnggsed costs associated wjth well 
moclifications. Additjonal mitigatiog 
measum may be proposed by the 
disellanzer b!scd on tbe spccjfic 
s:hara.cteristics of !he DrOJ)OS5d 
containment zone. Such mca.surs 
must assist in water qualirv 
improvement efforts within she ll'OUQd 

• 

Off..sjte c:lgnuo projects !IJ!lSt 
be located in the same ground 
water bpjn as the ptoposed 
containment zone. and . 

lmplemmtarion of an ofl'-sjte 
project must resah ift an 
improvement in the buin•s 
water gualjty 0! protect che 
basin•s water· QUaJi'Y fi:om 
pollution, and 

Off-site projects must include 
source removal or ocher • 
elements for whieJI WJ1er 
gvalitv benefits or WilEr 
quality protC(:fion can be 
easjly demonstrated. and 

Off.site P'Plec1S may be 
proposed inckpendentty bv the 
djsctwzer or Nen !Tom 
projects identified as 
acseptable by the Regional 
Water Board tbtou&h a 
clearinghouse process. or 
In lieu ofcho9sinc to financ:c 
a specifte otf-tjte proiect. the 
disctwxer may CMqjbyte 
moneys to tbe SWRca·s 
CJeanuo aed Absemen! 
Accoupt CACCOU!!I) or other 
ful)dinc source· Use of such 
conqjbusjons to the Account 
or psber source -'II be timi1ed 
to cleanup ptoieciS or W!lg' 
quality protcgjop I!OS tor . 
the lwjn jg Wbidt the 

. containment· z.one js 
desjptecL Congj~ions are 
not to exceed sen oercent of 
the savings jn cgnti1uchctive 
re!!!ediatjon that discharger 
will as:.gue over a tsp=ygr 
period dye to dgignation of a 
conuinmem zone (less anx 
addjtjgnal" costs of 
contlirwent zone designatiog 
during this period. e.g .. 



f. 

addjdonal monjtoriM 
reauiremmds. Besignal Wt1er BOHr application cqm. etc.>. 
Congjbudons of 1m dwQ ten 
percent must be K.CC!Jlpaniecl 
by a dctajled justification as to 
why a lesser sontributjog 
would proyjcls a4ecnate 
mitigation, 

Except where prohibited by federal law, 
fede~l agencies may be required. based 011 
socsific site conditions. to implement · 
mitintion measures; 

The proposed management plan must 
include a detailed description of the 
proposed monitoril!l: program. including 
·~ location and construction of monitoring 
points. a list of proposed monitoring 
parametrn. a detailed description of 
samPling protocols. the monitorina 
frequency. ar~d the reporting reguire~nts 
and frequency. The !D9!1itorina points 
must be at or as close as reasonable to the 
boundary of the containment zone so as to 
deatfy demonstrate containment such that 
water quality objectives outside the 
containment zone are not violated as tbe 
result of the dischaJU. Specific mOnitoring 
points must be defined on a Ct!se·by-qse 

• basis by detennininc what is necessary to 
dgmonshilte containment, horizontally and 
venic:.ally. All technical or monitorinx 
program reauiremenu and requirements for 
:access shall be designated DUBuant to WC 
Section 13267. The monitoring prog@m 
mav be modified with the @proval of the 
Regional Water Boan[s Executive Officer 
based on an evaluation of monitoring data; 
1bc management plan myst include a 
detailed description of the method to be 
used by the discharger to evaluate 
monitoring data and a spesifis J)f()(ocol for 
actions to be taken in .response to evidence 
thai water quality obiectivg have been 
exm(fc;d outside the conlainment zone IS I 
result ofthe migmion ofpollutaiJg from 
within the containment lQ!F 

In O!'der for a containment ZOM to be designated. 
it shall be limited in vertical and lateral extent; u 

