
C, Exposure Pathways. The contaminants addressed in this Covenant are present in soil and 
groundwater on the Burdened Property. Without the mitigation measures which have been 
performed on the Burdened Property, exposure to these contaminants could take place via dermal 
contact, inhalation and ingestion. The risk of public exposure to the contaminants has been 
substantially lessened by the remediation and controls described herein. 

D. Adjacent Land Uses and Population Potentially Affected. The Burdened Property is used 
for Residential Housing and community parks and is adjacent to Commercial land uses. 

E, Full and voluntary disclosure to the Board of the presence of hazardous materials on the 

Burdened Property has been made and extensive sampling of the Burdened Property has been 
conducted. 

F. Covenantor desires and intends that in order to benefit the Board, and to protect the 

present and future public health and safety, the Burdened Property shall be used in such a manner 
as to avoid potential harp to persons or property that may result from hazardous materials that 
may have been deposited on portions of the Burdened Property. 

G. Environmental Fact Sheet. An Environmental Fact Sheet has been prepared for the 

Burdened Property and is attached hereto and incorporated herein by this reference as Exhibit B. 
Prospective purchasers of the Burdened Property mast be made aware of the existence of the 
Environmental Fact Sheet and a copy provided to them prior to entering into any sales 
agreement, The seller is responsible for providing a copy of the Fact Sheet to prospective 
purchasers in a timely mariner and prior to accepting any purchase offer. 

ARTICLE I 

GENERAL PROVISIONS 

1.1 Provisions to Run with the Land. This Covenant sets forth protective provisions, 
covenants, conditions and restrictions (collectively referred to as "Restrictions ") upon and subject 
to which the Burdened Property and every portion thereof shall be improved, held, used, 
occupied, leased, sold, hypothecated, encumbered, and/or conveyed. The restrictions set forth in 

Article III are reasonably necessary to protect present and future human health and safety or the 
environnent as a result of the presence on the land of hazardous materials. Each and all of the 
Restrictions shall run with the laud, and pass with each and every portion of the Burdened 
Property, and shall apply to, inure to the benefit of and bind the respective successors in interest 
thereof, for the benefit of the Board and all Owners and Occupants. Each and all of the 
Restrictions are imposed upon the entire Burdened Property unless expressly stated as applicable 
to a specific portion of the Burdened Property. Each and all of the Restrictions run with the land 
pursuant to section 1471 of the Civil Code. Each and all of the Restrictions are enforceable by 

the Board. 

C, Exposure Pathways. The contaminants addressed in this Covenant are present in soil and 

groundwater on the Burdened Property. Without the mitigation measures which have been 
performed on the Burdened Property, exposure to these contaminants could take place via dermal 
contact, inhalation and ingestion. The risk of public exposure to the contaminants has been 

substantially lessened by the remediation and controls described herein, 

D. Adjacent Land Uses and Population Potentially Affected. The Burdened Property is used 

for Residential Housing and community parks and is adjacent to. Commercial land uses. 

E. Full and voluntary disclosure to the Board of the presence of hazardous materials on the 

Burdened Property has been made and extensive sampling of the Burdened Property has been 

conducted. 

F, Covenantor desires and intends that in order to benefit the Board, and to protect the 

present and future public health and safety, the Burdened Property shall be used in such a manner 
as to avoid potential harp to persons or property that may result from hazardous materials that 
may have been deposited on portions of the Burdened Property. 

(3. Environmental Fact Sheet. An Environmental Fact Sheet has been prepared for the 

Burdened Property and is attached hereto and incorporated herein by this reference as Exhibit B. 
Prospective purchasers of the Burdened Property mnst be made aware of the existence of the 
Environmental Fact Sheet and a copy provided to them prior to entering into any sales 
agreement. The seller is responsible for providing a copy of the Fact Sheet to prospective 
purchasers in a timely manner and prior to accepting any purchase offer. 

ARTICLE l 
GENERAL PROVISIONS 

1.1 Provisions to Run with the Land. This Covenant sets forth protective provisions, 
covenants, conditions and restrictions (collectively referred to as "Restrictions ") upon and subject 
to which the Burdened Property and every portion thereof shall be improved, held, used, 

occupied, leased, sold, hypothecated, encumbered, and/or conveyed. The restrictions set forth in 

Article III are reasonably necessary to protect present and future human health and safety or the 
environment as a result of the presence on the land ofhawardous materials. Each and all of the 
Restrictions shall run with the land, and pass with each and every portion of the Burdened 
Property, and shall apply to, inure to the benefit of and bind the respective successors in interest 
thereof, for the benefit of the Board and all Owners and Occupants. Each and all of the 
Restrictions are imposed upon the entire Burdened Property unless expressly stated as applicable 
to a specific portion of the Burdened Property. Each and all of the Restrictions run with the land 
pursuant to section 1471 of the Civil Code. Each and all of the Restrictions are enforceable by 
the Board. 



1.2 Concurrence of Owners and Lessees Presumed. All purchasers, lessees, or possessors of 
any portion of the Burdened Property shall be deemed by their purchase, leasing, or possession of 
such Burdened Property, to be in accord with the foregoing and to agree for and among 
themselves, their heirs, successors, and assignees, and the agents, employees, and lessees of such 
owners, heirs, successors, and assignees, that the Restrictions as herein established must be 
adhered to for the benefit of the Board and the Owners and Occupants of the Burdened Property 
and that the interest of the Owners and Occupants of the Burdened Property shall be subject to 
the Restrictions contained herein. 

1.3 Incorporation into Deeds and Leases. Covenantor desires and covenants that the 
Restrictions set out herein shall be incorporated in and attached to each and all deeds and leases 
of any portion of the Burdened Property. Recordation of this Covenant shall be deemed binding 
on all successors, assigns, and lessees, regardless of whether a copy of this Covenant and 
Agreement has been attached to or incorporated into any given deed or lease. 

1.4 Purpose. It is the purpose of this instrument to convey to the Board real properly rights, 
which will run with the land,. to facilitate the remediation of past environmental contamination 
and to protect human health and the environment by reducing the risk of exposure to residual 
hazardous materials. 

ARTICLE II 
DEFINITIONS 

2.1 Board. "Board" shall mean the California Regional Water Quality Control Board for the 
San Francisco Bay Region and shall include its successor agencies, if any. 

2.2 Improvements. "Improvements" shaII mean all buildings, roads, driveways, regradings, 
and paved parking areas, constructed or placed upon any portion of the Burdened Property. 

2.3 Occupants. "Occupants" shall mean Owners and those persons entitled by ownership, 
leasehold, or other legal relationship to the exclusive right to use and/or occupy all or any portion 
of the Burdened Property. 

2.4 Owner or Owners_ "Owner" or "Owners" shall mean the Covenantor and /or its 
successors in interest, who hold title to all or any portion of the Burdened Property. 

ARTICLE III 
DEVELOPMENT, USE AND CONVEYANCE OF TI-TE BURDENED PROPERTY 

3.I Restrictions on Development and Use. Covenantor promises to restrict the use of the 
Burdened Property as follows: 

a. No Owners or Occupants of the Property or any portion thereof shall dig deeper than 2 

feet from the existing grade for any purpose, drill, bore, otherwise construct, or use a well for the 
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leasehold, or other legal relationship to the exclusive right to use and/or occupy all or any portion 
of the Burdened Property. 

2.4 Owner or Owners. "Owner" or "Owners" shall mean the Covenantor and /or its 
successors in interest, who hold title to all or any portion of the Burdened Properly. 

ARTICLE III 
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3.1 Restrictions on Development and Use. Covenantor promises to restrict the use of the 
Burdened Properly as follows: 

a. No Owners or Occupants of the Property or any portion thereof shall dig deeper than 2 
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purpose of extracting water for any use, including but not limited to, domestic, potable, or 
industrial uses, unless expressly permitted in writing by the Board. 

b. The Covenantor agrees that the Board, and/or any persons acting pursuant to Board 
orders, shall have reasonable access to the Burdened Property for the purposes of inspection, 
surveillance, maintenance, or monitoring, as provided for in Division 7 of the Water Code. 

t. No Owner or Occupant of the Burdened Property shall act in ally manner that will 
aggravate or contribute to the existing environmental conditions of the Burdened Property. All 
use and development of the Burdened Property shall preserve the integrity of any capped areas. 

d. The Owner shall notify the Board of each of the following: (1) The type, cause, location 
and date of any disturbance to any cap, any remedial measures taken or remedial equipment 
installed, and Of the groundwater monitoring system installed on the Burdened Property pursuant 
to the requirements of the Board, which could affect the ability of such cap or remedial measures, 
remedial equipment, or monitoring system to perform their respective functions and (2) the ,type 

and date of repair of such disturbance. Notification to the Board shall be made by registered mail 
within ten (1 0) working days of both the discovery of such disturbance and the completion of 
repairs. 

3.2 Enforcement. Failure of an Owner or Occupant to comply with any of the restrictions, as 

set forth in paragraph 3.1, shall be grounds for the Board, by reason of this Covenant, to have the 

authority to require that the Owner modify or remove any Improvements constructed in violation 
of that paragraph. Violation of the Covenant shall be grounds for the Board to file civil actions 
against the Owner as provided by law. 

3.3 Notice in Agreements. After the date of recordation hereof, all Owners and Occupants 
shall execute a written instrument which shall accompany all purchase agreements or leases 
relating to the property. Any such instrument shall contain the following statement: 

The land described herein contains hazardous materials (arsenic, lead and 
petroleum,hydrocarbons) in soil and/or ground water under the property, and 

is subject to an environmental deed restriction dated as of (fill ink, 2010, and 
recorded on (fill ir,, 2010, in the Official Records of Alameda County, 
California, as Document No. (fill in), which Covenant and Restriction 
imposes certain covenants, conditions, and restrictions on usage of the 
property described herein. This statement is not a declaration that a hazard 
exists. 

In conjunction with and incorporated into the Environmental Deed 
Restriction as Exhibit B is an Environmental Fact Sheet, which has been 
prepared in order to provide an understanding of the residual environmental 
conditions in beneath the property. Any owner selling any portion of their 
property within this development must provide a copy of this Environmental 
Fact Sheet to all prospective purchasers. In addition, the property owner 
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must allow all prospective purchasers adequate time to review the 
Environmental Fact Sheet, prior to accepting a purchase offer. Should any 
prospective purchaser request a copy of the Environmental Deed Restriction, 
the seller must provide a copy in a timely manner. 

ARTICLE IV 
VARIANCE AND TERMINATION 

4..1 Variance. Any Owner or, with the Owner's consent, any Occupant of the Burdened 
Property or any portion thereof may apply to the Board for a written variance from the provisions 
of this Covenant. 

4.2 Termination. Any Owner or, with the Owner's consent, any Occupant of the Burdened 
Property or a portion thereof may apply to the Board for a termination of the Restrictions as they 
apply to all or any portion of the Burdened Property. 

4.3 Term. Unless terminated in accordance with paragraph 4..2 above, by law or otherwise, 
this Covenant shall continue in effect in perpetuity. 

ARTICLE V 

MISCELLANEOUS 

5.1 No Dedication Intended. Nothing set forth herein shall be construed to be a gift or 
dedication, or offer of a gifft or dedication, of the Burdened Property or any portion thereof to the 
general public. 

5.2 Notices. Whenever any person gives or serves any notice, demand, or other 
conununication with respect to this Covenant, each such notice, demand, or other communication 
shall be in writing and shall be deemed effective (I) when delivered, if personally delivered to 

the person being served or official of a government agency being served, or (2) three (3) business 
days after deposit in the mail if mailed by United States mail, postage paid certified, return 
receipt requested: 

IfTo: "Covenantor" 
Warmington Grand Marina Associates, LP 

3090 Pullman Street 
Costa Mesa, CA 92626 

If To: "Board" 
Regional Water Quality Control Board 
San Francisco Bay Region 
Attention: Executive Officer 
1515 Clay Street, Suite 1400 
Oakland, California 94612 
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5..3 Partial Invalidity. If any portion of the Restrictions or terms set forth herein is determined 

to be invalid for any reason, the remaining portion shall remain in full force and effect as if such 

portion had not been included herein. 

5.4 Article Headings. Headings at the beginning of each numbered article of this Covenant 

are solely for the convenience of the pasties and are not a part of the Covenant. 

5.5 Recordation. This instrument shall be executed by the Covenantor and by the Executive 

Officer of the Board. This instrument shall be recorded by the Covenantor in the County of 

Alameda within ten (10) days of the date of execution. 

5.6 References. All references to Code sections include successor provisions. 

5.7 Construction. Any general rule of construction to the contrary notwithstanding, this 

instrument shall be liberally construed in favor of the Covenant to effect the purpose of this 

instrument and the policy and purpose of the Water Code. If any provision of this instrument is 

found to be ambiguous, an interpretation consistent with the purpose of this instrument that 

would render the provision valid shall be favored over any interpretation that would render it 

invalid. 

IN WITNESS WHEREOF, the parties execute this Covenant as of the date set forth above. 

Covenantor: 
Warmington Grand Marina Associates, LP, 

a California limited partnership, 
By: Warmington Residential California, 

a California corporation, its general partner 

Bye: 

Title: 
Date: 

Agency: 
State of California 
Regional Water Quality Board, 
San Francisco Bay Region 

By: -Thomas 
Mumie 

Title: Acting Executive Officer 
Date: /,-. / ( ,-v r 
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CALIFORNIA ALL-PURPOSE 
CIERTIt]FICA`II'IE, OF ACKNOWLEDGMENT 

State of California 

County of Alameda 

On A17-1 L- !' 2ó1 before me, 

personally appeared 

Howard Leong, Notary Ptnlbllóc 

(Here insert name and tille of the officer) 

NA-S 1--tv tC- 

who proved lo me on the basis of satisfactory evidence to be the person(s) whose name(s) is /are subscribed to 

the within instrument and acknowledged to me that he /she /they executed the same in his/her /their authorized 
capacity(ies), and that by his /her /their signature(s) on the instrument the person(s), or the entity upon behalf of 
which the person(s) acted, executed the instrument. 

I certify under PENALTY OF PERJURY under the laws of the State of California that the foregoing paragraph 
is true and correct. 

WITNESS my hand and official seal. 

l 

Signature of Notary Public 

a HOWARD t SONG 
- _ r COMM. ¿11671793 

ta NOTARY PUBLIC CALIFORNIA Ñ 
ALAMEDA CDUIIlY 

(Notary Seal) 
=< "" My Comm. Expires June 28, 2010 

ADDITIONAL OPTIONAL INFORMATION 

DESCRIPTION OF THE ATTACHED DOCUMENT 

1.(-'V7 UAAJ 
I 

(Title or description of attached document) 

(Tille or description of attached document continued) 

Number of Pages Document Date 

(Additional information) 

CAPACITY CLAIMED BY THE SIGNER 
Individual (s) 
Corporate Officer 

(Title) 

Partner(s) 
Attorney-in-Fact 
Trustee(s) 
Other 

INSTRUCTIONS FOR COMPLETING THIS FORM 
Any adcnomledgment completed in Callfonrio Hurst contain verbiage cxactly os 
appears above In the notary section or a separate acknowledgment fonn mutt be 

properly completed and attached to that docmnent The only exception is J a 

document is to be recorded outside of California in such instances. any alternative 
acknowledgment verbiage os may be printed on such o document an long as the 

verbiage does not require she notary ro do something that Is Illegal /or o notary in 
California (i e certifying the autiwrieed capacity of the signer) Pleose check rite 

document corefrdlyfor proper notarial wording and attach this form if required 

State and County information must be the Suite and County where the document 
signer(s) personally appeared before the notary public for acknowledgment 
Dote of notarization must be the dote that the signer(s) personally appeared which 
must also be the same date the acknowledgment h completed 
The notary public must print his or her name as it appears within his or her 
commission followed by a comma and then your title (notary public) 
Print the nume(s) of document signer(s) who personally appear at dtc time of 
notarization 

Indicate the correct singular at plural fonos by crossing off incorrect Calms (i c 

halsheldrey;- is lore ) or circling the correct forms Failure to correctly indicate this 
information may lead to rejection of document recording 
The notary seal impression must be clear and photographically reproducible 
Impression must not cover text or lines If sea) impression smudges, re -seni if o 

sufficient area permits, otherwise complete a different acknowledgment form 
Signature of the notary public must match the signature on file with the office of 
the county clerk 

Additional information is not required but could help to ensure this 
acknowledgment is not misused or attached to a different document 
Indicate title os typo of attached document, number of pages and dote 
indicate the capacity claimed by the signer if the claimed capacity is a 

corporate officer, indicnio the tide (i e CEO, CFO, Secretory) 
Securely attach Iltis document to the signed document 
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which the person(s) acted, executed the instrument. 
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of the Stale of California that the foregoing paragraph is 

true and correct. 
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EXHIBIT A 

LEGAL DESCRIPTION OF PROPERTY 

Real property in the City of Alameda, County of Alameda, State of California, described as 

follows: 

LOTS 1 THROUGH 40 AND PARCELS A, B, D AND E, AS SHOWN ON THE MAP 

ENTITLED "TRACT 7723, GRAND MARINA VILLAGE", FILED SEPTEMBER 8, 2009 IN 

BOOK 305 OF MAPS, PAGES 6 THROUGH 14, ALAMEDA COUNTY RECORDS. 

APN: 072-0381-005 (portion), 072-038I-008 (portion) and 072-0381-011 (portion) 

EXHIBIT A 

LEGAL DESCRIPTION OE PROPERTY 

Real property in the City of Alameda, County of Alameda, State of California, described as 

follows: 

LOTS 1 THROUGH 40 AND PARCELS A, B, D AND E, AS SHOWN ON THE MAP 

ENTITLED "TRACT 7723, GRAND MARINA VILLAGE ", PILED SEPTEMBER 8, 2009 IN 

BOOK 305 OF MAPS, PAGES 6 THROUGH 14, ALAMEDA COUNTY RECORDS. 

APN: 072 -038I -005 (portion), 072- 0381 -008 (portion) and 072 -0381 -011 (portion) 
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Environmental Fact Sheet 

FORMER USES OF THE GRAND 
MARINA VILLAGE COMMUNITY 
AND SITE 

The Grand Marina Village community and 

adjacent property ( "Site ") have had a long 
history of uses including: a fishing vessel 

fleet harbor for the Alaska Packer 
Association, a lumber yard, a ship repair 
yard, auto repair, carpentry, blacksmith and 

animal shelter facilities. The uses included 

above -ground storage tank farm, under- 

ground storage tanks, and related facilities 

for the storage of gasoline, diesel, fuel, fuel 

oil, kerosene, aviation fuel, and other 
petroleum compounds_ The uses also 

included the storage of marine construction 
equipment. The Site was purchased in 1986 

by Encinal Partners. Since that time, 
portions of the properly were used as 

parking areas associated with the Grand 

Marina, dry storage of outriggers and boats, 

office areas, boat building and repair, car 

restoration, production of marine canvas 

products, and locksmith activities. 

The conversion of the Site from these 
previous industrial uses to the current Grand 

Marina Village development included a 

series of environmental investigations and 

cleanup activities. These activities were 
overseen by the Regional Water Quality 

Control Board, San Francisco Bay Region 
(Water Board), which is one of the agencies 
under the larger California Environmental 
Protection Agency. 

The initial cleanup activities that occurred 
inclnded the removal of above -ground 
petroleum storage tanks, underground 
storage tanks and over -excavation of 

contaminated soil in the area of a former 

March 2010 

above -ground storage tank farm. For 
additional information, please refer to the 

"Third Draft Remedial Action Work Plan, 
Grand Marina Village, Alameda, California, 
SES No. 074 -01, Prepared for Warmington 
Homes, San Ramon, California, January 21, 

2010 ", This report is available in the 
Warmington sales office during the 
construction of the community, at the City 

of Alameda, the Grand Marina Village 

Owners' Association management company 
and at the Water Board's offices (note: 
Water Board file number 0150668) for your 

review. The Water Board also maintains the 

complete case file for the Site electronically 
on its Geotracker website at: 
htt ps:/ /eeotracker,waterboards,ca.aov/ . 

Please use the case file to find the case on 

the website, 

CONTAMINANTS OF CONCERN AND 

CLEANUP PLAN 
The primary contaminants of concern 
(COC) at the Site after completion of the 

initial clean up activities previously 
described were arsenic, lead, and petroleum 

hydrocarbons. The source of the arsenic and 

lead appears to be generally associated with 
dredged fill material that was placed on the 
property. Some of the arsenic may also be 

associated with surface application of 
herbicides for weed control. 

The cleanup plan as described in Section 4.0 
of the "Third Draft Remedial Action Work 

Plan" addresses the arsenic, lead and 
petroleum hydrocarbons. With respect to 

the petroleum hydrocarbon impacted soil the 

plan called for excavation and offsite 
disposal of all soil above the approved 
cleanup goals. There is also some residual 
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CONTAMINANTS OF CONCERN AND 
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petroleum in the groundwater. The 
petroleum in groundwater is not migrating 
and no active cleanup is necessary. 
Additionally, the underlying groundwater is 

brackish and is not being used. 

To address the arsenic and lead impacted 
soil, the cleanup plan called for placing a 

minimum of two feet of clean imported fill 

soil across the entire Site as a cap. In 

addition to the clean cap, an environmental 
deed restriction has been recorded on the 

deeds of all properties within the Site, This 
document prohibits digging or other 
intrusive activities below a depth of two feet 

across the entire Site, in order to prevent 

exposure to the underlying soil.. By 

preventing exposure to the underlying soil, 

health risks associated with the pollutants 

are effectively mitigated. 

HOMEOWNER RESPONSIBILITIES 

The homeowners in this Community will 

have no maintenance responsibility specific 
to the cleanup described above; however', 

limitations through the Environmental Deed 

Restriction attached hereto and described in 

the rules and regulations set forth by the 

Grand Marina Village Owners' Association 

limit the homeowners use on the property. 

ENVIRONIVIENTAL DEED 
RESTRICTION AND USE 
RESTRICTIONS 

Once the clean up was completed, the Water 

Board further requires all Owners be 

permanently restricted from digging deeper 

than 2 feet from the existing grade for any 

purpose, drill, bore, otherwise construct, or 

use a well for the purpose of extracting 
water for any use, including but not limited 

to, domestic, potable, or industrial uses. The 

Covenant and Environmental Deed 

Restriction on Property ( "Deed Restriction ") 

which this document is attached to is 

provided to you and recorded with the 

County of Alameda Recorder's Office, 

The Rules adopted by the Orand Marina 
Village Owners' Association 
( "Association ") further restrict owners from 
planting trees in the enclosed portions of the 
yards. The unenclosed portions of the yard 
are maintained by the Association and 

whose responsibility it is to adhere to the 

restrictions as set forth in the Deed 
Restriction. 

Pursuant to Article III, Section 3.3 (Notice 
in Agreements) of the Environmental Deed 

Restriction recorded for the Site properties, 

all prospective purchasers of any portion 
of the property must be given a copy of 
this Fact Sheet to review and consider, 
prior to committing to purchase any 
properties within the community. It is the 
responsibility of the property owner to 

provide prospective purchasers a copy of 
this Fact Sheet and allow adequate time 
to review it prior to accepting any 
commitment to purchase. Additionally, 
should a prospective purchaser request a 

copy of the Environmental Deed 
Restriction, the seller must provide a copy 
in a timely manner. 

ARSENIC AND LEAD INFORMATION 

Attached as Exhibits B -1 and B -2 is 

information regarding arsenic and lead 

which is available on the U.S. Department 
of Health and Duman Services, Public 
Health Service Agency for Toxic Substances 

and Disease Registry at: 

http:/ /www,atsdr.cdc.eov /tfacts2.html and 

1-tp://www.atsdr,cdc.aovitfacts13.litinl. It is 

important to review the information and 
follow up on the information as it may be 

updated from time to time through the 
Public Health Service Agency. 
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AGENCY FOR TOXIC SUDSTANCES 
AND DISEASE REGISTRY 

Exhibit R-]L ARS1Gl V 4IC 

CAS # 7440-38-2 
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Trais fact street answers the most frequently asked health questions (FAQs) about arsenic. For more 

information, call the ATSDR Information Centel' at 1- 800 -232- 46.36. This fact sheet is one in a series 

of summaries about hazardous substances and their health effects. It is important you understand titis 

information because this substance may harm you. The effects of exposure to any hazardous substance 

depend on the dose, the duration, how you are exposed, personal traits and habits, and whether other 

chemicals are present. 

HIGHLIGHTS; Exposure to higher than average levels of arsenic occur mostly in 

the workplace, near hazardous waste sites, or in areas with high natural levels. At 

high levels, inorganic arsenic can cause death. Exposure to lower levels for a long 

time can cause a discoloration of the skin and the appearance of small corns or 
warts. Arsenic has been found in at least 1,149 of the 1,684 National Priority List 

sites identified by the Environmental Protection Agency (EPA). 

What is arsenic? 
Arsenic is a naturally occurring element widely distributed in 

the earth's crust. In the environment, arsenic Is combined 

with oxygen, chlorine, and sulfur to form inorganic nrsenic 

compounds. Arsenic in animals and plants combines with 

carbon and hydrogen to form organic arsenic compounds. 

Inorganic arsenic compounds are mainly used to preserve 

wood- Copper chromated arsenate (CCA) is used to make 

"pressure- treated" lumber. CCA is no longer used in the 

U.S . for residential uses; it Is still used in industrial 

applications. Organic arsenic compounds are used as 

pesticides, primarily on cotton fields and orchards 

What happens to arsenic when it enters the 
environment? 
Q Arsenic occurs naturally in soil and minerals and may 

enter the nir, water, and land from wind -blown dust and may 

get into water from runoff and leaching. 

D Arsenic cannot be destroyed in the environment. It can 

only change its form. 
D Rain and snow remove arsenic dust particles from the air 

O Many common arsenic compounds can dissolve in water. 

Most of the arsenic in water will ultimately end up in soil or 

sediment. 
Q Fish and shellfish can accumulate arsenic; most of this 

arsenic is in an organic form called arscnobetalnc that is 

much less harmful. 

How might I be exposed to arsenic? 
Q ingesting small amounts present in your food and water 

or breathing air containing arsenic_ 

O Breathing sawdust or burning smoke Frorn wood treated 

with arsenic. 
D riving in areas with unusually high natural levels of 
arsenic in rock. 
Q Working in job that involves arsenic production or use, 

such as copper or lead smelting, wood treating, or pesticide 

application. 

How can arsenic affect my health? 
Breathing high levels of Inorganic arsenic can give you a 

sore throat or irritated lungs. 

Ingesting very high levels of arsenic can result in death. 

Exposure to lower levels can cause nausea and vomiting, 
decreased production of red and white blood cells, abnormal 

heart rhythm, damage to blood vessels, and a sensation of 
"pins and needles" in hands and feet. 

Ingesting or breathing low levels of inorganic arsenic for a 

long time can cause a darkening of' the skin and the 

appearance of small "corns" or "warts" on the palms, soles, 

and torso. 

Skin contact with inorganic arsenic may cause redness and 

swelling 
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AGENCY FOR TOXIC SUBSTANCES 
AND DISEASE REGISTRY 
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This fact sheet answers the most frequently asked health questions (FAQs) about arsenic. For more 

information, call the ATSDR Information Center nt 1- 800 -232-4636. This fact sheet is one in a series 

of summaries about hazardous substances and their health effects. It is important you understand this 

information because this substance may harm you. The effects of exposure to any iraznrdous substance 

depend on the dose, the duration, how you are exposed, personal traits and habits, and whether other 

chemicals are present. 

HIGHLIGHTS; Exposure to higher than average levels of arsenic occur mostly in 

the workplace, near hazardous waste sites, or in areas with high natural levels. At 

high levels, inorganic arsenic can cause death. Exposure to lower levels for a long 

time can cause a discoloration of the skin and the appearance of small corns or 
warts. Arsenic has been found in at least 1,149 of the 1,684 National Priority List 

sites identified by the Environmental Protection Agency (EPA). 

What is. arsenic? 
Arsenic is a naturally occurring element widely distributed in 

the earth's crust. In the environment, arsenic is combined 

with oxygen, chlorine, and sulfur to form inorganic arsenic 
compounds. Arsenic in animals and plants combines with 

carbon and hydrogen to form organic arsenic compounds. 

Inorganic arsenic compounds are mainly used to preserve 

wood. Copper chromated arsenate (CCA) is used to make 

"pressure- treated" lumber. CCA is no longer used in the 

U.S. for residential uses; it is still used in industrial 

applications. Organic arsenic compounds are used as 

pesticides, primarily on cotton fields and orchards 

What happens to arsenic when it enters the 
environment? 
O Arsenic occurs naturally in soil and minerals and may 

enter the air, water, and land from wind -blown dust and may 

get into water from runoff'and leaching. 

Arsenic cannot be destroyed in the environment. It can 

only change its form. 
Rain and snow remove arsenic dust particles from the air. 

Many common arsenic compounds can dissolve in water. 

Most of the arsenic in water will ultimately end up in soil or 

sediment. 
CI Fish and shellfish can accumulato arsenic; most of this 
arsenic Is in an organic form called arscnobetaine that is 

much less harmful. 

How might I be exposed to arsenic? 
u Ingesting small amounts present in your food and water 
or breathing alr containing arsenic. 

Breathing sawdust or burning smoke from wood treated 

with arsenic. 
R Living in areas with unusually high natural levels of 
arsenic in rock. 
D Working In a Job that involves arsenic production or use, 

such as copper or lead smelting, wood treating, or pesticide 
application. 

How can arsenic affect my health? 
Breathing high levels of Inorganic arsenic can give you a 

sore throat or irritated lungs. 

Ingesting very high levels of arsenic can result in death. 

Exposure to lower levels can cause nausea and vomiting, 
decreased production of red and white blood cells, abnormal 
heart rhythm, damage to blood vessels, and a sensation of 

"pins and needles" in hands and feet. 

Ingesting or breathing low levels of inorganic arsenic for a 

long time can cause a darlccning of the skin and the 

appearance of small "corns" or "warts" on the palms, soles, 
and torso. 

Skirt contact with inorganic arsenic may cause redness and 

swelling. 
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Almost nothing is known regarding health effects of organic 

arsenic compounds in humans. Studies in animals show that 

some simple organic arsenic compounds are less toxic than 

Inorganic forms. Ingestion of methyl and dimethyl 
compounds can cause diarrhea and damage to the kidneys 

How likely is arsenic to cause cancer? 
Several studies have shown that ingestion of inorganic 

arsenic can increase the risk of skin cancer and cancer in the 

liver, bladder, and lungs. Inhalation of inorganic arsenic can 

cause increased risk of lung cancer. The Department of 
Health and Human Services(DHHS) and the EPA have 

determined that inorganic arsenic is a known human 

carcinogen The international Agency for Research on 

Cancer (1ARC) has determined that inorganic arsenic is 

carcinogenic to humans. 

How can arsenic affect children? 
There is some evidence that long -term exposure to arsenic in 

children may result in lower 1Q scores. There is also some 

evidence that exposure to arsenic in the womb and early 

childhood may Increase mortality in young adults. 

There is some evidence that inhaled or ingested arsenic can 

injure pregnant women or their unborn babies, although the 

studies are not definitive. Studies in animals show that large 

doses of arsenic that cause Illness in pregnant females, can 

also cause low birth weight, fetal malformations, and even 

fetal death. Arsenic can cross the placenta and has been 

found In fetal tissues. Arsenic is found at low levels in 

breast milk. 

How can families reduce the risics of exposure to 

arsenic? 
Q If you use arsenic- treated wood in home projects, you 

should wear dust masks, gloves, and protective clothing to 

decrease exposure to sawdust. 

If you live in an area with high levels of arsenic in water 
or soil, ypu should use cleaner sources of water and limit 
contact with soil_ 

If you work in a job that may expose you to arsenic, be aware 

that you may carry arsenic home on your clothing, skin, hair, or 

tools. Be sure to shower and change clothes before going home_ 

Is there a medical test to determine whether I've 
been exposed to arsenic? 
There are tests available to measure arsenic in your blood, urine, 
hair, and fingernails. The urine lest is the most reliable lest for 

arsenic exposure within the last few days. Tests on hair and 

fingernails can measure exposure to high levels of arsenic over 

the past 6 -12 months, These tests can determine if you have 

been exposed to above- average levels of arsenic. They cannot 

predict whether the arsenic levels in your body twill affect your 

health. 

Has the federal government made recommendations 
to protect human health? 
The EPA has set limits on the amount of arsenic that 

industrial sources can release to the environment and has 

restricted or cancelled many of the uses of arsenic in 

pesticides. EPA has set a limit of 0.01 parts per million (ppm). 

for arsenic in drinking water. 

The Occupational Safety and Health Administration (OSHA) 
has set a permissible exposure limit (PEL.) of 10 micrograms 

of arsenic per cubic meter of workplace air (10 pglnf) for 8 

hour shifts and 40 hour work weeks. 

References 
Agency for Toxic Substances and Disease Registry (ATSDR). 

2007. Toxicological Profile for Arsenic (Update) Atlanta, GA: 

U.S. Department of Public Health and Human Services. Public 
Health Service. 

Where can I get more information? For-more information, contact the Agency for Toxic Substances and L)lsense 

Registry. Division of Toxicology and Environmental Medicine, 1600 Clifton Road NE, Mailslop F -32. Atlanta, GA 30333 Phone: 

f -S00- 232.4636, MX; 770.4884178. ToxFAQs Internet address via WWW is Intp: / /vwwalsdredc gov /loxfaq.hunl ATSDR 

can tell you where Io find occupational and environmental health clinics. Their specialists can recognize, evaluate, end treat 

illnesses resulting from exposure to hazardous substances You can also contact your cninnnmity or stale health or environmental 

quality department if you have any more questions or concerns 
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Almost nothing is known regarding health effeots of organic 

arsenic compounds in humans. Studies in animals show that 

some simple organic arsenic compounds are less toxic than 

Inorganic forms. Ingestion of methyl and dimethyl 
compounds can cause diarrhea and damage to the kidneys 

How likely is arsenic to cause cancer? 
Several studies have shown that ingestion of inorganic 

arsenic can increase the risk of skin cancer and cancer in the 

liver, bladder, and lungs. Inhalation of inorganic arsenic can 

couse increased risk of lung cancer. The Department of 
Health and Human Services. (DIMS) and the EPA have 

determined that inorganic arsenic is a known human 

carcinogen The international Agency for Research on 

Cancer (IAItC) has determined that inorganic arsenic is 

carcinogenic to humans. 

How can arsenic affect children? 
There is some evidence that long-term exposure to arsenic in 

children may result In lower IQ scores. There is also some 

evidence that exposure to arsenic in the womb and early 

childhood may Increase mortality in young adults. 

There is some evidence that inhaled or ingested arsenic can 

injure pregnant women or their unborn babies, although the 

studies are not definitive. Studies in animals show that large 

doses of arsenic that cause illness in pregnant females, can 

also cause low birth weight, fetal malformations, and even 

fetal death. Arsenic can cross the placenta and has been 

found In fetal tissues. Arsenic is found at low levels In 

breast milk. 

How can families reduce the risks of exposure to 

n rsen ic? 
Q If you use arsenic- treated wood in home projects, you 

should wear dust musks, gloves, and protective clothing to 

decrease exposure to sawdust. 

CI if you live in an area with high levels of arsenic in water 
or soil, you should use cleaner sources of water and limit 
contact with soil. 
11 If you work in ajob that may expose you to arsenic, be aware 

that you may carry arsenic home on your clothing, skin, hair, or 

tools. Be sure to shower and change clothes before going home: 

Is there a medical test to determine whether I've 
been exposed to arsenic? 
There are tests available to measure arsenic in your blood, urine, 

hair, and fingernails. The urine lest Is the most reliable lest for 
arsenic exposure within the last few days. Tests on hair and 

fingernails can measure exposure to high levels of arsenic over 

the past 6 -12 months. These tests can determine if you have 

been exposed to above -average levels of arsenic. They cannot 

predict whether the arsenic levels in your body will affect your 
health. 

Has the federal government made recommendations 
to protect human health? 
The EPA has set limits on the amount of arsenic that 

industrial sources can release to the environment and has 

restricted or cancelled many of the uses of arsenic in 

pesticides. EPA has set a limit of 0.01 parts per million (ppm) 

for arsenic in drinking water. 

The Occupational Safety and Health Administration (OSHA) 
has set a permissible exposure limit (PEL.) of ID micrograms 

of arsenic per cubic meter of workplace air (I D µgin') for 8 

hour shifts and 40 hour work weeks. 

References 
Agency for Toxic Substances and Disease Registry (ATSDR). 
2007. Toxicological Profile for Arsenic (Update) Atlanta, GA: 

U.S. Department of Public Health and Human Services, Public 

Health Service. 

Where can I get more information? Form more information, contact the Agency for Toxic Substances and Disease 

Registry. Division of Toxicology and Environmental Medicine, 1600 Clifton Road NE, Mailstop F -32. Atlanta, GA 30333 Phone: 

I- 800 -232.1636, FAX; 770 -488 -4178. ToxFAQs interact address via WWW is http : //wwrvnlsdredc gov /toxfaq.html ATSDR 

can tell you v,there to find occupational and environmental health clinics. Their specialists can recognize, evaluate, and treat 

illnesses resulting from exposure to hazardous substances You can also contact your community or state health or environmental 

quality deportment if you have any more questions or concerns 
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This fact sheet answers the most frequently asked health questions (rAQs) about lend. For.more 

information, call the ATSDR Information Center at 1 -800- 232 -4636. This fact sheet is one in a series 

of summaries about hazardous substances and their health effects, It is important you understand this 

information because this substance may harm you. The effects of exposure to any hazardous substance 

depend on the dose, the duration, how you are exposed, personal traits and habits, and whether other 

chemicals are present. 

HIGHLIGHTS: Exposure to lead can happen from breathing workplace air or 

dust, eating contaminated foods, or drinking contaminated water. Children can be 

exposed from eating lead -based paint chips or playing in contaminated soil. Lead 

can damage the nervous system, kidneys, and reproductive system. Lead has been 

found in at least 1,272 of the 1,684 National,Priori y List sites identified by the 

Environmental Protection Agency (EPA). 

What is lead? 
Lead is a naturally occurring bluish -gray metal found in 

small amounts in the earth's crust. Lead can be found in all 

parts of our environment. Much of it comes from human 

activities including burning fossil fuels, mining, and 

manufacturing. 
Lead has many different uses. R is used in the production of 

batteries, ammunition, metal products (solder and pipes), and 

devices to shield X -rays. Because of health concerns, lead 

from paints and ceramic products, caulking, and pipe solder 

has been dramatically reduced in recent years. The use of 
lead ns an additive to gasoline was banned in 1996 in the 

United States, 

What happens to lead when it enters the 
environment? 
O Lead itself does not break down, but lend compounds are 

changed by sunlight, air, and water. 

D When lead is released (o the air, it may travel long 

distances before settling to the ground. 
O Once lead falls onto soil, it usually sticks to soil 

particles. 
Movement of lead from soil into groundwater will depend 

on the type of lead compound and the characteristics of the 

soil. 

How might i be exposed to lead? 
O Eating food or drinking water that contains lead. Water 

pipes In some older homes may contain lead solder. Lead 

can leach out into the water 

O Spending time in areas where lead -based paints have 
been used and are deteriorating. Deteriorating lead paint can 

contribute to lead dust. 
Working in ajob where lead is used or engaging in 

certain hobbles In which lead is used, such as making 
stained glass. 

Using health -care products or folk remedies that contain 

lead 

How can lead affect my health? 
The effects of lead are the same whether it enters the body 

through. breathing or swallowing. Lead can affect almost 
every organ and system in your body The main target for 

lead toxicity is the nervous system, both in adults and 

children. Long -term exposure of adults can result in 

decreased performance in some tests that measure functions 

of the nervous system. It may also cause weakness in 

fingers, wrists, or ankles. Lead exposure also causes small 

increases in blood pressure, particularly in middle -aged and 

older people and can cause anemia Exposure to high lead 

levels can severely damage the brain and kidneys in adults 
or children and ultimately cause death In pregnant women, 
high levels of exposure to lead may cause miscarriage. High - 
level exposure in men can damage the organs responsible for 

sperm production. 

How likely is lead to cause cancer? 
We have no conclusive proof that lead causes cancer in 

humans. Kidney tumors have developed In rats and mice 
that had been given large doses of some kind of lead 

compounds. The Department of Health and Human Services 
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This fact sheet answers the most frequently asked health questions (FAQs) about lead. For.more 

information, call the ATSDR Information Center at 1 -800 -232 -4636. This fact sheet is one in a series 

of summaries about hazardous substances and their health effects. It is important you understand this 

information because this substance may harm you. The effects of exposure to any hazardous substance 

depend on the dose, the duration, how you are exposed, personal traits and habits, and whether other 

chemicals are present. 

HIGHLIGHTS: Exposure to lead can happen from breathing workplace air or 

dust, eating contaminated foods, or drinking contaminated water: Children can be 

exposed from eating lead-based paint chips or playing in contaminated soil. Lead 

can damage the nervous system, kidneys, and reproductive system. Lead bas been 

found in at least 1,272 of the 1,684 National Priority List sites identified by the 

Environmental Protection Agency (EPA). 

What is lead? 
Lead is a nnturnlly occurring bluish -gray mein' found in 

small amounts in the earth's crust. Lead can be found in all 

parts of our environment. Much of it comes from human 

activities including burning fossil fuels, mining, and 

manufacturing. 
Lead has many different uses. It is used in the production of 
batteries, nmmunition, metal products (solder and pipes), and 

devices to shield X -rays. Because of health concerns, lead 

from paints and ceramic products, caulking. and pipe solder 

has been dramatically reduced in recent years. The use of 
lead as an additive to gasoline was banned in 1996 in the 

United States. 

What happens to lead when it enters the 
environment? 

Lead itself does not break down, but lend compounds are 

changed by sunlight, air, and water. 

When lead is released to the air, it may travel long 

distances before settling to the ground. 

Once lead falls onto soil, it usually sticks to soil 

particles. 
Movement of lead from soil into groundwater will depend 

on the type of lead compound and the characteristics of the 

soil. 

How might I be exposed to lead? 
Eating food or drinking water that contains lead. Water 

pipes In some older homes may contain lead solder. Lead 

can leach out into the water 

Cl Spending time in nrens where lead -based paints have 

been used and are deteriorating. Deteriorating lead paint can 

contribute to lead dust. 

Working in ajob where lead is used or engaging in 

certain hobbles In which lead is used, such as making 

stained glass. 

Cl Using health -care products or folk remedies that contain 

lead 

How can lead affect my health? 
The effects of lead are the same whether it enters the body 

through breathing or swallowing. Lead can affect almost 

every organ and system in your body The main target for 

lead toxicity is the nervous system, both in adults and 

children. Long -term exposure of adults can result in 

decreased performance in some tests that measure functions 

of the nervous system. It may also cause weakness in 

fingers, wrists, or ankles. Lead exposure also causes small 

Increases In blood pressure, particularly in middle -aged and 

older people and can cause anemia Exposure to high lead 

levels can severely damage the brain and kidneys in adults 

or children and ultimately cause death. In pregnant women, 

high levels of exposure to lead may cause miscarriage. High - 

level exposure in men can damage the organs responsible for 
sperm production. 

How likely is lead to cause cancer? 
We have no conclusive proof that lead causes cancer in 

humans. Kidney tumors have developed In rats and mice 

that had been given large doses of some kind of' lead 

compounds. The Department of Health and Human Services 
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(DI- il-IS) has determined that lead and lead compounds are 

reasonably anticipated to be human carcinogens and the EPA 

has determined that lead is a probable human carcinogen. 

Tile International Agency for Research on Cancer (iAR.C) has 

determined that inorganic lead is probably carcinogenic to 

humans and that there is Insufficient information to determine 

whether organic lead compounds will cause cancer in 

humans. 

How can lead affect children? 
Small children can be exposed by eating lead -based paint 

chips, chewing on objects painted with lead -based paint, or 

swallowing house dust or soil that contains lead. 

Children are more vulnerable to lead poisoning than adults. A 

child who swallows large amounts of lead may develop blood 

anemia, severe stomachache, muscle weakness, and brain 

damage. If a child swallows smaller amounts of lead, much 

less severe effects on blood and brain function may occur. 

Even at much lower levels of exposure, lead can affect a 

child's mental and physical growth. 
Exposure to lend is more dangerous for young and unborn 

children. Unborn children can be exposed to lead through 

their motlters.1- [artnful effects Include premature births, 

smaller babies, decreased mental ability in the infánl, learning 

difficulties, and reduced growth in young children. These 

effects are more common If the mother or baby was exposed 

to bleb levels of lead Seine of these effects may persist 

beyond childhood, 

How can families reduce the risks of exposure to 

lead? 
Q Avoid exposure to sources of lead. 

Do not allow children to chew or mouth surfaces that 

may have been painted with lead -based paint. 

if you have a water lead problem, run or flush water that 

has been standing overnight before drinking or cooking with 

ji 
O Some types of paints and pigments that are used as 

make -up or hair coloring contain lend. Keep these kinds of 

products away l'rein children 
if your home contains lend -based paint or you live in an 

area contaminated with lead, wash children's hands and faces 

often to remove lead dusts and soil, and regularly clean the 

house of dust and tracked in soil 

Is there a medical test to determine whether I've 
been exposed to lead? 
A blood test is available to measure the amount of lead in 

your blood and to estimate the amount of your recent 
exposure to lead. Blood tests are commonly used to screen 
children For lead poisoning. Lead in teeth or bones can be 

measured by X -ray techniques, but these methods are not 
widely available. Exposure to lead also can be evaluated by 

measuring erythrocyte protoporphyrin (EP) In blood samples. 

EP is a part of red blood cells known to increase when the 

amount of lead in the blood is high. However, the EP level is 

not sensitive enough to identify children with elevated blood 

lead levels below about 25 micrograms per deciliter (pg /dL.). 

These lests usually require special analytical equipment that 

is not available in a doctor's office. However, your doctor 

can draw blood samples and send them to appropriate 

laboratories for analysis. 

Has the federal government made recommendations 
to protect human health? 
The Centers for Disease Control and Prevention (CDC) 

recommends that states test children at ages I and 2 years. 

Children should be tested at ages 3 -6 years if they have 

never been tested for lead, if they receive services from 

public assistance programs for the poor such as Medicaid or 

the Supplemental Food Program for Women, Infants, and 

Children, if they live in a building or frequently visit a house 

built before 1950; if they visit a home (house or apartment) 
built before 1978 that has been recently remodeled; and /or if 

they have a brother, sister, or playmate who has had lead 

poisoning. CDC considers a blood lead level of 10 ttg /dl, to 

be a level of concern for children. 
EPA limits lead in drinking water to 15 rg per liter. 

References 
Agency for Toxic Substances and Disease Registry (ATSDR). 

2007. Toxicological Profile for lead (Update). Atlanta, GA: U.S 

Department of Public Health and Human Services, Public Health 

Service. 

'Where can I get more information? For more information. contact the Agency for Toxic Substances and Disease 

Regisu'y. Division of foxicofogy and Environmental Medicine, 1600 Clifton Road NE, Mailstop F -32. Atlanta, GA 30333. Phone: 

1- 800 -232 -4636, FAX; 770 -488 -4178. IàxMAQs Internet address via WWW is blip: / /tr ww.atsdredc.gov /roxfaq litml ATSDR 

can tell you where to find occupational and environmental health clinics. their specialists can recognize, evaluate, and treat 

illnesses resulting troni exposure to hazardous substances You can also conraei your connrlunily or slate health or environmental 

quality deportment if you have any more goastions or concerns. 
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(DHHS) has determined that lead and lead compounds are 

reasonably anticipated to be human carcinogens and the EPA 

has determined that lead is a probable human carcinogen. 

The International Agency for Research on Cancer (IARC) has 

determined that inorganic lead is probably carcinogenic to 

humans and that there is Insufficient information to determine 

whether organic lead compounds will cause cancer in 

humans. 

How can lead affect children? 
Small children can be exposed by eating lead -based paint 

chips, chewing on objects painted with lead -based paint, or 

swallowing house dust or soil that contains lead. 

Children are more vulnerable to lead poisoning than adults. A 

child who swallows large amounts of lend may develop blood 

anemia, severe stomachache, muscle weakness, and brain 

damage. If a child swallows smaller amounts of lead, much 

less severe effects on blood and brain function may occur. 

Even at much lower levels of exposure, lead can affect a 

child's mental and physical growth - 

Exposure to lead is more dangerous for young and unborn 

children. Unborn children can be exposed to lead through 

their mothers. Harmful effects include premature births, 

smaller babies, decreased mental ability in the infant, learning 

difficulties, and reduced growth in young children. These 

effects are more common If the mother or baby was exposed 

to high levels of lead Some of these effects may persist 

beyond childhood. 

How can families reduce the risks of exposure to 

lead? 
Avoid exposure to sources of lead. 

Do not allow children to chew or mouth surfitces that 

may have been painted with lead -based paint. 

If you have a water lead problem, run or flush water that 

has been standing overnight before drinking or cooking with 

lt. 
Some types of paints and pigments that arc used as 

make -up or hair coloring contain lend. Keep these kinds of 

products away from children 
if your home contains lead -based paint or you live In an 

area contaminated with lend, wash children's hands and faces 

often to remove lead dusts and soil, and regulnrly clean the 

house of dust and tracked in soil. 

Is there a medical test to determine whether I've 
been exposed to lead? 
A blood test is available to measure the amount of lead in 

your blood and to estimate the amount of your recent 

exposure to lead. Blood tests are commonly used lo screen 

children for lead poisoning. Lead in teeth or bones can be 

measured by X -ray techniques, but these methods are not 

widely available. Exposure to lead also can be evaluated by 

measuring erythrocyte protoporphyrin (EP) in blood samples. 

EP is a part of red blood cells known to increase when the 

amount of lead In the blood is high. However, the EP level is 

not sensitive enough to identify children with elevated blood 

lead levels below about 25 micrograms per deciliter (pg/dL), 

These tests usually require special analytical equipment that 

is not available in a doctor's office. However, your doctor 

can draw blood samples and send them to appropriate 

laboratories for analysis. 

Has the federal government made recommendations 
protect human health? 

The Centers for Disease Control and Prevention (CDC) 

recommends that states test children nt ages l and 2 years. 

Children should be tested at ages 3 -6 years if they have 

never been tested for lead, if they receive services from 

public assistance programs for the poor such as Medicaid or 

the Supplemental Food Program for Women, Infants, and 

Children, if they live in a building or frequently visit n house 

built before 1950; if they visit a home (house or apartment) 

built before 1978 that has been recently remodeled; and /or if 
they have a brother, sister, or playmate who has had lead 

poisoning. CDC oonslders a blood lead level of 10 tig/dL to 

be a level of concern for children. 
EPA limits lead in drinking water to 15 Kg per liter. 

References 
Agency for Toxic Substances and Disease Registry ( ATSDR). 

2007. Tóxicological Profile for lead (Update). Atlanta, GA: U.S 

DepartmentofPubiic Health and Human Services, Public Health 

Service. 

Where can I get more information? for more information. content the Agency for Toxic Substances and Diseuse 

Registry. Division of toxicology and Environmental Medicine, 1600 Clifton Road NE, Mailstop F -32. Atlanta, GA 30333. Phone: 

1- 800. 232 -4636, FAX: 770 -488 -4178. ToxFAQs interact address via WWW is http ;I /www.aisdredc.gov /tosfaq htnd ATSDR 

can tell you where to find occupational and environmental health clinics. choir specialists can recognize, evaluate, and treat 

illnesses resulting from exposure to hazardous. substances You can also contact your community or state health or environmental 

quality department if you have any mote gocstiuns or concerns. 
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NOTICE OF PREPARATION 
OF A DRAFT ENVIRONMENTAL IMPACT REPORT 

Date: March 19, 2014 

To: State Clearinghouse 
Office of Planning and Research 
1400 Tenth Street 
Sacramento, CA 95814 

and 

Responsible Agencies, Trustee Agencies, Federal Agencies, and Interested 
Organizations and Individuals (see Attachment 1 for list of agencies) 

Lead Agency: State of California Regional Water Quality Control Board, Los Angeles Region 

Contact: Paula Rasmussen, Assistant Executive Officer 
Regional Water Quality Control Board 
320 West 4th Street, Suite #200 
Los Angeles, CA 90013 
Phone: (213) 213 -576 -6791 
E -mail: PRasmussen@waterboards.ca.gov 

Project Title: Former Kast Property Tank Farm Site Remediation Project - Environmental Impact Report 

Project Applicant: Shell Oil Products US 

Project Location: The Former Kast Property Tank Farm (Site) is a 44 -acre site located in Carson, California. 
The site is bounded to the north by East 244th Street, Lomita Boulevard to the south, Marbella Avenue to the 
west, and Panama Avenue to the east (see Figure 1). The Site currently is a residential neighborhood known as 
the Carousel Tract. Lomita Boulevard forms the jurisdictional boundary between the City of Los Angeles and 
the City of Carson. (See Figure 2 attached.) 

Project Description: See Attachment 2 for a description of the Former Kast Property Tank Farm Remediation 
Project. 

Purpose of the Notice of Preparation: The California Environmental Quality Act (CEQA) specifies that a 
public agency must prepare an Environmental Impact Report (EIR) for any project that it proposes to carry out 
or approve that may have a significant direct or indirect impact on the environment (Public Resources Code 
Section 21100[a]). The California Regional Water Quality Control Board, Los Angeles Region (LARWQCB) is 
the lead agency for the Former Kast Property Tank Farm Site Remediation Project. LARWQCB has determined 
that this project may have a significant impact on the environment and has determined that an EIR will be 
necessary to fully evaluate the potential environmental effects. 

Comments on the Notice of Preparation: Responsible agencies, trustee agencies, Federal agencies, Native 
American Tribes, and interested organizations and individuals are encouraged to submit comments regarding 
the scope and content of the Draft EIR for LARWQCB's consideration. This Notice of Preparation (NOP) is 
being circulated for the required 30 -day comment period. Comments on this NOP should be submitted as soon 
as possible and must be received no later than 5:00 p.m. on April 18, 2014. Please send written comments to: 
Thizar Tintut -Williams, LARWQCB Project Manager, 320 W. 4th Street, Suite 200, Los Angeles, CA 90013 or 
electronically to twilliamsAwaterboards.ca.gov 
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Thizar Tintut- Williams, LARWQCB Project Manager, 320 W. 4th Street, Suite 200, Los Angeles, CA 90013 or 
electronically to twilliams(a,waterboards.ca.gov 

1 



Prior studies, technical reports, the CEQA Initial Study and other documents related to the proposed project are 
available for review on the internet at http://www.swrcb.ca.gov/rwqcb4/Kast/index.shtml and at the following 
location(s): 

Carson Public Library Quality Control Board 
151 E. Carson St. Los Angeles Region 
Carson, CA 90745 -2797 

320 W. 4th Street, Suite 200 (310) 830 -0901 
Los Angeles, CA 90013 Tuesday - Thursday: 10 am - 8 pm, Saturday: 

8 am - 6 pm, Monday /Friday /Sunday: Closed 

California Regional Water 

Electronic copies of the documents are also available on the Regional Board's 
website at: 

http: // www .waterboards.ca.gov /losangeles/ under "Announcements" 

Contact: If you have any questions or wish to discuss the project, please contact: 

Gita Kapahi Thizar Tintut -Williams 
Director of Public Participation Regional Board Project Manager 
State Water Resources Control Board (213) 576 -6723 
(916) 341 -5501 thizar.williams @waterboards.ca. 
(gkapahi @waterboards.ca.gov) goy 

Media Inquiries 

Tim Moran 
State Water Resources Control Board Public Information Officer 
(916) 327-8239 
timothy .moran @waterboards.ca.gov 

Information for the Disabled and Hearing Impaired 
Persons with hearing or speech impairments can contact us by using the California Relay Service 
Telecommunications Device for the Deaf (TDD). TDD is reachable only from phones equipped with a TDD 
Device. HEARING IMPAIRED REPLAY SERVICE: TDD to voice 1- (800) -735 -2929; voice to TDD 1- (800)- 
735 -2922. 

Environmental Effects To Be Evaluated in the Draft EIR 

The purpose of an EIR is to identify and consider the potentially significant adverse environmental effects of a 
proposed project and identify measures that can reduce, avoid, or mitigate significant adverse impacts. The 
LARWQCB has conducted consultations with interested parties, including an inter -agency scoping call held on 
September 11, 2013, a written public comment period from September 9 through October 8, 2013 related to the Site - 
Specific Cleanup Goals, and a Community Open House conducted on September 24, 2013 at the Carson Community 
Center on the Draft Work Plan. In addition, the LARWQCB prepared an Initial Study on the Draft RAP, which 
is available at http: / /www.swrcb.ca .gov /rwgcb4 /Kast /index.shtml. See Attachment 2 for a Project Description. 
Based on input received from previous public meetings and the Initial Study, LARWQCB has determined that 
the proposed project may have a significant impact on the following resource areas: 

Air Quality 
Greenhouse Gas 
Geology and Soils 
Hazards and Hazardous Materials 
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Hydrology and Water Quality 
Noise 
Transportation/Traffic 
Utilities (Solid Waste) 

Prior studies, technical reports, the CEQA Initial Study and other documents related to the proposed project are 
available for review on the internet at http://www.swrcb.ca.gov/rwqcb4/Kast/index.shtml and at the following 
location(s): 

Carson Public Library Quality Control Board 
151 E. Carson St. Los Angeles Region 
Carson, CA 90745 -2797 

320 W. 4th Street, Suite 200 (310) 830 -0901 
Los Angeles, CA 90013 Tuesday - Thursday: 10 am - 8 pm, Saturday: 

8 am - 6 pm, Monday/Friday /Sunday: Closed 

California Regional Water 

Electronic copies of the documents are also available on the Regional Board's 
website at: 

http: / /www.waterboards.ca.gov /losangeles/ under "Announcements" 

Contact: If you have any questions or wish to discuss the project, please contact: 

Gita Kapahi Thizar Tintut -Williams 
Director of Public Participation Regional Board Project Manager 
State Water Resources Control Board (213) 576 -6723 
(916) 341 -5501 thizar.williams @waterboards.ca. 
(gkapahi @waterboards.ca.gov) goy 

Media Inquiries 

Tim Moran 
State Water Resources Control Board Public Information Officer 
(916) 327-8239 
timothy .moran @waterboards.ca.gov 

Information for the Disabled and Hearing Impaired 
Persons with hearing or speech impairments can contact us by using the California Relay Service 
Telecommunications Device for the Deaf (TDD). TDD is reachable only from phones equipped with a TDD 
Device. HEARING IMPAIRED REPLAY SERVICE: TDD to voice 1- (800)- 735 -2929; voice to TDD 1- (800)- 
735 -2922. 

Environmental Effects To Be Evaluated in the Draft EIR 

The purpose of an EIR is to identify and consider the potentially significant adverse environmental effects of a 
proposed project and identify measures that can reduce, avoid, or mitigate significant adverse impacts. The 
LARWQCB has conducted consultations with interested parties, including an inter -agency scoping call held on 
September 11, 2013, a written public comment period from September 9 through October 8, 2013 related to the Site - 
Specific Cleanup Goals, and a Community Open House conducted on September 24, 2013 at the Carson Community 
Center on the Draft Work Plan. In addition, the LARWQCB prepared an Initial Study on the Draft RAP, which 
is available at http://www.swrcb.ca.gov/rwqcb4/Kast/index.shtml. See Attachment 2 for a Project Description. 
Based on input received from previous public meetings and the Initial Study, LARWQCB has determined that 
the proposed project may have a significant impact on the following resource areas: 

Air Quality 
Greenhouse Gas 
Geology and Soils 
Hazards and Hazardous Materials 

2 

Hydrology and Water Quality 
Noise 
Transportation/Traffic 
Utilities (Solid Waste) 



_4- 

FlalSt 

Jay St 

It 
-..iN'277rdStg 

, 

Pi 22hr.91 
Cran Dr _ 

= PRELIMINARY WORKING DRAFT - 
- w7/7311i'3-"C -5 i 

t 
i 

0 

11..r 

-Li: 

-'E 

Gian Dr 

220th St " .s8ltsrmar,;Qlendálá"=lJ,>fl7'ÈLÀ IA htON Enc n 
r ;,._ s ct_y D - k ; .. ' P,àsa`dé11a' 6AN F.1gRiNtT - ..- ; ̀ U hrcal G 

l' ,+ WES HOLLYWOOD BTH'pr( 7EFA TEfdPLFCI ' !` ÿ` - - BÉVËRÏ.-t F 9NAMBRA 'EISqNIIGABRIÉL , 
.-W222ndSttl : .. BRE -Ang ''e --:-/-- MONTE 1ìK r-- W 223rd St 

1 if/ --T:1ls.VERL1gA` , 6° - ., EL , it''ar!nW EdSt L S 44s. MO 'eEUìy 
W.224fhSt- Veterans `4 ni Airport- 

vnic¡ AYiIbQ rO RIVERA Park W22sthPt [no taw SOU 'G TEU Á 
_ j N225thSt g' LL G. 

J ' ESOUTH W ¡, PlayadIReyr. LENNU `; W224411 
L SEGUNDO I_.. 

14I 
Y S ' AiiiE SVRiNOS: 

T GlnsDr 
, 

W226thPl II HAY7THd 
L wOOp 

LA. MI 
: +a ILAWNi' LE- Cr 'TON ;ELL r* i' E2271hSt TTN BEACH gRDa e r 

. 

ER F 
L EDONDO,BE/IoCH- t BD, N lpl. - . _ W 228th ='- - --- HERMOSA BEACHCARa 

L 'WüOD 4Q' k' _ _ - `PitmoDr - . P HhWAiIAN : . ¡. - -,, Torrance ' 'i " - _ Zam ntlrtF,} STA 
-- - Ñ,RDES ESTATES Fld n.L nyBeaclt CYPREg$' 

I 

`$ e p`B@aCÌtAlrport ' auJrINSJ. _.__ d t°7 Lon ; 

...._ "-W231tlSt _.¡ Ó ERAN itL$ VERDES Surklde`faldw 
SamPedro - aun.t e'a_.., 

. I Jolm Wa1r 

Oraltge C 

Sants An 

á . P- iI--W212ndPI - 
-- _ W 233rd 31 

ó- W234thSt 

a 
_E2yltdSl 

Oakh emit 
ti 

4° J 
I. Q?' 

eesi ç 
DfT 

°° - > 

- ' 
OakhoAshbmeDr 

ddge.Ln /El 
Fernrest Dr e 

"Ma Dr 

1 

2a5th St 

sÍ 

;bet 

ark 

t 
W CarriapMale Dt. 

Ctrnape 
t:fdit Park 

'¡ - W SepuÌvéda Blvd - 

n .. ai 

E237thSt ! ', :i¡ . 
i:-'- E238th St- . , , `-Q2381h SI -` 

E 238th PI . i L : - .-- - c Y.n.rl E'SOPYIYCdXBIV vada^Blvd- _, --._ ó -- 

2' it, 

I -_-- E Pacifielti' 71.,,,,, r..., ,EERpe3:tylicsstt 1:: 

i _ .. ..-...--... E DFioras Or i. 

t 

1i 

rj. 

- W_Lomlti 

`W Don St 

- .wRSI ( n 
t 

252nd ` ^ -'1-t, n Pt 
i ñ tl 

ira c Y WLqvrenSt o 253rd St. -- F n < 
, i ̀ n 

234th St < a w D S: ._ 
Y ti a , 

.:'.255th Sr :, -*155th S 

e <\, W DotoretSt. - 
ö Q 

c I 
z 

Y( SandlYOn c .- 
11 

- Si .- 

'25B1hSi If t c 
e 'v . > _ c = Y i ,-> 

; .r . -` , r .Nl.CtucesSt 
_ 

E 
V á á `s o Ì}'^ EOSt 

#'._-:2á71h St 4-ac tlic C°ast H` y - ' t r _ 
, l' l.- p .-0 _-'-_ -c- -1, 1 ,:-7-Z,,. .. - - --I-7.-- 

-+: _.. 
- 

__...1 _ 'Q n " .r .-_.._ - Z_ _ - -e- - ... , 

a . ` g ' Bannm E:PI -" P C"' ---. -- k r o a 9 s r: e e Y I° ENSI- Puh ï . ' ({elscc F° }¡ WMaufelanlaSt ' d ' Z ,' '1 : z t < Petinatte`nte- ,ev . 

7y 

¡ l r S 

4- 
. - 1 ! - EMSt._ .. 

Halb°rGity 
' 

W it St _ W M St 
1 

- .' wM St. Wilmington 
Harbor Puk +, - w Robidcu7cSl - . . . ' , " ' I 'Y o - =JÉ Re 

tim bot 
Goiltour.a Ìj t' Y > > 

Lake ÿ . WPSPeMeSt_ 
WLSt> r ú._ iì á mELStY1 { tt.._ , . . < __., - .- W L St Y - o ? r ^. 

. _,- IYLSF.i .-.._i : --1_ t. ` ,'i `! ÿ '.' c 
,, 

ñ é 4 i' , - EY00n{ 
S 

c ú7 J 
: " :1 e . . . 

Y w i.)1 `-' i ; 
...14,,;...- 

' _ 
-.L. - 

ii -EDennlSt m : . 
iEPenMSC .;. } WDannlst' _ - 1, z 4 < 

° j '; 1( t > . li i á= Y 
( 

: 

! ñ :: 
> 1 . " J c s a,m 

m a. _ ( E Opp St _ n 
.. /,1 . Ken Malley '' -> J- 1' = r - c'-.w OpP Sl. ' F ä- a 

-. 
I; 

-Ce, 
Habor _ 6q 

. 
4 l' > ( jt 

; 

, S 

3 
ReponMPart Lagoon0 li,t á iI `.`wiSt ' z WLSt, E1S4 - 

N . 
3 

1 ' , t 
a. 

I ,ái j ;_-x =E-Anahdm5t- " 
I . _ - IT .= _ _ Y' W-Anaheim-S1-i ' --i ' r ,.-. .-.; 

-.,",- 
. , ..- - > . 

- 
q . 

++ 

t 

1 

+... 
'W.AnahNm 

S[ == - 1._ c . i .._.. t 
...:ar.. < i _s': _ ir 

. 

tL_ ÿ_. 
3 tá'.-c -5- t .'-w,cst'..r-_-- -:1..EGSt-:,:.1--, 

,, °> ''-'\ ''- .1 

Jj7 
._j: S '0 -.-E216thst t/' 

4 4 a 0 : f 
> 7 q 

'- Ñ ; 4 ' 
l. :{ __ 

- rn i 
-. ...-.. ! 

LL I, < , _ '`ti.,. 
mlta Blvd 

Jí 
Lá _- 1t 

E LorNla Bivd_ 
..^. 

m 
4 
4 

°s , 

i _- .- WRSt .L ERS J 
.]YRSt r' 

. á k > ' e 
ifl 

I e 
w051 e ?_ --TIE CS1°> - 

r u , 
'-.--+ 

- e 

id 

I_E 

P C R 

0 1,000 2,000 Feet 
Regional and Location Map 

KastSite RAP 
Source: ESRI Street Map, 2009; PCR Services Corporation, 2013. 

FIGURE 

1 

 

? 
e7 

Ú 

W 220th St 

Fiat St 

Jay St 

W 223rd Sty 

W 2157h-St 

Gian Dr Gian Dr 

4 

n 54' 

N 

W 232nd St 

S eparye 51 

a° 8 ryd 

Oakheath0 

Por 

Pe°P 
.010 

Dr 

5s 

a: 
o 

E 
D 

rb,a 

ark 

Asbbrldçe Lr+ 

FernrestOr 
~.,, oekhorne Or 

NWeela Or 

252nd St 

253rd St 

254th St 

255th St 

255t1t St 

257th St 

345th St 

Lomita Blvd 

4 

c 

É 

W 'Mtn St 

- PRELIMINARY WORKING DRAFT - 

t}Y.+ñNpp3' rsyr r ALtA!Jt/JA SIkKP.ÄlittAUKk 
Y122OthSt 

àrZartEncii,o9hemgápak6 
--, n1 RIJADIA MONS 

Stridio rN 
ei.u)@'-.:.._`°á..._w 

Drr 
° u i Of ICIy, P:a$adena SAN MA RIND 

W 223rd St 

W 224th St Veterans 
Pa!k 

Gina Or o 
c 

o W 228th St 

tY 122hd St 

W 22 4Uh PI 

W 225th St 

W 226th St 

W 226th PI 

E 227th St 

W 23f4t5t 
W 232nd PI 

W 233rd St 

W 234th St 

E 235th st 

W Carrtagedale D, 

Carriage 
Cr4 t Par k 

W Sepulveda Blvd 

m 
c 
11. 

(( 
nv }} _- 

WES HOLLYW(1OD SOUTN 5l4Qt:ÑA 
E1S11WNLeGEBRIEC' tk BEVEREV1tS AMBRA_ ".......artr,ì 

BREt41rVOOD Los Ange 
NICA Ma;6 E a t L ni Airport i Vow 

S S ' e 

.... AY4II13pb 
--SOU r,ATF.I`CU- 

B KL L Gf{RDii 

L NWO 
LAWN LE - P C 

Playa dN Rq e LENN 
L SEGUND J, 

HAW TH OR 
TTAN BEACH 
EDONDO BEACH ! 

HERMOSA BEACH, CAR 

Torrance 
ZatP srrtd4. Herbb 

LA 
c 

v 
ERDES ESTATES Fld Wtlmüld 

s 

107 Lon,JBeac 
:f{ANCHO AïrJS VERDES 

ten Pedro 

, MONTEREY TiK 
ea u`rE L 

ó^MON BELL árLr. P RIVERA Ñ; 

.' IER DIAé 
r `r°"SOUTH WIQ 

'14,:AtFE SPRINGS 
LA MIE 

`YyF"Rt 
R _ 

ÀÑ 

W 00 
Beacn 

Airport 

PROJECT SITE 

E 237th St 

E 238th St 

E 238th PI 

ESepulvega Blvd'- 

4 

E L?ncOi;h St 

E Pacific S[ n Ñ 

E Realty St ° 
:il 

GI 

o 
.. 

E246thSt 
u 0 

9 .E e 

Q 

Y 

W 255th St-i 
O 

actt,c Coast Hwy 

o° 

Je p 
e 

PCR 

.Lm 

N 

Itartx',r Paré 
Guil 4nurse 

Ken Malloy 
Harbor 

Reeionid Pik 

a, 

W Loggia Blvd --- 
W Don SI 

á WRSt 
O. ., WRSt > 
4 ñ W Chandler St ñ Y Y 

%v WLowenSt o WOSt n 
> 

_ 
n 

^WOS: m 

W Dolores St - o i n 

c a eW Sandison St 
m 

c 4 
W Crt:ces St Y E ti 4 4 x i 

ñ 3 n o u Q 

Fr 

- c C 

k .. :: z : -c:'_ .. Er 
o 
o 

Z J 
Z 

LL 

mita Blvd 

4 
WRSt r 

1 

a u, 

W Mautelan.ia St 

WM St 

W Robidcut St 

W Papeete St 

0 1,000 2,000 Feet 

4 
o 

w M St 

WLSt 

C 

4 

19 Denni St i 

w OOP St 

4 
WISt 

a 
..W-Anaheìm St 

4 
o 
> > 

a 

Z 

k238th St 

ELL 

'HAWAIIAN 

r`, 
WAfs4tilryaSL 

3urhlde Midw 

'. STAN 
C1PRES5......°.... 

3 onset Bha'éfi 

1 John Wa 
Orange C. 

Sanas Ana H 

NEWPORT BEACI 
Corot 

E Sepulveda Blvd" 
0 

E Lincoin St is 

E Pacific St 
c 

E Realty St 
e 
F 

E.DeloraSDt 

W L St 

4 

Banning 
Park 

Wilmington 
EMS1 

Y 4 

'EI. Si. 
Q 
> 

ö > 
a 
Y J ç 

w 

E Lomita Btvd 

EOS! 

C 

z 

E Opp St 

s C 

ñ z WtSt > EIS: 

W G51_ 

E'Anaheìm St 

f G St 

Regional and Location Map 

KastSite RAP 
source: ESRI Street Map, 2009; PCR Services Corporation, 2013. 

E P, 

E 

E Re 

E Yount 

áE Dermi St 

E 

FIGURE 

1 



PRELIMINARY WORKING ORAFT - 

rîf 
;.row r, I+` 

/l 

o I 
"t 

I . ,I 

:s d- 

u 

-- w-; 
I -+ ti }I. 

I' t-. 
-. 

=t, 

+ 

rF3;; , .-.. 
. _ f , ., 

M 

y r=-i. -~ t wE . .,(=,ç( t (+ ty . F '' ̀ } ; E . 1. r;._ \ . 77 .: . t 
61 4I ", Iy;. ,e,, - i 4 ...,tir < . .r ,¢..-, 

LI 

. 

a 

- , . ; ' o . ; 1. Lilt I'6 ,, 

, 

`a16.4.% y.f/Dr. 
)s.. 

to 
6 .... ' a'q.{l 

4.41.. 
+ 

.+ -'w . rird 4, 

I141 - t,:r-t_ 

rj_ a 

11. © t 1 

o. 
.: 

+t_ 

. 

t a 
,:. ,; i ,,t . 

" u 
m 

1 r - 1I I+ t'g 11111 I;1 i 
r 

,, 4:013;::..14...--44..a... 
, 

t- . .I . 
t1. 

*T+y. I i . 

F J.-a'' ÿ- i a --. 
, 

f i: '6 
- ,. ' o, 

iy 1'14 r. y t,H. 
n L.L IR . 'tr. !+ 1 %,. 

L.1401' à J 
1 J a , a 

41 i . 

. rs7 , j+ , . -- ' r ` I 
ö m 

.. 
a.ev." r . . 

rY -4 ;4131 " ,36, 

a 

F,, 

I 

" 

, 

-- 
;4 

4.7 " 1'`_`' o 

o, 
f L 

` 

n e . 
á "a t 

4 
0 , * 

` 

o 

', 

- 
.C . ,".ii 

i 
t 

e 

° 

i, t .al w a 

v, \ a ' IY° -{0 
..a., 

"54-4 r- { ° ,, 11. 
, 

. a" fl k ywllr r + , - - °t+ t , ,.:, Ñ -r - . +,iM. ., l . v I`; 
r . --~ ..1. 

7 i" . 1, 1T.'' it1 - , ' ' ep 11121 1 w o`.t :.4t t -. , .r°i.í3? a ° }° 

r 

,: , Fa+ l+a. "..,, 
I 

-....."',.' ,J sL 
a ~I :í?`,Y_ i . y nlr}I,g n .. L' a..1 JI1 

i °r° " w + ' á:t .- Project Site , " - 
7u 
1 

' ' City Boundary ;t--,_ . -. -----, Is 
I`' r , ,¢'_ ,_' j 

:-T 1 , 
Ll 

5:1 

1,.111 ,tai 
OAT 

*5, 
r..Y. 

A 1'.t/x 
. 

#47 

a 
. s , ®t .: - : , ,¢r:T-4 - 
111,--:. 5ti(' ' 
l ( ; 'A`t}t.^'-.f :re, 1 y r13» 

S: 

+ ..., ,.t,.% 
n 

t t _.J ,t P r 111'r -c ,; aö , } ,... ' ,a ,, 
,} L 'at s . 

. , r'uasy.rL . -:° ;. L 

1 

500 1,000 Feet 
Aerial Photograph 

KastSite RAP 
Source: Microsoft, 2010; PCR Services Corporation, 2014. 

FIGURE 

2 

- PRELIMINARY WORKING DRAFT - 

244 th 

'249ath 

Project Site 

[_ City Boundary 

0 500 1,000 Feet 

0161114alle 

Aerial Photograph 

KastSite RAP 
Source: Microsoft, 2010; PCR Services Corporation, 2014. 

FIGURE 

2 



ATTACHMENT 1 

Distribution List for NOP (March 2014) - Agencies and RPs 

derrick.mims@asm.ca.gov 

ericf.boyd@maìl.house.gov 

Jim.Carlisle@oehha.ca.gov 

Robert.Romero@dtsc.ca.gov 
Wendy.Arano@dtsc.ca.gov 

kkatona@bos.lacounty.gov 
rtahara@bos.lacounty.gov 
vharris@ bos.lacountÿ.gov 

abellomo@ph.lacounty.gov 
clandowski@ph.lacounty.gov 
crangan@ph.lacounty.gov 
eramirez@ph.lacounty.gov 

BC7@fire.lacounty.gov 
biones@fire.lacounty.gov 
Barry.Nugent@fire.lacounty.gov 
Richa rd.Clark@fire.lacounty.gov 
snourish@fire.lacounty.gov 
Walter.Uroff@fire.lacounty.gov 

alexander.morelan@lausd.net 
pat.schanen@lausd.net 
anthony.espinoza@lausd.net 
pat.schanen@lausd.net 
gwenn.godek@lausd.net 
timothy.popeioy@lausd.net 

ktruong@carson.ca.us 

Mark.Caffee@edelman.com 
Sooiin.Yoon@edelman.com 

Alan.Caldwell@Shell.Com 
ed.platt @Shell.Com 
Sara.Oneill @Shell.Com 
douglas.weimer @shell.com 
allen blodgett @urscorp.com 
Christian Osterberg @urscorp.com 
roy.patterson@urs.com 
nancy.meilahn.fowler @urs.com 
rettinger @geosyntec.com 

Air Resources Board 
California Emergency Management Agency 
Native American Heritage Commission 
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ATTACHMENT 2 
PROJECT DESCRIPTION 

Site History 

The Kast Property Tank Farm was owned and operated by Shell Oil Company from 1924 through 1966, when it 
was sold to developers. The Site included three crude oil storage reservoirs with a total capacity of 3.5 million 
barrels. Reservoirs had concrete -lined bottoms and sidewalls with frame roofs on wood posts, surrounded by 
earth levees averaging 20 feet in height. Demolition of the three crude oil reservoirs by the developers began in 
1966. Site redevelopment into a single family residential neighborhood began in approximately 1967 and the 
property is referred to as the Carousel Tract. 

In 2008, residual oil was discovered in soil and groundwater at the Site.. Subsequently, the LARWQCB issued 
orders to Shell requiring investigation and cleanup of the Site pursúant to:the Porter- Cologne Water Quality 
Control Act (Porter- Cologne Act, California Water Code A13000 et seq.). -Comprehensive multi -media Site 
investigations have been underway since 2008 and have inclúded assessments of soil, soil vapor, sub -slab soil 
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Attachment 2 - Project Description 

o Prevent human exposures to concentrations of constituents of concern (COCs) in soil, soil vapor, and 
indoor air such that the resultant predicted (i.e., cumulative) lifetime incremental cancer risks are within 
the NCP risk range of one in a million (1><10-6) to one in ten- thousand (1><10-4) and non -cancer HIs are 
less than 1 or concentrations are below background, whichever is higher. In the event that background 
concentrations of a specific COC exceed the risk -based SSCG for that constituent, the RAO for these 
constituents will be the background level. Potential human exposures include onsite residents and 
construction and utility maintenance workers. For onsite residents, the lower end of the NCP risk range 
(i.e., l X 10-6) and a non -cancer hazard index less than 1 are proposed. The guidance provided in the 
NCP for site remediation is commonly used for projects in California and throughout the United States. 

o Prevent fire /explosion risks in indoor air and /or enclosed spaces (e.g., utility vaults) that may result from 
the accumulation of methane generated from the degradation of petroleum hydrocarbons in soils and 
eliminate methane in the subsurface to the extent technologically and economically feasible. 

o, Remove or treat petroleum hydrocarbon light non- aqueous phase liquid (LNAPL) to the extent 
technologically and economically feasible, and where a significant reduction in current and future risk 
to groundwater will result. 

o Reduce COCs in groundwater to the extent technologically and economically feasible to achieve, at a 
minimum, the water quality objectives in the LARWQCB Basin Plan to protect the designated 
beneficial uses, including municipal supply. 

Conduct the remediation in a manner that maintains residential land -use of the Site, avoids displacing 
residents from their homes and /or physically divides the established Carousel community. 

Conduct the ground- disturbing remediation activities in a timely manner to minimize the duration of 
construction activities in the community. 

Proposed Project 

The approval and implementation of the RAP requires environmental review and compliance with the California 
Environmental Quality Act (CEQA). The LARWQCB will be evaluating the environmental impacts associated 
with the implementation of the RAP, in particular, the short-term impacts associated with the possible methods 
to be used and the extent of the cleanup. Shell evaluated several different methods during pilot tests for site 
cleanup, including: 

Soil vapor extraction (SVE); 
Excavation of soils impacted by petroleum hydrocarbons; 
Bioventing to biodegrade petroleum hydrocarbons in shallow soils; 
In -Situ chemical oxidation using ozone gas for cleanup of shallow soil; and 
Other technologies for cleanup of COCs in groundwater. 

The proposed site remedy in the RAP will include shallow soil excavation, installation and long -term operation 
of a SVE and bioventing system, sub -slab vapor mitigation, recovery of light non -aqueous phase liquid 
hydrocarbons from groundwater wells, monitored natural attenuation of groundwater, and implementation of a 
soil management plan. The currently planned activities are described as follows: 

Excavation of shallow soils would occur at impacted residential properties identified based on the HHRA 
completed for the project. Excavation will be conducted in landscaped and hardscaped areas of identified 
residences (e.g., uncovered patios, walkways, etc.). Following excavation, hardscape and landscaping will 
be restored to like conditions. Based on findings of the HHRA and distribution of total petroleum 
hydrocarbon concentrations, approximately 180 -185 properties have been identified for remedial 
excavation. 
Installation and operation of a SVE /bioventing system. This system will be installed and operated to 
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Attachment 2 - Project Description 

address volatile petroleum hydrocarbons, volatile organic compounds (VOCs), and methane in soil vapor 
and soils in areas beneath existing paved areas and concrete foundations of homes, soils remaining below 
the depth of excavation, and the deeper vadose zone. SVE wells and piping will be installed in City streets 
and on residential properties. The treatment system equipment will either be located onsite or offsite at a yet 
to be determined location. 
Installation of a system to vent soil vapor from beneath the slabs of approximately 30 properties based on 
the HHRA completed for the project. 

, Light non -aqueous phase liquid (LNAPL) will be recovered where LNAPL has accumulated in two 
monitoring wells (MW -3 and MW -12) located in City streets to the extent technologically and economically 
feasible, and where a significant reduction in current and future risk to groundwater will result. LNAPL 
recovery will be conducted periodically (currently monthly) using dedicated pumps installed in the wells. 
Groundwater monitoring will continue as part of remedial actions. If, based on a 5 -year review following 
initiation of full SVE system operation, groundwater contamination does not show a stable or decreasing 
trend evaluation and implementation of hot spot groundwater treatment will be conducted. 
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Environmental Checklist Form 

1. Project Title: Former Kast Property Tank Farm Site Remedial Action Plan 

2. Lead Agency Name and Address: Los Angeles Regional Water Quality Control Board. 320 West 4th Street, 
Suite 200, Los Angeles, CA 90013 

3. Contact Person and Phone Number: Paula Rasmussen, Assistant Executive Officer; (213) -576 -6791 

4. Project Location: City of Carson, CA; the Former Kast Property Tank Farm (Site) is a 44 acre site located in 
Carson, California. The site is bounded to the north by East 244th Street. Lomita Boulevard to the south. 
Marbella Avenue to the west. and Panama Avenue to the east (see Figure 1 attached). The Site currently is a 
residential neighborhood known as the Carousel Tract (see Figure 2 attáched). Lomita Boulevard forms the 
jurisdictional boundary between the City of Los Angeles and the'City of Carson. 

5. Project Sponsor's Name and Address: 
Shell Oil Products US, 
Attn: Douglas Weimer 
20945 S. Wilmington Ave 
Carson, CA 90810 

6. General Plan Designation: Low Density Reidential: 7. Zoning: Residential 

8. Description of Project: (Describe -the whole action involved, including bùt not limited to later 
phases of the project, and any secondary, support, or off -site features necessary for its 
implementation. Attach additional sheets if necessary.) 
The project is the implementation of a Remedial Action Plan (RAP) for the cleanup of the Carousel Tract in 
response to a Cleanup and Abatement Order (CAO) issùed by the RWQCB in 2011. Primary contaminants of 
concern are methane, benzene and petroleum hydrocarbons: Additional site characterization investigations, 
remediation pilot tests, a Human Health Risk Assessment (HHRA) and a Feasibility Study have been 
completed-for the Site. Additionally, Site- specific Cleanup Goals (SSCGs) for soil, soil vapor, and 
groundwater were established in response to the Regional Board's Review of the Revised Site -Specific 
Cleanup Goal Report and Directive ,dated -January 23, 2014. The Former Kast Property Tank Farm Site 
Remediation Project has been proposed to remédiate the site with the intent of achieving the SSCGs. 

See Attachment A, Project Description, for a more detailed description. 

9. Surrounding Land Uses and Setting: Briefly describe the project's surroundings: 
The site is a residential community known as the Carousel Tract in an urban area within the southern portion of 
the City of Carson. Residential uses are located to the north, east, and south of the tract. Commercial and light 
manufacturing uses are located adjacent to the northwestern portion of the tract with residential uses adjacent 
to the southwestern portion of the site. The BNSF railroad right -of -way is on the northern boundary of the 
project site. In addition. the Wilmington Middle School is located approximately 600 feet from the southwest 
corner of the site. 

10. Other public agencies whose approval is required (e.g., permits, financing approval, or 
participation agreement.) 
South Coast Air Quality Management District (SCAQMD). the City of Carson. and the Occupational Safety 
and Health Administration (OSHA). 
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ENVIRONMENTAL FACTORS POTENTIALLY AFFECTED: 

The environmental factors checked below would be potentially affected by this project, involving at least one impact that 
is a "Potentially Significant Impact" as indicated by the checklist on the following pages. 

Aesthetics Agriculture and Forestry IX Air Quality 
Resources 

Biological Resources Cultural Resources NI Geology /Soils 
© Greenhouse Gas Emissions Hazards & Hazardous Materials 0 Hydrology / Water Quality 

Land Use / Planning Mineral Resources ® Noise 
Population / Housing Public Services Recreation 

E Transportation /Traffic Utilities / Service Systems ® Mandatory Findings of 
Significance 

DETERMINATION: (To be completed by the Lead Agency) On the basis of this initial evaluation.;. 

I find that the proposed project COULD NOT have á significant effect-ot the environment, and a 
NEGATIVE DECLARATION will be prepared. t: 
I find that although the proposed project could have a signifiçárteffect on thè environment, there will 
not be a significant effect in this case because revisions in the project have been made by or agreed to 
by the project proponent. A MITIGATED NEGATIVE DECLARATION will be prepared. 
I find that the proposed project MAY have a,significant effect'on the environment, and an 
ENVIRONMENTAL IMPACT REPORT is reqúired. 

I find that the proposed p'r`oject MAY have a "potentially signifcàntImpact" or "potentially significant 
unless mitigated ",impact on the environment, but at leastonè effect 1) has been adequately analyzed in 
an earlier document pursuant to applicable legal standards, and 2) has been addressed by mitigation 
measures based on the earlier analysis as described on attached sheets. An ENVIRONMENTAL 
IMPACT REPORT is required, but it must analyze only the effects that remain to be addressed. 
I find that although the proposed project coûld have a'signifrcant effect on the environment, because all 
potentially significant effects (a) have been analyzed adequately in an earlier EIR or NEGATIVE 
DECLARATION pursuant to applicable standards, and (b) have been avoided or mitigated pursuant to 
that earlier EIR or NEGATIVE DECLARATION, including revisions or mitigation measures that are 
imposed upon the proposed project, nothing further is required. 

Is° 
fx 

Signature Date 

Signature Date 
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EVALUATION OF ENVIRONMENTAL IMPACTS: 

1) A brief explanation is required for all answers except "No Impact" answers that are adequately supported by 
the information sources a lead agency cites in the parentheses following each question. A "No Impact" answer 
is adequately supported if the referenced information sources show that the impact simply does not apply to 
projects like the one involved (e.g., the project falls outside a fault rupture zone). A "No Impact" answer 
should be explained where it is based on project -specific factors as well as general standards (e.g., the 
project will not expose sensitive receptors to pollutants, based on a project -specific screening analysis). 

2) All answers must take account of the whole action involved, including off -site as well as on -site, cumulative as 
well as project -level, indirect as well as direct, and construction as well as operational impacts. 

3) Once the lead agency has determined that a particular physical impact may occur, then the checklist answers 
must indicate whether the impact is potentially significant, less than significant with mitigation, or less than 
significant. "Potentially Significant Impact" is appropriate ifthere is substantial evidence that an effect may be 
significant. If there are one or more "Potentially Significant Impact", entries when the determination is made, 
an EIR is required. v 

4) "Negative Declaration: Less Than Significant With,Mitigation Incorporated" applies where the incorporation of 
mitigation measures has reduced an effect from "Potentially Significant Impact" to a "Less Than Significant 
Impact." The lead agency must describe the mitigation measures, and briefly explain how they reduce the 
effect to a less than significant level (mitigation measures from "Earlier Analyses," as,described in (5) below, 
may be cross- referenced). 

5) Earlier analyses may be used where, pursuant to the. tiering, program EIR, or other CEQA process, an effect 
has been adequately analyzed in an earlier EIRor negative declaration. Section 15063(c)(3)(D). In this case, a 
brief discussion should identify the following: 

a) Earlier Analysis Used. Identify and state where they are 'Va' ilable for review. 

b) Impacts Adequately Addressed. Identify which effects from the above checklist were within the 
scope of and adequately analyzed in an earlier, document pursuant to applicable legal standards, and 
state whether such effects were addressed by mitigation measures based on the earlier analysis. 

Mitigation Measures. For effects that art "Less than Significant with Mitigation Measures 
Incorporated," describe the mitigation measures which were incorporated or refined from the earlier 
document and the extent to which they address site -specific conditions for the project. 

6) Lead agencies are encouraged to ihcorporate into the checklist references to information sources for potential 
impacts (e.g., general plans, zoning ordinances). Reference to a previously prepared or outside document 
should, where appropriate,_ include a reference to the page or pages where the statement is substantiated. 

7) Supporting Information Sou(es: A source list should be attached, and other sources used or individuals 
contacted should be cited in the discussion. 

8) This is only a suggested form, and lead agencies are free to use different formats; however, lead agencies 
should normally address the questions from this checklist that are relevant to a projects environmental 
effects in whatever format is selected. 

9) The explanation of each issue should identify: 

a) the significance criteria or threshold, if any, used to evaluate each question; and 

b) the mitigation measure identified, if any, to reduce the impact to less than significance. 
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impacts (e.g., general plans, zoning ordinances). Reference to a previously prepared or outside document 
should, where appropriate, include a reference to the page or pages where the statement is substantiated. 

7) Supporting Information Sources: A source list should be attached, and other sources used or individuals 
contacted should be cited in the discussion. 

8) This is only a suggested form, and lead agencies are free to use different formats; however, lead agencies 
should normally address the questions from this checklist that are relevant to a project's environmental 
effects in whatever format is selected. 

9) The explanation of each issue should identify: 

a) the significance criteria or threshold, if any, used to evaluate each question; and 

b) the mitigation measure identified, if any, to reduce the impact to less than significance. 
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Issues: 

I. AESTHETICS -- Would the project: 

a) Have a substantial adverse effect on a scenic vista? 

Potentially Less Than Less Than No 
Significant Significant Significant Impact 

Impact with Impact 
Mitigation 

Incorporated 

b) Substantially damage scenic resources, including, but not limited 
to, trees, rock outcroppings, and historic buildings within a state 
scenic highway? 

c) Substantially degrade the existing visual character or quality of the 
site and its surroundings? 

d) Create a new source of substantial light or glare which would 
adversely affect day or nighttime views in the area? 

Discussion: The proposed remediation would occur in various locations within an existing residential neighborhood. There 
are no scenic vistas or designated state scenic highways in the project area. No historic buildings are located on the site. 
The remediation activities would result in temporary changes to the visual environment in the residential neighborhood due 
to the staging of materials and equipment on site during excavation and installation of remediation systems. Equipment that 
may be used on the site include drill rigs, backhoes, mini -excavators, rubber -tired loaders, water buffalo trailers and soil 
vapor extraction equipment. Stockpiling of excavated soils would be minimized and if possible excavated soils would be 
loaded and transported off site the same day. Although the project would create minor short -term changes to the visual 
character during implementation of the remedy, the disturbed area would be restored and the visual character of the site and 
surroundings would not be substantially degraded. 

II. AGRICULTURE AND FOREST RESOURCES: 

In determining whether impacts to agricultural resources are 
significant environmental effects, lead agencies may refer to the 
California Agricultural Land Evaluation and Site Assessment Model 
(1997) prepared by the California Dept. of Conservation as an 
optional model to use in assessing impacts on agriculture and 
farmland. In determining whether impacts to forest resources, 
including timberland, are significant environmental effects, lead 
agencies may refer to information compiled by the California 
Department of Forestry and Fire Protection regarding the state's 
inventory of forest land, including the Forest and Range 
Assessment Project and the Forest Legacy Assessment project; and 
forest carbon measurement methodology provided in Forest 
Protocols adopted by the California Air Resources Board. -- Would 
the project: 

a) Convert Prime Farmland, Unique Farmland, or Farmland of 
Statewide Importance (Farmland), as shown on the maps prepared 
pursuant to the Farmland Mapping and Monitoring Program of the 
California Resources Agency, to non- agricultural use? 

b) Conflict with existing zoning for agricultural use, or a Williamson 
Act contract? 

Potentially 
Significant 

Impact 

Less Than Less Than No 
Significant Significant Impact 

with Impact 
Mitigation 

Incorporated 
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b) Conflict with existing zoning for agricultural use, or a Williamson El 
Act contract? 
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II. AGRICULTURE AND FOREST RESOURCES: 

c) Conflict with existing zoning for, or cause rezoning of, forest 
land (as defined in Public Resources Code section 12220(g)), 
timberland (as defined by Public Resources Code section 4526), 
or timberland zoned Timberland Production (as defined by 
Government Code section 51104(g))? 

d) Result in the loss of forest land or conversion of forest land 
to non -forest use? 

e) Involve other changes in the existing environment which, due 
to their location or nature, could result in conversion of 
Farmland, to non -agricultural use or conversion of forest land to 
non- forest use? 

Potentially Less Than Less Than No 
Significant Significant Significant Impact 

Impact with Impact 
Mitigation 

Incorporated 

Discussion: The site is a residential development in a highly urban area with no agriculture or forest resources. The project 
would not conflict with existing zoning for agricultural use or convert agricultural or forest land to non -agricultural or non - 
forest use. Therefore, no impact would occur. 

III. AIR QUALITY -- Where available, the significance criteria 
established by the applicable air quality management or air pollution 
control district may be relied upon to make the following 
determinations. -- Would the project: 

a) Conflict with or obstruct implementation of the applicable air 
quality plan? 

b) Violate any air quality standard or contribute substantially to an 
existing or projected air quality violation? 