~'diS rnsonabl~ ofh=t:sb 
ety and the COYI and 

JSSUJt jn Violation of Waler quality objcstjvg 
outside the cooWnment zone. The fo!lowjnc 

9 

De size pf I coiiJiiNPCIJt ZI90e shall be 'R 
IMler Jban OICtHIIY bw4 on Jbc &Ci or 
d!e inctiyidal 4ssiawign. '" no mm 

~=as&~ 
yield. stotye. or transport S'd'P'Ci'Y of a 
around W!!er bisin: 
Eyaluarion of potentially significant 
impacts to water aualitv. human health. and 
the environment. sbaJI sate into 
consideration !he followins. as applicable 

- 10 the specjfic I'KtuaJSfnptjon: 

.L De physigl and ciJemjsaJ 
characteristics of she disclwge. 
including its posendaJ for mimtion: 

2. The hvdroceologicaJ chanlcteriJrics of 
the site and surroun4inc land: 

~ The quantity of ground water and 
surface W!Jer and the direction of 
ground water flow; 

~ 1be proxjmjtv and withdGwaJ !Jles of 
ground water users; 

5. The patterns of rainfall in the region 
~ the proximity of the site to surface 
wateB; 

6. The present lnd oroblble future uses 
of ground water and surface water in 
the il!t!.i 

7. The existing quality of ground water 
~Surface watg. ins;h!ding other 
sources of pollytion and their 
cymulative imD!d on water quality; 

I.. The potential for health impaas caused 
by human exposure to wute 

··constituents; 

~ The potential damac.e to wildlife. 
gops.. vmtftiO!L ll!d phnleaJ 
Structures e&U$ed by exoosurc to waste 
constituents; 

.& The DS!Jistm:e and Permanmc:s or any 
I!JCential a4vme effecg: . . 

!L Exposm to human or otbq . 
biological recepeors fiom the ympl!! 
of haz3rdous constituents in the 
environment; 



i 

.ll& , pql!llill for the polhdagts !p 
pnuate or ~~Wide IOd lhe •nn w 
·Jbc bmMQwn prpctycjs; and 

~ Po!ential ldvme efl'ects on appr9'f!d 
local development plw. inc:l!.!din& 
plans approved bv reclevelopmenJ 
yencig or 1h! California Qwlal 
Commission. 

"" No provision of this Policv shall be 
interpreted to allow ex;gsure levels of 
constiryenis of c:oncsrn that could have a 

. signifis:ant a4vene effect on human health 
or the envirorvnent; 

d. A containment zone shall not be designated 
jn a critical rectwge 1151. A critical 
m:twu area is an anific:ial recharxt; ary 
or 1t1 area determined by the Regional 
Water Board to be a critical reeharxe area 
after the consultation process r¢gujrsd by 
Section IIJ.H.9. Fullher. a containment 
zone shall not be designated if it would be 
incof!$istent with a local ground water 
management plan developed pursuant to 
Part 2.7S of Division 6 of the we 
(CC!t'!\!MOCing at Sesion 10750) Or other 
provisions" of law or c:Ou!!·order. judgment 
ord~; 

After designation. no fUtther action tg 
· reduce potlytant leytls. beyond that which 
is spes;jfie4 in the management plan, will 
be required within a containment zone 
unless the Regional Water Board finds, th&t 
the dischatger{s) ha$ failed to fully 
implement the required management plan 
or that violation of nter gualitv obiectives 
has 9CCU!'!!d beyond me containment zone, 
as a result of migration of chemicals fiom 
inside the containment zone. If the 
rsguirec;l tasks con!ained in the approved 
management plao ars nor implemented. or 
!I!RI'OI!riJ!! acCess is not gtantcd by the 
cfisshaaer to the Rgjonal Water Board for 
purposes of complianq; jnspec:tion. or .. 
viQb!ion of water qua.ljty obiec:tives oqurs 
outside the containment zone and tbat · 