Potentially 
Significant 

Impact 

Less Than Less Than No 
Significant Significant Impact 

with Impact 
Mitigation 

Incorporated 

c) Result in a cumulatively considerable net increase of any criteria ® 
pollutant for which the project region is non -attainment under an 
applicable federal or state ambient air quality standard (including 
releasing emissions which exceed quantitative thresholds for ozone 
precursors)? 

d) Expose sensitive receptors to substantial pollutant concentrations? 

e) Create objectionable odors affecting a substantial number of 
people? 

Discussion: Air quality impacts and feasible mitigation will be assessed in the EIR to be prepared for the project. 

IV. BIOLOGICAL RESOURCES -- Would the project: Potentially 
Significant 

Impact 

Less Than Less Than No 
Significant Significant Impact 

with Impact 
Mitigation 

Incorporated 
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modifications, on any species identified as a candidate, sensitive, or 
special status species in local or regional plans, policies, or 
regulations, or by the California Department of Fish and Game or 
U.S. Fish and Wildlife Service? 

II. AGRICULTURE AND FOREST RESOURCES: Potentially Less Than Less Than No 
Significant Significant Significant Impact 

Impact with Impact 
Mitigation 

Incorporated 
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to their location or nature, could result in conversion of 
Farmland, to non -agricultural use or conversion of forest land to 
non -forest use? 

Discussion: The site is a residential development in a highly urban area with no agriculture or forest resources. The project 
would not conflict with existing zoning for agricultural use or convert agricultural or forest land to non -agricultural or non- 
forest use. Therefore, no impact would occur. 

III. AIR QUALITY -- Where available, the significance criteria Potentially Less Than Less Than No 
established by the applicable air quality management or air pollution Significant Significant Significant Impact 
control district may be relied upon to make the following Impact with Impact 
determinations. -- Would the project: Mitigation 

Incorporated 

a) Conflict with or obstruct implementation of the applicable air 
quality plan? 

b) Violate any air quality standard or contribute substantially to an 
existing or projected air quality violation? 

c) Result in a cumulatively considerable net increase of any criteria 
pollutant for which the project region is non- attainment under an 
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El 

® 

El 

d) Expose sensitive receptors to substantial pollutant concentrations? ® 

e) Create objectionable odors affecting a substantial number of ® 
people? 

Discussion: Air quality impacts and feasible mitigation will be assessed in the EIR to be prepared for the project. 

IV. BIOLOGICAL RESOURCES -- Would the project: 

a) Have a substantial adverse effect, either directly or through habitat 
modifications, on any species identified as a candidate, sensitive, or 
special status species in local or regional plans, policies, or 
regulations, or by the California Department of Fish and Game or 
U.S. Fish and Wildlife Service? 

Potentially 
Significant 

Impact 

Less Than Less Than No 
Significant Significant Impact 

with Impact 
Mitigation 

Incorporated 
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IV. BIOLOGICAL RESOURCES -- Would the project: 

b) Have a substantial adverse effect on any riparian habitat or other 
sensitive natural community identified in local or regional plans, 
policies, regulations or by the California Department of Fish and 
Game or US Fish and Wildlife Service? 

Potentially 
Significant 

Impact 

Less Than Less Than No 
Significant Significant Impact 

with Impact 
Mitigation 

Incorporated 

c) Have a substantial adverse effect on federally protected wetlands 
as defined by Section 404 of the Clean Water Act (including, but not 
limited to, marsh, vernal pool, coastal, etc.) through direct removal, . 
filling, hydrological interruption, or other means? 

d) Interfere substantially with the movement of any native resident or 
migratory fish or wildlife species or with established native resident 
or migratory wildlife corridors, or impede the use of native wildlife 
nursery sites? 

e) Conflict with any local policies or ordinances protecting 
biological resources, such as a tree preservation policy or ordinance? 

f) Conflict with the provisions of an adopted Habitat Conservation. 
Plan, Natural Community Conservation Plan, or other approved 
local, regional, or state habitat conservation plan? 

Discussion: The project site is a residential development in a highly urbanized area. The site does not contain riparian 
habitat, a sensitive natural community, federally protected wetlands, migratory wildlife corridors, or native wildlife nursery 
sites. 

V. CULTURAL RESOURCES -- Would the project: 

a) Cause a substantial adverse change in the significance of a 
historical resource as defined in § 15064.5? 

b) Cause a substantial adverse change in the significance of an 
archaeological resource pursuant to § 15064.5? 

c) Directly or indirectly destroy a unique paleontological resource or 
site or unique geologic feature? 

d) Disturb any human remains, including those interred outside of 
formal cemeteries? 

Potentially 
Significant 

Impact 

Less Than Less Than No 
Significant Significant Impact 

with Impact 
Mitigation 

Incorporated 

( 

Discussion: There are no known historic, archaeological, paleontological or unique geologic resources that exist at the site or 
near the site as described in a technical report entitled Cultural Resources Investigations, Former Kast Property, Carson, 
California, Site Cleanup No. 1230, Site ID 2040330 (URS, 2011). The remediation would result in excavation of shallow 
soils. However, given that the site has been previously disturbed with the removal of the reservoirs and development of 
homes and remediation activities would occur in these already disturbed areas, the likelihood of encountering cultural 
resources is considered low. Therefore, there would be no known significant cultural resources impacted by the project. 
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VI. GEOLOGY AND SOILS -- Would the project: 

a) Expose people or structures to potential substantial adverse 
effects, including the risk of loss, injury, or death involving: 

i) Rupture of a known earthquake fault, as delineated on the most 
recent Alquist- Priolo Earthquake Fault Zoning Map issued by the 
State Geologist for the area or based on other substantial evidence 
of a known fault? Refer to Division of Mines and Geology Special 
Publication 42. 

Potentially 
Significant 

Impact 

Less Than 
Significant 

with 
Mitigation 

Incorporated 

Less Than 
Significant 

Impact 

No 
Impact 

ii) Strong seismic ground shaking? 

iii) Seismic -related ground failure, including liquefaction? N 

iv) Landslides? N 
b) Result in substantial soil erosion or the loss of topsoil? N . 
c) Be located on a geologic unit or soil that is unstable, or that would 
become unstable as a result of the project, and potentially result in 
on- or off -site landslide, lateral spreading, subsidence, liquefaction or 
collapse? 

d) Be located on expansive soil, as defined in Table 18 -1 -B of the 

N 

Uniform Building Code (1994), creating substantial risks to life or 
property? 

e) Have soils incapable of adequately supporting the use of septic 
tanks or alternative waste water disposal systems where sewers are 
not available for the disposal of waste water? 

Discussion: The project would remediate impacted soil in an existing residential development and would not change the 
exposure of people or structures to adverse effects associated with ground shaking, ground failure, liquefaction, or expansive 
soils. Impacts and mitigation related to soil erosion and soil stability will be assessed in the EIR to be prepared for the project. 

VII. GREENHOUSE GAS EMISSIONS -- Would the project: 

a) Generate greenhouse gas emissions, either directly or indirectly, 
that may have a significant impact on the environment? 

b) Conflict with an applicable plan, policy or regulation adopted for 
the purpose of reducing the emissions of greenhouse gases? 

Potentially 
Significant 

Impact 

Less Than Less Than No 
Significant Significant Impact 

with Impact 
Mitigation 

Incorporated 

Discussion: Impacts and mitigation related to GHG emissions will be assessed in the EIR to be prepared for the project. 
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b) Conflict with an applicable plan, policy or regulation adopted for © 
the purpose of reducing the emissions of greenhouse gases? 

Discussion: Impacts and mitigation related to GHG emissions will be assessed in the EIR to be prepared for the project. 
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VIII. HAZARDS AND HAZARDOUS MATERIALS -- 
Would the project: 

a) Create a significant hazard to the public or the environment 
through the routine transport, use, or disposal of hazardous 
materials? 

b) Create a significant hazard to the public or the environment 
through reasonably foreseeable upset and accident conditions 
involving the release of hazardous materials into the environment? 

c) Emit hazardous emissions or handle hazardous or acutely 
hazardous materials, substances, or waste within one -quarter mile of 
an existing or proposed school? 

d) Be located on a site which is included on a list of hazardous 
materials sites compiled pursuant to Government Code Section 
65962.5 and, as a result, would it create a significant hazard to the 
public or the environment? 

e) For a project located within an airport land use plan or, where 
such a plan has not been adopted, within two miles of a public 
airport or public use airport, would the project result in a safety 
hazard for people residing or working in the project area? 

f) For a project within the vicinity of a private airstrip, would the 
project result in a safety hazard for people residing or working in 
the project area? 

g) Impair implementation of or physically interfere with an adopted 
emergency response plan or emergency evacuation plan? 

h) Expose people or structures to a significant risk of loss, injury or 
death involving wildland fires, including where wildlands are 
adjacent to urbanized areas or where residences are intermixed with 
wildlands? 

Potentially 
Significant 

Impact 

Less Than Less Than No 
Significant Significant Impact 

with Impact 
Mitigation 

Incorporated 

Discussion: Items a - d: Impacts and mitigation related to potential exposure to hazardous materials will be assessed in the 
EIR to be prepared for the project. The nearest school is the Wilmington Middle School located approximately 600 feet 
southwest from the southwest corner of the site. Therefore, these issues will be evaluated in the EIR that will be prepared for 
the project. 

Items e and f: The nearest airport to the site is the Torrance Municipal Airport, located over 3.3 miles to the west of the site. 
Therefore, no impacts would occur and no further evaluation is necessary. 

Item g: Lane closures needed during the soil excavation portion of the remedy would be done in accordance with the Traffic 
Management Plan and Encroachment Permits from the City of Carson. These temporary lane closures are not expected to 
interfere with emergency access or emergency evacuation plans. There may be temporary street blockage for several minutes 
at a time as trucks manuveur to dump loads (backfill soil as an example), but no long -term closures are expected. Drilling and 
trenching in the streets for well and piping installation would be required for installation of the soil vapor extraction system. 
Similar to installation of water and sewer lines, there may be short -term blockages of driveways to individual residential 
properties for less than a day. Trenching that interferes with access would be covered with steel plates to allow access at night 
and if construction activities are delayed. Therefore, impacts would be less than significant and no further evaluation is 
necessary. 

VIII. HAZARDS AND HAZARDOUS MATERIALS -- Potentially Less Than Less Than No 
Would the project: Significant Significant Significant Impact 

Impact with Impact 
Mitigation 

Incorporated 
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an existing or proposed school? 

d) Be located on a site which is included on a list of hazardous 
materials sites compiled pursuant to Government Code Section 
65962.5 and, as a result, would it create a significant hazard to the 
public or the environment? 
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hazard for people residing or working in the project area? 

f) For a project within the vicinity of a private airstrip, would the 
project result in a safety hazard for people residing or working in 
the project area? 
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h) Expose people or structures to a significant risk of loss, injury or 
death involving wildland fires, including where wildlands are 
adjacent to urbanized areas or where residences are intermixed with 
wildlands? 
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Discussion: Items a - d: Impacts and mitigation related to potential exposure to hazardous materials will be assessed in the 
EIR to be prepared for the project. The nearest school is the Wilmington Middle School located approximately 600 feet 
southwest from the southwest corner of the site. Therefore, these issues will be evaluated in the EIR that will be prepared for 
the project. 

Items e and f: The nearest airport to the site is the Torrance Municipal Airport, located over 3.3 miles to the west of the site. 
Therefore, no impacts would occur and no further evaluation is necessary. 

Item g: Lane closures needed during the soil excavation portion of the remedy would be done in accordance with the Traffic 
Management Plan and Encroachment Permits from the City of Carson. These temporary lane closures are not expected to 
interfere with emergency access or emergency evacuation plans. There may be temporary street blockage for several minutes 
at a time as trucks manuveur to dump loads (backfill soil as an example), but no long -term closures are expected. Drilling and 
trenching in the streets for well and piping installation would be required for installation of the soil vapor extraction system. 
Similar to installation of water and sewer lines, there may be short-term blockages of driveways to individual residential 
properties for less than a day. Trenching that interferes with access would be covered with steel plates to allow access at night 
and if construction activities are delayed. Therefore, impacts would be less than significant and no further evaluation is 
necessary. 
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IX. HYDROLOGY AND WATER QUALITY -- Would the 
project: 

a) Violate any water quality standards or waste discharge 
requirements? 

b) Substantially deplete groundwater supplies or interfere 
substantially with groundwater recharge such that there would be a 
net deficit in aquifer volume or a lowering of the local groundwater 
table level (e.g., the production rate of pre- existing nearby wells 
would drop to a level which would not support existing land uses or 
planned uses for which permits have been granted)? 

c) Substantially alter the existing drainage pattern of the site or area, 
including through the alteration of the course of a stream or river, in 
a manner which would result in substantial erosion or siltation on- or 
off -site? 

d) Substantially alter the existing drainage pattern of the site or area, 
including through the alteration of the course of a stream or river, or 
substantially increase the rate or amount of surface runoff in a 
manner which would result in flooding on- or off -site? 

e) Create or contribute runoff water which would exceed the 
capacity of existing or planned stormwater drainage systems or 
provide substantial additional sources of polluted runoff? 

f) Otherwise substantially degrade water quality? 

g) Place housing within a 100 -year flood hazard area as mapped on a 
federal Flood Hazard Boundary or Flood Insurance Rate Map or 
other flood hazard delineation map? 

h) Place within a 100 -year flood hazard area structures which would 
impede or redirect flood flows? 

i) Expose people or structures to a significant risk of loss, injury or 
death involving flooding, including flooding as a result of the failure 
of a levee or dam? 

j) Inundation by seiche, tsunami, or mudflow? 

Potentially 
Significant 

Impact 

Less Than 
Significant 

with 
Mitigation 

Incorporated 

Less Than 
Significant 

Impact 

No 
Impact 

, 
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El 
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Discussion: The site is not located in a 100 -year floodplain and implementation of the RAP would not change drainage 
patterns within the Tract. Potential impacts to storm water may occur if storm water is exposed to contaminated soil during 
excavation activities However, implementation of required best management practices would mitigate this potential impact. 
Impacts relative to water quality (Items a. and f.) will be assessed in the EIR to be prepared for the project. 

X. LAND USE AND PLANNING -- Would the project: 

a) Physically divide an established community? 

b) Conflict with any applicable land use plan, policy, or regulation 
of an agency with jurisdiction over the project (including, but not 
limited to the general plan, specific plan, local coastal program, or 
zoning ordinance) adopted for the purpose of avoiding or mitigating 
an environmental effect? 

Potentially 
Significant 

Impact 

Less Than Less Than No 
Significant Significant Impact 

with Impact 
Mitigation 

Incorporated 
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excavation activities However, implementation of required best management practices would mitigate this potential impact. 
Impacts relative to water quality (Items a. and f.) will be assessed in the EIR to be prepared for the project. 

X. LAND USE AND PLANNING -- Would the project: 

a) Physically divide an established community? 

b) Conflict with any applicable land use plan, policy, or regulation 
of an agency with jurisdiction over the project (including, but not 
limited to the general plan, specific plan, local coastal program, or 
zoning ordinance) adopted for the purpose of avoiding or mitigating 
an environmental effect? 

Potentially 
Significant 

Impact 

Less Than Less Than No 
Significant Significant Impact 

with Impact 
Mitigation 

Incorporated 
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X. LAND USE AND PLANNING -- Would the project: Potentially Less Than Less Than No 
Significant Significant Significant Impact Impact 

with Impact 
Mitigation 

Incorporated 
c) Conflict with any applicable habitat conservation plan or natural N 
community conservation plan? 

Discussion: The implementation of the RAP would not change the existing land use within the Carousel Tract. Therefore, the 
project would have no impact with regard to land use and planning. 

XI. MINERAL RESOURCES -- Would the project: 

a) Result in the loss of availability of a known mineral resource that 
would be of value to the region and the residents of the state? 

b) Result in the loss of availability of a locally- important mineral , 
resource recovery site delineated on a local general plan, specific 
plan or other land use plan'? 

Potentially 
Significant 

Impact 

Less Than Less Than No 
Significant Significant Impact 

with Impact 
Mitigation 

Incorporated 

Discussion: The site has no known mineral resources and implementation of the RAP would not change the availability of 
mineral resources at the site. Therefore, no impact to mineral resources would occur and no further evaluation is necessary. 

XII. NOISE -- Would the project: 

a) Exposure of persons to or generation of noise levels in excess of 
standards established in the local general plan or noise ordinance, or 
applicable standards of other agencies? 

b) Exposure of persons to or generation of excessive ground -borne 
vibration or ground -borne noise levels? 

c) A substantial permanent increase in ambient noise levels in the 
project vicinity above levels existing without the project? 

d) A substantial temporary or periodic increase in ambient noise 
levels in the project vicinity above levels existing without the 
project? 

e) For a project located within an airport land use plan or, where 
such a plan has not been adopted, within two miles of a public 
airport or public use airport, would the project expose people 
residing or working in the project area to excessive noise levels'? 

f) For a project within the vicinity of a private airstrip, would the 
project expose people residing or working in the project area to 
excessive noise levels? 

Potentially 
Significant 

Impact 

Less Than Less Than No 
Significant Significant Impact 

with Impact_ 
Mitigation 

Incorporated 

D 

D 

Discussion: Items a., b., and d.: Impacts and mitigation related to potential noise and vibration exposure will be assessed in the 
EIR to be prepared for the project. 
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X. LAND USE AND PLANNING -- Would the project: 

c) Conflict with any applicable habitat conservation plan or natural 
community conservation plan? 

Potentially 
Significant 

Impact 

Less Than Less Than No 
Significant Significant Impact 

with Impact 
Mitigation 

Incorporated 

Discussion: The implementation of the RAP would not change the existing land use within the Carousel Tract. Therefore, the 
project would have no impact with regard to land use and planning. 

XI. MINERAL RESOURCES -- Would the project: Potentially 
Significant 

Impact 

Less Than Less Than No 
Significant Significant Impact 

with Impact 
Mitigation 

Incorporated 
a) Result in the loss of availability of a known mineral resource that 
would be of value to the region and the residents of the state? 

b) Result in the loss of availability of a locally- important mineral 
resource recovery site delineated on a local general plan, specific 
plan or other land use plan? 

Discussion: The site has no known mineral resources and implementation of the RAP would not change the availability of 
mineral resources at the site. Therefore, no impact to mineral resources would occur and no further evaluation is necessary. 

XII. NOISE -- Would the project: 

a) Exposure of persons to or generation of noise levels in excess of 
standards established in the local general plan or noise ordinance, or 
applicable standards of other agencies? 

b) Exposure of persons to or generation of excessive ground -borne 
vibration or ground -borne noise levels? 

c) A substantial permanent increase in ambient noise levels in the 
project vicinity above levels existing without the project? 

d) A substantial temporary or periodic increase in ambient noise 
levels in the project vicinity above levels existing without the 
project? 

e) For a project located within an airport land use plan or, where 
such a plan has not been adopted, within two miles of a public 
airport or public use airport, would the project expose people 
residing or working in the project area to excessive noise levels? 

Potentially 
Significant 

Impact 

Less Than Less Than No 
Significant Significant Impact 

with Impact_ 
Mitigation 

Incorporated 

z 

® 

Ei 

z 

f) For a project within the vicinity of a private airstrip, would the El project expose people residing or working in the project area to 
excessive noise levels? 

Discussion: Items a., b., and d.: Impacts and mitigation related to potential noise and vibration exposure will be assessed in the 
EIR to be prepared for the project. 
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XII. NOISE -- Would the project: Potentially 
Significant 

Impact 

Less Than Less Than No 
Significant Significant Impact 

with Impact 
Mitigation 

Incorporated 
Item c.: The implementation of the RAP would not result in a substantial permanent increase in ambient noise levels in the 
vicinity since the cleanup is a short-term project. Thus, long -term noise analysis is not warranted. However, Item d. will be 
evaluated in the EIR as indicated below. 

Items e. and f.: The nearest airport to the site is the Torrance Municipal Airport, located over 3.3 miles to the west of the site. 
There is no private airstrip within the vicinity of the site. Therefore, no noise impacts relative to airports would occur and no 
further evaluation is necessary. 

XIII. POPULATION AND HOUSING -- Would the project Potentially 
Significant 

Impact 

a) Induce substantial population growth in an area, either directly 
(for example, by proposing new homes and businesses) or indirectly 
(for example, through extension of roads or other infrastructure)? 

b) Displace substantial numbers of existing housing, necessitating 
the construction of replacement housing elsewhere? 

c) Displace substantial numbers of people, necessitating the 
construction of replacement housing elsewhere? 

Less Than Less Than No 
Significant Significant Impact 

with Impact 
Mitigation 

Incorporated 

Discussion: The remediation project has no growth- inducing element and the project would not result in any impacts to 
population or housing. Population growth would not be affected and displacement of housing would not occur as the 
excavation would be conducted in landscaped and hardscaped areas of identified residences (e.g., uncovered patios, 
walkways, etc.). While some temporary relocation of residents may be required during excavation activities, there are a 
substantial number of hotel /motel rooms in the area and construction of replacement housing is not expected. Therefore, no 
significant impact with regards to population and housing would occur under the recommended project scope and no further 
analysis of the issue is necessary. 

XIV. PUBLIC SERVICES -- Would the project: 

a) Would the project result in substantial adverse physical impacts 
associated with the provision of new or physically altered 
governmental facilities, need for new or physically altered 
governmental facilities, the construction of which could cause 
significant environmental impacts, in order to maintain acceptable 
service ratios, response times or other performance objectives for 
any of the public services: 

Fire protection? 

Police protection? 

Schools? 

Parks? 

Other public facilities? 

Potentially 
Significant 

Impact 

Less Than Less Than No 
Significant Significant Impact 

with Impact 
Mitigation 

Incorporated 

El 

El El El 

El 

11 

XII. NOISE -- Would the project: Potentially 
Significant 

Impact 

Less Than Less Than No 
Significant Significant Impact 

with Impact 
Mitigation 

Incorporated 
Item c.: The implementation of the RAP would not result in a substantial permanent increase in ambient noise levels in the 
vicinity since the cleanup is a short-term project. Thus, long -term noise analysis is not warranted. However, Item d. will be 
evaluated in the EIR as indicated below. 

Items e. and f.: The nearest airport to the site is the Torrance Municipal Airport, located over 3.3 miles to the west of the site. 
There is no private airstrip within the vicinity of the site. Therefore, no noise impacts relative to airports would occur and no 
further evaluation is necessary. 

XIII. POPULATION AND HOUSING -- Would the project: Potentially 
Significant 

Impact 

Less Than Less Than No 
Significant Significant Impact 

with Impact 
Mitigation 

Incorporated 
a) Induce substantial population growth in an area, either directly 
(for example, by proposing new homes and businesses) or indirectly 
(for example, through extension of roads or other infrastructure)? 

b) Displace substantial numbers of existing housing, necessitating El 
the construction of replacement housing elsewhere? 

c) Displace substantial numbers of people, necessitating the El 
construction of replacement housing elsewhere? 

Discussion: The remediation project has no growth- inducing element and the project would not result in any impacts to 
population or housing. Population growth would not be affected and displacement of housing would not occur as the 
excavation would be conducted in landscaped and hardscaped areas of identified residences (e.g., uncovered patios, 
walkways, etc.). While some temporary relocation of residents may be required during excavation activities, there are a 
substantial number of hotel/motel rooms in the area and construction of replacement housing is not expected. Therefore, no 
significant impact with regards to population and housing would occur under the recommended project scope and no further 
analysis of the issue is necessary. 

XIV. PUBLIC SERVICES -- Would the project: 

a) Would the project result in substantial adverse physical impacts 
associated with the provision of new or physically altered 
governmental facilities, need for new or physically altered 
governmental facilities, the construction of which could cause 
significant environmental impacts, in order to maintain acceptable 
service ratios, response times or other performance objectives for 
any of the public services: 

Fire protection? 

Police protection? 

Schools? 

Parks? 

Other public facilities? 

Potentially 
Significant 

Impact 

Less Than Less Than No 
Significant Significant Impact 

with Impact 
Mitigation 

Incorporated 

® 

0 

0 
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XIV. PUBLIC SERVICES -- Would the project: Potentially 
Significant 

Impact 

Less Than Less Than No 
Significant Significant Impact 

with Impact 
Mitigation 

Incorporated 
Discussion: The project would not generate an increase in the demand for public services as the demand for public services is generally 
associated with population or employment growth. No new housing would be constructed that would generate a need for additional 
schools or parks. The RAP has no component or activity that would cause substantial adverse physical impacts requiring changes or 
impacts to fire, police, schools, parks or other public services facilities. The nature and extent of the proposed project would not generate 
a need for any new or physically altered governmental facilities. Therefore, no impact to public services would occur. 

XV. RECREATION -- Would the project: 

a) Would the project increase the use of existing neighborhood and 
regional parks or other recreational facilities such that substantial 
physical deterioration of the facility would occur or be accelerated? 

b) Does the project include recreational facilities or require the 
construction or expansion of recreational facilities which might 
have an adverse physical effect on the environment? 

Potentially 
Significant 

Impact 

El 

Less Than Less Than No 
Significant Significant Impact 

with Impact 
Mitigation 

Incorporated 

Discussion: No recreational facilities are on the project site and project activities would noti require new /expanded recreational facilities 
or increase the use of existing facilities. The nature and extent of the proposed project would not generate a need for any new or 
physically altered recreational facilities. Therefore, no impact relative to recreation would occur and no further analysis is necessary. 

XVI. TRANSPORTATION/TRAFFIC -- Would the project: 

a) Conflict with an applicable plan, ordinance or policy establishing 
measures of effectiveness for the performance of the circulation 
system, taking into account all modes of transportation including 
mass transit and non -motorized travel and relevant components of 
the circulation system, including but not limited to intersections, 
streets, highways and freeways, pedestrian and bicycle paths, and 
mass transit? 

b) Conflict with an applicable congestion management program, 
including, but not limited to level of service standards and travel 
demand measures, or other standards established by the county 
congestion management agency for designated roads or highways? 

c) Result in a change in air traffic patterns, including either an 
increase in traffic levels or a change in location that result in 
substantial safety risks? 

d) Substantially increase hazards due to a design feature (e.g., sharp 
curves or dangerous intersections) or incompatible uses (e.g., farm 
equipment)? 

e) Result in inadequate emergency access? 

Potentially 
Significant 

Impact 

El 

El 

El 

Less Than Less Than No 
Significant Significant Impact 

with Impact 
Mitigation 

Incorporated 

® 
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XIV. PUBLIC SERVICES -- Would the project: Potentially 
Significant 

Impact 

Less Than Less Than No 
Significant Significant Impact 

with Impact 
Mitigation 

Incorporated 
Discussion: The project would not generate an increase in the demand for public services as the demand for public services is generally 
associated with population or employment growth. No new housing would be constructed that would generate a need for additional 
schools or parks. The RAP has no component or activity that would cause substantial adverse physical impacts requiring changes or 
impacts to fire, police, schools, parks or other public services facilities. The nature and extent of the proposed project would not generate 
a need for any new or physically altered governmental facilities. Therefore, no impact to public services would occur. 

XV. RECREATION -- Would the project: Potentially 
Significant 

Impact 

Less Than Less Than No 
Significant Significant Impact 

with Impact 
Mitigation 

Incorporated 
a) Would the project increase the use of existing neighborhood and 
regional parks or other recreational facilities such that substantial 
physical deterioration of the facility would occur or be accelerated? 

b) Does the project include recreational facilities or require the 
construction or expansion of recreational facilities which might 
have an adverse physical effect on the environment? 

Discussion: No recreational facilities are on the project site and project activities would notl require new /expanded recreational facilities 
or increase the use of existing facilities. The nature and extent of the proposed project would not generate a need for any new or 
physically altered recreational facilities. Therefore, no impact relative to recreation would occur and no further analysis is necessary. 

XVI. TRANSPORTATION/TRAFFIC -- Would the project: 

a) Conflict with an applicable plan, ordinance or policy establishing 
measures of effectiveness for the performance of the circulation 
system, taking into account all modes of transportation including 
mass transit and non -motorized travel and relevant components of 
the circulation system, including but not limited to intersections, 
streets, highways and freeways, pedestrian and bicycle paths, and 
mass transit? 

Potentially Less Than Less Than No 
Significant Significant Significant Impact 

Impact with Impact 
Mitigation 

Incorporated 

El 

b) Conflict with an applicable congestion management program, ® 
including, but not limited to level of service standards and travel 
demand measures, or other standards established by the county 
congestion management agency for designated roads or highways? 

c) Result in a change in air traffic patterns, including either an 
increase in traffic levels or a change in location that result in 
substantial safety risks? 

d) Substantially increase hazards due to a design feature (e.g., sharp 
curves or dangerous intersections) or incompatible uses (e.g., farm 
equipment)? 

e) Result in inadequate emergency access? El 
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XVI. TRANSPORTATION/TRAFFIC -- Would the project: 

f) Conflict with adopted policies, plans, or programs regarding public 
transit, bicycle, or pedestrian facilities, or otherwise decrease the 
performance or safety of such facilities? 

Potentially 
Significant 

Impact 

Less Than Less Than No 
Significant Significant Impact 

with Impact 
Mitigation 

Incorporated 

® 

Discussion: Items a., e., and f.: Implementation of the RAP would result in short-term, temporary traffic. Due to the nature of the project, conflicts with adopted policies, plans or programs regarding the circulation system or alternative transportation 
facilities would not occur because these plans address the long -term status and maintenance of the circulation systems. As 
such, impacts would be less than significant and no further analysis of the plans is necessary. 

Item b.: Implementation of the RAP would require the exportation of impacted soil from the site and would therefore, 
generate truck trips. Thus, construction activities could adversely impact the circulation system. A traffic study will be 
prepared and will be included and summarized in the EIR to be prepared for the project. 

Item c: As indicated under Section VIII, Hazards and Hazardous Materials, the nearest airport to the site is the Torrance 
Municipal Airport, located over 3.3 miles to the west of the site. Therefore, no impacts with regard to air traffic patterns 
would occur and no further evaluation is necessary. 

Item d: The project would not result in any changes to the existing circulation system. Therefore, the project would not 
increase hazards due to a design feature and no further evaluation is necessary. 

XVII. UTILITIES AND SERVICE SYSTEMS -- Would the 
project: 

a) Exceed wastewater treatment requirements of the applicable 
Regional Water Quality Control Board? 

b) Require or result in the construction of new water or wastewater 
treatment facilities or expansion of existing facilities, the 
construction of which could cause significant environmental effects? 

c) Require or result in the construction of new storm water drainage 
facilities or expansion of existing facilities, the construction of which 
could cause significant environmental effects? 

d) Have sufficient water supplies available to serve the project from 
existing entitlements and resources, or are new or expanded 
entitlements needed? 

e) Result in a determination by the wastewater treatment provider 
which serves or may serve the project that it has adequate capacity to 
serve the project's projected demand in addition to the provider's 
existing commitments? 

f) Be served by a landfill with sufficient permitted capacity to 
accommodate the project's solid waste disposal needs? 

g) Comply with federal, state, and local statutes and regulations 
related to solid waste? 

Potentially 
Significant 

Impact 

Less Than Less Than No 
Significant Significant Impact 

with Impact 
Mitigation 

Incorporated 

® 

® 

CI ® 

Discussion: Items a. -c. and e.: The implementation of the RAP would not include the development of uses that would 
generate new wastewater flows. The Project does not propose a change in land use that would result in greater average daily 
flows than are currently produced. Thus, no impacts regarding wastewater would occur with Project implementation. 
Further analysis of this issue in the EIR is not necessary. Potential impacts regarding runoff during the proposed 
remediation activities are addressed in Section IX, Hydrology and Water Quality, above. 
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XVI. TRANSPORTATION/TRAFFIC -- Would the project: Potentially Less Than Less Than No 
Significant Significant Significant Impact 

Impact with Impact 
Mitigation 

Incorporated 

f) Conflict with adopted policies, plans, or programs regarding public 
transit, bicycle, or pedestrian facilities, or otherwise decrease the 
performance or safety of such facilities? 

Discussion: Items a., e., and f.: Implementation of the RAP would result in short-term, temporary traffic. Due to the nature of the project, conflicts with adopted policies, plans or programs regarding the circulation system or alternative transportation 
facilities would not occur because these plans address the long -term status and maintenance of the circulation systems. As 
such, impacts would be less than significant and no further analysis of the plans is necessary. 

Item b.: Implementation of the RAP would require the exportation of impacted soil from the site and would therefore, 
generate truck trips. Thus, construction activities could adversely impact the circulation system. A traffic study will be 
prepared and will be included and summarized in the EIR to be prepared for the project. 

Item c: As indicated under Section VIII, Hazards and Hazardous Materials, the nearest airport to the site is the Torrance 
Municipal Airport, located over 3.3 miles to the west of the site. Therefore, no impacts with regard to air traffic patterns 
would occur and no further evaluation is necessary. 

Item d: The project would not result in any changes to the existing circulation system. Therefore, the project would not 
increase hazards due to a design feature and no further evaluation is necessary. 

XVII. UTILITIES AND SERVICE SYSTEMS -- Would the 
project: 

Potentially 
Significant 

Impact 

Less Than Less Than No 
Significant Significant Impact 

with Impact 
Mitigation 

Incorporated 
a) Exceed wastewater treatment requirements of the applicable 
Regional Water Quality Control Board? 

b) Require or result in the construction of new water or wastewater El treatment facilities or expansion of existing facilities, the 
construction of which could cause significant environmental effects? 

c) Require or result in the construction of new storm water drainage El facilities or expansion of existing facilities, the construction of which 
could cause significant environmental effects? 

d) Have sufficient water supplies available to serve the project from ® 
existing entitlements and resources, or are new or expanded 
entitlements needed? 

e) Result in a determination by the wastewater treatment provider 
which serves or may serve the project that it has adequate capacity to 
serve the project's projected demand in addition to the provider's 
existing commitments? 

f) Be served by a landfill with sufficient permitted capacity to ® 
accommodate the project's solid waste disposal needs? 

g) Comply with federal, state, and local statutes and regulations El related to solid waste? 

Discussion: Items a. -c. and e.: The implementation of the RAP would not include the development of uses that would 
generate new wastewater flows. The Project does not propose a change in land use that would result in greater average daily 
flows than are currently produced. Thus, no impacts regarding wastewater would occur with Project implementation. 
Further analysis of this issue in the EIR is not necessary. Potential impacts regarding runoff during the proposed 
remediation activities are addressed in Section IX, Hydrology and Water Quality, above. 
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Item d: The project could result in a marginal increase in water demand during the implementation of the RAP over what 
currently is experienced at the site. However, the amount of water usage is expected to be nominal as it would be limited 
primarily to watering down the site for dust control and irrigation of newly planted vegetation, and it would be short- tern, 
lasting only through the duration of the project. It is expected that the City's municipal water sources can accommodate the 
project's water requirement. Furthermore, upon completion of the RAP, land uses are not expected to change from current 
uses, and therefore, no change to water deman would result that would generate a long -term effect to available water 
supplies provided by the City. As such, a less than significant impact would occur related to water supplies. Further 
analysis of this issue in the EIR is not necessary. 

Items f. and g.: The impacted soil that would excavated at the site would be disposed of at a facility that can accept such 
waste. The landfill disposal capacity for the materials will be assessed in the EIR to be prepared for the project. The project 
would comply with federal, state, and locat statutes and regulations related to solid waste. Therefore, no further evaluation of consistency with the regulations would be necessary. 

XVIII. MANDATORY FINDINGS OF SIGNIFICANCE 

a) Does the project have the potential to degrade the quality of the 
environment, substantially reduce the habitat of a fish or wildlife 
species, cause a fish or wildlife population to drop below self - 
sustaining levels, threaten to eliminate a plant or animal 
community, reduce the number or restrict the range of a rare or 
endangered plant or animal or eliminate important examples of the 
major periods of California history or prehistory? 

b) Does the project have impacts that are individually limited, but 
cumulatively considerable? ( "Cumulatively considerable" means 
that the incremental effects of a project are considerable when 
viewed in connection with the effects of past projects, the effects of 
other current projects, and the effects of probable future projects)? 

c) Does the project have environmental effects which will cause 
substantial adverse effects on human beings, either directly or 
indirectly? 

Potentially 
Significant 

Impact 

Less Than Less Than No 
Significant Significant Impact 

with Impact 
Mitigation 

Incorporated 

Discussion: 

Item a.: As analyzed in this Initial Study, the project could result in environmental impacts that would have the potential to 
degrade the quality of the environment. As such, an EIR will be prepared to further analyze and document the project's 
potentially significant impacts. 

Item b.: The project is not growth inducing and would not itself result in an increase in area population, employment, or new 
infrastructure. The issues relevant to this project are localized and primarily limited to the immediate vicinity of the site, 
with the exception of impacts regarding air quality, greenhouse gas emissions, noise, and truck traffic. Cumulative impacts 
for these issues will be assessed in the EIR to be prepared for the project. 

Item c.: Based on the preceding responses, the project could result in environmental effects that could result in substantial 
adverse impacts to human beings, either directly or indirectly, which requires further analysis within the EIR. 
Note: Authority cited: Sections 21083, 21083.05, Public Resources Code. Reference: Section 65088.4, Gov. Code; Sections 21080, 
21083.05, 21095, Pub. Resources Code; Eureka Citizens for Responsible Govt. v. City of Eureka (2007) 147 Cal.App.4th 357; Protect the 
Historic Amador Waterways v. Amador Water Agency (2004) 116 Cal.App.4th at 1109; San Franciscans Upholding the Downtown Plan v. 
City and County of San Francisco (2002) 102 Cal.App.4th 656. 
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Item d: The project could result in a marginal increase in water demand during the implementation of the RAP over what 
currently is experienced at the site. However, the amount of water usage is expected to be nominal as it would be limited 
primarily to watering down the site for dust control and irrigation of newly planted vegetation, and it would be short-term, 
lasting only through the duration of the project. It is expected that the City's municipal water sources can accommodate the 
project's water requirement. Furthermore, upon completion of the RAP, land uses are not expected to change from current 
uses, and therefore, no change to water deman would result that would generate a long -term effect to available water 
supplies provided by the City. As such, a less than significant impact would occur related to water supplies. Further 
analysis of this issue in the EIR is not necessary. 

Items f. and g.: The impacted soil that would excavated at the site would be disposed of at a facility that can accept such 
waste. The landfill disposal capacity for the materials will be assessed in the EIR to be prepared for the project. The project 
would comply with federal, state, and locat statutes and regulations related to solid waste. Therefore, no further evaluation of consistency with the regulations would be necessary. 

XVIII. MANDATORY FINDINGS OF SIGNIFICANCE 

a) Does the project have the potential to degrade the quality of the 
environment, substantially reduce the habitat of a fish or wildlife 
species, cause a fish or wildlife population to drop below self - 
sustaining levels, threaten to eliminate a plant or animal 
community, reduce the number or restrict the range of a rare or 
endangered plant or animal or eliminate important examples of the 
major periods of California history or prehistory? 

Potentially 
Significant 

Impact 

Less Than Less Than No 
Significant Significant Impact 

with Impact 
Mitigation 

Incorporated 

El 

b) Does the project have impacts that are individually limited, but (El 
cumulatively considerable? ( "Cumulatively considerable" means 
that the incremental effects of a project are considerable when 
viewed in connection with the effects of past projects, the effects of 
other current projects, and the effects of probable future projects)? 

c) Does the project have environmental effects which will cause ® 
substantial adverse effects on human beings, either directly or 
indirectly? 

Discussion: 

Item a.: As analyzed in this Initial Study, the project could result in environmental impacts that would have the potential to 
degrade the quality of the environment. As such, an EIR will be prepared to further analyze and document the project's 
potentially significant impacts. 

Item b.: The project is not growth inducing and would not itself result in an increase in area population, employment, or new 
infrastructure. The issues relevant to this project are localized and primarily limited to the immediate vicinity of the site, 
with the exception of impacts regarding air quality, greenhouse gas emissions, noise, and truck traffic. Cumulative impacts 
for these issues will be assessed in the EIR to be prepared for the project. 

Item c.: Based on the preceding responses, the project could result in environmental effects that could result in substantial 
adverse impacts to human beings, either directly or indirectly, which requires further analysis within the EIR. 
Note: Authority cited: Sections 21083, 21083.05, Public Resources Code. Reference: Section 65088.4, Gov. Code; Sections 21080, 
21083.05, 21095, Pub. Resources Code; Eureka Citizens for Responsible Govt. v. City of Eureka (2007) 147 Cal.App.4th 357; Protect the 
Historic Amador Waterways v. Amador Water Agency (2004) 116 Cal.App.4th at 1109; San Franciscans Upholding the Downtown Plan v. 
City and County of San Francisco (2002) 102 Cal.App.4th 656. 
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ATTACHMENT A - PROJECT DESCRIPTION 

Site History 

The Kast Property Tank Farm was owned and operated by Shell Oil Company from 1924 through 1966, 
when it was sold to developers. The Site included three crude oil storage reservoirs with a total capacity 
of 3.5 million barrels. Reservoirs had concrete -lined bottoms and sidewalls with frame roofs on wood 
posts, surrounded by earth levees averaging 20 feet in height. Demolition of the three crude oil reservoirs 
by the developers began in 1966. Site redevelopment into a single familX residential neighborhood began 
in approximately 1967 and the property is referred to as the Carousel Tract. 

In 2008, residual oil was discovered in soil and groundwater at the,Site. Subsequently, the Los Angeles 
Regional Water Quality Control Board (LARWQCB) issued orders tto \Shell requiring investigation and 
cleanup of the Site pursuant to the Porter -Cologne Water Quality ContròlAct (Porter -Cologne Act, 
California Water Code § §13000 et seq.). Comprehensiye`multi -media Site' investigations have been 
underway since 2008 and have included assessments of soil, soil vapor, sub -Slab soil vapor, indoor air, 
and groundwater impacts. To date, investigations have been conducted in city streets within the Carousel 
Tract, at 270 of the 285 residential properties in the Carousel Tract, the adjacent Monterey Pines and 
Island Avenue Tracts, the adjacent railroad.right -of -way north of the Site, and at the Wilmington Middle 
School. ÿ' 

In 2011 the LARWQCB issued a Cleanup* Abatement, Order (CAO) that requires Shell to propose and 
submit a Remedial Action Plan (RAP) for the cleanup of the Carousel Tract. Primary contaminants of 
concern are methane, benzene and petroleum hydrocarbons. Additional`sité characterization 
investigations, remediation pilot tests, a Human Health Risk Assessment (HHRA) and a Feasibility Study 
have been completed for the Site. Additionally, Site -specific Cleanup Goals ( SSCGs) for soil, soil vapor, 
and groundwater were established in response to the Regional Board's Review of the Revised Site - 
Specific Cleanup Goal Report and Directive dated January 23, 2014. The Former Kast Site Remediation 
Project has been proposed to remediate the-sifé with the'intent of achieving the SSCGs. 

Proposed Project 

The approvàl,and implementation bf the RAP' requires environmental review and compliance with the 
California Environmental Quality Act (CEQÇ Á) The LARWQCB will be evaluating the environmental 
impacts associated with the implementation of the RAP, in particular, the short-term impacts associated 
with the possible methods to be used and the extent of the cleanup. Shell evaluated several different 
methods during pilot tests for site'éleanup, including: 

Soil vapor extraction'(SVE); 
Excavation of soils impacted by petroleum hydrocarbons; 
Bioventing to biodegrade petroleum hydrocarbons in shallow soils; 
In -Situ chemical oxidation using ozone gas for cleanup of shallow soil; and 
Other technologies for cleanup of COCs in groundwater. 

The proposed site remedy in the RAP will include shallow soil excavation, installation and long -term 
operation of a SVE and bioventing system, sub -slab vapor mitigation, recovery of light non -aqueous 
phase liquid hydrocarbons from groundwater wells, monitored natural attenuation of groundwater, and 
implementation of a soil management plan. The currently planned activities are described as follows: 
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 Excavation of shallow soils would occur at impacted residential properties identified based on the 
HHRA completed for the project. Excavation will be conducted in landscaped and hardscaped areas 
of identified residences (e.g., uncovered patios, walkways, etc.). Following excavation, hardscape 
and landscaping will be restored to like conditions. Based on findings of the HHRA and distribution 
of total petroleum hydrocarbon concentrations, approximately 180 -185 properties have been 
identified for remedial excavation. 
Installation and operation of a SVE /bioventing system. This system will be installed and operated to 
address volatile petroleum hydrocarbons, volatile organic compounds (VOCs), and methane in soil 
vapor and soils in areas beneath existing paved areas and concrete foundations of homes, soils 
remaining below the depth of excavation, and the deeper vadose zone. SVE wells and piping will be 
installed in City streets and on residential properties. The treatmentsystem equipment will either be 
located onsite or offsite at a yet to be determined location. 
Installation of a system to vent soil vapor from beneath the slabs'of approximately 30 properties 
based on the HHRA completed for the project. 
Light non -aqueous phase liquid (LNAPL) will be recovered where LNAPL has accumulated in two 
monitoring wells (MW -3 and MW -12) located in City streets to the extent technologically and 
economically feasible, and where a significant reduction in current and future risk to groundwater will 
result. LNAPL recovery will be conducted periodically (currently monthly) using dedicated pumps 
installed in the wells. 
Groundwater monitoring will continue as part of remedial actions. If, based on a 5 -year review 
following initiation of full SVE system operation, groundwater contamination does not show a stable 
or decreasing trend evaluation and implementation of hot -spot groundwater treatment will be 
conducted. 
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EXECUTIVE SUMMARY 

Geosyntec Consultants, Inc. (Geosyntec), with support from URS Corporation (URS), 
prepared this Feasibility Study Report (FS Report) for the former Kast Property (Site) in 
Carson, California on behalf of Equilon Enterprises LLC, doing business as Shell Oil 
Products US (Shell or SOPUS).  This FS Report is being submitted concurrently with 
two related and separate documents for the Site: Human Health Risk Assessment 
(HHRA) [Geosyntec, 2014] and Remedial Action Plan (RAP) [URS and Geosyntec, 
2014].   

Shell submitted a Revised Site-Specific Cleanup Goal Report (Revised SSCG Report) 
on October 21, 2013 [Geosyntec, 2013b] in response to a RWQCB directive dated 
August 21, 2013.  In the Revised SSCG Report, Shell conducted a Screening FS which 
included a general evaluation of various alternatives for remediation of the Site.  In a 
letter from RWQCB dated January 23, 2014, RWQCB provided comments and 
directives to Shell [LARWQCB, 2014].  The comments directed Shell to prepare a RAP 
containing remedial alternatives, and that would be consistent with the following 
directive: 

“Consistent with State Water Board Resolution 92-49, the RAP shall 
evaluate the alternatives with respect to effectiveness, feasibility, and 
cost and propose a remedy or remedies that have a substantial likelihood 
to achieve compliance, within a reasonable time frame, with the cleanup 
goals and objectives.” 

This FS Report, submitted concurrently with the RAP, fulfills this requirement with 
respect to evaluation of alternatives for remediation of the former Kast Property.  This 
FS Report also meets the requirements set forth in CAO No. R4-2011-0046 issued to 
Shell by RWQCB on March 11, 2011.  This FS replaces and updates the Screening FS 
included in the Revised SSCG Report, and contains a detailed evaluation of remedial 
alternatives as requested by the RWQCB [LARWQCB, 2014].  This FS Report follows 
the general form set forth in the Guidance for Conducting Remedial Investigations and 
Feasibility Studies Under CERCLA (RI/FS Guidance) [USEPA, 1988]. 

The FS Report addresses remediation for constituents of concern (COCs) found to be 
present at the Site.  Based on the results of the HHRA, the primary Site COCs include 
the petroleum hydrocarbons TPH-diesel and TPH-motor oil, and VOCs such as benzene 
and naphthalene related to petroleum hydrocarbon impacts (Table 2-1).   
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In the HHRA, remedial action objectives (RAOs), which are specific to a medium (i.e., 
soil, soil vapor, or groundwater), and which contain numerical target risk levels for the 
Site COCs, are developed.  RAOs also consider identified receptors at the Site and 
regulatory requirements. The following RAOs are proposed for the Site based on the 
above Site-specific considerations: 

• Prevent human exposures to concentrations of COCs in soil, soil vapor, and 
indoor air such that total (i.e., cumulative) lifetime incremental carcinogenic 
risks are within the NCP risk range of 1×10-6 to 1×10-4 and noncancer hazard 
indices are less than 1 or concentrations are below background, whichever is 
higher.  Potential human exposures include onsite residents and construction 
and utility maintenance workers.  For onsite residents, the lower end of the 
NCP risk range (i.e., 1×10-6) and a noncancer hazard index less than 1 have 
been used.   

• Prevent fire/explosion risks in indoor air and/or enclosed spaces (e.g., utility 
vaults) due to the accumulation of methane generated from the anaerobic 
biodegradation of petroleum hydrocarbons in soils.  Eliminate methane in the 
subsurface to the extent technologically and economically feasible. 

• Remove or treat LNAPL to the extent technologically and economically 
feasible, and where a significant reduction in current and future risk to 
groundwater will result. 

• Reduce COCs in groundwater to the extent technologically and economically 
feasible to achieve, at a minimum, the water quality objectives in the Basin 
Plan to protect the designated beneficial uses, including municipal supply.   

A further consideration is to maintain residential land use of the Site and avoid 
displacing residents from their homes or physically dividing the established Carousel 
community.  

Following development of RAOs, the FS Report includes identification and screening 
of a range of technologies, each of which can address a specific Site issue and 
contribute to meeting a RAO.  Screening of technologies is followed in the FS Report 
by the identification, screening and detailed evaluation of a range of remedial 
alternatives for the Site.   

Technologies in the FS Report are identified in two categories:  (1) technologies that 
interrupt the human health exposure pathway; and (2) technologies that remove COC 
mass in addition to interrupting the human health exposure pathway.  In the first 
category, the following technologies are identified: 

SB0484\Kast FS Report.docx ES-2 3/7/2014 



 

 
 

• Potential sub-slab vapor intrusion mitigation, which may include the 
installation of passive barriers, passive venting, or active sub-slab 
depressurization; 

• Capping portions of the Site, which involves the placement of cover over 
impacted media; and 

• Institutional controls, which restrict access to impacted media. 

Technologies that remove COC mass in addition to interrupting the human health 
exposure pathway include the following: 

• Excavation 

• Soil vapor extraction (SVE) 

• Bioventing 

• In-situ chemical oxidation (ISCO) 

• Light non-aqueous phase liquid (LNAPL) source removal 

• Supplemental remediation of groundwater 

• Groundwater monitored natural attenuation (MNA)  

• Three methods that may assist in mass removal, but do not themselves remove 
COCs: 

– Lifting and cribbing houses to allow excavation beneath houses 

– Temporarily moving houses to allow excavation beneath houses 

– Removal of residual concrete reservoir slabs. 

After screening (Table 4-1), three technologies are eliminated from further 
consideration:  in-situ chemical oxidation, lifting and cribbing houses to allow 
excavation beneath houses, and temporarily moving houses to allow excavation beneath 
houses.   

Groups of technologies are combined into preliminary remedial alternatives to develop 
complete cleanup approaches.  The following preliminary remedial alternatives are 
developed: 

• Alternative 1 – No Action 

• Alternative 2 – Entire Site Excavation of Impacted Soils 

• Alternative 3 – Entire Site Excavation to 10 Feet 
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• Alternative 4 – Excavation of Site soils from both landscaped areas and 
beneath residential hardscape; existing institutional controls; sub-slab vapor 
intrusion mitigation; SVE/bioventing; LNAPL removal; groundwater MNA; 
and supplemental groundwater remediation.  Three separate excavation 
alternatives in this category are evaluated in the FS Report: 

– Alternative 4B – Excavation to 3 feet bgs 

– Alternative 4C – Excavation to 5 feet bgs 

– Alternative 4D – Excavation to 10 feet bgs 

• Alternative 5 – Excavation of Site soils from landscaped areas only; existing 
institutional controls; sub-slab vapor intrusion mitigation; SVE/bioventing; 
LNAPL removal; groundwater MNA; and supplemental groundwater 
remediation.  Three separate excavation alternatives in this category are 
evaluated: 

– Alternative 5B – Excavation to 3 feet bgs 

– Alternative 5C – Excavation to 5 feet bgs 

– Alternative 5D – Excavation to 10 feet bgs 

• Alternative 6 – Cap Site 

• Alternative 7 – Capping the landscaped areas of the Site; existing institutional 
controls; sub-slab vapor intrusion mitigation; SVE/bioventing; LNAPL 
removal; groundwater MNA; and supplemental groundwater remediation 

The preliminary remedial alternatives are screened to assess those which represent 
realistic approaches to Site cleanup (Table 5-3).  In this screening step, three 
alternatives are eliminated:  Alternatives 2, 3, and 6.   

Remedial alternatives which are retained after screening (Table 5-4), and the specific 
technologies employed as part of those alternatives, then are evaluated against the 
following criteria (Table 7-1): 

• Overall protection of human health and the environment 

• Compliance with applicable or relevant and appropriate requirements 
(ARARs) 

• Long-term effectiveness and permanence 

• Reduction of toxicity, mobility, and volume through treatment 
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• Short-term effectiveness 

• Implementability 

• Cost 

• Consistency with State Water Resources Control Board Resolution 92-49 

• Social considerations 

• Sustainability 

Two additional criteria, State Acceptance and Community Acceptance, will be 
considered following public comment on the FS Report and on the RAP. 

After the evaluation of alternatives is complete, the alternatives are compared against 
each other.  This comparison, summarized below, leads to a recommended remedial 
alternative. 

Alternative 1 does not provide treatment of the COCs, and therefore does not meet the 
requirement of overall protection of human health and the environment nor does it 
comply with ARARs. 

Alternative 7 would have a very high social impact. A cap over all Site landscaped areas 
would likely decrease the aesthetic appeal of the community. All planting would need to 
be done above ground (such as in planters). This would likely have a more long-term 
effect on the community than any of the alternatives involving excavation. 

The difference among Alternatives 4B, 4C, 4D and among 5B, 5C, 5D is the depth of 
excavation, which affects many of the evaluation criteria.  Therefore, the comparative 
evaluation of these alternatives is a balancing of the benefits of deeper excavation 
versus the additional issues involved in deeper excavation.  The City of Carson Building 
Code Section 8105, which amends the L.A. County Building Code Section 7003.1 is an 
existing institutional control that would limit, through permitting processes, contact 
with impacted soils beneath a depth of 3 feet. Since Alternatives 4B and 5B both would 
excavate impacted soils to a depth of 3 feet, the City of Carson Building Code is an 
institutional control which provides a regulatory basis for the protectiveness of 
excavation to 3 feet bgs.   

Excavation to 5 or 10 feet bgs would require shoring of the excavation, setbacks from 
structures, sloped excavation sidewalls, and/or slot trenching in accordance with 
geotechnical requirements.  These requirements may reduce the area of excavations and 
reduce the effectiveness of the alternative. Additionally, deeper excavation to 5 feet bgs 
or 10 feet bgs would result in more days when impacted soil would be exposed, and 
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therefore a greater potential exposure to the community and workers for a longer period 
than excavating to 3 feet bgs.  This FS Report further shows that Alternatives 4D and 
5D (excavation to 10 feet bgs) would not be implementable, for two key reasons.  First, 
at properties where it is impractical for the necessary excavation equipment to be 
brought into residential back yards without removing the house; as a result, those yards 
could not be excavated to 10 feet.  Second, the shoring, setbacks, sloped excavation 
sidewalls, and/or slot trenching requirements significantly reduce the effectiveness of 
excavation to 10 feet, even if it were implementable.  Based on these comparisons, 
Alternatives 4B and 5B are preferred over the other alternatives with greater depths of 
excavation.    

Alternative 4B differs from Alternative 5B in the approach to residential hardscape.  In 
Alternative 4B, residential hardscape is removed and impacted soils are excavated to a 
depth of 3 feet prior to backfilling the excavation and replacing the hardscape.  In 
Alternative 5B, no removal of residential hardscape occurs and no excavation is 
conducted beneath residential hardscape.  This is a critical distinction, because the City 
of Carson does not require that homeowners obtain a permit or notify the City prior to 
removing residential hardscape from their property.  Because of the lack of a permitting 
or notification requirement, Alternative 5B, which does not include excavation of 
impacted soils beneath residential hardscape, is not expected to be as protective as 
Alternative 4B which includes excavation beneath residential hardscape to 3 feet.  For 
Alternative 5B to be protective, an additional land use covenant (LUC) or a notification 
system would be required to ensure notification to Shell for removal of residential 
hardscape or digging beneath residential hardscape.  Such a LUC would not be effective 
absent homeowner agreement and cooperation.   

Alternative 4B meets the threshold criterion of providing overall protection of human 
health and the environment and it complies with ARARs.  It best balances the 
remaining evaluation criteria.  Alternative 4B includes the following components: 
excavation of Site soils to 3 feet bgs from both landscaped areas and beneath residential 
hardscape; existing institutional controls; sub-slab vapor intrusion mitigation; 
SVE/bioventing; LNAPL removal; groundwater MNA; and supplemental groundwater 
remediation.  Based on the evaluation presented in the FS Report, Alternative 4B is 
recommended and will be carried forward into the RAP, where more detail associated 
with its implementation is developed. 
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1. INTRODUCTION 

1.1 Regulatory Basis 

Geosyntec Consultants, Inc. (Geosyntec), with support from URS Corporation (URS), 
prepared this Feasibility Study Report (FS Report) for the former Kast Property (Site) in 
Carson, California on behalf of Equilon Enterprises LLC, doing business as Shell Oil 
Products US (Shell or SOPUS).   

This FS Report, and companion Human Health Risk Assessment (HHRA) [Geosyntec, 
2014] and Remedial Action Plan (RAP) [URS and Geosyntec, 2014], are being 
submitted concurrently as separate documents.  Preparation of these documents follows 
a series of environmental investigations performed by URS and Geosyntec on Shell’s 
behalf in response to Section 13267 letters issued to SOPUS by the Los Angeles 
Regional Water Quality Control Board (RWQCB or Regional Board) on May 8 and 
October 1, 2008 and November 18, 2009, Section 13304 letter dated October 15, 2009, 
and Cleanup and Abatement Order (CAO) R4-2011-0046 dated March 11, 2011.   

Shell submitted a Revised Site-Specific Cleanup Goal Report (Revised SSCG Report) 
on October 21, 2013 [Geosyntec, 2013b] in response to a RWQCB directive in a letter 
of August 21, 2013.  In the Revised SSCG Report, Shell conducted a Screening FS 
which included a general evaluation of various alternatives for remediation of the Site.  
In a letter from RWQCB dated January 23, 2014, RWQCB provided comments and 
directives to Shell [LARWQCB, 2014a].  The comments directed Shell to prepare a 
RAP including: 

“Consistent with State Water Board Resolution 92-49, the RAP shall evaluate 
the alternatives with respect to effectiveness, feasibility, and cost and propose a 
remedy or remedies that have a substantial likelihood to achieve compliance, 
within a reasonable time frame, with the cleanup goals and objectives.” 

This FS Report, submitted concurrently with the RAP and HHRA, fulfills this 
requirement with respect to evaluation of alternatives for remediation of the former Kast 
property, and it also meets the requirements set forth in CAO No. R4-2011-0046 issued 
to Shell by RWQCB on March 11, 2011.  This FS replaces and updates the Screening 
FS included in the Revised SSCG Report, and contains a detailed evaluation of remedial 
alternatives as requested by RWQCB in their January 23, 2014 directive [LARWQCB, 
2014a].  This FS Report is not required by RWQCB to be a CERCLA-compliant FS 
Report, but it follows the general form of the Guidance for Conducting Remedial 
Investigations and Feasibility Studies Under CERCLA (RI/FS Guidance) [USEPA, 
1988]. 
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RWQCB also directed Shell to use RWQCB-revised SSCGs in preparing the RAP and 
HHRA.  The HHRA includes proposed modifications to certain of the soil SSCGs 
proposed by RWQCB to protect groundwater based on RWQCB’s 1996 Interim Site 
Assessment & Cleanup Guidebook [LARWQCB, 1996].  The directed and modified 
SSCGs are presented in the HHRA and discussed in Section 3.2 of this FS Report.  The 
SSCGs shown in these tables support unrestricted residential land use for the Site. 

Additionally, RWQCB directed Shell to address recommendations from the UCLA 
Expert Panel, which was convened to provide input to RWQCB on Site cleanup.  In its 
development and structure, this FS Report considers comments from the Expert Panel 
cautioning against eliminating remediation options prior to preparation of the RAP 
[UCLA Expert Panel, 2013].  The specific example provided by the Expert Panel to 
support this comment was that the Revised SSCG Report eliminated bioventing. 
Bioventing is now included in the FS Report, and is incorporated into most of the 
remedial alternatives.  In addition to the inclusion of bioventing, this FS Report 
provides a broader assessment of applicable technologies (see Section 5) than was 
included in Screening FS included in the Revised SSCG Report.   

1.2 Feasibility Study Report Objectives 

The objective of this FS Report is to identify and screen remedial technologies capable 
of contributing to the Site cleanup, then to identify, screen and evaluate remedial 
alternatives capable of achieving the RAOs presented in the HHRA, leading to the 
recommendation of a remedial alternative for further development in the RAP. 

1.3 Feasibility Study Organization 

The remainder of this FS Report is organized as follows: 

• Section 2 provides Site background information;

• Section 3 contains a brief summary of the remedial action objectives (RAOs),
target risk levels, and identifies the resultant properties which require
remediation;

• Section 4 presents the identification and screening of technologies that may be
used to remediate the former Kast Property;

• Section 5 assembles the retained technologies into remedial alternatives, then
screens these alternatives;

• Section 6 presents the detailed evaluation of the retained remedial alternatives;
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• Section 7 provides a comparison of remedial alternatives to provide the basis
for selection of a recommended alternative;

• Section 8 summarizes the recommended alternative for further development in
the RAP.
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2. SITE BACKGROUND INFORMATION

2.1 Site History 

The former Kast Property is a former petroleum storage facility that was operated by 
Shell Company of California and then Shell Oil Company from the mid-1920s to the 
mid-1960s.  The property was sold to residential real estate developers who redeveloped 
it as the Carousel Community residential housing tract in the late 1960s.  The Site is 
located in the City of Carson in the area inclusive of Marbella Avenue on the west side, 
Panama Avenue on the east side, E. 244th Street on the north side, and E. 249th Street 
on the south side (Figure 2-1).  The Site is bordered by the Los Angeles County 
Metropolitan Transportation Authority (MTA) railroad tracks to the north (formerly 
owned by the BNSF Railway Company), Lomita Boulevard to the south, residential 
properties of the Monterey Pines Community and industrial property of the former 
Turco Products Facility to the west, and residential properties to the east (Figure 2-2). 

Detailed Site background information, including information on historical Site 
operations, onsite structures formerly present, and Site demolition and development by 
the developers was provided in the Plume Delineation Report [URS, 2010a] and the Site 
Conceptual Model [Geosyntec, 2010], included as Appendix A to the Plume 
Delineation Report.  The Site was undeveloped until 1923 when Shell Company of 
California purchased the 44-acre property from Mary Kast and constructed three oil 
storage reservoirs on the Site.  Two of the reservoirs (the central and southern 
Reservoirs No. 5 and 6) had capacities of 750,000 barrels, and the third (northern 
Reservoir No. 7) had a capacity of 2 million barrels.  The reservoirs were partially in-
ground and partially aboveground and with earthen berms constructed using soils 
excavated from the below-ground portions of the reservoirs.  The reservoirs had wire-
mesh reinforced concrete-lined floors and side walls, and were covered with wood 
frame roofs supported by wooden posts on concrete pedestals [URS, 2010a].  The outer 
berms were 15 to 20 feet above surrounding grade, and the outer walls of the berms are 
believed to have been covered with asphalt.  The oil storage reservoirs were primarily 
used to store crude oil.  Historical records cited in the Plume Delineation Report [URS, 
2010a] indicate that bunker oil or heavier intermediate refinery streams may also have 
been stored in the reservoirs at one time, but the time and quantity of bunker oil storage 
is unknown.  The reservoirs were not used to store refined finished hydrocarbon 
products. 

Site use remained as an active oil storage facility until approximately the late 1950s, 
when the Site became used on a standby reserve basis.  In October of 1965, Shell Oil 
Company entered into a Purchase Option Agreement to sell the Site, with the oil storage 
reservoirs intact, to Richard Barclay or his nominee.  Richard Barclay was a principal in 
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Barclay Hollander Curci, Inc., later renamed to Barclay Hollander Corporation (BHC), 
and Lomita Development Company (Lomita Development).  Lomita Development was 
subsequently merged into Barclay Hollander Curci.  BHC is now a wholly-owned 
subsidiary of Dole Food Company, Inc. (Dole).   

In December 1965, Richard Barclay designated Lomita Development as his nominee for 
purchase of the Site.  The property was evaluated for BHC and Lomita Development by 
Pacific Soils Engineering, which performed soil borings and developed engineering 
studies and grading plans for the Site.  Beginning in 1966, BHC and its contractors 
conducted these studies, removed the remaining residual oil and water from the 
reservoirs, demolished the reservoirs and graded the Site.  Lomita Development’s 
request to rezone the Site from industrial to residential was approved by Los Angeles 
County in October 1966, and in the same month, title was transferred to Lomita 
Development under the Purchase Option Agreement.  Construction of homes began in 
1967 and was apparently completed in or around the early 1970s.  The Site has 
remained residential since that time.  More detailed information on the Site background 
is included in the Plume Delineation Report [URS, 2010a], in Appendix A [Geosyntec, 
2010]. 

2.2 Regulatory Involvement 

The Site came under the attention of the Regional Board in 2008 when environmental 
investigations for the neighboring former Turco Products Facility, located directly west 
of the Site, discovered contamination by petroleum hydrocarbons at sample locations 
within the former Kast Property.  The Department of Toxic Substances Control (DTSC) 
communicated these findings to the Regional Board in March 2008, and in April 2008 
the Regional Board sent an inquiry to Shell regarding the status of any environmental 
investigations at the Site.  This inquiry was followed by the Regional Board’s California 
Water Code (CWC) Section 13267 Order to Conduct an Environmental Investigation at 
the former Kast Property issued to Shell on May 8, 2008.  Shell has conducted a series 
of investigations, pilot studies, and other environmental evaluations of the Site in 
response to that Order and subsequent 13267 Orders issued on October 1, 2008 and 
November 18, 2009, Section 13304 Order dated October 15, 2009, and Cleanup and 
Abatement Order (CAO) R4-2011-0046 dated March 11, 2011, as amended.   

RWQCB’s letter dated January 23, 2014 required that the RAP and supporting 
documents (including this FS) should address the comments by the Expert Panel, 
included as an attachment to that letter.  This FS Report is being submitted in response 
to RWQCB’s recommendation that a separate FS Report be prepared for this project 
[LARWQCB, 2014a].  This FS Report follows the general form of the Guidance for 
Conducting Remedial Investigations and Feasibility Studies Under CERCLA (RI/FS 
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Guidance) [USEPA, 1988].  The alternative recommended in this FS Report is further 
developed in the RAP. 

2.3 Site Setting, Geology and Hydrogeology 

The Site consists of approximately 44 acres occupied by 285 single-family residential 
properties and City streets collectively referred to as the Carousel Tract.  It is located 
within the West Coast Basin of the Los Angeles Coastal Plain, approximately 3 miles 
northwest of Long Beach Harbor.  The Site is relatively flat, with a gradual slope to the 
northwest.  The elevation across the Site ranges from approximately 30 to 40 feet above 
mean sea level (msl).  The Site is not located within a 100- or a 500-year Federal 
Emergency Management Agency (FEMA) designated flood zone [URS, 2008].  
Historically, the Site area has been an oil production area, and active oil production 
wells are still present to the west and northwest of the Site.  Due to historical oil 
production, the area directly south of the Site across Lomita Boulevard is designated as 
within the City of Los Angeles methane mitigation zone. 

Geologically, the Basin consists of a very thick sequence of unconsolidated marine and 
continental sediments overlying consolidated sedimentary rocks that range in age from 
a few thousand years to tens of million years.  Based on Site investigations, the upper 
10 feet of soil beneath the Site generally is dominantly fine grained and consists of silt 
with layers or lenses of silty fine sand.  Soils between 10 and 15 feet bgs consist 
primarily of silt and silty fine sand.  From 15 to 85 feet bgs Site soils consist of fine 
sands to silty fine sand.  Soils encountered between 85 and approximately 180 feet bgs 
consist of silt, silty sand, and fine to medium sand.   

Shallowest groundwater encountered beneath the Site occurs within the Bellflower 
aquitard, an overall fine-grained unit that locally has sandy intervals.  First groundwater 
occurs at a depth of approximately 53 feet beneath the Site, with a groundwater flow 
direction to the northeast [URS, 2014]. 

The Gage aquifer occurs beneath the Bellflower aquitard and extends from 
approximately 90 to 170 feet bgs.  Groundwater flow direction in the Gage aquifer is to 
the east-northeast.  The Lynwood aquifer, also known as the “400-foot Gravel,” and the 
deeper Silverado aquifer are located below the Gage aquifer and may be merged in the 
Site vicinity [DWR, 1961].  The Lynwood aquifer is dominated by coarse sand and 
gravel in the Site vicinity [Equilon, 2001].  These two aquifers extend from 
approximately 200 feet bgs to at least 550 feet bgs in the Site vicinity.  The Lynwood 
and Silverado aquifers are major sources of groundwater for municipal drinking water 
wells in the Los Angeles Basin [Equilon, 2001].  However, neither the Gage aquifer, 
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nor the shallow Bellflower aquitard (in which the first regional unconfined groundwater 
was encountered at the Site) is a known source for drinking water in the Site area.   

The nearest drinking water well, CWS Well 275, is located 435 feet west of the western 
Site boundary, upgradient of the Site and downgradient of the Former Fletcher Oil 
Refinery (Figure 2-2).  CWS Well 275 produces water from the Lynwood and 
Silverado aquifers which are below 200 feet bgs in this area.  Drinking water is supplied 
to the Carousel neighborhood and surrounding communities by California Water 
Services Company (Cal-Water), which regularly tests the drinking water to ensure that 
it meets state and federal drinking water standards.  Information on the quality of water 
provided by Cal-Water is available from https://www.calwater.com/docs/ccr/2012/rd-
dom-2012.pdf. 

A significant body of additional background information for the Site is contained in the 
RAP [URS and Geosyntec, 2014]. 

2.4 Constituents of Concern 

An initial step in the HHRA process is an evaluation of available data to identify media-
specific COCs [Geosyntec, 2014].  Chemicals that were detected in at least one sample 
in a given media, were included in the COC selection process.  A toxicity-concentration 
screen using conservative risk-based screening levels was then used to focus the list of 
COCs to those chemicals that have the potential to contribute significantly to potential 
risk at the Site [Geosyntec, 2013b].  In addition, the COC screening process for metals 
and carcinogenic PAHs (cPAHs as benzo(a)pyrene equivalents) included a comparison 
to background concentrations, with only those compounds exceeding background and 
the conservative risk-based screening level being selected as COCs for evaluation in the 
HHRA.  

The COCs that have been identified for soil, sub-slab soil vapor, and soil vapor that 
were carried forward into the HHRA are summarized in Table 2-1. 

As discussed in the Revised SSCG Report [Geosyntec, 2013b], some COCs may have 
migrated through the vadose zone to groundwater.  However, based on groundwater 
data collected at and adjacent to the Site, it appears that the extent of the COCs in 
groundwater related to the Site is stable and decreasing.  Furthermore, COC values in 
the downgradient wells near the Site boundary are below or very close to the MCLs and 
notification limits (NLs).  Based on these facts and the age of the releases of COCs in 
the vadose zone (>~45 years), it is unlikely that significant additional groundwater 
impacts would result from the remaining soil impacts.  However, COCs currently 
present in the vadose zone at the Site, which are also present in Site groundwater, may 
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theoretically represent a continuing source of potential groundwater contamination.  To 
address this potential, soil COCs for the leaching to groundwater pathway were selected 
based on if the constituent was detected in groundwater above its respective maximum 
contaminant level (MCL) or notification level (NL).  Table 2-1 also includes the COCS 
that were identified for evaluation of potential leaching to groundwater in the HHRA. 

Based on the results of the HHRA primary COCs identified for the Site include the 
petroleum hydrocarbons, TPH-diesel and TPH-motor oil, and petroleum related VOCs 
such as benzene, ethylbenzene and naphthalene.  The remedy is designed to address 
these primary COCs and the other COCs identified in Table 2-1. 
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3. CLEANUP OBJECTIVES AND GOALS 

3.1 Remedial Action Objectives 

Medium-specific (i.e., soil, soil vapor, and groundwater) RAOs have been developed 
for the Site, and numerical target risk levels for the COCs have been developed to 
achieve the medium-specific RAOs.  These medium-specific RAOs and target risk 
levels are included in the evaluation in this FS, including an analysis of economic and 
technological feasibility in accordance with State Water Resources Control Board 
Resolution 92-49 and other Applicable or Relevant and Appropriate Requirements 
(ARARs).  RAOs provide the basis to identify the recommended remedial alternative 
that is then addressed in the RAP.  

Various demarcations of acceptable risk have been established by regulatory agencies.  
The National Oil and Hazardous Substances Pollution Contingency Plan [NCP, 
40 CFR 300] indicates that lifetime incremental cancer risks posed by a site should not 
exceed a range of one in one million (1×10-6) to one hundred in one million (1×10-4) 
and that noncarcinogenic chemicals should not be present at levels expected to cause 
adverse health effects (i.e., a Hazard Quotient [HQ] greater than 1).  In addition, other 
relevant guidance [USEPA, 1991] states that sites posing a cumulative cancer risk of 
less than 1×10-4 and hazard indices less than unity (1) for noncancer endpoints are 
generally not considered to pose a significant risk warranting remediation.  The 
California Hazardous Substances Account Act (HSAA) incorporates the NCP by 
reference, and thus also incorporates the acceptable risk range set forth in the NCP.  In 
California, the Safe Drinking Water and Toxic Enforcement Act of 1986 (Proposition 
65) regulates chemical exposures to the general population and is based on an 
acceptable risk level of 1×10-5.  The California Department of Toxic Substances Control 
(DTSC) considers the 1×10-6 risk level as the generally accepted point of departure for 
risk management decisions for unrestricted land use.  Cumulative cancer risks in the 
range of 1×10-6 to 1×10-4 may therefore be considered to be acceptable, with cancer 
risks less than 1×10-6 considered de minimis.  The risk range and target hazard index has 
been considered in developing RAOs based on human health exposures to soil and soil 
vapor.  For groundwater and the soil leaching to groundwater pathway, water quality 
objectives in the Basin Plan to protect the designated beneficial uses, including 
municipal supply, have been considered.    

The following RAOs are proposed for the Site based on the above and site-specific 
considerations: 

• Prevent human exposures to concentrations of COCs in soil, soil vapor, and 
indoor air such that total (i.e., cumulative) lifetime incremental carcinogenic 
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risks are within the NCP risk range of 1×10-6 to 1×10-4 and noncancer hazard 
indices are less than 1 or concentrations are below background, whichever is 
higher.  Potential human exposures include onsite residents and construction 
and utility maintenance workers.  For onsite residents, the lower end of the 
NCP risk range (i.e., 1×10-6) and a noncancer hazard index less than 1 have 
been used.   

• Prevent fire/explosion risks in indoor air and/or enclosed spaces (e.g., utility 
vaults) due to the accumulation of methane generated from the anaerobic 
biodegradation of petroleum hydrocarbons in soils.  Eliminate methane in the 
subsurface to the extent technologically and economically feasible. 

• Remove or treat LNAPL to the extent technologically and economically 
feasible, and where a significant reduction in current and future risk to 
groundwater will result. 

• Reduce COCs in groundwater to the extent technologically and economically 
feasible to achieve, at a minimum, the water quality objectives in the Basin 
Plan to protect the designated beneficial uses, including municipal supply.   

A further consideration is to maintain residential land-use of the Site and avoid 
displacing residents from their homes or physically divide the established Carousel 
community.  

3.2 Site-Specific Cleanup Goals 

Medium-specific SSCGs for soil, soil vapor, and groundwater have been designed along 
with the results of the HHRA to achieve these RAOs.  The SSCGs were developed 
using the guidance documents and agency policies identified by the Regional Board, as 
well as other applicable resources.  The SSCGs for each medium are summarized 
below. 

3.2.1 Soil 

SSCGs for soil were calculated considering human health exposure pathways (i.e., risk-
based SSCGs), and the leaching to groundwater pathway.  Risk-based SSCGs were 
developed using a methodology and approach similar to that used to conduct the 
property-specific HHRSEs.  Risk-based SSCGs for the residential scenario are based 
on: (1) frequent exposure assumptions (350 days per year) for shallow soil (e.g., from 0 
to 5 feet bgs), and (2) infrequent exposure assumptions (4 days per year) for soils at 
depth that residents are unlikely to contact more than a few times per year (e.g., from 5 
to 10 feet bgs).  Risk-based SSCGs for the construction and utility maintenance worker 
scenario are developed assuming exposures can occur to soil at depths from 0 to 10 feet 
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below ground surface (bgs).  Soil SSCGs for the leaching to groundwater pathway are 
calculated following methods recommended in RWQCB’s “Interim Site Assessment & 
Cleanup Guidebook” [LARWQCB, 1996].   

• The Soil SSCGs for residential exposures are chemical-specific numerical 
values for COCs assuming a target incremental cancer risk of 1×10-6 and a 
hazard quotient of 1.  These numerical target risk levels are calculated for both 
frequent and infrequent exposure assumptions. 

• The Soil SSCGs for construction and utility maintenance worker exposures are 
chemical-specific numerical values for COCs assuming a target incremental 
cancer risk of 1×10-5 and a hazard quotient of 1.   

• The Soil SSCGs for the leaching to groundwater pathway are chemical-specific 
numerical values for COCs based on protection of groundwater to California 
Maximum Contaminant Levels (MCLs), Notification Levels (NLs), or risk-
based values for COCs with no published MCL or NL. 

As described in the HHRA, the soil SSCGs for the leaching to groundwater pathway are 
different than those listed in Table 1 of the January 23, 2014 RWQCB letter directing 
Shell to submit this RAP.  The soil SSCGs for the leaching to groundwater pathway 
follow the methods presented in RWQCB’s “Interim Site Assessment & Cleanup 
Guidebook” [LARWQCB, 1996].  Details of these soil SSCG calculations are provided 
in the HHRA [Geosyntec, 2014] and the results are presented in Table 3-1. 

3.2.2 Soil Vapor  

As requested in the January 23, 2014 RWQCB letter soil vapor SSCGs for the 
residential exposures have been calculated assuming a vapor intrusion attenuation factor 
of 0.002.  Odor-based screening levels also have been developed and were considered. 
The odor-based screening levels for soil vapor published in the San Francisco Bay 
Regional Water Quality Control Board Environmental Screening Level documentation 
[SFBRWQCB, 2013] are used.  Note that the risk-based SSCGs are lower than the 
odor-based screening levels for all COCs.  Consequently, remedial planning to address 
risk-based SSCGs will also address odor concerns.   

The SSCGs for construction and utility maintenance worker exposures are chemical-
specific numerical values for COCs assuming a target incremental cancer risk of 1×10-5 
and a hazard quotient of 1.  These numerical SSCGs will be applied to soil vapor from 0 
to 10 feet bgs.   The soil vapor SSCGs are presented in Table 3-2. 

The SSCGs for methane are the same as those presented in the Data Evaluation and 
Decision Matrix previously prepared for the Site.  These SSCGs are consistent with 
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California Environmental Protection Agency Department of Toxic Substances Control 
[Cal-EPA DTSC, 2005] guidance for addressing methane detected at school sites. 

Methane Level Response 

>10%LEL (> 5,000 ppmv or 0.5%) 

Soil vapor pressure > 13.9 in H2O 

Evaluate engineering controls 

> 2% - 10%LEL (> 1,000 - 5,000 ppmv) 

Soil vapor pressure > 2.8 in H2O 

Perform follow-up sampling and 
evaluate engineering controls 

3.2.3 Soil Leaching to Groundwater 

Because no current or future use of the Shallow Zone and Gage aquifer at or near the 
Site is anticipated due to high total dissolved solids and other water quality issues, as 
well as the restrictive controls on groundwater production associated with the 
adjudication of the West Basin, the following groundwater SSCGs are proposed for the 
Site (consistent with the RAOs): 

• Remove or treat LNAPL to the extent technologically and economically 
feasible, and where a significant reduction in current and future risk to 
groundwater will result, and 

• Reduce concentrations of COCs in groundwater to the extent technologically 
and economically feasible to achieve, at a minimum, the water quality 
objectives in the Basin Plan to protect the designated beneficial uses, including 
municipal supply.   

The SSCGs are shown in Table 3-1 (soil) and Table 3-2 (soil vapor). 

3.2.4 Cumulative Risk and Potential Leaching to Groundwater Analysis using 
SSCGs 

To evaluate potential human health risk or potential for leaching to groundwater, the 
SSCGs presented above were used.  These values were used to calculate cumulative 
incremental lifetime cancer risk (ILCR) and noncancer Hazard Indices estimates for 
each property and the streets for the exposure pathways and media presented above.  
For potential leaching to groundwater, the SSCGs were compared to the property-
specific and streets soil data as well. 
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The results of the cumulative human health risk and noncancer evaluation as well as the 
evaluation of potential leaching to groundwater were combined to form an overall risk 
characterization of each property.  Properties that did not meet the RAOs were 
identified for further evaluation in the FS and RAP. 

3.3 Properties Requiring Remediation 

The results of the HHRA are presented on Figures 3-1, 3-2 and 3-3.  Figure 3-1 shows 
soils impacted above RAOs at depths of <5 feet bgs; Figure 3-2 shows soils impacted 
above RAOs at depths of >5 to <10 feet bgs; and Figure 3-3 shows properties which 
will receive vapor intrusion mitigation. 

Table 3-3 presents the property addresses that exceeded the lower bound of the risk 
management range for ILCR and a noncancer hazard index of 1 for soil and sub-slab 
soil vapor, respectively.  In addition, soil leaching to groundwater and metals present 
above background are considered.  These properties along with impacts in the Streets 
are identified as not meeting the RAOs established for the Site and are considered 
further in remedial planning.   

The number of properties requiring remediation are as follows: 

Medium Depth Number of Properties 
with Exceedances 

Soil <5 ft bgs 183 

Soil <5 ft bgs and >5 to <10 ft bgs combined 214 

Soil Vapor Sub-slab 27 
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4. IDENTIFICATION AND SCREENING OF REMEDIAL 
TECHNOLOGIES 

4.1 Introduction 

Remedial technologies that may be used to meet remedial action objectives (RAOs) 
presented in Section 3 of this FS Report are identified and screened in this section. 
Technologies in remedial actions mitigate exposure either through elimination of 
exposure pathways or through removal of COC mass in one or more of the affected 
media (i.e., soil, soil vapor, or groundwater). In Section 4.2, a range of remedial 
technologies is identified that have potential applicability to the Site. In Section 4.3, 
these technologies are screened using three criteria: effectiveness, implementability, and 
cost. Section 4.4 provides a list of retained remedial technologies that are assembled 
into preliminary remedial alternatives in Section 5. 

4.2 Identification of Remedial Technologies 

4.2.1 Technologies that Interrupt the Human Health Exposure Pathway 

The following technologies interrupt the human health exposure pathway: 

• Sub-slab vapor intrusion mitigation, which may include the installation of 
passive barriers, passive venting, or active sub-slab depressurization; 

• Capping portions of the Site, which involves the placement of cover over the 
impacted media; 

• Removal of all Site features; and 

• Institutional controls, which restrict access to impacted media. 

Each of these technologies is discussed in the following subsections. 

4.2.1.1 Sub-slab Vapor Intrusion Mitigation 

Sub-slab vapor intrusion mitigation can take several forms.  Passive barriers are 
materials or structures installed below a building to physically block the entry of vapors. 
Passive barriers ideally cause soil vapor that would otherwise enter an overlying 
building under diffusion or pressure gradients to migrate laterally beyond the building 
footprint.  

Passive venting involves placing a venting layer below a building foundation to allow 
soil vapor to move laterally beyond the building footprint under natural diffusion 
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gradients (resulting from the buildup of soil vapor below the building) or pressure 
(thermal or wind-created) gradients. 

Sub-slab depressurization (SSD) is widely considered the most practical sub-slab vapor 
intrusion mitigation strategy for most existing and new structures, including those with 
basement slabs or slab-on-grade foundations [DTSC, 2011].  SSD systems function by 
creating a pressure differential across the slab that favors movement of indoor air 
downward into the subsurface. Vapor extraction points are placed beneath the slab and 
vapors are extracted.  This is accomplished by pulling soil vapors from beneath the slab 
and venting them to the atmosphere at a height above the outdoor breathing zone and 
away from windows and air supply intakes. 

The use of sub-slab vapor intrusion mitigation technologies can be effective at 
interrupting the human health exposure pathway to subsurface vapor sources.  As noted 
above, analysis of the vapor intrusion pathway presented in the Revised SSCG Report 
indicated that vapor intrusion is not a significant pathway at the Site, and that observed 
concentrations in indoor air are likely due to background sources.  However, this 
technology may be considered as a protective measure based on the analysis in the 
HHRA. 

4.2.1.2 Capping Portions of the Site 

Capping involves placing a protective barrier, consisting of a cover, or “cap”, over 
impacted material such as impacted soil. Caps do not destroy or remove contaminants. 
Instead, they isolate COCs and keep them in place to avoid their spread and to prevent 
human and ecological receptors from contacting them. Various types of caps may be 
employed depending on Site-specific variables. Types of Site caps may include clean 
soil, synthetic fibers, clay, asphalt, concrete, marker beds or layers, and chemical or 
other types of sprays that can solidify a Site surface. Additionally, existing covers (e.g., 
clean soils, concrete foundations and floor slabs of houses, sidewalks, street pavement, 
etc.) may provide a protective barrier to minimize the potential for exposure to impacted 
soil below.   

4.2.1.3 Removal of All Site Features 

The removal of all Site features would include the removal of all houses, landscape, 
hardscape, roads, and utilities though various demolition and excavation methods. 
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4.2.1.4 Institutional Controls 

Institutional controls consist of administrative steps that may be used, in conjunction 
with other technologies or as a stand-alone approach, to minimize the potential for 
exposure and/or protect the integrity of a response action.  Institutional controls are 
commonly utilized at sites to achieve cleanup objectives, and can take many forms 
[USEPA, 2012b].  At the former Kast Property, institutional controls may include 
reliance on existing LA County and City of Carson code provisions and permitting 
processes so that current and future residents are made aware of residual impacts and 
are restricted from exposure to residual impacts.  Other land use covenants (LUC) also 
may be appropriate for the Site.  Under certain remedial scenarios, a new LUC would 
be required to prohibit residential hardscape removal, but it would not be effective 
absent homeowner agreement and cooperation. 

In their January 23, 2014 letter, RWQCB states that excavation to a depth requiring a 
grading permit under L.A. County Building Code “is supportive of unrestricted 
residential use because institutional controls are already in place...” [LARWQCB, 
2014a]. RWQCB notes that in the Carousel Tract, the L.A. County Building Code is 
administered by the City of Carson.  RWQCB states as follows:  “Because the City of 
Carson must be notified and approve excavations below five feet, the City could readily 
inform residents and workers of other appropriate precautions necessary for excavations 
below five feet through existing administrative processes.”  The L.A. County Building 
Code, therefore, acts as an applicable or relevant and appropriate requirement (ARAR) 
for excavations deeper than five feet at the Site. 

While the statements above refer to the County requirement of Grading Permits for 
excavations 5 feet or deeper, the City of Carson has amended the L.A. County Building 
Code Section 7003.1 to require a Grading Permit for excavations 3 feet or deeper. City 
of Carson Building Code Section 8105 (amending the L.A. County Building Code) 
states that:  

“A Grading Permit shall not be required for: 

“1.  An excavation which (a) is less than three (3) feet in depth below natural 
grade, or (b) does not create a cut slope greater than three (3) feet in height 
and steeper than one and one-half (1-1/2) horizontal to one (1) vertical. 

“2.  A fill not intended to support structures and which does not obstruct a 
drainage course if such fill is placed on natural grade that has a slope not 
steeper than three (3) horizontal to one (1) vertical and (a) is less than one (1) 
foot in depth at its deepest point, measured vertically upward from natural 
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grade to the surface of the fill, or (b) does not exceed twenty (20) cubic yards 
on any one (1) lot.” 

Adopting RWQCB’s logic regarding notifications for excavations deeper than five feet, 
it is logical to conclude that because the City must be notified and approve excavations 
deeper than 3 feet, the City could readily inform residents and workers of other 
appropriate precautions necessary for excavations below 3 feet through existing 
administrative processes, and also notify Shell that monitoring and disposal may be 
required.     

Because an institutional control is already in place in the City of Carson requiring 
grading permits in order to excavate at depths below 3 feet, these requirements would 
not interfere with a homeowner’s unrestricted use and enjoyment of his or her property.    

Although the existing institutional controls are fully protective, Shell and other 
responsible parties have experience with an enhancement to an institutional controls 
program that Shell would be willing to discuss with RWQCB.  An example of such an 
enhancement is in use at the Del Amo Soil and NAPL OU site.1  

1 At the Del Amo Soil and NAPL OU site, the site remedy includes multiple layers of institutional 
controls (ICs) used in conjunction to protect site workers and the public from potential exposure to site 
contaminants. One of the layers of the ICs is called the “Permit Review IC”, which is currently active as a 
pilot program. For this Permit Review IC, the responsible parties (including Shell), USEPA, and DTSC 
worked together with the City of Los Angeles to place “flags” in the Los Angeles Department of 
Planning’s Zoning Information and Map Access System (ZIMAS) database for the parcels that make up 
the Del Amo site. Flags alert City staff and applicants of special conditions or restrictions that apply to a 
specific parcel. These flags provide information and instructions to City employees and permit applicants 
who propose development in identified locations that require grading/excavation or building permits. The 
flag informs the user that the parcel’s location requires contact with EPA’s project team for an 
environmental review.  As building permit applications are reviewed by the City of Los Angeles Building 
and Safety Department, applicants are be referred to EPA’s Environmental Review Team (ERT) to 
review construction plans and determine whether contaminated soil or groundwater would be 
encountered. The ERT is currently composed of EPA, DTSC, along with the responsible parties.   
 
With this IC pilot program, the responsible parties serve as the point of contact for permit applicants. The 
responsible parties conduct an initial review by obtaining information from the applicant regarding the 
nature of the proposed construction project, proposed land use, and locations and depths of excavations. 
If the proposed project involves applicable soil penetration, EPA issues a letter to the applicant that 
outlines specifies actions to be taken prior to or during the construction process that are necessary to 
protect human health and the environment, or that states that the project can proceed without further 
evaluation.  
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4.2.2 Technologies that Remove COC Mass and Interrupt the Human Health 
Exposure Pathway 

Technologies that remove COC mass in addition to interrupting the human health 
exposure pathway can operate through physical removal processes, such as excavation, 
as well as through chemical or biological processes.  The following technologies have 
been evaluated for their capacity to remove COC mass from the Site, or to assist with 
implementation of another technology in removing COC mass from the Site. 

• Excavation 

– Lifting and cribbing houses (assists in removing mass) 

– Temporarily moving houses (assists in removing mass)  

– Removal of residual concrete slabs (assists in removing mass) 

• Soil vapor extraction (SVE) 

• Bioventing 

• In-situ chemical oxidation (ISCO) 

• LNAPL/source removal 

• Monitored natural attenuation (MNA) 

• Supplemental groundwater remediation 

Each of these technologies is discussed in the following subsections. 

4.2.2.1 Excavation 

Excavation involves digging up impacted soils and other buried debris for above-
ground treatment or for onsite or offsite disposal.  Impacted soil may be excavated 
using standard construction equipment such as backhoes, excavator trackhoes, and hand 
tools. The equipment chosen depends on the areal extent and depth of excavation, and 
whether access is limited by the presence of buildings or other structures that cannot 
feasibly be moved. Removing impacted materials reduces COC mass at the Site and 
interrupts the human health exposure pathway. After excavation, clean backfill 
materials are emplaced and the impacted areas are restored. 

A number of technologies closely related to excavation are discussed below. 
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4.2.2.1.1 Lifting and Cribbing Houses 

Houses can be detached from their foundations and floor slabs so they can be lifted and 
cribbed to allow implementation of other technologies (e.g., excavation, installation of a 
passive barrier and/or passive venting system) beneath the footprint of the house. 
Cribbing to temporarily support the lifted structure would take place outside of the 
house footprint to allow excavation below.  Lifting of houses would include cutting and 
capping utilities; demolition of drywall, cabinets, toilets, and tub/showers from ground 
level to 4 feet high; demolition of fireplaces; installation of beams that attach to each 
wall; unbolting walls from the building foundation; and lifting the house.  The structure 
would then be supported on cribbing to 4 feet high to allow excavation of impacted soil; 
backfill with clean soil; form and pour new foundation; place the house back down on 
new foundation and attach; remove cribbing materials; restore interior walls, cabinets, 
toilets, tub/showers; replace fireplace; and reconnect utilities. 

4.2.2.1.2 Temporarily Moving Houses 

Houses could be temporarily moved to implement other technologies (e.g., excavation, 
installation of a passive barrier and/or passive venting system). This involves similar 
challenges to lifting and cribbing a house, except that instead of cribbing the house, the 
house is loaded onto a trailer and moved off the lot. 

Utilization of this technology would require identification of a vacant lot nearby and 
procuring it for temporary house storage. Houses may need to be sectioned into pieces 
small enough to be moved on City streets.  Security would need to be obtained to 
protect the house until it could be replaced on a new foundation and restored.   

4.2.2.1.3 Removal of Residual Concrete Slabs 

Residual concrete reservoir slabs and side walls from the former oil storage reservoirs 
are present beneath portions of the Site.  These could be removed, along with impacted 
soils, when encountered during excavation. 

4.2.2.2 Soil Vapor Extraction (SVE) 

SVE systems extract impacted vapors from below ground for treatment above ground. 
The vapors are removed from the unsaturated zone by applying a vacuum to soils to 
volatilize VOCs and volatile hydrocarbons and remove impacted vapor. SVE involves 
drilling one or more extraction wells into the impacted soil to a depth above the water 
table, which must typically be deeper than about 3 feet below the ground surface 
[USEPA, 2012a]. Attached to the wells is equipment (e.g., a blower or vacuum pump) 
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that creates a vacuum. The vacuum pulls air and vapors through the soil and into the 
well, then to an above-ground treatment system prior to discharge to the atmosphere. 