. vioJgjon js aDribulable to the djssbaqe in 
the containment zpne. tbe Regional W!ler 
Board. after 4&S days public notice. shall 
prommtx rcyoke me zoge•s containmcnl 
status and shan take appropriate 
eoftm:erncnt •ction against the discharger; 

10 

S. Do desjlnlljqn of a cgqtainmcqr 11111 
shall be ICCO!Dp!jsbed dvpucb tbt lllqmjm 
of • cleanup and abalement order • -r:tnrf.we==,•:· J-Ddinr . ·· 
of ftet wjth rmrcl co mb o( ds 
c9ftdi~- which sme as • prmgujsise for 
CO!Jll!nmsnt pine clesimation in Jbe 
deanuo !l!d aba!cmsnt Older: All 
awljcable criteria of Section JU.H. mutt b! 
mel as I prmquiSile tO designation. Jbe 
Regional :warer Board may miecs m 
application for desigrwion of a 
con~nroent ¥'~ f~ failure to roeet w 
appheabJe g!tenl WIJhout having tO maJce 
findings with re_l@l'd to gch prsrequjsjle, 
SSKh OJdm shall be adopted by the 
!tegionaf Water 8o!nts d!emselves iDd not 
ISSued by Jhe Executive Officers of tbe 
Regional W&ter Bowrds· Jbese ordm wn 
ens~ compliance with 211 proc:edures. 
conditions. and restrictions set forth in 
Section lii.H. As authoriZEd by we 
Section 13301. time schedules issued as 
part of the establisbment of a con@IVPCd 
zone maY prescribe a civil penalty whid! 
shall become due if compliance is nos 
ad!ieved in accordanc:e with that time 
!Chedule; 
A cootainment zone shall be imple!!!C!'dpi 
onlY wid! the written yrmnent of all fee 
intergt czwnca of the parceKsl of propcny 
containing the containment zone. 
Extepeions may be allowed by she 
R;gional \lhter Board where ooposition is 
found to be unreasonable. In SU<:h cases. 
the Regional Water Board may US$ she 
authority of we Section 13267 to psure 
access to I!!OI!el'ly overtyinc tbe 
c:oncaiDment zone; 
Local yenciq wbjcb are supeayisjoc 
cleanup under con!rJS;t with the State '19lq . = :C!~t~.;:.;:ov:i::& 
Unckmound StorM! 1ir* Ptoparn may 
propose CO!!I!inmsnt zones fOr . 
coesldmlion by the Regional Wfm 8otrd. 
The locll aaei!cY wm fOrward i1s files ll!d 
proposal to the Rejional Wttq jOud tot 
SONjdmtign. Regional Water Bgwds 
shall use the same orpccdures. pnsssg. =Iii: noti~~~=· thatoo:!ainoof' !.-where 10 dns __,_ A __ 
Technicral lmpractic:abiJilY W.ivea by the 
Depanmsnt of Toxic Substances CgntroJ or 



~ the substan~ive provisions of Sections 
III.H.2.b .. e .. f, and c. are met 

~ · interested parties desqjbe4 jn JII.H.I.a, 
are included in the public participation 
process; and 

£. site information is forwarded from the 
approving agenc:x to the Re&ionaJ 
Water 8oatd so that sites for whjeh 
Technical rmpracticabiliry ~vm 
have been apPfOvcd en be included in 
the master listings described in Section 
IJI.H. IO.; 

The Regional Water Board shall comply 
with the following public participation 
reguirements, in addition to any ocher legal 
requirements for 1101ic:e and public 
participation. prior to the designation or a 
containment zone: 