4.2.2.3 Bioventing 

Bioventing is an in-situ remediation technology that enhances the ability of existing 
microorganisms in soil to biodegrade organic constituents adsorbed on soils in the 
unsaturated zone.  Bioventing enhances the activity of indigenous bacteria and 
stimulates the natural in-situ biodegradation of contaminants in soil by supplying 
oxygen into the subsurface. During bioventing, oxygen may be supplied through direct 
air injection into impacted soil through wells, by drawing air into soils by vapor 
extraction, or the process may proceed without added oxygen.  

Bioventing primarily assists in the degradation of adsorbed fuel residuals, but also 
assists in the degradation of VOCs as vapors move slowly through biologically active 
soil. Bioventing can be used to treat all aerobically biodegradable constituents; 
however, it has proven to be particularly effective by comparison with SVE in 
remediating releases of petroleum products including gasoline, diesel fuel, kerosene, 
and jet fuel. Lighter products such as gasoline tend to volatilize readily and can be 
removed more rapidly using SVE. Heavier products such as lubricating oils generally 
take longer to biodegrade. 

4.2.2.4 In-Situ Chemical Oxidation (ISCO) 

ISCO involves the introduction of a chemical oxidant into the subsurface for the 
purpose of transforming groundwater or soil contaminants into less harmful chemical 
species. ISCO can be used to reduce contaminant mass and concentrations in soil and 
groundwater, reduce contaminant mass flux, and to reduce anticipated cleanup times 
required for MNA and other remedial options. ISCO is typically performed by drilling 
injection wells and directly injecting chemical oxidants into the affected soil or 
groundwater. 

4.2.2.5 Light Non-Aqueous Phase Liquid (LNAPL) Removal 

LNAPL removal in localized areas, such as through pumping at or beneath the surface 
of groundwater in monitoring wells, would likely reduce source mass/concentration 
gradients and shorten the time over which COC concentrations would return to 
background or MCL levels.   
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4.2.2.6 Monitored Natural Attenuation (MNA) 

MNA relies on naturally-occurring processes to decrease concentrations of chemical 
constituents in groundwater. Natural processes include a variety of physical, chemical, 
or biological processes which, under favorable conditions, act without human 
intervention to reduce the mass, toxicity, mobility, volume, or concentration of 
constituents in groundwater. Monitoring is performed to assess the decrease in 
concentrations of COCs through time.  Implementation of MNA is generally conducted 
once sources have been reduced or eliminated.  With respect to Site groundwater, MNA 
would apply both to onsite and to offsite sources. 

4.2.2.7  Supplemental Groundwater Remediation 

There are several technologies that may be used to treat groundwater contaminants.  
Many of them involve pumping groundwater to the surface to treat, which increases the 
potential for exposure to identified receptors and requires either discharge or reinjection 
of treated water.  To limit exposure and management of treated water, the most likely 
groundwater treatment remedy for these targeted source areas will involve in-situ 
treatment.  Should supplemental groundwater treatment be warranted (i.e., 
concentrations of Site-related COCs are not stable or declining), a pilot test of the most 
appropriate in-situ technology using injection of chemical oxidants into the localized 
areas would be conducted and the supplemental groundwater treatment implemented. 

4.3 Screening of Remedial Technologies 

In this section, potential remedial technologies are screened on the basis of 
effectiveness, implementability, and cost. Table 4-1 shows identified remedial 
technologies, screening criteria, and screening results. 

4.3.1 Sub-Slab Vapor Intrusion Mitigation 

Based on a multiple-lines-of-evidence evaluation, there does not appear to be a 
measurable contribution of COCs from sub-slab vapor to indoor air.  Nevertheless, sub-
slab vapor intrusion mitigation at a limited number of properties where sub-slab soil 
vapor concentrations exceed soil vapor RAOs is technologically implementable, 
effective as a protective measure, and cost-effective.  It has been retained for inclusion 
in remedial alternatives. 

4.3.2 Capping Portions of the Site 

As a technology, capping can be quite effective at interrupting the human health 
exposure pathway.  It would not reduce the mass of COCs present in Site soils, but 
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capping would reduce infiltration and potential migration of COCs to groundwater.  
Capping is technologically implementable, effective, and cost-effective.  Capping has 
been retained for inclusion in remedial alternatives. 

4.3.3 Removal of All Site Features 

The removal of all Site features to facilitate the use of other remedial technologies (e.g., 
excavation or capping) would be effective.  This alternative would be very difficult to 
implement.  Every resident within the Site would have to agree to relocate and all 285 
houses would be razed.  If some homeowners declined to move, the presence of some 
residents would make it untenable to remove all of the surrounding houses, streets and 
utilities.  Permits for this remedial alternative would be difficult to obtain.  COC-
impacted and non-impacted soil, as well as other construction debris from the razed 
structures (including asbestos), would be hauled to or from the Site by truck or by a 
newly-constructed rail spur.  It is very unlikely that this alternative would be selected 
due to the need for complete participation from the all homeowners and residents, the 
anticipated public reactions from residential and commercial areas proximate to the 
Site, environmental effects, traffic impacts and permitting difficulties.  The removal of 
all Site features, however, has been retained for consideration in remedial alternatives to 
assess feasibility associated with a potential change in end land use. 

4.3.4 Institutional Controls 

Institutional controls already are in place for excavations 3 feet or deeper at the Site.  
The City of Carson Building Code Section 8105, which amends the L.A. County 
Building Code Section 7003.1, is an existing institutional control that would limit, 
through permitting processes, contact with impacted soils beneath a depth of 3 feet. 
This existing institutional control support the planned 3-foot soil excavation remedy.  
Because of this code provision, the City must be notified and approve excavations 
deeper than 3 feet.  The City could readily inform residents and workers of other 
appropriate precautions necessary for excavations below 3 feet through existing 
administrative processes, and also notify Shell that monitoring and disposal may be 
required.   

Shell would coordinate with the City of Carson to establish a process through existing 
building and grading permit reviews, General Plan overlay or footnote, area plan, or 
similar process, to ensure that if a property owner were to conduct activities involving 
excavations greater than 3 feet deep (such as building renovation, installation of a pool 
or deeper landscape alterations), Shell would be notified so that the company could 
arrange for sampling and proper handling of impacted soils.   
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Because an institutional control is already in place in the City of Carson requiring 
grading permits in order to excavate at depths below 3 feet, these requirements would 
not interfere with a homeowner’s unrestricted property use and enjoyment.   Depending 
on the selected remedy, LUCs (e.g., restrictive covenants, easements), may also may be 
appropriate to fully implement remedial alternatives for the Site.  Under certain 
remedial scenarios, a new LUC would be required to prohibit residential hardscape 
removal, but it would not be effective absent homeowner agreement and cooperation. 

Additionally, Shell’s contractors are, and would continue to be, set up within the 
Underground Service Alert (USA) one-call system to receive notification of planned 
excavation work in the Carousel Tract.  Upon notification of planned excavations, the 
Shell or their contractors would coordinate with the entity that contacted USA (whether 
the homeowner or their representative, a homeowner’s contractor, or utility company 
such as Cal-Water, Southern California Gas Company, or AT&T) to provide monitoring 
and management and handling of residual soils during excavation activities.   

If excavation of soil is necessary for residential or utility service provider construction 
activities, it is likely that impacted soil would not suitable for reuse.  If requested by the 
property owner or utility service provider, Shell would arrange for the removal, 
transportation, and offsite disposal of impacted soil by a qualified waste contractor.  If 
potentially impacted soil is observed during urgent or emergency construction activities 
(e.g., a gas line repair), and an authorized representative is not onsite, Shell should be 
notified as early as possible to allow the material to be profiled and properly disposed.  
If Site soils are being excavated on an urgent basis, the property owner or contractor 
should ensure that potentially impacted soil is segregated and stockpiled to allow for 
proper soil profiling and management. 

After receiving notification that potentially impacted soil could be encountered during 
the course of construction activities, Shell would arrange for a contractor to collect 
samples of the soil (either in-situ or from a segregated stockpile) for profiling purposes 
if an updated waste profile is needed.   

To the extent possible, impacted soil would be direct-loaded into approved waste 
containers for transport to the appropriate recycling or disposal facility.  With advance 
notice, Shell would provide suitable containers based on the nature of the excavation 
work being conducted.  In the event that it is necessary to temporarily stockpile soil 
onsite before loading, soils should be placed upon plastic sheeting and covered with 
plastic until they could be loaded into approved waste containers to be provided by the 
responsible party.       
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Excavated impacted soil would be transported offsite to appropriately licensed 
recycling/disposal facilities by a state-licensed waste hauler for appropriate recycling or 
disposal.  To the extent possible, soils would be pre-profiled, and approval would be 
obtained from the recycling/disposal facilities before excavation activities begin.  
Documentation pertaining to waste disposal profiles and waste disposal acceptance 
would be in place prior to offsite shipments of waste. 

Institutional controls are technologically implementable, effective, and cost-effective.  
They have been retained for inclusion in remedial alternatives. 

4.3.5 Excavation 

Excavation of the entire Site would involve the removal of Site features, such as houses, 
landscape, hardscape, roads, and utilities. While that may be technologically 
implementable and effective in removing impacted soils, assuming that all of the 
homeowners and residents agreed to permanently relocate, it could be accomplished 
only at exceptionally high cost, and only a limited reduction of risk would be achieved 
by razing of the houses and removal of the streets given that the data collected indicate 
an incomplete pathway from soils beneath the houses and street.  Moreover, any 
marginal improvement to groundwater resulting from Site-wide removal of structures 
would be greatly outweighed by the high economic and social costs involved. By 
contrast, selective excavation of the Site around existing structures in combination with 
institutional controls is effective and implementable.  Selective excavation would 
remove most of the impacted soils for which a human exposure pathway is complete. 

During selective excavation, several considerations would minimize negative impacts. 
Best practices would be utilized so that utilities would be safely located and avoided, 
efficient equipment would be employed, materials would be handled safely, and dust, 
vapor, and odors would be controlled.  Noise impacts to the community could be 
managed to below maximum allowable levels per the City noise ordinance for the 
majority of excavation activities when conditions allow use of sound attenuation panels.  
Noise levels may be exceeded when it would not be feasible to use sound attenuation 
panels. After excavation, restoration of landscape and hardscape would be required.   

Because selective excavation is potentially effective, implementable, and economically 
feasible, it is retained for inclusion in remedial alternatives. 

4.3.5.1 Lifting and Cribbing Houses 

Lifting and cribbing houses, to allow for excavation beneath, is feasible in concept.  
However, actual implementation would be very difficult.  It would require relocating 
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the residents, moving contents out of the houses, and as described in Section 4.2.2.8, 
essentially demolishing the lower portion of the house to install beams that would be 
used to lift the house.  Based on the age of the construction and experience with other 
houses in the community, this activity also would require asbestos and lead-based paint 
surveys and, potentially, abatement of asbestos.  After completion of remediation work, 
a new foundation would be poured, the house would be replaced, and restoration would 
begin, which would typically take a minimum of 4 weeks for concrete curing and an 
additional 2 weeks for completion of utility restoration. The estimated cost to lift and 
crib a single story house would be approximately $25,000 to $30,000 (add an additional 
20% for a two-story house), not including the estimated cost of the new foundation. The 
total estimated cost to restore a house would be in the range $75,000 to $100,000 or 
higher. These costs do not include the estimated costs of excavation and backfill 
beneath the house, which would need to be done by hand. Backfill materials alone 
would cost about $21,000 per house. The hand-excavation and backfill work would be 
extremely hazardous to personnel performing the labor and would not be consistent 
with Shell’s EHS guidelines/rules.  This technology has not been retained for 
consideration in remedial alternatives due to the safety concerns, long time for 
completion, the extended period of resident relocation and inconvenience, and the lack 
of clear benefit achieved. 

4.3.5.2 Temporarily Moving Houses 

Temporarily moving houses, in order to perform remediation work beneath them, is 
technologically feasible.  However, implementation would be very difficult.  As with 
lifting and cribbing a house, moving a house would require relocating the residents, 
removing contents from the house, and essentially demolishing the lower portion of the 
house to install beams that would be used to lift the house onto a trailer, possibly in 
sections, and moving it to another lot.  Based on the age of the construction and 
experience with other houses in the community, this activity would also require 
asbestos and lead-based paint surveys and, potentially, abatement of asbestos.  After 
completion of remediation work, a new foundation would be poured, the house would 
be replaced, and restoration would begin, which would typically take a minimum of 4 
weeks for concrete curing and an additional 2 weeks for completion of utility 
restoration. There are not existing locations within the Carousel Tract to temporarily 
relocate houses, and an offsite location would need to be identified and procured.  The 
estimated costs associated with temporarily moving houses are anticipated to be similar 
to, or higher than, the estimated costs of lifting and cribbing houses, which are very 
high relative to the estimated cost of the house; however, some safety concerns could be 
mitigated. The time to completion and disruption to residents would be significant while 
the additional benefit obtained would be minimal.  This technology has not been 
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retained for consideration in remedial alternatives due to the safety concerns, long time 
for completion, the extended period of resident relocation and inconvenience, and the 
lack of clear benefit achieved. 

4.3.5.3 Removal of Residual Concrete Slabs Where Encountered in Excavations 

Per requirements in the CAO, URS prepared an assessment of the environmental impact 
and the feasibility of removal of residual concrete reservoir slabs [URS, 2013a].  This 
assessment summarized historical information regarding activities of the developer 
during demolition of the residual concrete slabs and reservoir sidewalls, and findings 
from investigations that provide information on the location, depth and condition of the 
slabs. 

The concrete reservoir slab assessment concluded that nothing about the former 
reservoir slabs would indicate a specific need for their removal [URS, 2013a].  During 
one of the excavation pilot tests, portions of the concrete reservoir slab beneath the front 
yard of a property were excavated, broken up and removed.  Based on the need for 
setbacks from existing structures, it was possible to remove the concrete reservoir base 
only from approximately 5.3% of the yard of the residential property where the deep 
pilot test excavation was conducted, and the area of slabs that could be removed from 
most other lots would be considerably less.  The report concluded that removal of slabs 
beneath paved areas or houses would require the demolition of City streets and houses, 
which would have significant social, economic and environmental impact on the 
residents of the Carousel Tract and the local community.  URS and Geosyntec 
concluded that the concrete reservoir slabs do not require removal from an 
environmental or human health perspective and the impacts associated with their 
removal far outweigh the benefits of removal.  Removal of residual concrete slabs 
where/if they are encountered during excavation, should excavation be implemented, 
would be feasible.   

RWQCB commented on the reservoir slab assessment report in its letter dated January 
8, 2014.  RWQCB clarified its position and revised its comments on the reservoir slab 
assessment in its letter of February 10, 2014 [LARWQCB, 2014b].  The reservoir slabs 
are addressed in this FS based on RWQCB’s clarification letter. 

4.3.6 Soil Vapor Extraction (SVE) 

SVE pilot tests were conducted to evaluate the potential effectiveness of using SVE to 
remove vapor-phase VOCs from subsurface.  Details of the SVE pilot test activities and 
results are in the Soil Vapor Extraction Pilot Test Report [URS, 2010b] and Final Pilot 
Test Summary Report – Part 1 [URS, 2013b], and Final Pilot Test Summary Report – 
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Part 2 [URS and Geosyntec, 2013].  The SVE well configuration at the Site would be 
based on the average effective ROVI from the pilot test results.   

SVE could be operated with a bioventing system by cycling the extraction from the 
SVE well field in sets of wells.  Cycling of the system would promote oxygenation of 
the subsurface which would enhance the biodegradation of residual petroleum 
hydrocarbons.  It is expected that recovered vapors from SVE system operation would 
decline through time and SVE operation could be discontinued in some wells and 
shifted to other parts of the Site.  In this case, the wells would still need to be operated 
periodically to introduce oxygen to the subsurface in a bioventing mode of operation.  
SVE wells could be installed in City streets and on residential properties, as appropriate.  
The use of SVE systems is retained for consideration in remedial alternatives. 

4.3.7 Bioventing 

Bioventing pilot tests were conducted to evaluate the potential effectiveness of 
bioventing to reduce concentrations of petroleum hydrocarbon constituents at the Site.    
Bioventing pilot tests were conducted at six locations, four with vertical bioventing 
wells and two with horizontal bioventing wells installed in trenches.  Results from the 
bioventing pilot tests are summarized in the final Bioventing Pilot Test Summary 
Report [Geosyntec, 2012b].  Evidence of degradation of petroleum hydrocarbons was 
observed during the pilot tests, indicating that bioventing is a potentially effective 
technology to remediate residual petroleum hydrocarbons.   

Bioventing would likely work in conjunction with SVE. The most cost-effective way to 
implement bioventing would be to couple it with SVE and use the same wells via 
cyclical operation of the SVE system. Bioventing has been retained for consideration in 
remedial alternatives. 

4.3.8 In-Situ Chemical Oxidation (ISCO) 

A preliminary feasibility evaluation for ISCO was conducted at the time the Pilot Test 
Work Plan was prepared [URS and Geosyntec, 2011].  The preliminary feasibility 
evaluation concluded that sodium persulfate and ozone had greater potential for 
treatment of COCs than other oxidants considered.  Based on this evaluation, ISCO 
bench-scale testing was conducted in two phases.  The first phase is documented in the 
Technical Memorandum prepared by Geosyntec dated July 16, 2012 [Geosyntec, 
2012a].  The second expanded bench-testing phase is documented in the Phase II ISCO 
Bench Scale Test Report [Geosyntec, 2013a].  

Geosyntec concluded that effective field applications would require an excessive 
quantity of ozone to treat a single injection location, and that full-scale treatment would 

SB0484\Kast FS Report.docx 27 3/7/2014 



 

 
 

require an excessive quantity of ozone to achieve greater than 50% reduction in 
hydrocarbon mass.  Therefore, field pilot testing of ISCO using ozone was not 
recommended based on both Phase I and Phase II findings.  As a result, the use of ISCO 
is not retained for consideration in remedial alternatives. 

4.3.9 Light Non-Aqueous Phase Liquid (LNAPL) Removal 

Periodic LNAPL removal where LNAPL has accumulated in monitoring wells can be 
effective at reducing source zone mass/concentration gradients and may reduce the time 
over which concentrations would return to background or MCL levels.  Periodic 
LNAPL recovery would continue from monitoring wells MW-3 and MW-12, and, if 
LNAPL is detected in other wells with thicknesses greater than ½ foot in the future, 
LNAPL recovery may be initiated on these wells.  LNAPL removal is easily 
implementable and has a relatively low cost at monitoring wells already in place.   

LNAPL removal is retained for inclusion in remedial alternatives.   

4.3.10 Groundwater Monitored Natural Attenuation (MNA) 

MNA is easily implementable at a relatively low cost.  It can be an effective technology 
on its own, or it can be paired with other technologies such as groundwater source 
removal and supplemental groundwater remediation.  

MNA is an appropriate remedy for Site-related COCs in groundwater because: 

• The benzene plume at the Site is stable or declining due to natural processes. 

• Benzene and TPH are well-defined and generally limited to the Site (i.e., they 
do not extend significantly downgradient of the Site boundary) nor into the 
underlying Gage aquifer. 

• Groundwater at the Site will not be used in the foreseeable future due to high 
total dissolved solids and other water quality issues unrelated to Site 
conditions. 

• Significant reduction of sources of Site-related COCs could be achieved in the 
shallow zone (excavation), vadose zone (SVE and bioventing), and LNAPL 
reduction.   

MNA is retained for inclusion in remedial alternatives because of its anticipated 
effectiveness, ease of implementation, and relatively low estimated cost. 
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4.3.11 Supplemental Groundwater Remediation 

Supplemental groundwater remediation of certain COCs in localized Site areas (i.e., 
where COCs exceed 100x MCLs) is considered because of its potential effectiveness at 
shortening the time over which COC concentrations would return to background or 
MCL levels. Supplemental groundwater remediation can be implemented with relative 
ease in some Site areas, but may be more difficult in others due to the location of the 
remediation with respect to houses at the Site. The estimated costs of supplemental 
groundwater remediation would likely be moderate up front, with high O&M estimated 
costs.  

It is unlikely that widespread active remediation of compounds in groundwater can be 
achieved effectively because significant sources of the COCs are located offsite.  Even 
assuming active remediation could remove all COCs in Site groundwater, the 
groundwater would likely become “re-contaminated” in time unless upgradient sources 
and sources in the vadose zone were removed.  Given that natural degradation of the 
petroleum hydrocarbon COCs is occurring and would continue to occur through time, 
supplemental groundwater remediation of certain Site-related COCs in localized areas 
of groundwater (i.e., where COCs exceed 100x MCLs) where feasible would potentially 
shorten the time over which the concentrations of COCs would return to background or 
MCL levels. 

If after five years of semi-annual MNA monitoring the concentrations of Site-related 
COCs are not stable or decreasing based on statistical analysis, supplemental 
groundwater remediation would be considered.  However, if the concentrations of Site-
related COCs are stable or decreasing, the MNA program would continue and would be 
re-assessed after five additional years of annual groundwater monitoring. 

Supplemental groundwater remediation is retained for consideration in remedial 
alternatives. 

4.4 Retained Remedial Technologies 

Following the screening assessment above, these technologies are retained for inclusion 
in preliminary remedial alternatives: 

• Sub-slab vapor intrusion mitigation 
• Capping 
• Institutional controls 
• Excavation  

– Removal of residual concrete slabs where encountered in excavations 
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– Removal of all Site features. 

• Soil vapor extraction (SVE) 
• Bioventing 
• LNAPL/source removal 
• Groundwater Monitored natural attenuation (MNA) 
• Supplemental groundwater remediation 
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5. REMEDIAL ALTERNATIVES IDENTIFICATION AND SCREENING 

5.1 Identification of Preliminary Alternatives  

Each technology that was retained after screening would be capable of addressing a 
specific Site issue, but none of the technologies alone would constitute a complete 
approach to Site cleanup.  It is necessary to combine groups of technologies to comprise 
a complete approach.  Remedial alternatives represent such combinations of 
technologies.  After preliminary remedial alternatives are defined, they are screened to 
assess which represent realistic approaches to Site cleanup.   

The step of combining technologies into complete preliminary remedial alternatives, 
and then screening those alternatives, is conducted in this section.  Following this 
screening step, retained remedial alternatives are subjected to detailed evaluation, which 
is conducted in Section 6 of this FS Report. 

5.2 Depth of Excavation Considerations 

Alternatives 2 and 3 include excavation to a specific depth, while Alternatives 4 and 5 
each include four excavation depths: 2, 3, 5, and 10 feet bgs.  Table 5-1 focuses on 
various considerations associated with excavation to these four depths for Alternatives 4 
and 5.  Excavation to each depth presents various property management considerations 
that are outlined in this table.  

The basic excavation protocols would be altered as excavations are conducted to 
address previously unknown utilities, or concrete debris or foundations unearthed.  For 
excavations less than 5 feet in depth, depending on the depth of excavation, and as 
approved by the Los Angeles County Department of Public Works (LACDPW) and 
City of Carson, excavations would have vertical sidewalls to maximize removal of 
impacted soils to the depth of excavation.  Excavation sidewalls likely would be back-
sloped below foundation footings of structures and block wall footings. The alternate 
technique of slot trenching also could apply to shallower excavations.  Excavations to 5 
feet or deeper would use engineered shoring systems, slot trenching, or side slopes at 
the horizontal-to-vertical ratio recommended by the project geotechnical engineer and 
approved by the LACDPW and City of Carson in the Grading Permit for the particular 
property being excavated.   

Excavation of VOC-impacted and volatile TPH-impacted soils within the geographic 
area encompassed by the SCAQMD must be conducted and managed in accordance 
with the requirements of SCAQMD Rule 1166, Volatile Organic Compound Emissions 
from Decontamination Soil.  The Rule 1166 Plan would set notification, monitoring and 
enforcement requirements on the work.  The Rule 1166 Mitigation Plan would be 
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obtained by the contractor selected to perform the excavation work.  Additionally, the 
contractor retained to perform the excavation work shall have a valid OSHA Trenching 
Permit per 29 CFR 1926.650, 29 CFR 1926.651, and 29 CFR 1926.652 and Cal/OSHA 
Trenching Permit CCR Title 8 Section 341. 

The following permits may be needed for excavation work: 

• Excavation and Encroachment Permits from the City of Carson for equipment 
staging and operations, lane closures in public streets, and for removal of 
sidewalks and excavation beneath the sidewalks in City property/easements.  
The City Engineering Department would require a Traffic Management Plan 
as part of the Encroachment Permit Application.  A Trash Bin/Containers 
Permit also would be needed along with the Excavation and Encroachment 
Permit for roll-off bins if they were placed on the street. 

• Excavations around existing buildings would be made with side slopes at the 
horizontal to vertical ratio recommended by the Geotechnical Engineer and 
approved by the LACDPW and City of Carson in the Grading Permit for the 
particular property being excavated. The excavation sidewalls would be back-
sloped below foundation footings of structures. 

• Asbestos Notifications/Abatement Permits.  For properties where a house may 
be altered (e.g., lifting/cribbing, SSD, SVE infrastructure added), an asbestos 
assessment would be needed: alterations >100 sq ft trigger this requirement. 

• Plumbing and Electrical Permits would be needed if plumbing or electrical 
service is removed and replaced. 

• A Masonry Permit may be required for construction of replacement block 
walls. 

• A Landscaping Permit may be required for restoration of property 
landscaping. 

5.3 Technologies Common to Each Alternative 

Alternatives 2 through 7 include some of the same technologies and one or more 
technologies unique to that alternative.  Technologies below common to many 
alternatives are described once, rather than describing them within each alternative: 
 

• Institutional Controls 
• Sub-slab Vapor Intrusion Mitigation  (not used in Alternatives 2, 3, or 6) 
• SVE/Bioventing 
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• LNAPL Removal 
• Groundwater MNA 
• Supplemental Groundwater Remediation 

 
5.3.1 Institutional Controls 

Alternatives 3 through 7 would employ institutional controls as described in Section 
4.2.1.3 to restrict contact with untreated soils.  

Remedial alternatives include a Surface Containment and Soil Management Plan to 
address notifications, management, and handling of residual soils below the depth of 
excavation which are impacted by COCs at concentrations greater than risk-based levels 
or soils beneath covered areas that are not excavated.  This plan is included as an 
appendix to the RAP [URS and Geosyntec, 2014]. 

5.3.2 Sub-slab Vapor Intrusion Mitigation 

Alternatives 4, 5 and 7 employ sub-slab vapor intrusion (VI) mitigation. Sub-slab 
mitigation would be implemented at properties where sub-slab soil vapor risk exceeds 
the corresponding RAO as identified in the HHRA. 

Sub-slab depressurization (SSD) systems would be used to mitigate potential vapor 
intrusion at the Site.  A SSD system creates a negative pressure beneath the slab of the 
building using a fan or similar device to remove vapor beneath the slab and exhausting 
the vapor above the building.  This process keeps vapors emanating from soil beneath a 
building from entering the building.   

5.3.3 SVE/Bioventing 

 Alternatives 3 through 7 include the addition of a combination of SVE and bioventing 
technologies, as described in Sections 4.2.2.2 and 4.2.2.3, to address impacted areas 
beneath existing hardscape, below the depth of excavation, and/or under concrete 
foundations of houses.  

Based on the estimated quantity of extraction wells (63 nested wells), it would be 
impractical to construct a SVE system to extract simultaneously from all of the 
proposed wells.  As a result, multiple systems would be planned.  Cyclic use of these 
systems would be the most cost-effective way of implementing bioventing.  
SVE/bioventing could address petroleum hydrocarbons, VOCs, and methane in soil 
vapor. The technology would be used where appropriate based on Site investigation 
data to promote degradation of residual hydrocarbon concentrations where RAOs are 
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not met.  SVE/bioventing infrastructure would be installed on an estimated 214 
properties. 

Bioventing, in concert with SVE, would be used to increase oxygen levels in subsurface 
soils and to promote microbial activity and degradation of longer-chain petroleum 
hydrocarbons.  Bioventing would be integral with SVE via cyclical operation of SVE 
wells.  During periods of vapor extraction from a subset of wells, the SVE system 
would not only remove hydrocarbon vapors, but would also draw oxygen into the 
subsurface to enhance the biodegradation of residual petroleum hydrocarbons in soil.  
During periods when no extraction is occurring for this set of wells, remediation would 
be achieved through biodegradation alone (i.e., bioventing).  The system would be 
designed to use the same infrastructure (i.e., extraction wells) for both SVE and 
bioventing, and the cyclic operating conditions would be used to implement both 
remedial actions.  The SVE/bioventing system would be operated in manner to achieve 
the soil oxygen demand estimated from the bioventing pilot tests [Geosyntec, 2012b].  

The potential operating time for the SVE/bioventing system has been estimated based 
on data collected during the SVE and bioventing pilot tests [URS, 2010b; Geosyntec, 
2012b]: 

• SVE:  The estimated SVE operating time is approximately 5 years.  Note, 
however, that areas of the Site with higher VOC concentrations may require 
longer SVE system operation than areas of average or lower concentrations.  

• Bioventing:  The bioventing pilot test found that relatively low air flow rates 
(i.e., less than 1 SCFM) would be necessary to deliver sufficient oxygen to 
meet the bioventing oxygen demand.  Sufficient oxygen to remediate soils 
with TPHd concentrations of 10,000 mg/kg would be delivered by the 
bioventing system within approximately 30 years.    

These times should be considered preliminary.  Operation of the SVE/bioventing 
system would be optimized during implementation of the remedial action as monitoring 
data are collected (e.g., increase cycle time for areas with higher concentrations).  
Improved estimates of the potential operating time for the SVE/bioventing system could 
be made after analysis of these monitoring data. 

The SVE/bioventing infrastructure would consist of a system of extraction/inlet wells, 
belowground conveyance piping, aboveground manifolds treatment compound(s), vapor 
treatment system(s), and various system controls and instrumentation.  Shallow zone 
wells would be installed at properties requiring remediation of the shallow zone soil to 
meet RAOs by SVE/bioventing. 
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The addition of SVE would add some short-term disruption to the community during 
system installation due to well drilling and trenching for pipe installation.  Potential 
noise impacts from SVE operation would need to be addressed.  A permit from 
SCAQMD would be required to install SVE/bioventing systems. 

The addition of SVE and bioventing would add moderate cost to Alternatives 3 through 
7. 

5.3.4 LNAPL Removal  

For Alternatives 2 through 7, LNAPL removal would occur where LNAPL has 
accumulated in monitoring wells and from areas where a significant reduction in current 
and future risk to groundwater would result. Monitoring wells MW-3 and MW-12 are 
examples of wells in which LNAPL accumulation has occurred. LNAPL would take 
place to the extent technologically and economically feasible.  

5.3.5 Groundwater MNA 

For Alternatives 2 through 7, COCs in groundwater would be reduced to the extent 
technologically and economically feasible using source reduction in the shallow soils 
and/or vadose zone, LNAPL removal (as discussed above), and MNA.   

5.3.6 Supplemental Groundwater Remediation 

The annual MNA program will commence during implementation of the RAP, 
specifically startup of the SVE system.  If warranted by the results of the statistical 
analyses conducted on the initial five years of annual MNA data, supplemental 
remediation of certain Site-related COCs in localized areas of groundwater (i.e., where 
COCs exceed 100x MCLs) may be implemented.  The purpose of this supplemental 
remediation would be to further shorten the time over which the concentrations of 
COCs will return to background or MCL levels if SVE/bioventing and natural processes 
are insufficient.   

There are several technologies that may be used to treat the groundwater contaminants.  
Many of them involve pumping the groundwater to the surface to treat, which increases 
the potential for exposure and requires either discharge or reinjection of treated water.  
To limit exposure and management of treated water, the most likely groundwater 
treatment remedy for these targeted source areas will involve in-situ treatment.  Should 
such supplemental groundwater treatment be warranted (concentrations of Site-related 
COCs are not stable or declining), a pilot test of the most appropriate in-situ technology 
using injection of chemical oxidants into the localized areas will be conducted and the 
supplemental groundwater treatment implemented. 
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5.4 Assembly of Preliminary Remedial Alternatives 

Technologies retained from the screening process in Section 4 were combined into 
preliminary remedial alternatives, as shown in Table 5-2.  Based on the preceding 
evaluation of technologies that are retained for application to the Site, the following 
preliminary remedial alternatives are assembled. 

5.4.1 Alternative 1 – No Action Alternative 

A no-action alternative would consist of no remedial actions, no institutional controls, 
no engineering controls, and no further monitoring of the Site. None of the technologies 
identified in Section 4 would be included in Alternative 1. This alternative (essentially 
current conditions) is included for baseline comparison against alternatives that include 
remedial actions.  

5.4.2 Alternative 2 – Entire Site Excavation of Impacted Soils  

Alternative 2 includes the removal of all Site features and the excavation of impacted 
soils over the entire Site.  Figure 5-1 depicts the remedial actions and technologies that 
would be applied on a given property for Alternative 2. The term “Site features” 
includes houses, residential hardscape, sidewalks and roads. “Residential hardscape” 
includes walkways, driveways, uncovered patio areas, and hardscape associated with 
landscaping. Alternative 2 would require all of the residents within the Carousel Tract 
to relocate.  

Prior to demolition of the houses, asbestos surveys and asbestos abatement would be 
conducted. After the Site has been razed, impacted soils would be removed from the 
Site. Impacted soils are identified based on the RAOs for protection of groundwater. 
The previous soil samples taken at all depths would be used to identify properties where 
RAOs are not met and therefore require excavation, although additional sampling may 
be required to more thoroughly classify the Site and to determine where to excavate.  
Excavation likely would proceed to or near groundwater over some portions of the Site, 
but to at least 10 feet bgs over the entire Site.  Depth of excavation would be dependent 
upon an assessment of remaining potential impacts to groundwater.  Excavated soil, 
residual reservoir slabs, and materials from the demolition of the houses and hardscape 
would be removed from the Site using either trucks or a newly-constructed rail spur.  
Excavated soil could not be treated onsite, because treatment of soils would 
significantly impact residents in properties proximate to the Site.  Additionally, it would 
be difficult to achieve proper recompaction of soils, once treated, for reuse as Site fill.  
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Hardscape demolition materials would be recycled offsite, and excavated soil and debris 
would be disposed of off ite or treated off site and recycled.  

Approximately 250,000 truckloads of COC-impacted and non-impacted soil, as well as 
other construction debris from the razed structures (including asbestos), would be 
hauled to or from the Site.  

Alternative 2 also includes each of the technologies below: 

• Removal of Reservoir Slabs if encountered in the excavation
• LNAPL Removal
• Groundwater MNA
• Supplemental Groundwater Remediation

The permits required for any excavation depth, identified in Section 5.2, would be 
required for this work. The provisions discussed in Section 4.3.3 regarding the USA 
one-call system would be applicable to this alternative. 

5.4.3 Alternative 3 – Entire Site Excavation of Impacted Soils to 10 Feet  

Alternative 3 includes the removal of all Site features and the excavation to a depth of 
10 feet bgs over the entire Site. As a result of this action, RAOs would be met in the 
upper 10 feet of Site soils. Figure 5-2 depicts the remedial actions and technologies that 
would be applied on a given property for Alternative 3. Site features includes houses, 
residential hardscape, sidewalks and roads. Alternative 3 would require all of the 
residents within the Carousel Tract to relocate.  

After the Site has been razed, the Site would be excavated to a depth of 10 feet bgs. 
Excavated soil, residual reservoir slabs, and materials from the demolition of the houses 
and hardscape would be removed from the Site using either trucks or a newly-
constructed rail spur.  Excavated soil could not be treated onsite, because treatment of 
soils would significantly impact residents in properties proximate to the Site. 
Additionally, it would be difficult to achieve proper recompaction of soils, once treated, 
for reuse as Site fill.  Hardscape demolition materials would be recycled offsite, and 
excavated soil and debris would be disposed offsite or treated offsite and recycled.  

Approximately 120,000 truckloads of COC-impacted and non-impacted soil, as well as 
other construction debris from the razed structures (including asbestos), would be 
hauled to or from the Site.  Institutional controls would still be required for post-
remediation excavations beneath 10 feet. 
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Alternative 3 also includes each of the technologies below: 

• Institutional Controls
• Removal of Reservoir Slabs if encountered in the excavation
• LNAPL Removal
• Groundwater MNA
• Supplemental Groundwater Remediation

The permits required for any excavation depth, identified in Section 5.2, would be 
required for this work. The provisions discussed in Section 4.3.3 regarding the USA 
one-call system would be applicable to this alternative. 

5.4.4 Alternative 4 – Excavation beneath Landscape and Hardscape 

Alternative 4 consists of four sub-alternatives and includes excavation under both 
landscaped and residential hardscape areas as the key remedial element. Figure 5-3 
depicts the remedial actions and technologies that would be applied on a given property. 
The sub-alternatives include soil excavation to a depth of 2, 3, 5 or 10 feet below 
existing grade (Alternatives 4A, 4B, 4C, and 4D, respectively) at residential properties 
where RAOs are not met.  Table 5-1 portrays differences in excavation details for the 
various excavation depths. 

Removal of fences and block walls also may be necessary because the depth of 
excavation likely would exceed fencepost and footing depths. Exceptions to excavation 
beneath hardscape include patios covered by structures and roofs and pool decking 
surrounding swimming pools to avoid structural demolition and potential damage to 
swimming pools and appurtenant equipment. No excavation would occur beneath City 
streets, City sidewalks, or beneath houses.  City sidewalks have been eliminated from 
the definition of residential hardscape because, among other issues, a separate permit 
would be required from the City to remove these features, and because AT&T has cable 
vaults beneath the City sidewalks; disrupting the vaults could disrupt 
telecommunication in the neighborhood.  In addition, because residents may not remove 
sidewalks without City approval, sidewalks serve as an institutional control that 
prevents exposure to sidewalk-covered soils. 

Hardscape and landscape would be removed during the initial stage of excavation and 
restored to like conditions following completion of excavation. Hardscape and 
landscape restoration expectations would be discussed and agreed upon with the 
homeowner and documented before demolition takes place.  Excavated soil, residual 
concrete slabs (where encountered during excavation), and materials from the 
demolition of hardscape would be removed from the Site using dump trucks. 
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Hardscape demolition materials would be recycled offsite, and excavated soil and debris 
would be disposed offsite or treated offsite and recycled. As part of remedial design, an 
individual remediation plan would be prepared for each property.   

During the Site investigation, soil samples were collected at 0.5, 2, 5 and 10 feet bgs or 
the depth of boring refusal.  Samples were collected at other depths only if field 
observations indicated the presence of staining or odors in a specific boring. Analytical 
data from these samples would be used to identify which properties do not meet RAOs 
and the number of properties that would require excavation.  

Alternative 4 also includes each of the technologies below, common to each alternative: 

• Institutional Controls
• Removal of Reservoir Slabs if encountered in the excavation
• Sub-slab Vapor Intrusion Mitigation
• SVE/Bioventing
• LNAPL Removal
• Groundwater MNA
• Supplemental Groundwater Remediation

The permits that are identified in Section 5.2 that are required for any excavation depth 
and for selective excavation would be required for this work.  A permit from SCAQMD 
would be required to install SVE/bioventing systems.  The provisions discussed in 
Section 4.3.3 regarding the USA one-call system would be applicable to this alternative. 

The general information discussed within Alternative 4 applies to Alternatives 4A, 4B, 
4C and 4D; the differences among these alternatives is associated with the depth of 
excavation, which is addressed in the following sections. 

5.4.4.1 Alternative 4A – Excavation to 2 Feet bgs 

Alternative 4A consists of an excavation of shallow soils to a depth of 2 feet bgs from 
both landscaped areas and areas covered by residential hardscape where human health 
or groundwater goals are exceeded. Data from samples collected at depths of <5 feet 
bgs would be used to identify properties for excavation.  The technologies common to 
Alternative 4 shown in Section 5.4.4 would be included in this alternative. 

Table 5-1 summarizes issues that may arise based on depth of excavation and 
highlights differences among the effect on utilities, permitting, shoring and excavated 
volume. Excavating to 2 feet would require the smallest volume of soil to be removed 
from the Site, which would decrease the volume of soil excavated, recycled, disposed, 
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and the amount of clean soil replaced on the Site.  Shoring of the excavation would not 
be required for Alternative 4A.  

Excavating to 2 feet also would decrease the likelihood of coming into contact with 
utilities such as gas service lines and telecommunications lines.  California Water 
Service Company (Cal-Water) mains are located 3 to 3.5 feet below ground surface, so 
Alternative 4A would not disturb water lines. For each property, the utilities would be 
mapped and may require capping, removal and/or replacement, depending on the depth 
of excavation and the type of utility. Decreasing the amount of soil excavated and the 
number of utilities affected would decrease estimated cost and increase 
implementability compared to Alternatives 4B, 4C and 4D. However, excavating to a 
depth of 2 feet may be less effective at protection of human health and the environment. 
A resident who excavated below 2 feet could potentially come into contact with residual 
impacted soils.  Given that the City of Carson Building Code requires a permit for 
excavations below 3 feet, an additional LUC or a notification system would be required 
to ensure notification to Shell for residential excavations between 2 and 3 feet, but it 
would not be effective absent homeowner agreement and cooperation.  

5.4.4.2 Alternative 4B – Excavation to 3 Feet bgs 

Alternative 4B consists of an excavation of shallow soils to a depth of 3 feet bgs from 
landscaped areas and from areas covered by residential hardscape where human health 
or groundwater goals are exceeded. The technologies common to Alternative 4 shown 
in Section 5.4.4 would be included in this alternative. 

Data from samples collected at <5 feet bgs would be used to identify properties for 
excavation. This is a conservative approach, as it may include properties that currently 
meet RAOs at 3 feet bgs.   

For properties that would meet RAOs based on data collected at 0.5 and 2 feet bgs but 
are identified for excavation based on <5-foot bgs data, with homeowner concurrence, 
additional samples may be collected at 3 feet bgs as part of remedial design to identify 
whether remedial excavation of these properties is needed. 

Table 5-1 summarizes issues that may arise based on depth of excavation and 
highlights differences between the effect on utilities, permitting, shoring and volume. 
At a depth of 3 feet, it is likely that setbacks would need to be maintained from Cal-
Water service mains.  These water mains would be located through potholing, then they 
would be protected in an excavation. Suitable setbacks would need to be established in 
consultation with Cal-Water.  It is likely that excavation would avoid the water mains 2 
feet laterally and 1 foot vertically.  Track/wheel loads would have to avoid damaging 
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the pipe.  As excavation becomes deeper, there is a higher likelihood of coming into 
contact with utilities such as gas service lines, and telecommunications lines. For each 
property, the utilities would be mapped and may require capping, removal and/or 
replacement, depending on the depth of excavation and the type of utility. Shoring of 
the excavation would not be required for Alternative 4B.  

Existing institutional controls would provide protection to residents against exposures to 
soils below the 3-foot depth of excavation.  As described in Section 4.2.1.3, the City of 
Carson Building Code Section 8105, which amends the L.A. County Building Code 
Section 7003.1, is an existing institutional control that would limit, through permitting 
processes, contact with impacted soils beneath a depth of 3 feet.  

5.4.4.3 Alternative 4C – Excavation to 5 Feet bgs 

Alternative 4C consists of an excavation of shallow soils to a depth of 5 feet bgs from 
both landscaped areas and areas covered by residential hardscape where human health 
or groundwater goals are exceeded. Data from the samples collected at <5 feet bgs 
would be used to identify properties for excavation. If sample data indicate that RAOs 
are not met at that depth, the residential hardscape of the property would be removed 
and excavation would occur on the exposed soils to a depth of 5 feet. The technologies 
common to alternatives shown in Section 5.3 would be included in this alternative. 

Table 5-1 summarizes issues that may arise based on depth of excavation and 
highlights differences between the effect on utilities, permitting, shoring and volume. 
The same utility protection issues would apply as for Alternative 4B.  This adds a level 
of cost as well as risk to the project. As the depth increases, so does the estimated cost 
associated with excavation, disposal of the impacted soil and replacement with new soil. 
Even with careful planning and execution, work in soils where utility lines are located 
increases the chance that an unintentional interruption of utilities may occur, which 
could temporarily impact multiple properties.  Excavation to 5 feet bgs would also 
require removal and replacement of fences and block walls between properties, adding 
to estimated cost and complexity. 

Shoring, slot trenching, or sloped excavation sidewalls would be required for the 5-foot 
excavation depth of Alternative 4C.  If sidewalls are sloped, residual impacted soil 
within the 5-foot excavation depth interval but outside the lower footprint of the 
excavation would need to be left in place.   

Existing institutional controls would provide protection to residents against exposures to 
soils below the 3-foot depth of excavation.  As described in Section 4.2.1.3, the City of 
Carson Building Code Section 8105, which amends the L.A. County Building Code 
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Section 7003.1, is an existing institutional control that would limit, through permitting 
processes, contact with impacted soils beneath a depth of 3 feet.  

5.4.4.4 Alternative 4D – Excavation to 10 Feet bgs 

Alternative 4D consists of an excavation of shallow soils to a depth of 10 feet bgs from 
both landscaped areas and areas covered by hardscape where human health or 
groundwater goals are exceeded.2 Data from the sampling that occurred at <10 feet bgs 
would be used to identify properties for excavation. If sample data indicate that soils on 
a given property do not meet RAOs, the residential hardscape of the property would be 
removed and excavation would occur to remove exposed soils to the depth where the 
deepest detection took place. The technologies common to alternatives shown in 
Section 5.3 would be included in this alternative. SVE and bioventing infrastructure 
may be modified for a 10-foot excavation depth.  

Table 5-1 summarizes issues that may arise based on depth of excavation and 
highlights differences between the effect on utilities, permitting, shoring and volume. 
Excavations to 10 feet bgs would require geotechnical investigations to support 
excavation design and establishment of necessary setbacks from buildings.  Depending 
on required setback distances, it may not be possible to achieve the intended 10-foot 
excavation depth throughout the area of planned excavations.  For instance, during one 
of the excavation pilot tests, the excavation to 10 feet bgs represented only 40-45% of 
the surface area of the yard due primarily to the need for setbacks, and it is likely that 
the percentage would be less at most other properties.  Also, at an excavation depth of 
10 feet, utilities on each property would have to be capped or removed and replaced 
after excavation. This adds a very significant level of estimated cost as well as risk to 
the project, and disruption to the residents of the community. As the depth increases, so 
does the estimated cost associated with excavation, recycle, and disposal of the 
impacted soil and replacement with new soil.  

Excavations either could be shored or done by slot trenches with vertical sidewalls.  The 
shoring requirements would be very complex and expensive for an excavation depth of 
10 feet. It is possible that vertical sidewalls would not be permitted at 10 feet.  For the 
excavation pilot test, the County required backfill the same day, which would greatly 
complicate logistics of excavation.  Excavation to 10 feet bgs could be accomplished 
only with sufficiently large equipment.  The width of side yards would not provide 

2 Alternative 4D in this FS Report is equivalent to Alternative 3B in the Revised SSCG Screening FS, which 
RWQCB directed that Shell evaluate [LARWQCB, 2014a]. 
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sufficient access for larger excavators that would be needed, and small excavating 
equipment capable of getting into back yards would not be feasible for excavation to 10 
feet and remove the residual concrete reservoir slabs.   

Existing institutional controls would provide protection to residents against exposures to 
soils below the 3-foot depth of excavation.  As described in Section 4.2.1.3, the City of 
Carson Building Code Section 8105, which amends the L.A. County Building Code 
Section 7003.1, is an existing institutional control that would limit, through permitting 
processes, contact with impacted soils beneath a depth of 3 feet. 