!: Public notice of an intention to 
designate a conqinmgu ZDflC shall be 
provided to all known interested 
persons; including the owner of the 
3tfected propetty(sl. owners and 
residents of prooertie$ adjacent to the 
containment zone. and agencies • 
identified in Section III.H.9, at least 4S 
days Prior to the proposed dgignation 
of a containment :zone: 

b. Interested peQO!!S shall be given the 
opportunity to review lhe application, 
including the proposed mana&ement 
olan. and any other available materials 
and to comment on anY proposed 
sksignation of a containment zpne. 
"These materials. which contain · 
information upon which the proposed 
desiinatjon of. comainment zone js 
based, must be aV!ilahJe for miew 11 
feast 4S dan prior to the proposed 
desimation of a containment zonei 

S:. The proposed designation of a 
~ntainment zone shalf be placed on 
the a.genda for eonsiderarioo at a 
Regional ~ter Board meesing; 

ll 

2. At least 45 W prior 'P the I!'Otl!al 
desilnllion of a COIRinmem P& the 
&giontl !tWr 89'n1 sh!JI inyi1! a 
ISCboical tdv&orv commi• 10 rnisw .., 

~reat!'t:r::vn;n::. 
· mcmbet The commjqee or m committee 

member sbaJI provide advice to the 
Regional ~ Board as tO lhe 
appropriateness of the. requested 
clesignarion and sucfl desismarion will 
become pan of the publjc res;ord. No 
person or a«ca1ey shall be made a member 
of the eommjttes who is emPloyed by or 
has a finwiaJ inJms! with the cljsdwgq 
seelcinc the desicnarioft. The followinc 
agencies shaU be il!!iled to p!l!icipate in 
the advisory committee: 

~ The California Department of Toxic 
Substances Conlrol; 

~ The Californja Department of Health· 
Service$. Drinking Water Branch; 

~ The California Department of Fish and 
Gamej 

d. The local health authority; 
~ The local water puryeyor. in !he e!C!Jt 

ground water is used or planned to be 
used as a $Oti!'£C of water supply; 

L. Any local croUnd water manyement 
agency including an appointed warer 
master; 

&: ·n.e Unjtcd States Environmental 
Proteetiog Agency; and 

h. The California Cou!aJ 9?mmission if 
the site is located wiJbin the coastal 
zone of CaJiforniL 

10. The Recional ~ 80aJds shall keep a 
master listing of aU dgiwtc4 cpntainmem · 
zones. The maner listjna shall describe the 
location and plraigl bgund!ries of !he 
c:ontainmenJ zpne. the ool!ptants which 
exceed applicable wM auality qbjegiyes. 
an4 any lind ,. CO!!!rOfs associated with 
tbe containment wns clcsiGJilion. ne 
Regional Wllet 8opl shall forward !he 
infonnation on Jbe rw1et list SO the Stp 
Water 8oald anc1 to !he 1oca1 ws" . · 
permittingyegey wtacneyg • new 
con12inment zone is dgilp!!1!d. The Sta15 
Water Board will crompile she lists from d!e 



Bccional WJtsr 8oards into 1 
comDtd!eosive master ljst 

To assure comisncv of IPPI!cgioq of Jbia 
Policy. the State Wtter 8o!td w1ll 
4esignatc 1 :COntainment .Zone Review 

~ittee" c~~ ~staff~ the LWiter BCii oct 
Regional Vhter Boards· This !!view 
c:onyninee shall meet quanerlv forM 
yean and review all dqjG!!lion aetigns 
taken, The committee shall review · 
problems and issues and ·ma)ce 
recommendations for consistency and 
improved procedures. In any event the 
State Wiater Soard shall review the; 

. containment· zone issue not Jater than five 
years after the adoption of Section llt.H .. , 
and otriodica.lly thereafter. Such review 
shall take place in a public proceeding; 

.!2. In the event that a Regional W-iter Board 
finds thal water quality objectives within 
the containment zone have been met. after 
oublic notice. the Recional Water Bm 
will rescind the designation of tbc 
containment zone :lnd issue a dgsure let!e[; 
!m! 

ll· The RegionaJ Water Bo!td's cost 
associated wilh review of aQPiic:arions for 
c:ontainment zOoe designation will be 
rtCOVerable pursuapJ to Section 13304 of 
the Wata- Code, Pf!>vided a separate soyrce 
of fUnding has DO! be5n provided by lhc 
disCharccr. 

~ . Designation of a containment tone shill 
tpve no impaq on a Regional Water 
Boa.rd•s discretion to take apl?ropriatc 

/ enforeernent actions excepr for d!e 
provisions of Section III.H.4. 

lv. 1bc Regional Water Board shall determine 
. sehcctules ror invatigabon. and cleanup and 

.a.acmenc. latina inlo acc:ount the followiq t.ctocs: . 
A. The deeRe of threat or impect of the 

discharp on·~ quality and beneficial 
uses; 

8. The obliption to achieve timely ~plianee 
with cleanup and abarcment &oa1s and 
objeerives thai implement the applicable 
~ Quality Control Plans and Policies 
lldopted by the State ~ter B<*'CI and 
Rc&ional w.rcr Boards; 

12 

v. 

c. 1be fiMDCiai..S ..... laOUrcel 
aYii1ll»>e to tbe elK ..... Md 

D • . Miaimiziac tbe likelihood o( i1nposioa a 
burdea - lhe people o( ....... with tbe 
eXpente ol clealwp .S abdeiMQC. where 
f'easiWc. 

Tbe Stale Md ~ Water Boards shall 
develop an expedited tedvUc:al conftiet raoludon 
process so when~ occur. a prompt 
appeal and resolution ofdM conftiet is 
accomplished. 

.... 

-"'.: ,• 

· J 
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J. -·· .·, 

6Dea41J fl Sedicpa PLB. 

Appliqtion for • Coptai.Dmept ZQpe Qssjpatioa 

The dischger it responsible for submitting an golication for clesimarion of a concainment zone, 
Supporting infonnation which is readily avajlable to the Recional Water Boa.rd aqd which would be 
cumbersome or costly ro reof9duce ean be included in tbe application bv mferense. In order to facilitate 

· the preparation of an acceptable application. the discharger m!V request that the Regional ~er Board 
prgvjde a preliminary rcyjcw of a partjal application. Jbe partial applic;aljon sbould ~ cletailed enough to 
allow the Regional Water ·Board to detennine if the site passes the thresbold gjteria for establishment of a 
Containment zone (e.g .. it is not reasonable to achjeve water qualitv cmjcctives &l that site. plum!( 
management measures are likely to be effective. etc:.). AS appropriate. the fPplication shall inclucle: 

., 

!} Background information (location. site history. regulalory history); 

1U Site characterization information. i!!£luding. a description of the narure and gtent of the discbarze. 
Hydrogeologie charaeteriutiog must be f4eouate for ma.kjng the determinations necessary for a 
containment zone designation; 

£} 

!U 
£} 

fi 

g) 

hl 
il 

j} 

~ 

An inventory of all wells (including abandoned wells and exploratory boreholes) that could affect 
or be affected by the containment zone; 

A demonstration that it is not reasonable to achieve water qualitv objectives; 

A discussion of completed source removal and identificarion of any additional sources that will be 
addressed during implementation of tbe management plan; 

A discussion of the extent to which pollutant mass has been reduced in the aquifer and 
identification of any additionaf masS removal that will be addressed during iinpJcmentation of W 
nianagemept plan; . 