5.4.5 Alternative 5 – Excavation beneath Landscape 

Alternative 5 includes excavation beneath residential landscaped areas as the key 
remedial element. Figure 5-4 depicts the remedial actions and technologies that would 
be applied on a given property for Alternative 5. There would be no excavation under 
residential hardscape, which differentiates Alternative 5 from Alternative 4.  The 
possibility of residential exposure to impacted soils therefore is greater for Alternative 5 
than Alternative 4 in instances where a resident removes the hardscape and excavates 
potentially impacted soil.  Soils would be excavated to a depth of 2, 3, 5 or 10 feet 
below existing grade at residential properties (Alternatives 5A, 5B, 5C, and 5D3, 
respectively) where RAOs are not met. Table 5-1 portrays differences in excavation 
details for the various excavation depths.  Excavated soil and residual concrete slabs 
(where encountered during excavation) would be removed from the Site using dump 
trucks and recycled or disposed offsite. The technologies common to alternatives shown 
in Section 5.3 would be included in this alternative. As part of remedial design, an 
individual remediation plan would be prepared for each property.   

For properties that would meet RAOs based on data collected at 0.5 and 2 feet bgs but 
are identified for excavation based on <5-foot bgs data, with homeowner concurrence, 
additional samples may be collected at 3 feet bgs as part of remedy design to identify 
whether remedial excavation of these properties is needed. 

The permits identified in Section 5.2 that are required for any excavation depth and for 
selective excavation would be required for this work.  However, unlike Alternatives 
4A-4D, a resident who removes hardscape at their property after completion of the 
remedial action could potentially come into contact with impacted soils.  Given that the 

3  Alternative 5D in this FS Report is equivalent to Alternative 4B in the Revised SSCG Screening FS, which 
RWQCB directed that Shell evaluate [LARWQCB, 2014a]. 
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City of Carson Building Code requires a permit for excavations below 3 feet, an 
additional LUC or a notification system would be required to ensure notification to 
Shell for residential excavations between 2 and 3 feet, but it would not be effective 
absent homeowner agreement and cooperation.  The provisions discussed in Section 
4.3.3 regarding the USA one-call system would be applicable to this alternative. 

The general information discussed within Alternative 5 would apply to Alternatives 5A 
– 5D; the difference between these four alternatives is the depth of excavation.  The
issues discussed for the different depths of excavation for Alternatives 4A – 4D also 
would apply to Alternatives 5A – 5D, respectively, and so the discussion regarding 
Alternatives 5A – 5D is not repeated. 

5.4.6 Alternative 6 – Cap Site 

Alternative 6 would involve the removal of all Site features, including houses, roads, 
and utilities, in order to cap the entire Site.  Figure 5-5 depicts the remedial actions and 
technologies that would be applied on a given property for Alternative 6.  This 
alternative would meet RAOs by limiting contact with soil, but would not achieve the 
other soil goals.  However, the exposure pathway would be eliminated because residents 
would be removed. Assuming sources of COCs are successfully addressed through 
LNAPL removal and groundwater remediation, LNAPL goals would be achieved. 
Groundwater goals (MCLs) would be met in the long term, and background levels for 
groundwater would be achieved in the longer term, both through MNA. Supplemental 
groundwater remediation (i.e., where COCs exceed 100x MCLs) would reduce the time 
to achieve the cleanup goals. 

Alternative 6 also includes each of the technologies below: 

• Institutional Controls
• SVE/Bioventing
• LNAPL Removal
• Groundwater MNA
• Supplemental Groundwater Remediation

In addition to the permits required for any excavation depth, identified in Section 5.2, 
the following permits would be required for this work: 

• SCAQMD permit to install the SVE/bioventing system
• Asbestos Notifications/Abatement Permits
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5.4.7 Alternative 7 – Cap Exposed Soils 

Alternative 7 would involve the capping of exposed soils and landscaped areas of the 
Site with hardscape or equivalent to prevent access to impacted soils.  Capping 
approaches could include concrete or other impervious materials. Figure 5-6 depicts the 
remedial actions and technologies that would be applied on a given property for 
Alternative 7.   The soil vapor goals would be addressed by installation of a sub-slab 
depressurization system for houses where RAOs are not met for sub-slab soil vapor. 
Assuming sources of COCs are successfully addressed through LNAPL removal, 
LNAPL goals would be achieved. Groundwater goals (MCLs) would be met in the long 
term, and background levels for groundwater would be achieved in the longer term, 
both through MNA. Supplemental groundwater remediation (i.e., where concentrations 
exceed 100x MCLs) would reduce the time to achieve the cleanup goals.  

The intent of this alternative would be to allow residents to remain at the Site in the 
long-term (following capping).  The cap would be intended to prevent residential 
exposure to soils at the Site.  Hardscape, roads and houses would remain in place during 
and following the capping process.  

Alternative 7 also includes each of the technologies below, common to each alternative: 

• Institutional Controls
• Sub-slab Vapor Intrusion Mitigation
• SVE / Bioventing
• LNAPL Removal
• Groundwater MNA
• Supplemental Groundwater Remediation

Due to the nature of the proposed work, the same permits outlined for Alternative 6 
would be necessary for Alternative 7. 

5.5 Screening of Preliminary Remedial Alternatives 

Preliminary remedial alternatives assembled in Section 5.4 are screened in this section. 
Three screening criteria are used.  Both the short- and long-term aspects of these criteria 
are used to screen alternatives to determine which should continue to the detailed 
evaluation in Section 6: 

a) Implementability
b) Effectiveness
c) Estimated cost
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Implementability includes both the technical and administrative feasibility of an 
alternative. Technical feasibility indicates that an alternative can be designed, 
constructed, operated and maintained. Administrative feasibility indicates that the 
alternative can obtain the necessary permits, staff, storage and disposal services, and 
equipment. Alternatives will be classified as easy, moderate, difficult or very difficult to 
implement based on their technical and administrative feasibility.  

Effectiveness will be evaluated based on the relative ability of an alternative to protect 
human health and the environment and to meet the RAOs. An alternative is considered 
effective if it is able to reduce the toxicity, mobility or volume of the COCs, or to 
mitigate exposure by eliminating a pathway. Effectiveness will be considered both 
during the construction/implementation phase and after remedial action is complete, 
which shall be termed the short-term and long-term, respectively. Alternatives would be 
classified as having low, moderate or high effectiveness based on their ability to protect 
human health and the environment and ability to meet the RAOs.  

Estimated cost would be identified as none, low, moderate, high, or very high, based on 
a relative comparison between the alternatives. Both operation and maintenance (O&M) 
and capital costs would be considered. The costs are estimated based on past projects, 
vendor information, cost guides and other available information.  

The considerations associated with the various screening criteria for each of the 
alternatives are summarized in Table 5-3, which also indicates the areas and depths for 
which each cleanup goal is achieved.  Conceptual costs for each alternative were 
roughly estimated for the purposes of comparison between the alternatives and are 
provided in Table 5-3.  Proposed remedial actions and estimated costs for alternatives 
which remain after this screening step are evaluated in more detail in Section 6.   

5.5.1 Alternative 1 

Alternative 1 is the no-action alternative which includes no remedial actions, no 
institutional controls, no engineering controls, and no further monitoring of the Site. 

Alternative 1 would be very easy to implement. There would be no engineering 
involved, no permits to obtain, and residents would not be disturbed. The no action 
alternative would not take any time to implement. Alternative 1 would not be effective 
at achieving any of the RAOs. Without source reduction in shallow soils, RAOs would 
not be met.  No monitoring would be conducted to assess whether MNA was 
progressing. In the short-term, human health and the environment would not be 
protected from the COCs. The no-action approach would be ineffective and would not 
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result in risk reduction for residents. It also would not be in compliance with the CAO.  
There is no cost associated with Alternative 1.  

Although this alternative does not achieve the RAOs, it is nevertheless retained for 
detailed evaluation to provide a baseline for comparison against other remedial 
approaches, which is consistent with the National Contingency Plan (NCP). 

5.5.2 Screening of Alternative 2 

Alternative 2 would involve the removal of all Site features, including houses, 
hardscape, roads, and utilities in order to remove impacted soils through excavation.  
Soil would not be excavated in areas where soil concentrations are below background 
levels and where human health risk criteria or groundwater protection RAOs are not 
met. 

Implementability – very difficult.  Every resident would have to agree to relocate and all 
285 houses would be razed.  If some homeowners declined to move, the presence of 
some residents would make it untenable to remove all of the surrounding houses, streets 
and utilities. Residents in the surrounding neighborhoods would also experience the 
disruption of the community. Approximately 250,000 truckloads of COC-impacted and 
non-impacted soil, construction debris from the razed structures (including asbestos), 
and clean backfill to fill the excavation, would be hauled to or from the Site by truck or 
by a new rail spur.  The volume of soil and debris removed from the Site would 
consume a large amount of available landfill resources in the local region.  It is very 
unlikely that this alternative could be implemented due to the need for complete 
participation from the all homeowners and residents, the anticipated public reactions 
from residential and commercial areas proximate to the Site, environmental effects, 
traffic impacts and permitting difficulties.  In the short term, significant and possibly 
unmitigatable air quality, noise, and traffic impacts would occur. It is very unlikely that 
this remedial action would be permitted by SCAQMD or under CEQA. 

Effectiveness – low.  The active remedial action is estimated to take approximately 4-½ 
years. Alternative 2 would achieve soil goals, soil vapor goals, and nuisance goals.  
Groundwater impacts would be addressed through LNAPL removal, MNA, and 
possibly supplemental groundwater remediation.  If warranted by the results of the 
statistical analyses conducted on the initial five years of annual MNA data, 
supplemental remediation of certain Site-related COCs in localized areas of 
groundwater (i.e., where COCs exceed 100x MCLs) may be implemented.  However, if 
the concentrations of Site-related COCs are stable or decreasing, the MNA program will 
continue and will be re-assessed after five additional years of annual groundwater 
monitoring. 
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The removal of the Carousel Tract and razing houses also would have significant long-
term impacts to the City of Carson, including the loss of an established neighborhood 
community and a loss of tax revenue. Typically, a decrease in population leads to a 
decrease in tax revenues within a city; this can either be countered by increasing the tax 
burden placed on the remaining residents using increased tax rates, or by decreasing the 
quality of services provided to the community.  Either of these solutions makes the City 
a less attractive place to live and could create a financial burden on the City of Carson.  
The loss of 285 households also will adversely impact nearby businesses and schools. 

Estimated Cost – very high.  This alternative would be the most costly of the remedial 
alternatives.  

Conclusion – not retained.  Alternative 2 is not considered technologically and 
economically feasible due to impractical implementability issues, and very high social, 
environmental, and economic costs.  The decrease in risks and potential additional 
groundwater protection benefits from the reduction of COC mass in soils are strongly 
outweighed by the extremely high social, environmental, and economic costs of this 
alternative.  Consequently, Alternative 2 is not retained for detailed evaluation.   

5.5.3 Screening of Alternative 3 

Alternative 3 would involve the removal of all Site features, including houses, 
hardscape, roads, and utilities, in order to excavate the upper 10 feet of Site soils.  
Unlike in Alternative 2, in Alternative 3 excavation is restricted to 10 feet across the 
entire Site.  Soil would not be excavated in areas where soil concentrations are below 
background levels and where human health risk criteria or groundwater protection 
RAOs are not met. 

Implementability – very difficult.  The same considerations as for Alternative 2 apply to 
Alternative 3.  Approximately 120,000 truckloads of COC-impacted and non-impacted 
soil, as well as other construction debris from the razed structures (including asbestos), 
would be hauled to or from the Site by truck or by a newly-constructed rail spur.   

Effectiveness – low.  The same considerations as for Alternative 2 apply here.  The 
active remedial action is estimated to take approximately 2.5 years.  

Estimated Cost – very high.    Alternative 3 estimated costs are anticipated to be very 
high; it is the second most expensive alternative.   

Conclusion – not retained.  Like Alternative 2, Alternative 3 is not considered 
technologically and economically feasible due to impractical implementability issues, 
and very high social, environmental, and economic costs.  The decrease in risks and 
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potential additional groundwater protection benefits from the reduction of COC mass in 
soils are strongly outweighed by the extremely high social, environmental, and 
economic costs of this alternative.  Consequently, Alternative 3 is not retained for 
detailed evaluation.   

5.5.4 Screening of Alternative 4A 

Alternative 4A would involve excavation of exposed soils and areas beneath residential 
hardscape to 2 feet bgs at properties where RAOs are not met.  Excavated areas and 
residential hardscape would be replaced to like conditions with clean soils and new 
hardscape.  

Implementability – high.  Although this alternative would not displace the existing 
community, it would result in short-term inconvenience to the affected residents to 
excavate landscape and hardscape areas.  Permission from property owners and tenants 
would have to be obtained to excavate all or parts of their property.  Approximately 
7,000 truckloads of impacted and non-impacted soil would be hauled to or from the 
Site. Other construction debris from the residential hardscape would also be hauled to 
and/or from the Site by truck. Each of the other common technologies identified in 
Section 5.3 would be included in this alternative.  

Effectiveness – low (long term); high (short term).  Alternative 4A would remove a high 
volume of COCs from the upper 2 feet of soils.  Excavation activities may have a short-
term impact on the affected residents, as their landscaping, driveways, and other 
hardscape would be removed.  Because those features would be replaced to like 
conditions following excavation and fill placement, those impacts would not be long 
term.  Air quality, noise, and traffic impacts would be anticipated during excavation and 
restoration activity.  Based on pilot testing, these impacts would be expected to be 
mitigated. The surrounding area would be impacted to a lesser extent by heavy truck 
traffic.   

Excavation to 2 feet bgs is generally considered by the USEPA to be adequate to protect 
residents, as noted by the UCLA expert panel [UCLA Expert Panel, 2014]. However, 
currently there are no existing institutional controls to address residual COCs beneath 
houses, and to limit access to soils between 2 feet and 3 feet bgs.  Soil cleanup levels for 
groundwater protection (leaching to groundwater) would be met through 
implementation of SVE/bioventing.   

The soil vapor goals would be addressed in the short-term by installation of a sub-slab 
depressurization system for houses where RAOs are not met for sub-slab soil vapor and 
in the long-term through the use of a SVE/bioventing system.  There would be a 
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moderate to high reduction in the mobility of soil vapor, with VI potential reduced 
through sub-slab mitigation (although the data collected do not indicate a measurable 
impact to indoor air from sub-slab soil vapor).   

Groundwater impacts would be addressed through LNAPL removal, MNA, and 
possibly supplemental groundwater remediation.  If warranted by the results of the 
statistical analyses conducted on the initial five years of annual MNA data, 
supplemental remediation of certain Site-related COCs in localized areas of 
groundwater (i.e., where COCs exceed 100x MCLs) may be implemented.  However, if 
the concentrations of Site-related COCs are stable or decreasing, the MNA program will 
continue and will be re-assessed after five additional years of annual groundwater 
monitoring.  In the long term, the RAOs for groundwater would be met for the Site.  

The residential remedial construction activities including excavation, on-property 
SVE/bioventing well and piping installation, backfill, sub-slab vapor mitigation, and 
Site restoration is estimated to take approximately 1.5 years to complete.  Based on 
preliminary estimates of the duration of remediation system operation to achieve 
cleanup goals, the SVE system may operate for a period of approximately 5 years; the 
bioventing system may operate for a period of approximately 30 years.  

Estimated Cost – moderate.   Alternative 4A estimated costs are anticipated to be 
relatively moderate. 

Conclusion – not retained.  Alternative 4A is considered potentially technologically and 
economically feasible due to the moderate degree of implementability, and moderate 
(primarily short term) social, environmental, and economic costs.   However, residents 
would not be protected against potential exposure to impacted soils in the 2-to-3-foot 
depth zone unless homeowners agreed to additional LUCs (such as the recording of an 
environmental covenant).  Consequently, Alternative 4A is not retained for detailed 
evaluation.   

5.5.5 Screening of Alternative 4B 

Alternative 4B would involve excavation to 3 feet bgs of exposed soils and beneath 
residential hardscape at properties where RAOs are not met.  The excavation will also 
remove residual concrete slabs if encountered in excavations.  Excavated areas and 
residential hardscape would be replaced to like conditions with clean soils and new 
hardscape.  Each of the other common technologies identified in Section 5.3 would be 
included in this alternative. 

Implementability – relatively high.  Considerations are similar to Alternative 4A; 
differences are discussed below.  Alternative 4B has the added difficulty of excavating 
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an additional foot.  Permission from property owners and residents at 183 residences 
would have to be obtained.  On the order of 10,000 truckloads of impacted and non-
impacted soil would be hauled to or from the Site. Other construction debris from the 
residential hardscape would also be hauled from the Site by truck. Sub-slab mitigation 
would be installed at approximately 27 houses.   

Effectiveness – relatively high.  Considerations are similar to Alternative 4A; 
differences are discussed below.  Impacts to the community would be higher for this 
alternative than for Alternative 4A because a larger soil volume would be excavated and 
the remedy would take longer to implement. 

Alternative 4B, which includes excavation of soil to 3 feet bgs, is fully protective 
because of the current institutional controls in the City of Carson building code which 
require permits for excavation beneath 3 feet bgs.  Alternative 4A, by comparison, lacks 
protectiveness because while excavation to 2 feet bgs is generally considered by the 
USEPA to be adequate to protect residents, as noted by the UCLA expert panel [UCLA 
Expert Panel, 2014], there are currently no existing institutional controls to address 
residual COCs beneath houses, and to limit access to soils between 2 feet and 3 feet bgs.   

The residential remedial construction activities including excavation, on-property 
SVE/bioventing well and piping installation, backfill, sub-slab vapor mitigation, and 
site restoration is estimated to take approximately two years to complete.  Based on 
preliminary estimates of the duration of remediation system operation to achieve 
cleanup goals, the SVE system may operate for a period of approximately 5 years; the 
bioventing system may operate for a period of approximately 30 years. 

Estimated Cost – moderate to high.   Alternative 4B estimated costs are anticipated to 
be moderate to high, relative to other alternatives. 

Conclusion – retained.  Alternative 4B is considered potentially technologically and 
economically feasible due to the moderately difficult degree of implementability, high 
effectiveness, and moderate (primarily short term) social and environmental 
considerations, and moderately high economic costs.   Consequently, Alternative 4B is 
retained for detailed evaluation. 

5.5.6 Screening of Alternative 4C 

Alternative 4C would involve excavation to 5 feet bgs of exposed soils and under 
residential hardscape at properties where RAOs are not met.  Excavated areas and 
residential hardscape would be replaced to like conditions with clean soils and new 
hardscape.  Each of the other common technologies identified in Section 5.3 would be 
included in this alternative. 
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Implementability – moderate.  Considerations are similar to Alternatives 4A and 4B; 
differences are discussed below.  Alternative 4C has the added difficulty of excavating 
an additional two feet compared with Alternative 4B.  Permission from property owners 
and residents at 183 residences would have to be obtained.  On the order of 17,000 
truckloads of impacted and non-impacted soil would be hauled to or from the Site. 
Other construction debris from the residential hardscape would also be hauled to and/or 
from the Site by truck. Sub-slab mitigation would be installed at approximately 27 
houses.   

Not all soils would be removed to 5 feet bgs due to shoring, setback and sloping 
requirements, and the need to avoid and protect in place certain utilities (water mains).  
Excavation would be conducted around public water supply lines which are located 
about 3 to 3½ feet from the sidewalks in the front yards of approximately one-half of 
the properties in the Carousel Tract.  These water pipes are of asbestos-cement (transite) 
construction.  Implementation of excavation to depths of 5 feet or greater in the vicinity 
of the transite water main piping would be very difficult to achieve without damaging 
the pipes, potentially resulting in interruption of water supply to the community.   

Effectiveness – high (long term:; moderate (short term).  Considerations are similar to 
Alternatives 4A and 4B; differences are discussed below.  Impacts to the community 
would be higher for Alternative 4C than for Alternatives 4A and 4B because a larger 
soil volume would be excavated and the remedy would take longer to implement.  

Alternative 4C, which includes excavation of soil to 3 feet bgs, is fully protective 
because of the current institutional controls in the City of Carson building code which 
require permits for excavation beneath 3 feet bgs. 

The residential remedial construction activities including excavation, on-property 
SVE/bioventing well and piping installation, backfill, sub-slab vapor mitigation, and 
site restoration is estimated to take approximately 2.8 years to complete.  Based on 
preliminary estimates of the duration of remediation system operation to achieve 
cleanup goals, the SVE system may operate for a period of approximately 5 years; the 
bioventing system may operate for a period of approximately 30 years.  

Estimated Cost – high.   Alternative 4C estimated costs are anticipated to be high by 
comparison with other alternatives. 

Conclusion – retained.  Alternative 4C is considered potentially technologically and 
economically feasible, even with the difficult degree of implementability.  It has a high 
level of effectiveness (although not significantly greater than Alternative 4B), and 
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moderate (primarily short term) social and environmental costs, but has high economic 
costs.   Alternative 4C is retained for detailed evaluation. 

5.5.7 Screening of Alternative 4D 

Alternative 4D would involve the excavation to 10 feet bgs of exposed soils and from 
beneath residential hardscape in areas where RAOs are not met.  Excavated areas and 
residential hardscape would be replaced to like conditions with clean soils and new 
hardscape.  Each of the other common technologies identified in Section 5.3 would be 
included in this alternative. 

Implementability – infeasible.  Alternative 4D would not be technically feasible.  
Excavation to 10 feet would require larger setbacks to protect structures than shallower 
excavations, resulting in a significantly smaller area of each property being available for 
excavation.  As demonstrated in the pilot test excavation to 10 feet, excavation to 10 
feet could be accomplished over less than 40% of the front yard area of the property due 
to required setbacks, and only about 5% of the total area of the property.  It requires a 
larger excavator to reach the depth of 10 feet. The excavator that is required would be 
too large to access a property backyard via the side yard, limiting that area that could be 
excavated to 10 feet to front yards of most properties.  In addition, the very significant 
shoring, setback and other protections required would limit the ability to reach a depth 
of 10 feet throughout the Site.  On the order of 38,000 truckloads of impacted and non-
impacted soil would be hauled to or from the Site.  

Effectiveness – high (long term); very low (short term).  Impacts to the community 
would be much higher for this alternative than for Alternative 4A, 4B and 4C because a 
much larger soil volume would be excavated, the remedy would be quite onerous, and it 
would take significantly longer to implement at each property and throughout the 
neighborhood.  Excavation would need to be conducted around public water supply 
lines, which are located about 3 to 3½ feet inside the sidewalks in the front yards of 
approximately one-half of the properties in the Carousel Tract.  These water pipes are of 
asbestos-cement (transite) construction.  Implementation of excavation to depths of 5 
feet or greater in the vicinity of the transite water main piping would be very difficult to 
achieve without damaging the pipes, potentially resulting in interruption of water supply 
to the community.   

The residential remedial construction activities including excavation, on-property 
SVE/bioventing well and piping installation, backfill, sub-slab vapor mitigation, and 
site restoration is estimated to take approximately 6.7 years to complete.  Based on 
preliminary estimates of the duration of remediation system operation to achieve 
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cleanup goals the SVE system may operate for a period of approximately 5 years; the 
bioventing system may operate for a period of approximately 30 years. 

Alternative 4D, which includes excavation of soil to 3 feet bgs, is fully protective 
because of the current institutional controls in the City of Carson building code which 
require permits for excavation beneath 3 feet bgs. 

Estimated Cost – very high Alternative 4D estimated costs are anticipated to be very 
high relative to the estimated costs of other alternatives.  

Conclusion – retained.  Although the alternative is infeasible to implement and has 
significant effectiveness drawbacks, Alternative 4D will be retained for detailed 
evaluation, as directed by RWQCB because it includes an excavation to a depth of 10 
feet.   

5.5.8 Screening of Alternative 5A 

Alternative 5A screening would mirror Alternative 4A screening, except that residential 
hardscape would not be removed, nor would excavation take place beneath it.  Below 
are other differences between Alternative 4A and 5A screening. 

Implementability – high.  Under Alternative 5A, on the order of 2,900 truckloads of 
impacted and non-impacted soil would be hauled to or from the Site.  Compared with 
Alternative 4A, there would be less disruption to the community, less time required for 
implementation, less coordination on issues associated with excavation, backfill and 
restoration of the property.  

Effectiveness – low (long term); relatively high (short term).  Under Alternative 5A, 
there are no administrative or institutional controls restricting removal of residential 
hardscape after remedial action is complete.  The City of Carson does not require that 
homeowners obtain a permit or notify the City prior to removing residential hardscape 
from their property.  Because of the lack of a permitting or notification requirement, 
Alternative 5A, which does not include excavation of impacted soils beneath residential 
hardscape, is not expected to be as protective as Alternative 4A, which includes 
excavation beneath residential hardscape to 2 feet.  For Alternative 5A to be protective, 
an additional LUC or a notification system would be required to ensure notification to 
Shell for residential hardscape removal or digging in the 2-to-3-foot depth zone, but it 
would not be effective absent homeowner agreement and cooperation.    

There are, however, short-term benefits to Alternative 5A compared with Alternative 
4A.  Alternative 5A would pose less disruption to the residents, less time to implement, 
lower impacts associated with trucks and other equipment.  There would be less 
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noise/vibration without breaking up hardscape, and reduced traffic due to volume 
reductions without hardscape debris.  It is estimated that this alternative could be 
implemented over approximately 1.2 years, followed by an estimated 30-year O&M 
period.  Based on preliminary estimates of the duration of remediation system operation 
to achieve cleanup goals the SVE system may operate for a period of approximately 5 
years; the bioventing system may operate for a period of approximately 30 years. 

Estimated Cost – moderate.   Alternative 5A estimated costs are anticipated to be 
moderate relative to the estimated costs of other alternatives. 

Conclusion – retained.  Alternative 5A is considered potentially technologically and 
economically feasible due to the moderate degree of implementability, and moderate 
(primarily short term) social, environmental, and economic costs.   However, residents 
would not be protected against potential exposure to impacted soils in the 2-to-3-foot 
depth zone, nor from exposure to impacted soils beneath residential hardscape.  
Consequently, Alternative 5A is not retained for detailed evaluation.   

5.5.9 Screening of Alternative 5B 

Alternative 5B screening would mirror Alternative 4B screening, except that residential 
hardscape would not be removed, nor would excavation take place beneath it.  Below 
are other differences between Alternative 4B and 5B screening. 

Implementability – relatively high.  Under Alternative 5B, on the order of 4,300 
truckloads of impacted and non-impacted soil would be hauled to or from the Site.  
Compared with Alternative 4B, there would be less disruption to the community, less 
time required for implementation, less coordination required on issues associated with 
excavation, backfill and restoration of the property.  

Effectiveness – moderate.  Alternative 5B would not be as protective as Alternative 4B, 
which includes excavation beneath residential hardscape to 3 feet. As with other 
alternatives in the Alternative 5 group, additional LUC or a notification system would 
be required to ensure notification to Shell regarding cautions against residential 
hardscape removal, but it would not be effective absent homeowner agreement and 
cooperation. 

The residential remedial construction activities including excavation, on-property 
SVE/bioventing well and piping installation, backfill, sub-slab vapor mitigation, and 
site restoration is estimated to take approximately 1.5 years to complete.  Based on 
preliminary estimates of the duration of remediation system operation to achieve 
cleanup goals the SVE system may operate for a period of approximately 5 years; the 
bioventing system may operate for a period of approximately 30 years. 
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Estimated Cost – moderate.   Alternative 5A estimated costs are anticipated to be 
moderate relative to the estimated costs of other alternatives. 

Conclusion – retained.  Alternative 5B is considered potentially technologically and 
economically feasible due to the moderately difficult degree of implementability, high 
effectiveness, and moderate (primarily short term) social and environmental costs and 
moderate economic costs. Residents would not be protected from exposure to impacted 
soils beneath residential hardscape.  However, Alternative 5B is retained for detailed 
evaluation. 

5.5.10 Screening of Alternative 5C 

Alternative 5C screening would mirror Alternative 4C screening, except that residential 
hardscape would not be removed, nor would excavation take place beneath it.  Below 
are other differences between Alternative 4C and 5C screening. 

Implementability – moderate.  Under Alternative 5C, on the order of 6,900 truckloads of 
impacted and non-impacted soil would be hauled to or from the Site.  Compared with 
Alternative 4C, there would be less disruption to the community, less time required for 
implementation, less coordination on issues associated with excavation, backfill and 
restoration of the property.  Like Alternative 4C, not all soils would be removed to 5 
feet bgs due to shoring, setback and sloping requirements and the need to avoid and 
protect in place certain underground utilities (water mains).  Excavation would be 
conducted around public water supply lines which are located about 3 to 3½ feet from 
the sidewalks in the front yards of approximately one-half of the properties in the 
Carousel Tract.  These water pipes are of asbestos-cement (transite) construction.  
Implementation of excavation to depths of 5 feet or greater in the vicinity of the transite 
water main piping would be very difficult to achieve without damaging the pipes, 
potentially resulting in interruption of water supply to the community.  

Effectiveness – moderate long term, very low short term.  Alternative 5C would not be 
as protective as Alternative 4C, which includes excavation beneath residential 
hardscape to 3 feet. Because of the lack of a permitting or notification requirement, 
Alternative 5C, which does not include excavation of impacted soils beneath residential 
hardscape, is not expected to be as protective as Alternative 4C, which includes 
excavation beneath residential hardscape to 5 feet.  As with other alternatives in the 
Alternative 5 group, an additional LUC or a notification system would be required to 
ensure notification to Shell regarding cautions against residential hardscape removal, 
but it would not be effective absent homeowner agreement and cooperation. 
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The residential remedial construction activities including excavation, on-property 
SVE/bioventing well and piping installation, backfill, sub-slab vapor mitigation, and 
site restoration is estimated to take approximately 2.8 years to complete.  Based on 
preliminary estimates of the duration of remediation system operation to achieve 
cleanup goals the SVE system may operate for a period of approximately 5 years; the 
bioventing system may operate for a period of approximately 30 years. 

Estimated Cost – high.  Alternative 5C estimated costs are anticipated to be high 
relative to the estimated costs of other alternatives. 

Conclusion – retained.  Alternative 5C is considered potentially technologically and 
economically feasible, even with the difficult degree of implementability.  Residents 
would not be protected from exposure to impacted soils beneath residential hardscape.  
Alternative 5C has a low level of effectiveness, and moderate (primarily short term) 
social and environmental costs, but has high economic costs.   Alternative 5C is retained 
for detailed evaluation. 

5.5.11 Screening of Alternative 5D 

Alternative 5D screening would mirror Alternative 4D screening, except that residential 
hardscape would not be removed, nor would excavation take place beneath it.  Below 
are other differences between Alternative 4D and 5D screening. 

Implementability – infeasible.  Implementation of Alternative 5D would not be 
technically feasible.  Excavation to 10 feet would require larger setbacks to protect 
structures than shallower excavations, resulting in less area of each property being 
available for excavation.  As demonstrated in the pilot test excavation to 10 feet, 
excavation to 10 feet could be accomplished over less than 40% of the front yard area of 
the property due to the required setbacks, and only about 5% of the total area of the 
property.  It requires a larger excavator to reach the depth of 10 feet. The excavator that 
is required would be too large to access a property backyard via the side yard in most 
instances, limiting the area that could be excavated to 10 feet to front yards of most 
properties.  In addition, very significant shoring, setback and other protections required 
would limit the ability to reach a depth of 10 feet throughout the Site.  On the order of 
16,000 truckloads of impacted and non-impacted soil would be hauled to or from the 
Site.   

Effectiveness – moderate (long term); very low (short term).  Impacts to the community 
would be much higher for this alternative than for Alternative 5A, 5B and 5C because a 
much larger soil volume would be excavated, the remedy would be quite onerous, and it 
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would take significantly longer to implement at each property and throughout the 
neighborhood.  Excavation would need to be conducted around public water supply 
lines, which are located about 3 to 3½ feet inside the sidewalks in the front yards of 
approximately one-half of the properties in the Carousel Tract.  These water pipes are of 
asbestos-cement (transite) construction.  Implementation of excavation to depths of 5 
feet or greater in the vicinity of the transite water main piping would be very difficult to 
achieve without damaging the pipes, potentially resulting in interruption of water supply 
to the community.   

The residential remedial construction activities including excavation, on-property 
SVE/bioventing well and piping installation, backfill, sub-slab vapor mitigation, and 
site restoration is estimated to take approximately 4.5 years to complete.  Based on 
preliminary estimates of the duration of remediation system operation to achieve 
cleanup goals the SVE system may operate for a period of approximately 5 years; the 
bioventing system may operate for a period of approximately 30 years. 

Estimated Cost – high.  Alternative 5D estimated costs are anticipated to be high 
relative to the estimated costs of other alternatives.  

Conclusion – retained.  Although the alternative is infeasible to implement and has 
significant effectiveness drawbacks, Alternative 5D will be retained for detailed 
evaluation, as directed by RWQCB because it includes an excavation to a depth of 10 
feet.   

5.5.12 Screening of Alternative 6 

Alternative 6 would involve the removal of all Site features, and a cap over the entire 
Site with hardscape or equivalent.  Each of the other common technologies identified in 
Section 5.3 would be included in this alternative, except for sub-slab vapor intrusion 
mitigation (not necessary because houses are removed). 

Implementability – very difficult.  This alternative would be very difficult to implement.  
Every resident would have to agree to relocate; all 285 houses would be razed. All 
current Site residents would be displaced. If some homeowners declined to move, the 
presence of some residents would make it untenable to remove all of the surrounding 
houses, streets and utilities. Residents in the surrounding neighborhoods would also 
experience the disruption of the community.  Permits for this remedial action would be 
difficult to obtain, given the need for complete cooperation from homeowners.  
Approximately 12,500 truckloads of import fill and construction debris from the razed 
structures (including asbestos) would be hauled to or from the Site by truck or newly-
constructed rail spur.  This alternative also would result in generation of large quantities 
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of stormwater that would need to be managed.  The County may require stormwater 
captured to be percolated, which would exacerbate groundwater contamination issues. 

It is very unlikely that this alternative would be allowed to proceed due to anticipated 
public reactions, reactions from residential and commercial areas proximate to the Site, 
environmental effects, traffic impacts and permitting difficulties. In the short term, 
significant and possibly unmitigatable air quality, noise, and traffic impacts would 
occur. It is very unlikely that this remedial action would be permitted by SCAQMD and 
under CEQA. 

Effectiveness – low.  Alternative 6 would result in removal of COCs from the Site 
through SVE/bioventing, LNAPL removal, groundwater MNA and supplemental 
groundwater remediation.  COCs would be less likely to leach into groundwater due to 
the large reduction in stormwater and irrigation water passing through the soil. The 
limited additional reduction in risk and minimal impact to groundwater quality when 
compared with other alternatives is substantially outweighed by the very high additional 
economic and social (including environmental) costs it would impose on the City, the 
surrounding residents and business owners, schools and others, as well as the 
difficulties associated with implementation and the substantial costs required for 
implementation.  

The removal of the Carousel Tract and razing houses also would have significant long-
term impacts to the City of Carson, including the loss of an established neighborhood 
community and a loss of tax revenue. Typically, a decrease in population leads to a 
decrease in tax revenues within a city; this can either be countered by increasing the tax 
burden placed on the remaining residents using increased tax rates, or by decreasing the 
quality of services provided to the community.  Either of these solutions makes the City 
a less attractive place to live and could create a financial burden on the City of Carson.  
The loss of 285 households also would adversely impact nearby businesses and schools. 

Estimated Cost – very high.  The estimated cost of Alternative 6 would be very high 
relative to the other alternatives.   

Conclusion – not retained.  Alternative 6 is not considered technologically and 
economically feasible due to a very difficult degree of implementability, very high 
social and economic costs, and moderate environmental costs.  Consequently, this 
remedial alternative is not retained for additional evaluation.   
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5.5.13 Screening of Alternative 7 

Alternative 7 would involve the capping of exposed soils and landscaped areas of the 
Site with hardscape or equivalent.  Each of the other common technologies identified in 
Section 5.3 would be included in this alternative. 

Implementability – moderate.  Implementation of Alternative 7 would be moderately 
difficult.  The remedial activities may have a significant impact on the community in 
the short term during landscape removal and hardscape placement.  Residents would 
lose existing landscaping, and future landscaping would have to be done above the cap 
in planter boxes.  It is expected that this requirement may not be agreeable to many (or 
most) residents due to the permanent loss of landscaping and open yards.  During 
construction, air quality, noise, and traffic impacts would be anticipated.  

Effectiveness – high.   Alternative 7 would result in removal of COCs from the Site 
through SVE/bioventing, LNAPL removal, groundwater MNA, and supplemental 
groundwater remediation.  COCs would be less likely to leach into groundwater due to 
the large reduction in stormwater and irrigation water passing through the soil. In the 
long term, RAOs would be met for the Site.  A new LUC would be required to prohibit 
residential hardscape removal, but it would not be effective absent homeowner 
agreement and cooperation.  This alternative would also result in generation of large 
quantities of stormwater that would need to be managed.  The County may require 
stormwater captured to be percolated, which would exacerbate groundwater 
contamination issues. This alternative is estimated to take approximately 1.4 years to 
implement, followed by an estimated 30-year O&M period.  Based on preliminary 
estimates of the duration of remediation system operation to achieve cleanup goals the 
SVE system may operate for a period of approximately 5 years; the bioventing system 
may operate for a period of approximately 30 years. 

Estimated Cost – moderate.  Alternative 7 estimated costs are anticipated to be low 
relative to the estimated costs of other alternatives. 

Conclusion – retained. Alternative 7 is considered potentially technologically and 
economically feasible due to the moderately difficult degree of implementability and 
moderate social, environmental, and economic costs.  Consequently, Alternative 7 is 
retained for additional evaluation. 

5.6 Retained Alternatives 

The following alternatives were retained based on evaluation of effectiveness, 
implementability and cost:  
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• Alternative 1 
• Alternative 4B 
• Alternative 4C 
• Alternative 4D 
• Alternative 5B 
• Alternative 5C 
• Alternative 5D 
• Alternative 7 

The retained alternatives, shown in Table 5-4, will undergo detailed evaluation in 
Section 6.  
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6. DETAILED EVALUATION OF ALTERNATIVES 

6.1 General 

This section includes a detailed evaluation of the retained remedial alternatives for the 
Site.  An overview of the criteria used for the detailed evaluation is presented below.   

6.2 Detailed Evaluation Criteria 

For the detailed evaluation, this FS uses as guidance the nine criteria that are identified 
in the Guidance for Conducting Remedial Investigations and Feasibility Studies Under 
CERCLA [USEPA, 1988].  In addition, this FS uses three criteria that address key Site-
specific issues of importance to alternative evaluation: Consistency with Resolution 92-
49, Social Considerations, and Sustainability. 

The first two CERCLA criteria relate directly to findings that must be made in the 
remedy decision for the Site.  These are categorized as threshold criteria that a selected 
remedy must meet.  Each of these criteria is outlined below. 

1) Overall Protection of Human Health and the Environment – This 
criterion requires evaluation of how the alternative achieves and maintains 
protection of human health and the environment.  The overall assessment of 
protectiveness draws on the assessments conducted under other evaluation 
criteria, especially long-term effectiveness and permanence, short-term 
effectiveness, and compliance with ARARs.  Evaluation of the overall 
protectiveness of an alternative focuses on whether an alternative achieves 
adequate protection and describes how risks posed through each pathway are 
eliminated, reduced, or controlled through treatment and institutional 
controls. This evaluation also considers whether an alternative poses any 
unacceptable short-term or cross-media impacts. 

2) Compliance with ARARs – This criterion requires an evaluation of how the 
alternative complies with identified ARARs and applicable advisories or 
guidance that are “to be considered.”  ARARs are generally categorized as 
action-specific, location-specific, or chemical-specific Federal or state-
promulgated requirements.  A list of potential Federal and state action-
specific, location-specific, or chemical-specific ARARs have been identified 
for the Site and are included in Tables 6-1 and 6-2, respectively. 

The following five CERCLA criteria are “balancing” criteria.  They represent the 
primary criteria upon which the detailed evaluation is based and that are used to 
distinguish among alternatives that meet the threshold requirements above.  The 
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alternative that strikes the best balance among these five criteria and that meets the 
threshold criteria generally is the preferred alternative. 

3) Long-term Effectiveness and Permanence – Requires evaluation of the 
long-term effectiveness of the remedial alternative in maintaining protection 
of human health and the environment following implementation of the 
alternative. 

4) Reduction of Toxicity, Mobility, and Volume through Treatment – The 
assessment against this criterion evaluates the anticipated performance of the 
treatment technologies that the alternative comprises, and assesses their 
ability to reduce the toxicity, mobility and volume of impacted materials 
through the use of treatment. 

5) Short-term Effectiveness – Requires an assessment of the protection of 
human health and the environment during construction and implementation 
of the remedial alternative until RAOs are met.  The following factors are 
addressed as appropriate for each alternative: protection of the community 
during remedial actions; protection of workers during remedial actions; 
environmental impacts; and time until remedial response objectives are 
achieved. 

6) Implementability – This criterion requires an assessment of the technical 
and administrative feasibility of an alternative, including the availability of 
required services and materials to execute the alternative. 

7) Estimated cost – Requires evaluation of the anticipated capital costs and 
operation and maintenance (O&M) costs of an alternative.  For this FS 
Report, O&M costs are presented in 2014 dollars without a discount rate 
being applied. 

The following two CERCLA criteria will be considered following comment on this FS 
Report and on the RAP.  They are not further considered in this FS Report: 

8) State Acceptance – Allows for consideration of preferences or apparent 
concerns by RWQCB. 

9) Community Acceptance – Allows for consideration of the community’s 
preferences or concerns regarding remedial alternatives.  RWQCB will 
consider the community’s preferences or concerns after this FS Report and 
RAP are prepared.  
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The three additional criteria that are important for Site-specific concerns are discussed 
below: 

10) Consistency with Resolution 92-49 – The RWQCB letter of January 23, 
2014 places particular emphasis on the provisions of State Water Resources 
Control Board Resolution 92-49.  In part, Resolution 92-49 requires that 
RWQCB assure that the cleanup promotes attainment of background water 
quality or the best water quality that is reasonable.  An alternative cleanup 
level, other than background, must take into account the criteria set forth in 
Section 2550.4 of Title 23, CCR, which include, among other factors, 
criteria to protect human health and the environment; must address nuisance 
conditions, and must be consistent with the maximum benefit to the people 
of the state. 

The focus in Resolution No. 92-49 with respect to remedial activity is on 
water quality and not on all media.  Waste in non-water media (such as soil) 
should be addressed through remediation to promote the attainment of 
background water quality (not, for example, background levels in soil) or the 
best water quality that is reasonably feasible given the considerations listed.   

 
Resolution 92-49 also includes the concept of technical and economic 
feasibility, in a manner that is distinct from the criteria of implementability 
or cost.  Technological feasibility is determined by assessing available 
technologies which have shown to be effective under similar hydrogeologic 
conditions in reducing the concentration of the constituents of concern.   

 
Economic feasibility is an objective balancing of the incremental benefit of 
attaining further reductions in the concentrations of constituents of concern 
as compared with the incremental cost of achieving those reductions.  The 
evaluation of economic feasibility will include consideration of current, 
planned, or future land use, social, and economic impacts to the surrounding 
community including property owners other than the discharger.  As per 
Resolution 92-49, economic feasibility does not refer to the discharger’s 
ability to finance cleanup.  Availability of financial resources should be 
considered in the establishment of reasonable compliance schedules. 

 
11) Social Considerations – For this FS Report, an especially important 

evaluation criterion is the social impact of the remedial action on the 
community.  Considerations associated with social impact include disruption 
of the ability of individual homeowners to enjoy the use of their property, 
community disruption during and after remediation, environmental factors 
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such as traffic, dust and noise, and effects on the integrity and preservation 
of the neighborhood. 

12) Sustainability – Sustainability, or green remediation, involves employing 
technologies and cleanup approaches to reduce a project’s environmental 
footprint. The environmental footprint of a remediation activity exceeds the 
Site physical boundary because the materials used and the energy consumed 
create impacts elsewhere. Typically, these offsite impacts have not been 
fully incorporated into the decision-making process, but their cost ultimately 
affects all of society.  Sustainability assessments identify potential impacts 
that may have been discounted, or not included, in traditional assessments. 
These assessments can illustrate impacts that occur on local, regional, and 
global scales, including the direct and indirect releases of contaminants; the 
consumption of raw materials; and the production, collection, and disposal 
of wastes. Sustainability concepts recognize a holistic assessment in a 
broader scope and time horizon. In addition to looking beyond project Site 
physical boundaries, sustainability includes the social and economic impacts 
of remedial decisions. Sustainability integrates many different and 
sometimes competing factors in planning for the future and incorporates 
consideration of factors that may be intangible and unquantifiable. 

6.3 Retained Remedial Alternatives – Detailed Evaluation 

6.3.1 General 

This section includes the detailed evaluation of the retained remedial alternatives 
presented in Table 5-4.  Each alternative is evaluated separately according to the 
criteria listed above.  The common elements of the final remedial alternatives are not 
evaluated as they are the same for each alternative.  A summary of the detailed 
evaluation of the final remedial alternatives is shown in Table 6-10. 

6.3.2 Detailed Evaluation of Remedial Alternative 1 

6.3.2.1 Overall Protection of Human Health and the Environment 

The no action alternative does not effectively mitigate potential future risks associated 
with the exposure pathways of ingestion, inhalation, or direct contact with Site soils, 
soil vapor, or leaching to groundwater.  It does not provide any means for source zone 
mass removal and would not be protective of human health and protection of 
groundwater under the hypothetical future scenario use.  It does not meet RAOs.  It is 
included as required by the NCP, and for a baseline against which other alternatives are 
compared. 
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6.3.2.2 No Further Evaluation  

Because the no action alternative does not meet the threshold requirement of providing 
overall protection of human health and the environment, no further evaluation of this 
alternative is performed.   

6.3.3 Detailed Evaluation of Alternative 4B 

Alt Existing 
ICs 

Sub-slab 
Vapor 

Intrusion 
Mitigation 

Excavate 
to 3 ft 

Excavate 
Beneath 

Residential 
Hardscape 

Groundwater 
MNA and 

Supplemental 
Groundwater 
Remediation  

Remove 
LNAPL 

as 
Feasible 

SVE / 
Bioventing 

4B X X X X X X X 

 

6.3.3.1 Overall Protection of Human Health and the Environment 

Alternative 4B would effectively mitigate potential future risks associated with the 
ingestion, inhalation, or direct contact with Site soils, soil vapor, or groundwater.   

Excavation of the upper 3 feet of soil and residential hardscape and replacement with 
clean soil beneath landscaped areas and residential hardscape areas would mitigate 
incidental contact with impacted soils.  This alternative would therefore meet RAOs for 
exposure to soils in the upper 3 feet.  Contact with underlying impacted soils below 3 
feet bgs would be limited by the permitting process associated with the City of Carson 
Building Code Section 8105, which amends the L.A. County Building Code Section 
7003.1.  This is an existing institutional control that would limit exposure to soils below 
3 feet, and through a notification system that will be developed and established 
following approval of the RAP. 

Vapor intrusion mitigation through sub-slab depressurization (SSD) would mitigate the 
potential vapor intrusion pathway at properties where sub-slab soil vapor RAOs are not 
met.   

SVE/bioventing would address remaining impacted areas not addressed through 
excavation beneath landscape and residential hardscape, under concrete foundations of 
houses, and soils deeper in the vadose zone. The technologies would be used where 
appropriate, based on Site investigation data, to promote degradation of residual 
hydrocarbon concentrations that do not meet RAOs.  The addition of SVE would 
decrease the concentrations of VOCs and more volatile fractions of TPH in soil vapor 
and soil in the areas where it is applied.  SVE/bioventing, combined with MNA, will 
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achieve cleanup goals for COCs in the long term.  The mass reduction of VOCs and 
TPH through SVE and bioventing would likely reduce the time required for 
groundwater restoration.   