If necssarv. infonnation related to the availability of funds to imtlement the provisions of the 
·management plan throughout the exoected duration of the containment zone designation;· 

The proposed boundaries for the pmoosed containment zone pursuant to Section ITI.H.J.a.; 

An evaluation of potential impacts to water quality, human health and the environment pursuant to 
Ssstions III.H.3.b. and c.; 

A statement that the discharger believes that the site is not located in a critical recharge area, as 
reauiml by Section HI.H.J.d.; · 

Copies of macs and cross sections that clearly sbow the b9undaries of the prooosecf containment 
zone and that show th!( locations where land use restrictions will apply. Maos must include at 
least four points of reference near the map comers. Reference pointS must be identified by 
latjtude and longitude (accurate to within SO feet). as morowiate for possible inclusion in a 

. geographic: infomalion mcem <GISl ,,..,se; 10c1 · 

!l A mao•ement plan for review and approval De managemem plan must cootlin proyjsiqos for; 

ll source remonl as appmmjate; 
~ pollutant mass removal fipm the aquifer a gropriire; 
1l land use or engineering con1r0ls ftec:essary Jo prcyent tbe miaatjon of oollution. including the 

proper abandonment of any wells within !he vicinity of the containment zone that wuld 
pmvide a conduit for pollution migation beYond lhc cqntajomeot Z!DD! boundary; · · 



~ land Use or encineerinl copgpJs ws;va tp prmnt water qualjty jmpa.ets tpd risks tp lugpg 
beaJlh. and the envirpoment · · 

~ mitigation measUBS. an imPlementation sehedule tbr mitiwion. IDcl rmoniu rsqvjremems fpr 
somplimce with mttjprign IQINUI!ili 

~ I detailed dcsgjpriQO of the Rf'9,pASgi monitoring program; 

1} I detailed description .of Jhc method to be used by the disctwgr to mlm!fr !Q09itoriO& -

J). I apeejfjc protocol for w:tions to be taJsen jf there is evidence that watq quality objectives 
. have been exceedecl oucside the containment zone as a resuh or the mimtion of ool!ugog 
-fipm wilhin the containment woe: 

.2l a detailed description of the fteouency and eontent of repo!1S to be submitted to the Regional 
Water Board;· ·. . · 

ill detailed proceclum and sksims for -Nen maintenang. rmlacement and clecommissminc: 

ill a protocol for submittal to and approval bx the ~ve Ojfieer of minor mo4ffiWions to 
the management pltn IS necessary to optimize monitorjg and sonllinment and 

lll a descriPtion of file and dari· base maintenance m::auitancal!; 

CEJmFICATION 

The undeniped. Adminisnrlve Assisunt to lhe Boud.. does heKby certifY that the forcaoinc is fUll. true. and 

• 

~t copy of a resolution duly and rqularly adopted at a mcctin& or the Stale Waler Resoun:es Control - - .} 
Board held on June II. 1992. and amended at meetinp of the Stale Water Resources Control Board be1cl on 
April 21. 1994. and <ktober 2. 1996. ·~ 

! 
~MQ~~ . Maurce Marc:W . 

Adniinistrative Assistant,IO the Board 

(Note~ The amendments adopted Oetober 2. t 996 (shown by strikeout and underlinin&) wiU IIOC be eft'ec:tiYe 
until approved by tbe Office of Administqsive Law) . .- .. 

ii 
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!!i;Lt,:C!eJ~•o;x:'~!nf:fn!!;tr;:!!':f!fi ::rt:~f6tt!£; t:ffS:::?!r !:loymsnt 

2. for tb. purpotef of this !!Ction. •enqineerlno COntrgJs• !SIDI mtlfUrtl to preve~ 
•isration of pollutants and to prevent. Pinimite or Pitigate environmental daaage 
which may otherwise resulk from t relette or threatened reletse. including. bu~ got 
limjted to. etps. covers. dikes. trenches. leachate collection syttems. trsttment 
systems. and sround water containment systems or procedures and decommissioning o( 
wells. 

3. for the purposes of this sec;ion. these tqreements coyld be formal. priyats 
agreements between oarties related to the property use, existing or potential water 
use . etc . 

ill 
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------------------------------------------------------------------------------------------

STATE WATER RESOURCES CONTROL BOARD 
RESOLUTION NO. 11-13 

ADOPTION OF POLICY ENTITLED "'SSURCES OF DRJHKJNG WATER" 

WHEREAS: 

1. CafifDmia Water Code Section 131•0 provides that the Stale Boerd ahab formulate end .-cfopt StJte Polley for Weier Quality Contro~ 
end, · 

2. Callfomia Water Code Section 13240 provides that Water Quarlty Control Plans -.hal conform• to .iny Slate Policy for Water Quality 
Contro~ and, 

3. The Regional Boards ean conform the Water Quality Control Plans to this policy by amending the plans 10 Incorporate the poiey; and, 

-4. The State Board must approve any conforming amendments pursuant to Waler Code Section 132-45; and, 

5. •Sources of drinking water" stlaQ be defined in Water Q~o~lflty Control Plans as thoM water bodies ~ beneficial uses designated as 
suable, or potential)'. suable, for muniCipal or domestic water auppty (MUN); and, 

6 . The Water Quality Control Plans do not provide autlicient deUiil in the des~tion of water bodies designated MUN to judge clearly 
what is, or Ia nol 1 source of drinkin; water for vario~o~s purpoRs. 

THEREFORE BE rr RESOLVED: 

Ul surface end gro~o~nd wale!$ of the state are considered .to be suable, or potential)' suitable, for municipal or domestic water supply and 
should be so designated by the Regional Boards ' with the exception of. 

1. Surface tnd ground wale!$ where: 

a. The toUII dissolved solids (Jt)S) exceed 3,000 mgA.. (5.000 uS/em, eleetlic.ll condudivity) and It is not rwuonably expeded by 
Regional Boards to supply 1 public w1ter s~em, or 

~- ·' There is contamination, e~r by natural proc::es.ses or by-human ec:tivity (unrelated toe specit'ic pollution incident). that cannot 
reasonably be trea1ed for domestic "'" using eiSner Best a.tan1gement Practicls or t>e"st economicllly ICtlieVIble trwatment 
practiCes. or · 

c. The wster source does not provide sufl'icient water to supply a single wen capsble of producing an average susUiined yield of 
200 ;allons per day. 

2. Surflce waters whm: 

e. 1be water is in systems designed or modified 10 colecl or treat municipal or lndustNI waltewatera, process waters, mining 
wastewaters, or storm waler runoff, provided that the discharge from such syatams ia monito~Wd to assure compf11nce with an 
,.levant water quallly objectives •• re~uired by lie Regional Boards: or. 

b. The water is in systems designed or modillecf for the ptimlry purpose of conveying or ·hokfing agriculural drainage waters. 
provided that the dischlrge from .uch systems il monllored to assure compliance with 11 relevant wster quality ob;edives u 
reqund by the Regional Boards. 

3. Ground water where: 

The 1qulfer il regulated as a geotl'lermal ener;y producing source or has been exempted ldrninistrllively pursuant to .co Code or 
Federal Rtgulllions, SediOn 1C6.4 for lhe purpose of uncfer;rouncf injection of fluids associlted with the production of hydrocarton 
or geolhenntl energy; provided thet these fluicla do not C:Oftltlute 1 haurdous waste under 40 CFR. Section 261.3. --



4 . ·Regional Soard Authorty to Amend Use Desis!r~ations: 

Ally body of _..ter which has a curr.nt specific designation previoU$1y assigned to il by a Region&~ Board In Water Quality Control 
Pl8ns mty retain l'lat CleSignation et the Regional Board's discretion. Where 1 body of watar is not currently designated as MUN but, 
In the opinion of a Regional Board, il pretentl)' or potential)' .ubble for MUN, the Regional Boani lhal hclude MUN in 1111 . 
beMficial use designltion. 

The Regional Boards shall also assure that 1t1e beneficial uses of municipal and domestic supply are designated for protection 
wherever those uses are presently being altlined. end assure thet eny changes In beneficial use Cfesignations for watetS of ltle State 
are c:onsistent with al eppic;able r.gulations edopted by the EnvlronmentJI Protection Agency. 