LNAPL removal would occur where LNAPL has accumulated in monitoring wells and 
from areas where a significant reduction in current and future risk to groundwater 
would result. LNAPL removal would take place to the extent technologically and 
economically feasible.  

The shallow Bellflower aquitard, in which the uppermost groundwater occurs beneath 
the Site, and the underlying Gage aquifer are not known sources of drinking water in the 
Site area, so there is not currently a known groundwater ingestion pathway.  As a result 
of this remedial action, however, groundwater would be protected for designated future 
beneficial uses such as municipal supply.  In addition, COCs in groundwater would be 
reduced using source reduction and MNA.  The annual MNA program would 
commence during implementation of the remedy, specifically startup of the SVE 
system.  If after five years of semi-annual MNA monitoring the concentrations of Site-
related COCs are not stable or decreasing based on statistical analysis, supplemental 
groundwater remediation would be considered.  However, if the concentrations of Site-
related COCs are stable or decreasing, the MNA program would continue and would be 
re-assessed after five additional years of annual groundwater monitoring. 

6.3.3.2 Compliance with ARARs 

Alternative 4B would meet the identified ARARs.  The ARARs that may be applicable 
for one or more of the technologies that this alternative comprises are identified in 
Tables 6-1 and 6-2.  A separate assessment of this alternative’s consistency with State 
Water Resources Control Board Resolution 92-49 is set forth in Section 6.3.3.8. 

6.3.3.3 Long-term Effectiveness and Permanence 

The combination of technologies used for Alternative 4B is anticipated to be highly 
effective at reducing the toxicity, mobility and volume of the COCs in the long-term.  It 
would be a permanent, effective, long-term remedy.   

Removal of soils to a depth of 3 feet would remove the impacted soils for which a 
human exposure pathway potentially is complete, and replace them with clean soils.   

SVE/bioventing is anticipated to be effective at the long-term remediation of VOCs and 
more volatile fractions of TPH.  Sub-slab mitigation is an effective measure for vapor 
intrusion mitigation until no longer needed. 
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Groundwater goals would be achieved in the long term through the combination of 
LNAPL removal, MNA, and supplemental groundwater remediation.   

6.3.3.4 Reduction of Toxicity, Mobility and Volume through Treatment 

The following technologies included in this alternative involve treatment of impacted 
media: SVE/bioventing, LNAPL removal, groundwater MNA, and supplemental 
groundwater remediation.  These treatment technologies would result in a high degree 
of reduction of toxicity, mobility, and volume of COCs from the Site. 

6.3.3.5 Short-term Effectiveness 

The implementation of Alternative 4B would be effective at removing COCs in the 
short term.  Excavation beneath residential hardscape and landscape would remove 
impacted soils in the top 3 feet of soil, and do so relatively quickly, while at the same 
time temporarily increasing the possibility of negative impacts for the community and 
for Site workers.  During excavation, several mitigation measures would be 
implemented to minimize negative impacts. Best practices would be utilized so that 
utilities would be identified and provisions made to protect them in place or remove and 
reinstall, efficient equipment would be employed for implementing the remediation, 
materials would be handled safely, and dust, vapor, and odors would be controlled.   

As described in the Draft Relocation Plan (an Appendix to the RAP), residents of 
properties where remedial excavations are being conducted would be relocated for the 
duration of the remedial excavation, backfill, and hardscape restoration operations.  
Following backfill and utility and hardscape restoration, residents would move back 
into their homes during landscape restoration and fence/block wall construction, or, at 
their option, wait to return until after the landscape restoration work is completed.  For 
properties on the perimeter of the tract where excavation work is being conducted, 
residents of adjacent properties would be offered relocation as necessary. 

Sub-slab vapor intrusion mitigation at a limited number of properties where sub-slab 
soil vapor concentrations do not meet RAOs is a short-term measure to mitigate 
potential indoor exposure to vapor.  Additionally, SVE/bioventing would be effective in 
the short term at removal of volatile COCs from the subsurface.  The degradation of 
volatile fractions of TPH through bioventing would take somewhat longer to complete. 

Based on the short-term benefits and risks, short-term effectiveness through careful 
planning and execution is relatively high. 
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6.3.3.6 Implementability 

Implementability of Alternative 4B would be relatively high.  

Alternative 4B would be more easily implemented than alternatives that involve deeper 
excavations because of the lower number of properties affected, decreased volume of 
soils, the lack of shoring requirements, and the lack of a need to remove and replace 
utility lines. Alternative 4B would require the excavation of an estimated 183 
properties, the same number of properties as Alternatives 4C, 5B and 5C. Alternative 
4D and 5D require the excavation of 214 properties. 

Alternative 4B requires a smaller volume of soil removed than Alternatives 4C, 4D, 5C 
and 5D. Excavation to 3 feet is more implementable than excavation to 5 or 10 feet 
because the excavation can be accomplished more easily with potentially no shoring, 
sloping or setback of the excavation.  In addition, some utility lines are likely to be 
below 3 feet and those that are within the upper 3 feet can be more readily protected 
than with deeper excavation. The water mains are located at 3 to 3.5 feet, so 
Alternatives 4B and 5B would present lower risk of damaging the water mains, whereas 
Alternatives 4C, 4D, 5C and 5D may require the capping, excavation and replacement 
of water mains, as well as gas pipes, and telecommunication lines, which would be 
disruptive to a very large part of the community. Alternative 4B would pose less of a 
disturbance to utilities than Alternative 7 because capping the entire Site may require 
removal or re-routing of utilities to retain access.  

Alternatives 4B, 4C, and 4D are more difficult to implement than Alternatives 5B, 5C, 
5D or Alternative 7 because of the additional technical, administrative and design 
considerations associated with removal and replacement of residential hardscape.  
Residents would be relocated for a longer period of time to allow for hardscape 
restoration.  There would be greater community disruption due to the greater number of 
truck trips.  Removal of the hardscape significantly increases the amount of waste that 
must be transported and disposed or recycled. Administrative feasibility is more 
complex for the Alternative 4 set because the contractor must discuss hardscape 
restoration in addition to landscape restoration.  Alternative hardscape and landscaping 
may be considered if requested by the owner and if it does not result in significant 
schedule or cost impacts.  

These added implementability issues make Alternative 4B somewhat more difficult to 
implement compared with Alternative 5B.  
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6.3.3.7 Estimated Cost 

The cost estimate for Alternative 4B is contained in Table 6-4 and summarized below. 
Alternative 4B is less costly than Alternatives 4C, 4D, and 5D, but more costly than 
Alternatives 5B, 5C and 7.  A cost estimate summary follows: 

Alternative 4B Remedial Cost Estimate 
Category Estimated Cost ($ millions) 
Demolition $1.4 
Excavate, Backfill, and Associated Costs $33.9 
Other Direct Costs $19.6 
Post-Excavation Construction and Long-Term O&M $24.1 
TOTAL ESTIMATED COST $79 
COST ESTIMATE RANGE (-20%/+30%) 

 

 

 

 

$63 – $103 

6.3.3.8  Consistency with Resolution 92-49 

Resolution 92-49 requires RWQCB to assure that the cleanup promotes attainment of 
background water quality or the best water quality that is reasonable.  In addition, any 
alternative cleanup level must take into account criteria to protect human health, must 
address nuisance conditions, and must be consistent with the maximum benefit to the 
people of the state.  Resolution 92-49 also requires that RAOs must be based, in part, on 
technological and economic feasibility. 

In its January 23, 2014 letter, RWQCB commented that in the Revised SSCG Report, 
Shell had not provided a basis for estimating remedial costs, and that cleanup metrics 
such as mass of wastes removed or risks abated was not provided.  Further, RWQCB 
stated that the range of accuracy of estimated costs in the Revised SSCG Report was 
overly broad.  To address this statement, the accuracy of cost estimates, which normally 
is expected to be -30%/+50% at the FS-level of project development, is now estimated 
to be -20%+30% at the current level of project development.  RWQCB also commented 
that Shell asserted that certain alternatives might affect the tax basis of the City of 
Carson; those are the alternatives that included permanent destruction of houses as part 
of the remedy (Alternatives 2, 3, and 6).  Each of these alternatives has been eliminated 
in the alternatives screening step as set forth in Section 5. 

In Resolution 92-49, economic feasibility is defined as follows: 

 “Economic feasibility is an objective balancing of the incremental benefit of 
attaining further reductions in the concentrations of contaminants of concern 
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as compared with the incremental cost of achieving those reductions. The 
evaluation of economic feasibility would include consideration of current, 
planned, or future land use, social, and economic impacts to the surrounding 
community including property owners other than the discharger.  Economic 
feasibility, in this Policy, does not refer to the discharger’s ability to finance 
cleanup.  Availability of financial resources should be considered in the 
establishment of reasonable compliance schedules.” 

Alternative 4B proposes a cleanup of impacted soils on residential properties to a depth 
of 3 feet.  Existing institutional controls, combined with notification procedures and the 
Surface Containment and Soil Management Plan, provide adequate protection of 
homeowners against exposure to deeper impacted soils.  Other remedial elements of 
Alternative 4B include additional protections against exposures to Site contaminants, 
and these other elements also result in RAOs being met for groundwater beneath the 
Site.   

An objective balancing of incremental benefits shows that Alternative 4B meets the 
threshold criterion of protectiveness of human health and the environment, and it also 
complies with ARARs.  Alternative 4B also results in the safe continued use of the Site 
for its current residential purpose, and it minimizes social impacts – and therefore 
economic impacts – associated with Site COCs by removing those COCs and achieving 
the RAOs while preserving the neighborhood and resulting primarily in only short-term 
inconvenience to the residents.  By balancing the other evaluation criteria against added 
cost, Shell finds no incremental benefit associated with excavation beyond that 
contemplated under Alternative 4B that would justify the incremental social, 
environmental and economic costs of such excavation.  Alternative 4B therefore, is 
fully compliant with Resolution 92-49. 

6.3.3.9 Social Considerations 

Alternative 4B would have a relatively low-to-moderate social impact.  An estimated 
183 properties would be affected. Excavation and backfill would take approximately 3 
weeks per property, plus an additional approximately 3 to 4 weeks for restoration, for 
Alternative 4B. This is a shorter duration than it would take to implement Alternatives 
4C, 4D, 5C and 5D.  

The removal and replacement of landscape and hardscape to like conditions may 
slightly alter the property of the homeowner. During construction, potentially 
significant air quality, noise, and traffic impacts would be anticipated.  Because of the 
disruption, residents of properties where remedial excavations are being conducted 
would be relocated for the duration of the remedial excavation, backfill, and hardscape 
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restoration operations.  Surrounding areas would be impacted by heavy truck traffic.  
Similar impacts are anticipated for any of the excavation Alternatives (4C, 4D, 5B, 5C, 
and 5D) but would occur over a lesser duration for Alternative 4B than for any others 
but 5B.  In addition, based on the results of the excavation pilot testing, the construction 
impacts associated with traffic, noise, dust, odors can be mitigated. 

6.3.3.10  Sustainability 

Alternative 4B would require the use of excavation equipment and trucks that would 
create emissions affecting air quality. As the time for remediation, the number of 
properties and the number of truckloads increases, so would the emissions and effect on 
air quality. Alternative 4B would have less of an impact on air quality than Alternatives 
4C, 4D, 5C and 5D, but it is not as sustainable as Alternatives 5B or 7. 

Each alternative requires the disposal of some impacted materials in landfills, along 
with recycle of most soils. Landfill space is finite and an increased volume of materials 
being disposed of in landfills reduces the availability of a valuable resource. Alternative 
4B is more sustainable in this regard than Alternatives 4C, 4D, 5C, and 5D but not as 
sustainable as Alternatives 5B or 7. 

Alternatives 4B, 4C, and 4D create additional waste as opposed to Alternatives 5B, 5C, 
and 5D because of the removal of residential hardscape.  

During construction, removal of landscaping could impact water quality should a storm 
event occur. Removal of hardscape for Alternatives 4B, 4C and 4D would expose a 
larger area of soil to potential short-term erosion and water quality issues, although 
these effects would be mitigated through use of a stormwater pollution protection plan 
(SWPPP). 

6.3.4 Detailed Evaluation of Alternative 4C 

Alt Existing 
ICs 

Sub-slab 
Vapor 

Intrusion 
Mitigation 

Excavate 
to 5 ft 

Excavate 
Beneath 

Residential 
Hardscape 

Groundwater 
MNA and 

Supplemental 
Groundwater 
Remediation 

Remove 
LNAPL 

as 
Feasible 

SVE / 
Bioventing 

4C X X X X X X X 
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6.3.4.1 Overall Protection of Human Health and the Environment 

Similar to Alternative 4B, Alternative 4C would effectively mitigate potential future 
risks associated with the ingestion, inhalation, or direct contact of Site soils, soil vapor, 
or groundwater.   

Excavation of the upper 5 feet of soil and replacement with clean soil would prevent 
most contact with impacted soils, with the possible exception of excavation for 
swimming pool installation.   The City of Carson Building Code Section 8105, which 
amends the L.A. County Building Code Section 7003.1, is an existing institutional 
control that would limit exposure to soils below 3 feet. 

Mitigation of vapor intrusion pathways, SVE/bioventing use, LNAPL removal, and 
groundwater remediation would be the same as for Alternative 4B, and so would be 
equally protective. 

6.3.4.2 Compliance with ARARs 

Alternative 4C would meet the identified ARARs.  The ARARs that may be applicable 
for one or more of the technologies that this alternative comprises are identified in 
Tables 6-1 and 6-2.  A separate assessment of this alternative’s consistency with State 
Water Resources Control Board Resolution 92-49 is set forth in Section 6.3.4.8. 

6.3.4.3 Long-term Effectiveness and Permanence 

This alternative would be highly effective in the long-term based on the same 
considerations as Alternative 4B.   

6.3.4.4 Reduction of Toxicity, Mobility and Volume through Treatment 

The following technologies included in this alternative involve treatment of the media: 
SVE/bioventing, groundwater treatment through supplemental groundwater 
remediation, and LNAPL removal.  These treatment technologies would result in the 
same degree of reduction of toxicity, mobility, and volume through treatment as 
Alternative 4B. 

6.3.4.5 Short-term Effectiveness 

In Alternative 4C, excavating an additional 2 feet of soil relative to Alternative 4B 
would result in a longer period of exposure to potentially impacted soil, and therefore 
would pose potentially greater negative impacts to the community and workers than for 
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Alternative 4B.  The short-term effectiveness of sub-slab vapor intrusion mitigation, 
SVE/bioventing, and LNAPL removal and supplemental groundwater remediation 
would be similar to Alternative 4B.   

Based on the short-term benefits and risks, short-term effectiveness through careful 
planning and execution is moderate. 

6.3.4.6 Implementability 

Alternative 4C is less implementable than Alternatives 4B, 5B, and 5C, and more 
implementable than 4D and 5D because of the volume of soils, the number of properties 
affected, the necessity for shoring or slot trenching, the need to protect water mains, and 
the potential impacts on utility lines. Alternative 4C would require the excavation of 
183 properties. This is the same number of properties as Alternatives 4B, 5B and 5C. 
Alternative 4D and 5D require the excavation of 214 properties.  

Alternative 4C requires a smaller volume of soil removed than Alternatives 4D and 5D, 
but a larger volume than Alternatives 4B, 5B and 5C. Deeper excavation increases the 
soil excavated and recycled or disposed, and the amount of clean soil brought back to 
the Site. Alternative 4C has increased permitting requirements from Alternatives 4B and 
5B since shoring or slot trenching would be required by OSHA for trenching at or 
below 5 feet in depth, and greater setbacks from structures would be required for 
stability.  

Excavation to 5 feet for Alternative 4C has low implementability because utility lines 
would be encountered at this depth. Alternative 4C requires the protection of water 
mains and avoiding removal of some impacted soil around them, addressing gas pipes, 
and telecommunication lines. Alternative 4C is less implementable than Alternatives 4B 
and 5B, for which utility impacts would be more readily addressed due to the lesser 
depth of excavation. 

Alternative 4C would rely upon existing institutional controls to prevent contact with 
soils below the depth of excavation.     

The set of Alternatives 4B, 4C, and 4D is more difficult to implement than the set of 
Alternatives 5B, 5C, and 5D or Alternative 7 because of the additional technical, 
administrative and design considerations associated with removal and replacement of 
residential hardscape. Removal of the hardscape increases the amount of waste that 
must be transported and disposed or recycled. Administrative feasibility is more 
complex for the Alternative 4 set because Shell’s contractor must also meet with 
property owners and address hardscape and landscape restoration.  Alternative 
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hardscape and landscaping may be considered if requested by the owner and if it does 
not result in significant schedule or cost impacts. 

These added implementability issues make Alternative 4C more difficult to implement 
than Alternatives 4B, 5B and 5C.  

6.3.4.7 Estimated Cost 

The cost estimate for Alternative 4C is contained in Table 6-5. A cost estimate 
summary follows: 

Alternative 4C Remedial Cost Estimate 

Category Estimated Cost ($ millions) 

Demolition $1.4 

Excavate, Backfill, and Associated Costs $49.3 

Other Direct Costs $28.8 

Post-Excavation Construction and Long-Term O&M $24.1 

TOTAL ESTIMATED COST $104 

COST ESTIMATE RANGE (-20%/+30%) $83 – $135 

6.3.4.8 Consistency with Resolution 92-49 

The discussion in Section 6.3.3.8 explains how Alternative 4B complies with 
Resolution 92-49.  Because Alternative 4B provides adequate human health and 
environmental protection, meets ARARs, and objectively balances the incremental 
benefit of attaining further reductions in the concentrations of contaminants of concern 
compared with the incremental cost of achieving those reductions, then by logical 
extension Alternative 4C, which is more costly without adding protectiveness to human 
health and groundwater protection, cannot be judged to be as compliant with Resolution 
92-49 as is Alternative 4B.  

6.3.4.9 Social Considerations 

The range of social impacts and disruption for Alternative 4C would be similar as for 
Alternative 4B, but the duration of the alternative would be about a year longer, so that 
Alternative 4C would have a moderately high social impact.  Residents would be 
relocated for a longer period of time than in Alternative 4B due to the additional time 
and difficulty involved with the deeper excavations. 
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6.3.4.10 Sustainability 

Alternative 4C has the same sustainability issues as discussed for 4B. Alternative 4C 
would create more greenhouse gas emissions from equipment since more soil would 
need to be transported and excavated, and there would be greater greenhouse gas 
emissions associated with the larger volume of impacted soil excavated.  Alternative 4C 
would also use more landfill space because of the larger volume of soil excavated. 
There may also be increased waste when due to excavating and replacing utilities.  

6.3.5 Detailed Evaluation of Alternative 4D 

Alt Existing 
ICs 

Sub-slab 
Vapor 

Intrusion 
Mitigation 

Excavate 
to 10 ft 

Excavate 
Beneath 

Residential 
Hardscape 

Groundwater 
MNA and 

Supplemental 
Groundwater 
Remediation 

Remove 
LNAPL 

as 
Feasible 

SVE / 
Bioventing 

4D X X X X X X X 

Alternative 4D is not capable of being implemented as contemplated.  Although there is 
a discussion of each evaluation criterion below, the basic lack of implementability 
overshadows the evaluation and the conclusions that may be reached regarding each 
criterion.   

6.3.5.1 Overall Protection of Human Health and the Environment 

Similar to Alternatives 4B and 4C, Alternative 4D would effectively mitigate potential 
future risks associated with the ingestion, inhalation, or direct contact of Site soils, soil 
vapor, or groundwater.   

Excavation of the upper 10 feet of soil and replacement with clean soil would prevent 
contact with impacted soils for all but extensive construction.  However, due to setback 
and shoring requirements, and also due to the presence of the transite water mains, some 
impacted soil beneath landscaping and hardscape in the upper 10 feet would be left in 
place.  Also, at properties where it is impractical for the necessary equipment to be 
brought into back yards, those yards would not be excavated to 10 feet.   The City of 
Carson Building Code Section 8105, which amends the L.A. County Building Code 
Section 7003.1, is an existing institutional control that would limit exposure to soils 
below 3 feet.  Mitigation of vapor intrusion pathways and groundwater remediation 
would be the same as for Alternative 4B, and so would be equally protective. 
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6.3.5.2 Compliance with ARARs 

If it were implementable, Alternative 4D would meet the identified ARARs.  The 
ARARs that may be applicable for one or more of the technologies that comprise this 
alternative are described in Tables 6-1 and 6-2.  A separate assessment of this 
alternative’s consistency with State Water Resources Control Board Resolution 92-49 is 
set forth in Section 6.3.5.8. 

6.3.5.3 Long-term Effectiveness and Permanence 

Alternative 4D would be highly effective in the long-term based on the same 
considerations as Alternative 4B.  Due to the additional volume of soil that would be 
excavated, the RAOs would be met in soil faster than in Alternative 4B and 4C.  

6.3.5.4 Reduction of Toxicity, Mobility and Volume through Treatment 

The following technologies involved in this alternative involve treatment of the media: 
SVE/bioventing, groundwater treatment through supplemental groundwater 
remediation, and LNAPL removal.  These treatment technologies would result in a high 
degree of reduction of toxicity, mobility, and volume from the Site. 

6.3.5.5 Short-term Effectiveness 

For Alternative 4D, excavating an additional 5 feet of depth relative to Alternative 4C 
would result in significantly more days when impacted soil would be exposed, much 
more disruption of the community, and therefore pose much greater negative impacts to 
the community and workers than for Alternative 4C.  The short-term effectiveness of 
sub-slab vapor intrusion mitigation, SVE/bioventing, and LNAPL removal and 
supplemental groundwater remediation of groundwater would be similar to Alternative 
4B and 4C.  A larger number of houses would be affected by excavation: 214 for 
Alternative 4D as compared with 183 for Alternatives 4B and 4C.  Because there would 
be additional very significant negative impacts without significant additional benefits, 
short-term effectiveness is very low. 

6.3.5.6 Implementability 

Alternative 4D is not implementable.  Excavation to 10 feet would require larger 
setbacks and more shoring to protect structures than shallower excavations, resulting in 
less area of each property being available for excavation.  As demonstrated in the pilot 
test excavation to 10 feet, excavation to 10 feet could be accomplished over less than 
40% of the front yard area of a property due to the required setbacks, and only about 5% 
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of the total area of the property.  The excavator that would be required to reach a depth 
of 10 feet would be too large to access most, if not all, backyards via the side yard, 
limiting the area that could be excavated to 10 feet to parts of the front yards of most 
properties.  Also, excavation to 10 feet would require extensive shoring or slot 
trenching to protect structures.  For the pilot test excavation, the County Department of 
Public Works required that excavation slots be backfilled the same day as they were 
excavated.  For full-scale implementation, there would not be sufficient time in a given 
work day to excavate a slot, load and transport excavated soils, particularly for back 
yards which would require transferring soils to the street for loading, and backfill the 
slot.  This onerous constraint would further reduce the feasibility of Alternatives 4D and 
5D. 

When compared with Alternatives 4B, 4C, 5B, 5C and 5D, Alternative 4D involves the 
greatest volume of soils, the greatest number of properties affected, the longest period 
of remediation per property, the greatest amount of shoring, increased equipment 
requirements, and the greatest difficulty posed by the presence of utility lines. 
Alternative 4D would require the excavation of 214 properties, whereas Alternatives 4B 
and 4C require the excavation of 183 properties.  

Alternative 4D requires the largest volume of soil to be excavated and disposed and the 
largest amount of clean soil brought back the Site. Alternative 4D has increased 
permitting requirements compared with Alternatives 4B and 5B since shoring or slot 
trenching is required by OSHA for trenching at or below 5 feet in depth and greater 
setbacks from structures would be required for stability 

Where it is possible to excavate to 10 feet in back yards, a further complication arises 
because of the presence of overhead utility lines.  Worker protection from electrocution 
hazard due to the excavator encountering overhead power lines likely would require 
removal of power lines during excavation and restoration, which would have further 
impacts to the resident’s property and possibly to other properties.  Alternative 4D 
would require removal and replacement of utility lines on each property, and either 
protection of water mains gas pipes, and telecommunication lines in place, which would 
leave impacted soil in place, or manual excavation around pipes. Either approach would 
be very difficult.  Accordingly Alternative 4D is less implementable than Alternatives 
4B and 5B for which utility work is more manageable.  

Alternative 4D is able to rely on existing institutional controls to prevent contact with 
significant impacted soils which would remain below 3 feet bgs, due to setback 
requirements and potential utility protection.  

SB0484\Kast FS Report.docx 78 3/7/2014 



 

 
 

6.3.5.7 Estimated Cost 

The cost estimate for Alternative 4D is contained in Table 6-5.  Alternative 4D has an 
extraordinarily high cost. It is the highest cost alternative of the final remedial 
alternatives. A cost summary follows: 

Alternative 4D Remedial Cost Estimate 

Category Estimated Cost ($ millions) 

Demolition $1.7 

Excavate, Backfill, and Associated Costs $104.5 

Other Direct Costs $56.2 

Post-Excavation Construction and Long-Term O&M $24.1 

TOTAL ESTIMATED COST $187 

COST ESTIMATE RANGE (-20%/+30%) $150 – $243 

6.3.5.8 Consistency with Resolution 92-49 

The discussion in Section 6.3.3.8 explains how Alternative 4B complies with 
Resolution 92-49.  Because Alternative 4B provides adequate human health and 
environmental protection, meets ARARs, and objectively balances the incremental 
benefit of attaining further reductions in the concentrations of contaminants of concern 
compared with the incremental cost of achieving those reductions, then by logical 
extension Alternative 4D, which is more costly without adding protectiveness to human 
health and groundwater protection, along with not being implementable, cannot be 
judged to be as compliant with Resolution 92-49 as is Alternative 4B.  

6.3.5.9 Social Considerations 

Apart from being non-implementable, Alternative 4D would have a high level of social 
impact.  

Alternative 4D has the same impacts that were discussed in 4C and 4B. 4D has an 
added social impact because the excavation and soil replacement, were it 
implementable, would take many days longer than Alternatives 4B or 4C because of 
additional soil, shoring, and work with utilities.  There would be increased truck traffic 
from Alternative 4D due to more soil and hardscape being removed from a greater 
number of properties than for any other alternative, and due to the extensive lengthy 
disruption of the community. 
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6.3.5.10 Sustainability 

Alternative 4D has more significant negative sustainability effects than discussed for 4B 
or 4C. Alternative 4D would create more greenhouse gas emissions from equipment 
since more soil would need to be transported and excavated. Alternative 4D would 
release more methane to the atmosphere.  While fire and explosion hazards have not 
been identified at any residence due to methane concentrations from degradation of 
hydrocarbons in soil vapor, this would be considered a greenhouse gas emission and 
therefore a detrimental impact to air quality.  The amount of greenhouse gases released 
would be far less with excavation to 3 feet under Alternative 4B than to 5 feet or 
especially 10 feet. 

Each alternative requires the treatment and recycling or disposal of some impacted soil 
in landfills, along with some recycled materials. Landfill space and recycling capacity 
are finite and an increased volume of soil being disposed of in landfills reduces the 
availability of these valuable resources. Alternative 4D would use more landfill space or 
recycling capacity because of the larger volume of soil excavated.  

6.3.6 Detailed Evaluation of Alternative 5B 

Alt Existing 
ICs 

Sub-slab 
Vapor 

Intrusion 
Mitigation 

Excavate 
to 3 ft 

Excavate 
Beneath 

Residential 
Hardscape 

Groundwater 
MNA and 

supplemental 
groundwater 
Remediation 

Remove 
LNAPL 

as 
Feasible 

SVE / 
Bioventing 

5B X X X N/A X X X 

6.3.6.1 Overall Protection of Human Health and the Environment 

Alternative 5B would effectively mitigate potential future risks associated with the 
ingestion, inhalation, or direct contact of Site soils, soil vapor, or groundwater, except 
that future risks for soil exposure beneath residential hardscape would not be mitigated.  
Excavation of the upper 3 feet of soil in landscaped areas and replacement with clean 
soil would mitigate incidental contact with impacted soils.  Alternative 4B differs from 
Alternative 5B in the approach to residential hardscape.  In Alternative 4B, residential 
hardscape is removed and impacted soils are excavated to a depth of 3 feet prior to 
backfilling the excavation and replacing the hardscape.  In Alternative 5B, no removal 
of residential hardscape occurs and no excavation is conducted beneath residential 
hardscape.  The City of Carson does not require that homeowners obtain a permit or 
notify the City prior to removing residential hardscape from their property.  Because of 
the lack of a permitting or notification requirement, Alternative 5B, which does not 
include excavation of impacted soils beneath residential hardscape, is not expected to be 
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as protective as Alternative 4B which include excavation beneath residential hardscape 
to 3 feet.  For Alternative 5B to be protective, an additional LUC or a notification 
system would be required to ensure notification to Shell for removal of residential 
hardscape or digging beneath residential hardscape in the 2-to-3-foot depth zone, but it 
would not be effective absent homeowner agreement and cooperation.  Mitigation of 
vapor intrusion pathways, SVE/bioventing, LNAPL removal, and groundwater 
remediation would be the same as for Alternative 4B, and so Alternative 5B would be 
equally protective in those respects. 

6.3.6.2 Compliance with ARARs 

Alternative 5B would meet the identified ARARs.  The ARARs that may be applicable 
for one or more of the technologies that this alternative comprises are identified in 
Tables 6-1 and 6-2.  A separate assessment of this alternative’s consistency with State 
Water Resources Control Board Resolution 92-49 is set forth in Section 6.3.6.8. 

6.3.6.3 Long-term Effectiveness and Permanence 

Without an additional LUC or a notification system required to ensure notification to 
Shell for removal of residential hardscape or digging beneath landscape in the 2-to-3-
foot depth zone, Alternative 5B would not be as effective or permanent in the long term 
as Alternative 4B.     

6.3.6.4 Reduction of Toxicity, Mobility and Volume through Treatment 

The following technologies included in this alternative involve treatment of the media: 
SVE/bioventing, groundwater treatment through supplemental groundwater 
remediation, and LNAPL removal.  These treatment technologies would result in a high 
degree of reduction of toxicity, mobility, and volume from the Site, similar to 
Alternatives 4B, 4C and 4D. 

6.3.6.5 Short-term Effectiveness 

Alternative 5B would have somewhat fewer short-term effectiveness considerations 
relative to Alternative 4B (e.g., less material to remove from the Site), so the short-term 
effectiveness is relatively high. 

6.3.6.6 Implementability 

Implementability of Alternative 5B is relatively high.  
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Alternative 5B would be more easily implemented than alternatives that excavate 
deeper because of the decreased volume of soils, number of properties affected, and 
lack of shoring or setbacks to protect houses or utility lines.  It would also be easier to 
implement than Alternative 4B, which would require excavation of residential 
hardscape.  Alternative 5B would require the excavation of a maximum of 183 
properties. This is the same number of properties as Alternatives 4B, 4C and 5C.  
Alternatives 4D and 5D require the excavation of 214 properties.  

Other implementability considerations are similar to Alternative 4B, except that no 
residential hardscape is removed in Alternative 5B. 

6.3.6.7 Estimated Cost 

The cost estimate for Alternative 5B is contained in Table 6-6.  Alternative 5B is 
moderately costly, but it is the least expensive of the excavation alternatives (4B-D and 
5B-D). A cost estimate summary follows: 

Alternative 5B Remedial Cost Estimate 

Category Estimated Cost ($ millions) 

Demolition --- 

Excavate, Backfill, and Associated Costs $22.8 

Other Direct Costs $16.8 

Post-Excavation Construction and Long-Term O&M $24.1 

TOTAL ESTIMATED COST $64 

COST ESTIMATE RANGE (-20%/+30%) $51 – $83 

6.3.6.8 Consistency with Resolution 92-49 

The discussion in Section 6.3.3.8 explains how Alternative 4B complies with 
Resolution 92-49.  Alternative 5B would be as protective of water quality as Alternative 
4B through SVE/bioventing, LNAPL removal, groundwater MNA and supplemental 
groundwater remediation.  Alternative 5B, which is less costly than Alternative 4B, 
would be as compliant with Resolution 92-49 as Alternative 4B.  

6.3.6.9 Social Considerations 

Alternative 5B would have a relatively low-to-moderate social impact.  An estimated 
183 properties would be affected by excavation and 214 by SVE/bioventing.  
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Excavation and backfill would take less time than for Alternative 4B due to elimination 
of removal, excavation beneath, and replacement of residential hardscape.  

6.3.6.10 Sustainability 

Alternative 5B would create fewer greenhouse gas emissions from equipment than 4B 
since less soil and hardscape would need to be transported and excavated.  Alternative 
5B would also use less landfill space than 4B because of the smaller volume of soil 
excavated.  

6.3.7 Detailed Evaluation of Alternative 5C 

Alt Existing 
ICs 

Sub-slab 
Vapor 

Intrusion 
Mitigation 

Excavate 
to 5 ft 

Excavate 
Beneath 

Residential 
Hardscape 

Groundwater 
MNA and 

supplemental 
groundwater 

 

Remove 
LNAPL 

as 
Feasible 

SVE / 
Bioventing 

5C X X X N/A X X X 

6.3.7.1 Overall Protection of Human Health and the Environment 

Alternative 5C would have similar issues as Alternative 5B.  No removal of residential 
hardscape would occur and no excavation would be conducted beneath residential 
hardscape in either alternative.  The City of Carson does not require that homeowners 
obtain a permit or notify the City prior to removing residential hardscape from their 
property.  Because of the lack of a permitting or notification requirement, Alternative 
5C, which does not include excavation of impacted soils beneath residential hardscape, 
is not expected to be as protective as alternatives which includes excavation beneath 
residential hardscape to 2 feet.  For Alternative 5C to be protective, an additional LUC 
or a notification system would be required to ensure notification to Shell for residential 
hardscape removal or digging in the 2-to-3-foot depth zone, but it would not be 
effective absent homeowner agreement and cooperation. 

Excavation of the upper 5 feet of soil and replacement with clean soil would prevent 
most contact with impacted soils, with the possible exception of excavation for 
swimming pool installation.   The institutional controls discussed previously would also 
apply to this alternative. 

Mitigation of vapor intrusion pathways, SVE/bioventing use, and groundwater 
remediation would be the same as for Alternative 5B, and so would be equally 
protective. 
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6.3.7.2 Compliance with ARARs 

Alternative 5C would meet the identified ARARs.  The ARARs that may be applicable 
for one or more of the technologies that this alternative comprises are identified in 
Tables 6-1 and 6-2.  A separate assessment of this alternative’s consistency with State 
Water Resources Control Board Resolution 92-49 is set forth in Section 6.3.7.8. 

6.3.7.3 Long-term Effectiveness and Permanence 

Because of the lack of a permitting or notification requirement, Alternative 5C, which 
does not include excavation of impacted soils beneath residential hardscape, is not 
expected to be as effective or permanent in the long term as alternatives which include 
excavation of impacted soil beneath residential hardscape.     

6.3.7.4 Reduction of Toxicity, Mobility and Volume through Treatment 

The following technologies included in this alternative involve treatment of the media: 
SVE, bioventing, groundwater treatment through supplemental groundwater 
remediation, and LNAPL removal.  These treatment technologies would result in a 
moderate-to-high degree of reduction of toxicity, mobility, and volume from the Site. 

6.3.7.5 Short-term Effectiveness 

Excavating an additional 2 feet of soil relative to Alternative 5B would result in a 
longer period of potential soil exposure impacted, and therefore greater exposure to the 
community and workers than for Alternative 5B.  The short-term effectiveness of sub-
slab vapor intrusion mitigation, SVE/bioventing, and LNAPL removal and 
supplemental groundwater remediation would be similar to Alternative 5B.   

Based on the short-term benefits and risks, short-term effectiveness through careful 
planning and execution is moderate. 

6.3.7.6 Implementability 

Implementability of Alternative 5C is moderate.  The same implementability issues that 
were discussed for Alternative 4C apply to Alternative 5C. 

6.3.7.7 Estimated Cost 

The cost estimate for Alternative 5C is contained in Table 6-7.  Alternative 5C has a 
moderately high cost. A cost estimate summary follows: 
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Alternative 5C Remedial Cost Estimate 

Category Estimated Cost ($ millions) 

Demolition --- 

Excavate, Backfill, and Associated Costs $32.5 

Other Direct Costs $27.1 

Post-Excavation Construction and Long-Term O&M $24.1 

TOTAL ESTIMATED COST $84 

COST ESTIMATE RANGE (-20%/+30%) $67 – $109 

6.3.7.8 Consistency with Resolution 92-49 

The discussion in Section 6.3.3.8 explains how Alternative 4B complies with 
Resolution 92-49.  Alternative 5C would be as protective of water quality as Alternative 
4B through SVE/bioventing, LNAPL removal, groundwater MNA and supplemental 
groundwater remediation.  Alternative 5C would likely be as compliant with Resolution 
92-49 as Alternative 4B.  

6.3.7.9 Social Considerations 

Alternative 5C would have the same social impacts as Alternative 4C, except there 
would be none of the issues associated with the removal of residential hardscape. Not 
removing residential hardscape decreases the number of truck trips and the 
inconvenience of not having a driveway or walkways, and the residents could return to 
their homes sooner. An estimated 183 properties would be affected by excavation and 
214 by SVE/bioventing. 

6.3.7.10 Sustainability 

Alternative 5C would have the sustainability considerations as Alternative 4C. 
Alternative 5C would not require the removal or disposal of residential hardscape or the 
soil below residential hardscape and there would be fewer greenhouse gas emissions 
associated with the larger volume of impacted soil excavated.  Alternative 5C would 
require less than half the number of truckloads compared with Alternative 4C.   
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6.3.8 Detailed Evaluation of Alternative 5D 

Alt Existing 
ICs 

Sub-slab 
Vapor 

Intrusion 
Mitigation 

Excavate 
to 10 ft 

Excavate 
Beneath 

Residential 
Hardscape 

Groundwater 
MNA and 

Supplemental 
Groundwater 
Remediation 

Remove 
LNAPL 

as 
Feasible 

SVE / 
Bioventing 

5D X X X N/A X X X 

Like Alternative 4D, Alternative 5D is not capable of being implemented as 
contemplated.  Although there is a discussion of each evaluation criterion below, the 
basic lack of implementability overshadows the evaluation and the conclusions that may 
be reached regarding each criterion.   

6.3.8.1 Overall Protection of Human Health and the Environment 

Alternative 5D would have similar protectiveness considerations as Alternatives 5B and 
5C.  No removal of residential hardscape would occur and no excavation would be 
conducted beneath residential hardscape in either alternative.  The City of Carson does 
not require that homeowners obtain a permit or notify the City prior to removing 
residential hardscape from their property.  Because of the lack of a permitting or 
notification requirement, Alternative 5D, which does not include excavation of 
impacted soils beneath residential hardscape, is not expected to be as protective as 
alternatives which includes excavation beneath residential hardscape to 2 feet.  For 
Alternative 5D to be protective, an additional LUC or a notification system would be 
required to ensure notification to Shell for residential hardscape removal or digging in 
the 2-to-3-foot depth zone, but it would not be effective absent homeowner agreement 
and cooperation.   

Excavation of the upper 10 feet of soil and replacement with clean soil would mitigate 
contact with impacted soils in exposed areas.   The institutional controls discussed 
under Alternative 5B and 5C would also apply to this alternative. 

Mitigation of vapor intrusion pathways, SVE/bioventing use, and groundwater 
remediation would be the same as for Alternative 4D, and so would be equally 
protective. 

6.3.8.2 Compliance with ARARs 

If it were implementable, Alternative 5D would meet the identified ARARs.  The 
ARARs that may be applicable for one or more of the technologies that this alternative 
comprises are identified in Tables 6-1 and 6-2.  A separate assessment of this 
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alternative’s consistency with State Water Resources Control Board Resolution 92-49 is 
set forth in Section 6.3.8.8. 

6.3.8.3 Long-term Effectiveness and Permanence 

Because of the lack of a permitting or notification requirement, Alternative 5D, which 
does not include excavation of impacted soils beneath residential hardscape, is not 
expected to be as effective or permanent in the long term as alternatives which include 
excavation of impacted soil beneath residential hardscape.     

6.3.8.4 Reduction of Toxicity, Mobility and Volume through Treatment 

The following technologies included in this alternative involve treatment of the media: 
SVE/bioventing, groundwater treatment, and LNAPL removal.  These treatment 
technologies would result in a high degree of reduction of toxicity, mobility, and 
volume from the Site. 

6.3.8.5 Short-term Effectiveness 

Based on the short-term benefits and risks, which are similar to Alternative 4D, the 
short-term effectiveness is very low. 

6.3.8.6 Implementability 

Alternative 5D is not implementable, for the same reasons discussed under Alternative 
4D. 

6.3.8.7 Cost 

The cost estimate for Alternative 5D is contained in Table 6-8.  Alternative 5D has an 
extraordinarily high cost. It is the second highest cost alternative.  A cost estimate 
summary follows: 

Alternative 5D Remedial Cost Estimate 
Category Estimated Cost ($ millions) 

Demolition --- 
Excavate, Backfill, and Associated Costs $66.1 
Other Direct Costs $41.7 
Post-Excavation Construction and Long-Term O&M $24.1 
TOTAL ESTIMATED COST $132 
COST ESTIMATE RANGE (-20%/+30%) $106 – $172 
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6.3.8.8 Consistency with Resolution 92-49 

The discussion in Section 6.3.3.8 explains how Alternative 4B complies with 
Resolution 92-49.  Because Alternative 4B provides adequate human health and 
environmental protection, meets ARARs, and objectively balances the incremental 
benefit of attaining further reductions in the concentrations of contaminants of concern 
compared with the incremental cost of achieving those reductions, then by logical 
extension Alternative 5D, which is more costly without adding commensurate 
increments of protectiveness to human health and groundwater quality, along with not 
being implementable, cannot be judged to be as compliant with Resolution 92-49 as is 
Alternative 4B.  

6.3.8.9 Social Considerations 

Apart from being non-implementable, Alternative 5D would have a high level of social 
impact.  

Alternative 5D has the same impacts that were discussed for Alternatives 5B and 5C.  
Alternative 5D has an added social impact because the excavation and soil replacement, 
were it implementable, would take many days longer than Alternatives 5B or 5C 
because of additional soil, shoring, and work with utilities.  There would be increased 
truck traffic from Alternative 5D due to more soil and hardscape being removed from a 
greater number of properties than for any other alternative, and due to the extensive 
lengthy disruption of the community. 

6.3.8.10 Sustainability 

Alternative 5D would release more greenhouse gases to the atmosphere than 
Alternatives 5B or 5C.  While fire and explosion hazards have not been identified at any 
residence due to methane concentrations from degradation of hydrocarbons in soil 
vapor, this would be considered a greenhouse gas emission and therefore a detrimental 
impact to air quality.  Such emissions would be far less with excavation to 3 feet under 
Alternative 5B than to 5 feet or especially 10 feet. 

Each alternative requires the treatment and recycling or disposal of some impacted soil 
in landfills, along with some recycled materials. Landfill space and treatment capacity 
are finite and an increased volume of soil being disposed of in landfills or recycled 
reduces the availability of these valuable resources. Alternative 5D would use more 
landfill space or recycling capacity because of the larger volume of soil excavated.  
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6.3.9 Detailed Evaluation of Alternative 7 

Alt Existing 
ICs 

Sub-slab Vapor 
Intrusion 

Mitigation 
Cap Site Excavate 

Groundwater 
MNA and 

supplemental 
groundwater 

 

Remove 
LNAPL 

as 
Feasible 

SVE / 
Bioventing 

7 X X X N/A X X X 

6.3.9.1 Overall Protection of Human Health and the Environment 

Alternative 7 would achieve the human health goal for infrequent exposure to deep soils 
and for nuisance, but would not achieve the other soil goals in the short-term.  
Implementation of this alternative would take longer to meet groundwater RAOs, as 
less impacted soils would be removed by excavation than any other alternatives 
considered. 

Sub-slab depressurization would mitigate the potential vapor intrusion pathway at 
properties where sub-slab soil vapor does not meet the RAO as developed in the 
HHRA.  A SSD system would keep soil vapors beneath a building from entering the 
building.   

COCs would be less likely to leach into groundwater due to the large reduction in 
stormwater and irrigation water passing through the soil. In order to protect 
groundwater for designated beneficial uses, such as municipal supply, COCs in soil and 
groundwater would be reduced through SVE/bioventing, LNAPL removal, groundwater 
MNA, and supplemental groundwater remediation.   

6.3.9.2 Compliance with ARARs 

Alternative 7 would meet the identified ARARs.  The ARARs that may be applicable 
for one or more of the technologies that this alternative comprises are identified in 
Tables 6-1 and 6-2.  A separate assessment of this alternative’s consistency with State 
Water Resources Control Board Resolution 92-49 is set forth in Section 6.3.9.8. 

6.3.9.3 Long-term Effectiveness and Permanence 

The combination of technologies used for Alternative 7 are anticipated to be highly 
effective at reducing exposure to COCs in the long-term.  The difference compared to 
the excavation alternatives (4B-D and 5B-D) is the method of exposure reduction.  
Excavation alternatives remove COCs directly from the Site, while for Alternative 7 
those COCs would be removed through longer-term SVE/bioventing.  Additionally, 
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COCs would be less likely to leach into groundwater in this alternative than in 
Alternative 4B due to the reduction in stormwater and irrigation water passing through 
the soil. In the long term, RAOs would be met for the Site.   

6.3.9.4 Reduction of Toxicity, Mobility and Volume through Treatment 

The following technologies included in this alternative involve treatment of the media: 
SVE/bioventing, groundwater treatment, and LNAPL removal.  These treatment 
technologies would result in a significant degree of reduction of toxicity, mobility, and 
volume from the Site over the long term. 

6.3.9.5 Short-term Effectiveness 

Alternative 7 would interrupt the exposure pathway for Site soils through capping 
exposed soils.  It would remove COCs in the upper 6 inches of soil to prepare for Site 
capping, which is less excavation than for the other retained alternatives.  As a result, 
this alternative would cause less of the short-term effects associated with excavating 3 
or more feet impacted soil.   

The short-term effectiveness of sub-slab vapor intrusion mitigation, SVE/bioventing, 
LNAPL removal and supplemental groundwater remediation is relatively high.   

6.3.9.6 Implementability 

Implementability of Alternative 7 is moderate.  

Alternative 7 would involve capping exposed soil on all 285 properties, whereas 
Alternative 4D and 5D would require excavation on 214 and Alternatives 4B, 4C, 5B 
and 5C would include excavation on 183 properties. SVE/bioventing would be 
conduction on 214 properties. 

Excavation would be minimal for Alternative 7, primarily for clearing and grubbing. 
Utility lines would be below the excavation depth.   

Alternative 7 also would require an institutional control so that the residents do not 
come into contact with the COCs contained below the cap. Adoption of new 
institutional controls would increase the administrative requirements, and 
implementation would depend upon homeowner agreement to record a restrictive 
covenant at each property.  A SWPPP would be required for Alternative 7 due to the 
increase in runoff caused by the impermeable cap.  
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6.3.9.7 Estimated Cost 

The cost estimate for Alternative 7 is contained in Table 6-9.  Alternative 7 has the 
lowest cost of the final alternatives.  A cost estimate summary is shown below: 

Alternative 7 Remedial Cost Estimate 

Category Estimated Cost ($ millions) 

Demolition --- 

Excavate, Backfill, and Associated Costs $21.5 

Other Direct Costs $5.9 

Post-Excavation Construction and Long-Term O&M $24.1 

TOTAL ESTIMATED COST $51 

COST ESTIMATE RANGE (-20%/+30%) $41 – $66 

6.3.9.8  Consistency with Resolution 92-49 

Alternative 7 would be judged to be less consistent with Resolution 92-49 than 
Alternative 4B due to the longer period of time to achieve remedial objectives, and due 
to the modification in land use, which could not accommodate normal residential 
landscape.   