The Regional Boards Shal review and reviH tile Water Qvalll)' ~ntrof Plans to ln~rporate this policy. 

CERllFICAT10N . 

The undersigned, Administrative Assistanl to the Soard, dOes hereby celti(y that the foregoing is a full, true, and correct r:opy of a 
policy duly and regularty adopted at a meeting of the State Water Resources Control Board held on May 19, 1988. · 

Original signed by 
Maureen Marcile 

Admlhistrative Assistant to the Board 

• This policy does not affect any delermin~tion of what is a potential source of drinkir~g water for the limited purposes of main~ining a 
surface impoundment after June 30. 1988. puriuant to Section 25208.4 of the Healh and Stfety Cocle. 

·' . 
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STATE WATER RESOURCES CONTROL BOARD 

RESOLUT10N NO. 11-11 

STATEMENT Of POUCY WI1H RESPECT TO 
11.\INTAINING HIGH QUAUTY OF WATERS IN CALIFORNIA 

WHEREAS 1M CalifDmil Legillnne has decll~d ltlat Ill lht poliCy of lht State ltlat 1M granting of ptlmb and iclnMI for 
unappropriated water anc:IIM disposal of wastes Into the watt,. of lht Stale lhaD be ao regulllted a1 to achieve hlgh"t watar quality 
consistent with maximum be nell to the people of lht State and 1!\allbe controDtd ao u to promote 1M peace, Milt\, ufllty and wera,. 
ofb~~of~~~~ . 

WHEREAS water qutlly control policies have been and ,,. being adopted for wateri of the ~te; ancf 

WHEREAS the quality of some waters of lfle State II higher ltlan thai ntab&shad by the adoplid polic.ies and I illhe Intent and purpoH 
of Chis Board ltlat audl higher qll&llly sbal be maintained to the maximum tiiCitl\l possible consistent wlfl 1M dedaration of 1M 
&.egislaiU,.; 

NON, TliEREFORE, BE rr RESOLVED: 

1. Whenever the existing qua lily of water II better than the quality estabfrshed in policies 11 of the dall on whldlsuch policies become 
e"-c:live. such existing high quality wil be maintained until I has been demonstrated to the State ltlat any Change will 1>1 consistent 
With maximum benefit to the people of the State, war not unreuonably affect present end anliQpatad beneficial uSI of auc:h water and 
will not rasult in water quality less than 1hat pres~d i'l the polieiel. 

'Y actMti which produces or may produce a waste or inc:rused volume or concentration of waste and whidl dilchtrgu or 
.)poses to dilctlarge to exiSting lligl'l quality waters wiD be requirecl to mut waste discharge requirements which will resull In the 

best prac.~icable treatment or ~ntror of the discharge necessary to assure that (a} • polll.ltion or nuisance will not occur and (b) ll'le 
highest water quality ~nsistent nn maximum benel'llto the people of the St.ata will be maintlintd. 

3. In Implementing this policy, the Secretary of Ule Interior wil be kept tdviucl end win be provided with such information as he will 
need to clisd'large his responsibilties under the Federal Water Ponution Control l-4 

BE~ FURlliER RESOLVED that a copy of this resolution be ~rwarded to the Secretary of 1M InteriOr as pan of Calitomil's water 
Quality control porcy aubmiuion. 

CERT1FICAT10N 

The undersigned, Executive Officer of the Stale Water Reso11rce1 Control Board, does hereby oartlfy lhal ttlt ~regoing II 1 ~1, rue. ancl 
Clntc:t copy of • ,.sokltion duly and regularly adopted at 1 meeting of the State Water Resources Control Board held on October 24, 
1H~ . 

Catad: October 28, 1 Ha 
Ori;lnal eigned by 

Kerry W. Mulr.gen, Executivt Offtcer 
State Water Resovrcn Control Board 