6.3.9.9 Social Considerations 

Alternative 7 would have a very high social impact.  A cap over all Site landscaped 
areas would impact the residents’ enjoyment of their homes. All planting would need to 
be done above ground such as in planter boxes. No landscaped areas would remain after 
implementation.  This would have a more long-term effect on the community than any 
of the alternatives involving excavation. 

During construction, significant air quality, noise, and traffic impacts would be 
anticipated.  These impacts are expected to be able to be mitigated. Surrounding 
neighborhoods would be impacted to a lesser extent by heavy truck traffic.  It is 
anticipated that installation of a cap would take about 1.4 years for implementation on 
the entire Site.  
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6.3.9.10 Sustainability 

Because it involves only minimal excavation, Alternative 7 would be the most green 
remediation alternative as compared to Alternatives 4 and Alternatives 5. Alternative 7 
requires less use of trucks, excavators or landfill space than other alternatives.  

Alternative 7 may affect stormwater quality or runoff in the long term, which would 
also reduce groundwater recharge, due to the inability for stormwater to infiltrate into 
the cap. This sustainability issue is unique to Alternative 7.  
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7. COMPARATIVE EVALUATION OF ALTERNATIVES 

In this section, the retained remedial alternatives are compared by using the detailed 
analysis criteria.  The purpose of this comparative analysis is to identify the relative 
advantages and disadvantages of each final remedial alternative (Alternatives 4B-D, 
5B-D and 7) and to provide a basis for recommending a preferred remedial alternative. 

In Table 7-1, each final remedial alternative is assigned a ranking for each detailed 
analysis criterion, except that the two threshold criteria of Overall Protection of Human 
Health and the Environment and Compliance with ARARs are not provided with a 
numeric ranking because the threshold of protectiveness or compliance must be met, 
and is met, by each remaining alternative (except for the no action alternative). 

Rankings range from “low” to “high” and are accompanied with a numeric ranking 
from 1 to 54.  At the conclusion of the comparative analysis, the recommended remedial 
alternative is identified.   

7.1 Overall Protection of Human Health and the Environment 

Alternative 1, No Action, does not provide adequate protection of human health and the 
environment.  No further assessment or comparison with this alternative is provided.   

With respect to overall protection of human health and the environment, comparison 
points for retained alternatives follow: 

• Alternatives 4B, 4C and 7 protect human health and the environment through 
impacted soil removal, treatment, and existing institutional controls.  The 
majority of these benefits occur under Alternative 4B; Alternatives 4C and 7 
provide essentially negligible additional protection.  RAOs are met equally in 
the long term.   

• Alternatives 4D and 5D are not implementable, and therefore would not 
provide adequate protection. 

• Alternatives 4B and 4C are more protective than Alternatives 5B and 5C, 
which leave impacted soil beneath residential hardscape without controls on 
hardscape removal by a homeowner to access to such soils. 

4  A numeric ranking of “1” is lowest, or worst; “5” is highest, or best.  With respect to cost, “1” 
is most expensive; “5” is least expensive. 
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• Since SVE/bioventing, LNAPL removal, groundwater MNA and supplemental 
groundwater treatment all are part of Alternatives 4B and 4C, the removal of 
more impacted soil under Alternative 4C would not be more protective of 
groundwater in the long term.  Groundwater RAOs would be met by either 
alternative. 

7.2  Compliance with ARARs 

Each alternative is capable of complying with ARARs.  The excavation alternatives 
perform equally well with respect to compliance, although as noted Alternatives 4D and 
5D are not implementable.  Alternative 7 would pose significant issues associated with 
capping of the entire Site, but ARARs could be met. 

7.3 Long-term Effectiveness and Permanence 

Each alternative would be effective and permanent in the long-term.  Comparison points 
follow: 

• Alternatives 4B and 4C remove more impacted soil than Alternatives 5B and 
5C, which leave impacted soil beneath residential hardscape. 

•  Alternatives 5B and 5C would not be effective in preventing residential 
contact with impacted soils beneath residential hardscape.  With supplemental 
institutional controls, which could be difficult to implement, Alternatives 5B 
and 5C would not be as effective in the long term. 

• Alternative 7 removes the least amount of impacted soil initially but also will 
eventually meet remedial goals.   

• Although Alternatives 4D and 5D would appear to provide for a greater degree 
of initial reduction in impacted soil through excavation, neither is 
implementable.  Also, due to shoring and setback requirements, utility 
protection requirements, and the infeasibility of excavating back yards to 10 
feet, Alternatives 4D and 5D, were they implementable, would still leave a 
substantial amount of impacted soil in place.    

7.4 Reduction of Toxicity, Mobility, and Volume through Treatment 

Each alternative would provide for significant reduction of toxicity, mobility and 
volume through treatment.  Each alternative would employ the following technologies 
in treatment of the media: SVE/bioventing, LNAPL removal, groundwater MNA, and 
supplemental groundwater remediation.  Comparison points follow: 
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• In the short term, Alternatives 4C and 5C would provide for a slightly greater 
degree of reduction in impacted soil because of the extra 2 feet of excavation 
compared with Alternatives 4B and 5B. 

• Alternatives 4B, 5B and 7 would provide for the same degree of reduction in 
toxicity, mobility and volume through treatment as Alternatives 4C and 5C in 
the long term. 

7.5 Short-term Effectiveness 

Alternatives 4 and 5 would perform equally well with respect to short-term 
effectiveness and present few short-term effectiveness issues.  Both alternatives are 
rated “High” for this category and assigned a numeric rating of 5.  Specific comparative 
points follow: 

• Alternatives 4B and 5B would require excavation of 3 feet of soil from 
affected residential properties. 

• Alternatives 4C and 5C would require excavation of 5 feet of soil from 
affected residential properties, but would require shoring of the excavation, 
setbacks from structures, sloped excavation sidewalls, and/or slot trenching in 
accordance with geotechnical requirements.  These would reduce the area of 
excavations and reduce the effectiveness of the alternative, as would the need 
to avoid excavating near the water mains and other utilities that are located in 
the front yards at approximately 50% of the properties.   

• The excavation of an additional 2 feet of soil in Alternatives 4C and 5C would 
result in more days when impacted soil would be exposed, and therefore a 
greater potential exposure to the community and workers and overall longer 
period of implementation than for Alternatives 4B or 5B.   

• Alternatives 4B and 5B can be implemented in much less time than 
Alternatives 4C and 5C; Alternative 7 could be implemented in the least 
amount of time, although similar to 5B:5 

– Alternative 4B:  1.9 years 
– Alternative 4C:  2.8 years 

5 The timeframes presented include the active excavation and backfill portion of the remedy.  Additional 
time would be required up-front for preparation and approval of remedial design, permitting, and other 
pre-construction activities.  Additional time would be required after active remedial action is complete 
for SVE installation and startup.   
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– Alternative 5B:  1.5 years 
– Alternative 5C:  2.8 years 
– Alternative 7:  1.4 years 

• Alternatives 4B and 4C require removal and disposal of residential hardscape, 
whereas Alternatives 5B and 5C do not require removal of hardscape.  
Alternatives 4B and 4C would therefore be more disruptive and take longer to 
implement. 

• Alternative 7 would remove COCs in the upper 6 inches of soil to prepare for 
Site capping. As a result, this alternative would cause less of the short-term 
effects associated with excavating 3 feet or 5 feet, and the capping would 
provide immediate disruption of exposure pathways.   

• As noted, Alternatives 4D and 5D would require the most time to complete, 
would result in the most disruption of the Site and of the community, and are 
not implementable. 

7.6 Implementability 

There are significant differences in implementability of the alternatives.  Comparison 
points follow: 

• Alternatives 4B, 4C, 5B and 5C would include excavation at 183 properties.  
Alternative 4D and 5D would require excavation at 214 properties, and 
Alternative 7 would involve excavation and capping at all 285 properties.  
Each alternative would require SVE/bioventing at 214 properties 

• Alternatives 4B and 5B, with excavation to 3 feet, would not be expected to 
encounter water mains and other utilities, as opposed to deeper excavations 
which would encounter these utilities. 

• Excavation would be minimal for Alternative 7. Utility lines would likely not 
be affected.  

• Alternatives 4C and 5C would require shoring, slot trenching, or other means 
to excavate to a depth of 5 feet.  Excavation to 5 feet would involve significant 
utility disruption, potentially including disruption of water supply to large 
parts of the community due to the presence of asbestos-cement (transite) water 
main pipelines at a depth of approximately 3 to 3½ feet in yards of 
approximately half of the properties in the tract. 

• Alternative 7 would also require additional institutional controls including the 
recording of restrictive covenants so that the residents do not come into 
contact with the COCs contained below the impervious cap.  Adoption of new 
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institutional controls would increase the administrative infeasibility compared 
with the excavation alternatives. Special runoff measures, including a SWPPP, 
would likely be required for Alternative 7 due to the increase in runoff and 
potential degradation in stormwater quality caused by the impermeable cap.  

• For all the reasons stated in Section 6.3.5.6, Alternatives 4D and 5D are not 
implementable.   

• Comparatively, Alternative 4D involves the longest overall time to implement, 
greatest volume of soils excavated, the largest amount of clean soil brought 
back the Site, the greatest number of properties affected, the longest period of 
remediation per property, the greatest amount of shoring, increased equipment 
requirements, and the most likely chance of significantly affecting utility lines.  

7.7 Estimated Cost 

The estimated costs of the alternatives are presented in Table 6-4 through 6-9 with 
capital and 30-year O&M costs identified.  A summary of estimated costs follows: 

• Alternative 4B:  $63 million - $103 million 
• Alternative 4C:  $83 million - $135 million 
• Alternative 4D:  $150 million - $243 million 
• Alternative 5B:  $51 million - $83 million 
• Alternative 5C:  $67 million - $109 million 
• Alternative 5D:  $106 million - $172 million 
• Alternative 7:  $41 million - $66 million 

Estimated costs are calculated for Alternatives 4D and 5D even though these 
alternatives are not implementable. 

7.8 Consistency with Resolution 92-49 

The discussion in Section 6 explains how Alternative 4B complies with Resolution 92-
49.  If Alternative 4B provides adequate human health and environmental protection, 
meets ARARs, and objectively balances the incremental benefit of attaining further 
reductions in the concentrations of contaminants of concern compared with the 
incremental cost of achieving those reductions, then by logical extension Alternatives 
4C, 4D, 5C and 5D which are more costly without adding a significant increment of 
protectiveness, cannot be judged to be as compliant with Resolution 92-49 as is 
Alternative 4B. Alternative 5B, although less expensive than Alternative 4B, does not 
offer the same degree of protectiveness as Alternative 4B absent homeowner agreement 
to a restrictive covenant being recorded that would ensure notification prior to 
hardscape removal. 
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Alternative 7 would be judged to be less consistent with Resolution 92-49 than 
Alternative 4B due to the much longer period of time to achieve remedial objectives, 
and due to the change in land use, which could not accommodate normal residential 
landscape activities. 

7.9 Social Considerations 

There are significant differences in social considerations associated with the various 
alternatives.  Comparison points follow: 

• Alternative 4B and 5B would have the lowest (low-to-moderate) social 
impact.  An estimated 183 properties would be affected by soil excavation, 
and an estimated 214 properties would be affected by SVE/bioventing.  
Excavation and backfill would take approximately 1.9 years and 1.5 years, 
respectively, for Alternative 4B and 5B.  

• Alternative 4C and 5C would have a higher (moderately high) social impact 
compared with 4B and 5B.  The same 183 properties would be affected by 
excavation, and the same 214 properties would be affected by 
SVE/bioventing. Excavation, shoring and backfill would take approximately 
2.8 years for each of Alternatives 4C and 5C.  

• Alternative 7 would have a very high social impact. A cap over all Site 
landscaped areas would likely decrease the aesthetic appeal of the community. 
All planting would need to be done above ground (such as in planters). This 
would likely have a more long-term effect on the community than any of the 
alternatives involving excavation. 

• Alternatives 4D and 5D would have a very high social impact, but neither is 
implementable. 

7.10 Sustainability 

There are significant differences in sustainability associated with the various 
alternatives.  Comparison points follow: 

• Excavation alternatives require the use of excavation equipment and trucks 
that would create greenhouse gas emissions affecting air quality. As the time 
for remediation, the number of properties, and the number of truckloads 
increase, so do the greenhouse gas emissions and effects on air quality. 
Alternative 4B would have less of an impact on air quality than Alternatives 
4C, 4D, 5C and 5D, but it is not as sustainable as Alternatives 5B or 7. 
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• Each alternative requires the treatment and recycling of impacted soil and 
some disposal of materials in landfills.  Landfill space is finite and an 
increased volume of soil being disposed of in landfills reduces the availability 
of a valuable resource. Alternative 4B is more sustainable in this regard than 
Alternatives 4C, 4D, and 5D but not as sustainable as Alternatives 5B, 5C, or 
7. 

• Alternatives 4B – 4D create additional waste, much of it recyclable, as 
opposed to Alternatives 5B – 5D because of the removal of residential 
hardscape.  

• Alternative 7 would be the most green remediation alternative as compared to 
Alternatives 4 and Alternatives 5. Alternative 7 requires minimal use of 
equipment, the least time to implement, and the lowest potential use of landfill 
space or recycling capacity.  

• Alternative 7 may affect stormwater quality, groundwater recharge, or runoff 
in the long term due to the inability for stormwater to infiltrate into the cap. 
This sustainability issue is unique to Alternative 7.  

7.11 State Acceptance 

In accordance with RI/FS Guidance, this criterion will be addressed when RWQCB 
makes its remedial decision after public comment is received on the RAP.   

7.12 Community Acceptance 

In accordance with RI/FS Guidance, this criterion will be addressed when RWQCB 
makes its remedial decision after public comment is received on the RAP.   
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8. PREFERRED REMEDIAL ALTERNATIVE 

Based on the comparative evaluation of the remedial alternatives presented in Section 7, 
there is a clear difference between Alternatives 4B and 5B, which both are superior to 
Alternatives 4C, 5C and 7.  Alternatives 4D and 5D are not implementable and are not 
considered further.   

Alternative 4B differs from Alternative 5B in the approach to residential hardscape.  In 
Alternative 4B, residential hardscape is removed and impacted soils are excavated to a 
depth of 3 feet prior to backfilling the excavation and replacing the hardscape.  In 
Alternative 5B, no removal of residential hardscape occurs and no excavation is 
conducted beneath residential hardscape.  It is the practice of the City of Carson that 
homeowners may remove residential hardscape from their property without first 
obtaining a permit or notifying the City.  Because of the lack of a permitting or 
notification requirement, Alternative 5B, which does not include excavation of 
impacted soils beneath residential hardscape, is not assumed to be as protective to 
homeowners absent homeowner agreement to the recording of a restrictive covenant 
that would ensure notification prior to hardscape removal.   

As a result of the evaluation conducted in this FS Report, and the specific 
considerations above, Alternative 4B is the alternative recommended for inclusion in 
the RAP. 

A recapitulation of Alternative 4B follows.  Alternative 4B includes these elements: 

• Excavation to 3 feet bgs beneath landscaped areas and beneath residential 
hardscape in areas where RAOs for the direct contact pathway or protection of 
groundwater are not met.  Soil would not be excavated in areas where soil 
concentrations meet RAOs.  Excavations would be made with vertical walls 
with no side slopes at the horizontal to vertical ratio recommended by the 
Geotechnical Engineer and approved by the LACDPW and City of Carson in 
the Grading Permit for the particular property being excavated. The 
excavation sidewalls would be back-sloped below foundation footings of 
structures. 

• Excavated areas and residential hardscape would be replaced to like conditions 
with clean imported soils, new hardscape, and new landscape.   

• Reservoir slabs would be removed if they are encountered during excavations 
to 3 feet bgs. They would not be removed if they lie outside the boundaries of 
an excavation or below the depth of excavation, because they do not require 
removal to meet RAOs. 
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• Sub-slab mitigation through a sub-slab depressurization (SSD) system would 
be used to mitigate the potential vapor intrusion pathway at the Site.  A SSD 
system creates a negative pressure below the slab of the building using a fan or 
similar device to remove vapor from beneath the slab and exhausting the vapor 
above the building.  This process keeps vapors emanating from soil beneath a 
building from entering the building.   

• SVE/bioventing would be included to address volatile petroleum 
hydrocarbons, VOCs and methane in soil vapor where appropriate and to 
promote degradation of residual hydrocarbons in the vadose zone soils.  SVE 
wells would be installed in City streets and on residential properties, as 
appropriate.  Bioventing would work in conjunction with SVE and would use 
the same wells via cyclical operation of the SVE/bioventing system. 

• LNAPL recovery would continue from monitoring wells MW-3 and MW-12 
on a periodic basis, and, if LNAPL is detected in other wells with thicknesses 
greater than 0.5 foot in the future, monthly LNAPL recovery may be initiated 
on these wells.   

• Monitored natural attenuation (MNA) would be implemented to meet RAOs 
for groundwater.  MNA could be paired with supplemental groundwater 
remediation (i.e., where COCs exceed 100x MCL) if, after a five-year review 
following start of SVE/bioventing operations, the groundwater plume is not 
stable or decreasing.   In addition, upgradient sources would need to be 
addressed by Shell. 

• Institutional controls may include reliance on existing LA County and City of 
Carson code provisions and permitting processes such that current and future 
residents are made aware of residual impacts and are restricted from exposure 
to residual impacts below a depth of 3 feet.  The City of Carson has amended 
L.A. County Building Code Section 7003.1 (City of Carson Building Code 
§8105) to require a Grading Permit for excavations 3 feet or deeper.  Because 
the City would be notified and approve excavations deeper than 3 feet via the 
permitting process, the City could readily inform residents and workers of 
other appropriate precautions necessary for excavations below 3 feet through 
this existing administrative processes, and also notify Shell that monitoring 
and disposal may be required.     
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• A number of permits would be required.  Significant permits are as follows: 

– Grading Permit for each property excavated. 

– Excavation and Encroachment Permits from the City of Carson for 
equipment staging and operations, lane closures in public streets and 
sidewalks.   

– Traffic Management Plan as part of the Encroachment Permit 
Application. 

– Rule 1166 Permit from South Coast Air Quality Management District 
(SCAQMD) for excavation of VOC-impacted soils. 

– Permit to Construct/Operate for the SVE/bioventing system from 
SCAQMD. 

– Permit(s) for the Sub-slab Depressurization Systems from SCAQMD. 

– Plumbing and Electrical Permits would be needed if plumbing or 
electrical service is removed and replaced. 

– Permits for reconstruction of property features.   

Alternative 4B will be carried forward into the RAP, where more detail associated with 
its implementation is included.  
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COC
Site-

Related
COC1

COC
Site-

Related
COC1

COC
Site-

Related
COC1

Metals

7440-36-0 Antimony Yes No -- -- -- --

7440-38-2 Arsenic Yes Yes -- -- -- --

7440-43-9 Cadmium No2 No -- -- -- --

18540-29-9 Chromium, Hexavalent Yes3 No -- -- -- --

7440-48-4 Cobalt No2 No -- -- -- --

7440-50-8 Copper No2 No -- -- -- --

7439-92-1 Lead Yes Yes -- -- -- --

7440-28-0 Thallium Yes No -- -- -- --

7440-62-2 Vanadium No2 No -- -- -- --

7440-66-6 Zinc No2 No -- -- -- --

PAHs

56-55-3 Benzo (a) Anthracene Yes Yes -- -- -- --

50-32-8 Benzo (a) Pyrene Yes Yes -- -- -- --

205-99-2 Benzo (b) Fluoranthene Yes Yes -- -- -- --

207-08-9 Benzo (k) Fluoranthene Yes Yes -- -- -- --

218-01-9 Chrysene Yes Yes -- -- -- --

53-70-3 Dibenz (a,h) Anthracene Yes Yes -- -- -- --

193-39-5 Indeno (1,2,3-c,d) Pyrene Yes Yes -- -- -- --

90-12-0 1-Methylnaphthalene Yes Yes -- -- -- --

91-57-6 2-Methylnaphthalene Yes Yes -- -- -- --

129-00-0 Pyrene Yes Yes -- -- -- --

SVOCs

121-14-2 2,4-Dinitrotoluene Yes No -- -- -- --

117-81-7 Bis(2-Ethylhexyl) Phthalate Yes No -- -- -- --

TPH

68334-30-5 TPH as Diesel Yes Yes -- -- -- --

PHCG TPH as Gasoline Yes Yes -- -- -- --

TPHMOIL TPH as Motor Oil Yes Yes -- -- -- --

VOCs

79-34-5 1,1,2,2-Tetrachloroethane Yes No -- -- Yes No

79-00-5 1,1,2-Trichloroethane No No -- -- Yes No

75-34-3 1,1-Dichloroethane -- -- -- -- Yes No

96-18-4 1,2,3-Trichloropropane Yes No -- -- -- --

120-82-1 1,2,4-Trichlorobenzene No No Yes No -- --

95-63-6 1,2,4-Trimethylbenzene Yes Yes Yes Yes Yes Yes

107-06-2 1,2-Dichloroethane Yes No Yes No Yes No

78-87-5 1,2-Dichloropropane Yes No Yes No -- --

108-67-8 1,3,5-Trimethylbenzene Yes Yes Yes Yes Yes Yes

106-99-0 1,3-Butadiene -- -- Yes No -- --

106-46-7 1,4-Dichlorobenzene Yes No Yes No Yes No

123-91-1 1,4-Dioxane -- -- Yes No -- --

Table 2-1
Summary of Constituents of Concern

Soil Vapor, Sub-SlabSoil

Chemical1CAS
Number

Soil Vapor, Non-Sub-Slab
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COC
Site-

Related
COC1

COC
Site-

Related
COC1

COC
Site-

Related
COC1

Table 2-1
Summary of Constituents of Concern

Soil Vapor, Sub-SlabSoil

Chemical1CAS
Number

Soil Vapor, Non-Sub-Slab

540-84-1 2,2,4-Trimethylpentane -- -- Yes No No No

78-93-3 2-Butanone (Methyl Ethyl Ketone) No No No No Yes No

591-78-6 2-Hexanone No No Yes No Yes No

622-96-8 4-Ethyltoluene -- -- No Yes Yes Yes

71-43-2 Benzene Yes Yes Yes Yes Yes Yes

75-27-4 Bromodichloromethane Yes No Yes No Yes No

74-83-9 Bromomethane Yes No Yes No No No

75-15-0 Carbon Disulfide No No No No Yes No

56-23-5 Carbon Tetrachloride -- -- Yes No -- --

67-66-3 Chloroform No No Yes No Yes No

110-82-7 Cyclohexane -- -- No Yes Yes Yes

124-48-1 Dibromochloromethane No No Yes No -- --

156-59-2 Dichloroethene, cis-1,2- Yes No No No Yes No

156-60-5 Dichloroethene, trans-1,2- -- -- No No Yes No

10061-02-6 Dichloropropene, trans-1,3- -- -- Yes No Yes No

64-17-5 Ethanol No No No No Yes No

100-41-4 Ethylbenzene Yes Yes Yes Yes Yes Yes

142-82-5 Heptane -- -- No Yes Yes Yes

87-68-3 Hexachloro-1,3-Butadiene -- -- -- -- Yes No

110-54-3 Hexane -- -- No Yes Yes Yes

67-63-0 Isopropanol -- -- No No Yes No

98-82-8 Isopropylbenzene (cumene) No No No Yes Yes Yes

75-09-2 Methylene Chloride Yes No Yes No Yes No

1634-04-4 Methyl-tert-Butyl Ether No No Yes No Yes No

91-20-3 Naphthalene Yes Yes Yes Yes Yes Yes

103-65-1 Propylbenzene No No No Yes Yes Yes

75-65-0 tert-Butyl Alcohol (TBA) Yes No -- -- Yes No

127-18-4 Tetrachloroethene Yes No Yes No Yes No

109-99-9 Tetrahydrofuran -- -- Yes No No No

108-88-3 Toluene Yes4 Yes Yes4 Yes Yes4 Yes

79-01-6 Trichloroethene Yes No Yes No Yes No

75-01-4 Vinyl Chloride Yes No Yes No Yes No

95-47-6 o-Xylene Yes4 Yes Yes4 Yes Yes4 Yes

1330-20-7-1 p/m-Xylene Yes4 Yes Yes4 Yes Yes4 Yes

1330-20-7 Xylenes, Total Yes4 Yes Yes4 Yes Yes4 Yes

Notes:

 --  not available or not applicable

COC: Constituent of Concern
1 Site-Related COCs may be related to Site activities associated with crude oil storage prior to redevelopment.
2 Additional background analysis (one-sample proportion test) indicated this metal to be within background for all properties.
3 Due to change in oral cancer assessment not reflected in RBSLs from HHSRE Work Plan, hexavalent chromium included as a COC.
4 Although not selected as COCs through the screening process, the RWQCB has requested these VOCs to be evaluated as COCs.
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Inorganics
7440-36-0 Antimony 2.7E-01 7.4E-01 3.1E+01 nc 2.7E+03 nc 3.1E+03 nc

7440-38-2 Arsenic 2.9E-01 1.2E+01 6.1E-02 c 5.4E+00 c 1.5E+01 c

7440-43-9 Cadmium -- 3.8E+00 7.0E+01 nc 6.2E+03 nc 2.4E+02 c

18540-29-9 Chromium VI -- -- 1.3E+00 c 1.1E+02 c 6.7E+00 c

7440-48-4 Cobalt -- 1.1E+01 2.3E+01 nc 2.1E+03 nc 1.1E+02 c

7440-50-8 Copper -- 5.9E+01 3.1E+03 nc 2.7E+05 nc* 3.1E+05 nc*

7439-92-1 Lead -- 6.1E+01 8.0E+013 -- 8.2E+024 -- 8.2E+025 --

7440-28-0 Thallium 1.4E-01 2.3E-01 7.8E-01 nc 6.8E+01 nc 7.7E+01 nc

7440-62-2 Vanadium -- 4.6E+01 3.9E+02 nc 3.4E+04 nc 3.3E+03 nc

7440-66-6 Zinc -- 2.9E+02 2.3E+04 nc 2.1E+06 nc* 2.3E+06 nc*

PAHs
56-55-3 Benz[a]anthracene -- -- 1.6E+00 c 1.4E+02 c 2.6E+02 c

50-32-8 Benzo[a]pyrene -- 9.0E-01 1.6E-01 c 1.4E+01 c 2.6E+01 c

205-99-2 Benzo[b]fluoranthene -- -- 1.6E+00 c 1.4E+02 c 2.6E+02 c

207-08-9 Benzo[k]fluoranthene -- -- 1.6E+00 c 1.4E+02 c 2.6E+02 c

218-01-9 Chrysene -- -- 1.6E+01 c 1.4E+03 c 2.6E+03 c

53-70-3 Dibenz[a,h]anthracene -- -- 1.1E-01 c 9.7E+00 c 1.9E+01 c

193-39-5 Indeno[1,2,3-cd]pyrene -- -- 1.6E+00 c 1.4E+02 c 2.6E+02 c

90-12-0 Methylnaphthalene, 1- -- -- 1.6E+01 c 1.4E+03 c 2.7E+03 c

91-57-6 Methylnaphthalene, 2- -- -- 2.3E+02 nc 2.0E+04 nc 1.1E+04 nc

91-20-3 Naphthalene 5.2E-01 -- 4.0E+00 c 3.5E+02 c 3.9E+01 c

129-00-0 Pyrene -- -- 1.7E+03 nc 1.5E+05 nc* 6.7E+04 nc

TPH6

TPHg 5.0E+02 -- 7.6E+02 nc 6.6E+04 nc* 8.6E+02 nc

TPHd 1.0E+03 -- 1.3E+03 nc 1.1E+05 nc* 1.9E+03 nc

TPHmo 1.0E+04 -- 3.3E+03 nc 2.9E+05 nc* 1.6E+05 nc*

SVOCs
121-14-2 2,4-Dinitrotoluene -- -- 1.6E+00 c 1.4E+02 c 2.8E+02 c

117-81-7 Bis(2-Ethylhexyl) Phthalate -- -- 3.5E+01 c 3.0E+03 c 6.4E+03 c

VOCs
79-34-5 1,1,2,2-Tetrachloroethane -- -- 4.7E-01 c 4.1E+01 c 5.7E+00 c

96-18-4 1,2,3-Trichloropropane 1.2E-05 -- 2.1E-02 c 1.9E+00 c 2.0E+00 nc

95-63-6 1,2,4-Trimethylbenzene -- -- 8.3E+01 nc 7.2E+03 nc 7.5E+01 nc

107-06-2 1,2-Dichloroethane 5.0E-04 -- -- -- --

156-59-2 cis-1,2-Dichloroethene 7.3E-03 -- -- -- --

78-87-5 1,2-Dichloropropane -- -- 8.3E-01 c 7.2E+01 c 8.5E+00 c

SSCG
(mg/kg) Basis

SSCGsoil-GW
1

(mg/kg)

Table 3-1
Site-Specific Cleanup Goals for Soil

Onsite Resident

Soil Site-Specific Cleanup Goals (mg/kg)

Construction and Utility 
Maintenance WorkerCAS

Number

Constituents
of

Concern

(BTV)2

(mg/kg) EF = 350 d/y EF = 4 d/y

SSCG
(mg/kg) Basis SSCG

(mg/kg) Basis
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SSCG
(mg/kg) Basis

SSCGsoil-GW
1

(mg/kg)

Table 3-1
Site-Specific Cleanup Goals for Soil

Onsite Resident

Soil Site-Specific Cleanup Goals (mg/kg)

Construction and Utility 
Maintenance WorkerCAS

Number

Constituents
of

Concern

(BTV)2

(mg/kg) EF = 350 d/y EF = 4 d/y

SSCG
(mg/kg) Basis SSCG

(mg/kg) Basis

108-67-8 1,3,5-Trimethylbenzene -- -- 8.5E+01 nc 7.4E+03 nc 7.7E+01 nc

106-46-7 1,4-Dichlorobenzene 3.8E-02 -- 2.8E+00 c 2.4E+02 c 2.8E+01 c

71-43-2 Benzene 1.5E-02 -- 2.2E-01 c 1.9E+01 c 2.2E+00 c

75-27-4 Bromodichloromethane -- -- 4.9E-01 c 4.2E+01 c 5.3E+00 c

74-83-9 Bromomethane -- -- 8.8E+00 nc 7.7E+02 nc 7.8E+00 nc

100-41-4 Ethylbenzene -- -- 4.8E+00 c 4.2E+02 c 5.1E+01 c

75-09-2 Methylene chloride -- -- 5.3E+00 c 4.7E+02 c 5.9E+01 c

75-65-0 tert-Butyl Alcohol 1.2E-02 -- -- -- --

127-18-4 Tetrachloroethene 6.6E-02 -- 5.5E-01 c 4.9E+01 c 1.0E+01 c

108-88-3 Toluene -- -- 4.8E+03 nc 4.2E+05 nc* 1.6E+04 nc

79-01-6 Trichloroethene 1.3E-02 -- 1.2E+00 c 1.0E+02 c 5.5E+00 nc

75-01-4 Vinyl chloride 1.5E-03 -- 3.2E-02 c 2.8E+00 c 3.1E-01 c

1330-20-7 Xylene, total -- -- 5.6E+02 nc 4.9E+04 nc 4.7E+02 nc

Notes:

" -- " not applicable or not available

EF = exposure frequency; d/y = days per year

TPHg = Total Petroleum Hydrocarbons- gasoline range

TPHd = Total Petroleum Hydrocarbons- diesel range

TPHmo = Total Petroleum Hydrocarbons- motor oil range

nc = SSCG based on noncancer effects; c = SSCG based on cancer effects

* Values are above Csat, 1E+05 or Cres 

3 Cal-EPA 2009b. Revised California Human Health Screening Levels for Lead. September 2009.
4 Based on USEPA adult lead model, similar parameters used for the residential CHHSL, and a lower exposure frequency.
5 Based on USEPA adult lead model, similar parameters used for the industrial worker CHHSL, and a lower exposure frequency.

1 A SSCGsoil-GW value was only listed for those COCs identified for potential soil leaching to groundwater. These SSCGsoil-GW were
  modified from the January 23, 2014 letter from the Regional Board on the Revised SSCG Report to be consistent with the Regional
  Board’s 1996 Interim Site Assessment & Cleanup Guidebook (RWQCB, 1996).
2 To evaluate potential human health exposures, the higher value between the health-based SSCG and Background Threshold Value
  (BTV) will be selected as the cleanup goal.  To evaluate potential leaching to groundwater, the higher between SSCGsoil-GW and
  BTV will be will be selected as the cleanup goal.

6 The SSCGsoil-GW for TPH is based on Regional Board's 1996 Interim Site Assessment & Cleanup Guidebook (LARWQCB, 1996).
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SSCG
(µg/m³) Basis SSCG

(µg/m³) Basis

79-34-5 1,1,2,2-Tetrachloroethane 5.2E+06 2.1E+01 c 1.2E+05 c

79-00-5 1,1,2-Trichloroethane -- 7.5E+01 c 1.0E+05 nc

75-34-3 1,1-Dichloroethane 6.3E+07 7.6E+02 c 2.5E+07 c

120-82-1 1,2,4-Trichlorobenzene 1.1E+07 1.0E+03 nc 3.9E+05 nc

95-63-6 1,2,4-Trimethylbenzene -- 3.7E+03 nc 2.3E+06 nc

107-06-2 1,2-Dichloroethane 1.2E+06 5.9E+01 c 8.5E+05 c

78-87-5 1,2-Dichloropropane 6.0E+05 1.2E+02 c 2.5E+06 c

108-67-8 1,3,5-Trimethylbenzene -- 3.7E+03 nc 2.3E+06 nc

106-99-0 1,3-Butadiene -- 7.2E+00 c 3.0E+05 c

106-46-7 1,4-Dichlorobenzene 5.5E+05 1.1E+02 c 7.2E+05 c

123-91-1 1,4-Dioxane 3.1E+08 1.6E+02 c 1.6E+05 c

540-84-1 2,2,4-Trimethylpentane -- 5.2E+05 nc 6.5E+08 nc

591-78-6 2-Hexanone -- 1.6E+04 nc 7.9E+06 nc

622-96-8 4-Ethyltoluene -- 5.2E+04 nc 2.5E+07 nc

71-43-2 Benzene 2.4E+06 4.2E+01 c 1.0E+06 c

75-27-4 Bromodichloromethane 5.5E+09 3.3E+01 c 7.8E+05 c

74-83-9 Bromomethane 4.0E+07 2.6E+03 nc 9.5E+06 nc

75-15-0 Carbon disulfide -- 3.7E+05 nc 1.4E+09 nc

56-23-5 Carbon tetrachloride 3.2E+07 2.9E+01 c 1.1E+06 c

67-66-3 Chloroform 2.1E+08 2.3E+02 c 4.9E+06 c

110-82-7 Cyclohexane -- 3.1E+06 nc 1.8E+10 nc

124-48-1 Dibromochloromethane -- 4.5E+01 c 8.8E+05 c

156-59-2 Dichloroethene, cis-1,2- 3.4E+07 3.7E+03 nc 8.3E+06 nc

156-60-5 Dichloroethene, trans-1,2- 3.4E+07 3.1E+04 nc 9.3E+07 nc

10061-02-6 Dichloropropene, trans-1,3- 2.1E+06 7.6E+01 c 3.9E+06 c

64-17-5 Ethanol -- 2.1E+06 nc 1.9E+08 nc

100-41-4 Ethylbenzene 1.0E+06 4.9E+02 c 7.0E+06 c

142-82-5 Heptane -- 3.7E+05 nc 2.3E+09 nc

87-68-3 Hexachloro-1,3-butadiene 6.0E+06 5.5E+01 c 8.0E+04 c

110-54-3 Hexane -- 3.7E+05 nc 1.7E+09 nc

67-63-0 Isopropanol -- 3.7E+06 nc 5.7E+08 nc

98-82-8 Isopropylbenzene (cumene) -- 2.1E+05 nc 1.5E+09 nc

78-93-3 Methyl ethyl ketone (2-butanone) 1.6E+07 2.6E+06 nc 1.1E+09 nc

75-09-2 Methylene chloride 2.8E+08 1.2E+03 c 2.8E+07 c

1634-04-4 Methyl-tert-butyl ether 2.7E+05 4.7E+03 c 6.5E+07 c

91-20-3 Naphthalene 2.2E+05 3.6E+01 c 6.3E+04 c

103-65-1 Propylbenzene -- 5.2E+05 nc 6.6E+08 nc

Table 3-2
Site-Specific Cleanup Goals for Soil Vapor

Soil Vapor

CAS
Number

Constituents
of

Concern

Odor-Based 
SSCG1

(µg/m³)

Construction and
Utility Maintenance WorkerOnsite Resident

Sub-Slab Soil Vapor2
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SSCG
(µg/m³) Basis SSCG

(µg/m³) Basis

Table 3-2
Site-Specific Cleanup Goals for Soil Vapor

Soil Vapor

CAS
Number

Constituents
of

Concern

Odor-Based 
SSCG1

(µg/m³)

Construction and
Utility Maintenance WorkerOnsite Resident

Sub-Slab Soil Vapor2

75-65-0 tert-Butyl Alcohol (TBA) -- 5.5E+05 nc 2.6E+08 nc

127-18-4 Tetrachloroethene 1.6E+07 2.1E+02 c 6.6E+06 c

109-99-9 Tetrahydrofuran -- 1.0E+06 nc 4.9E+08 nc

108-88-3 Toluene 1.5E+07 2.6E+06 nc 3.7E+09 nc

79-01-6 Trichloroethene 6.8E+08 2.2E+02 c 2.0E+06 nc

75-01-4 Vinyl chloride 3.9E+08 1.6E+01 c 8.3E+05 c

1330-20-7 Xylene, total 2.2E+05 5.2E+04 nc 5.9E+07 nc

TPH
1 Aliphatic:  C5-C8 -- 3.7E+05 nc 1.2E+09 nc

2 Aliphatic:  C9-C18 -- 1.6E+05 nc 1.2E+08 nc

3 Aliphatic:  C19-C32 -- -- -- -- --

4 Aromatic:  C6-C8 -- -- -- -- --

5 Aromatic:  C9-C16 -- 2.6E+04 nc 6.7E+06 nc

6 Aromatic:  C17-C32 -- -- -- -- --

TPHg 5.0E+04 7.2E+04 nc 2.2E+07 nc

TPHd 5.0E+05 8.1E+04 nc 2.3E+07 nc

TPHmo -- -- -- -- --

Notes:

" -- " not applicable or not available
1 Odor-based SSCGs for soil vapor based on SFRWCQB 2013 ESL as directed by RWQCB (RWQCB, 2014)
2 As directed by the RWQCB (RWQCB, 2014), a vapor intrusion attenuation factor of 0.002 was used to derive sub-slab soil vapor SSCGs.

nc = SSCG based on noncancer effects; c = SSCG based on cancer effects
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Soil Excavation Sub-Slab Soil Vapor 
Mitigation SVE/Bioventing

< 3
ft bgs

>3 to <10
ft bgs

24401 MARBELLA AVE

24402 NEPTUNE AVE X

24402 PANAMA AVE

24402 RAVENNA AVE X X

24403 NEPTUNE AVE X X

24403 RAVENNA AVE X

24405 MARBELLA AVE

24406 MARBELLA AVE X X

24406 NEPTUNE AVE X X

24406 PANAMA AVE X X

24406 RAVENNA AVE X X

24409 NEPTUNE AVE X X

24409 RAVENNA AVE X

24410 PANAMA AVE

24411 MARBELLA AVE X X

24411 PANAMA AVE X X

24412 MARBELLA AVE X X X

24412 RAVENNA AVE X X

24413 NEPTUNE AVE X X

24413 RAVENNA AVE X

24416 MARBELLA AVE X X

24416 NEPTUNE AVE X X

24416 PANAMA AVE

24416 RAVENNA AVE X X X

24417 MARBELLA AVE

24417 PANAMA AVE X

24419 NEPTUNE AVE X X

24419 RAVENNA AVE X

24420 PANAMA AVE X X

24421 PANAMA AVE X X

24422 MARBELLA AVE X X

24422 NEPTUNE AVE X

24422 RAVENNA AVE X X

24423 MARBELLA AVE

24423 NEPTUNE AVE X X X

24423 RAVENNA AVE X X

24426 MARBELLA AVE X X

24426 NEPTUNE AVE X

24426 PANAMA AVE X X

24426 RAVENNA AVE X X

24427 MARBELLA AVE

24427 PANAMA AVE X

Address

Table 3-3
Property Addresses for Consideration in Remedial Planning
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Soil Excavation Sub-Slab Soil Vapor 
Mitigation SVE/Bioventing

< 3
ft bgs

>3 to <10
ft bgs

Address

Table 3-3
Property Addresses for Consideration in Remedial Planning

24429 NEPTUNE AVE X X X

24429 RAVENNA AVE X

24430 PANAMA AVE

24431 PANAMA AVE X X

24432 MARBELLA AVE X X

24433 MARBELLA AVE X X X

24436 PANAMA AVE X X

24502 MARBELLA AVE X X

24502 NEPTUNE AVE X

24502 PANAMA AVE

24502 RAVENNA AVE X X

24503 MARBELLA AVE

24503 NEPTUNE AVE X X

24503 PANAMA AVE X X

24503 RAVENNA AVE X

24506 MARBELLA AVE X X X

24507 MARBELLA AVE

24508 NEPTUNE AVE X X

24508 PANAMA AVE X

24508 RAVENNA AVE X X

24509 NEPTUNE AVE X X

24509 PANAMA AVE X X

24509 RAVENNA AVE X X

24512 MARBELLA AVE X X

24512 NEPTUNE AVE X X

24512 PANAMA AVE

24512 RAVENNA AVE X X

24513 NEPTUNE AVE X

24513 PANAMA AVE X X

24513 RAVENNA AVE X X

24516 MARBELLA AVE X X

24517 MARBELLA AVE X X

24518 NEPTUNE AVE X X

24518 PANAMA AVE

24518 RAVENNA AVE X X

24519 NEPTUNE AVE X X

24519 PANAMA AVE X X

24522 MARBELLA AVE X X

24522 NEPTUNE AVE X X

24522 PANAMA AVE

24522 RAVENNA AVE X X

24523 MARBELLA AVE
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Soil Excavation Sub-Slab Soil Vapor 
Mitigation SVE/Bioventing

< 3
ft bgs

>3 to <10
ft bgs

Address

Table 3-3
Property Addresses for Consideration in Remedial Planning

24523 NEPTUNE AVE X X

24523 RAVENNA AVE X X

24526 MARBELLA AVE X X

24528 NEPTUNE AVE X X

24528 PANAMA AVE

24529 NEPTUNE AVE X X

24529 PANAMA AVE

24529 RAVENNA AVE X X

24532 MARBELLA AVE X X

24532 NEPTUNE AVE

24532 PANAMA AVE X

24532 RAVENNA AVE

24533 MARBELLA AVE

24533 PANAMA AVE

24533 RAVENNA AVE

24602 MARBELLA AVE X

24602 NEPTUNE AVE

24602 PANAMA AVE X

24602 RAVENNA AVE

24603 MARBELLA AVE X X X

24603 NEPTUNE AVE X X

24603 PANAMA AVE X X

24603 RAVENNA AVE X X

24606 MARBELLA AVE X X

24607 MARBELLA AVE X

24608 NEPTUNE AVE X X

24608 PANAMA AVE X X

24608 RAVENNA AVE X X

24609 NEPTUNE AVE X X

24609 PANAMA AVE X X X

24609 RAVENNA AVE

24612 MARBELLA AVE X X

24612 NEPTUNE AVE X X

24612 PANAMA AVE X X

24612 RAVENNA AVE X X

24613 MARBELLA AVE X X

24613 NEPTUNE AVE X X

24613 PANAMA AVE X X X

24613 RAVENNA AVE X X

24616 MARBELLA AVE X X

24617 MARBELLA AVE X X

24618 NEPTUNE AVE X X
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Soil Excavation Sub-Slab Soil Vapor 
Mitigation SVE/Bioventing

< 3
ft bgs

>3 to <10
ft bgs

Address

Table 3-3
Property Addresses for Consideration in Remedial Planning

24618 PANAMA AVE X X

24618 RAVENNA AVE

24619 NEPTUNE AVE X X

24619 PANAMA AVE X X

24619 RAVENNA AVE X

24622 MARBELLA AVE X X

24622 NEPTUNE AVE X X

24623 MARBELLA AVE X X X

24623 NEPTUNE AVE X X

24627 MARBELLA AVE X X

24628 MARBELLA AVE X X

24628 NEPTUNE AVE X

24629 NEPTUNE AVE X X X

24632 NEPTUNE AVE* X X X

24633 MARBELLA AVE X X

24700 MARBELLA AVE X X

24700 RAVENNA AVE

24702 NEPTUNE AVE X X

24702 PANAMA AVE X X

24703 MARBELLA AVE X X

24703 NEPTUNE AVE X X

24703 RAVENNA AVE X X

24706 MARBELLA AVE X X

24706 RAVENNA AVE X X

24707 MARBELLA AVE

24708 PANAMA AVE X X

24709 NEPTUNE AVE X X X

24709 PANAMA AVE X X

24709 RAVENNA AVE X X

24710 MARBELLA AVE X X

24712 NEPTUNE AVE X X X

24712 PANAMA AVE X X

24712 RAVENNA AVE X X

24713 MARBELLA AVE X X

24713 PANAMA AVE X X

24713 RAVENNA AVE X X

24715 NEPTUNE AVE X X

24716 MARBELLA AVE X X

24716 RAVENNA AVE X X

24717 MARBELLA AVE X X

24718 NEPTUNE AVE X X

24718 PANAMA AVE X X
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Soil Excavation Sub-Slab Soil Vapor 
Mitigation SVE/Bioventing

< 3
ft bgs

>3 to <10
ft bgs

Address

Table 3-3
Property Addresses for Consideration in Remedial Planning

24719 NEPTUNE AVE X X

24719 PANAMA AVE X X

24719 RAVENNA AVE X X

24722 MARBELLA AVE X X

24722 NEPTUNE AVE X

24722 PANAMA AVE X X

24722 RAVENNA AVE X X

24723 MARBELLA AVE X X X

24723 RAVENNA AVE X X

24725 NEPTUNE AVE

24726 MARBELLA AVE

24726 RAVENNA AVE

24727 MARBELLA AVE X X

24728 NEPTUNE AVE X X

24728 PANAMA AVE X X

24729 NEPTUNE AVE

24729 PANAMA AVE

24729 RAVENNA AVE

24732 MARBELLA AVE X X

24732 NEPTUNE AVE X X

24732 PANAMA AVE

24732 RAVENNA AVE X X

24733 MARBELLA AVE X X

24733 PANAMA AVE

24733 RAVENNA AVE X X

24735 NEPTUNE AVE X X

24736 MARBELLA AVE

24736 RAVENNA AVE X X

24737 MARBELLA AVE X X

24738 NEPTUNE AVE X X X

24738 PANAMA AVE X X

24739 NEPTUNE AVE X X

24739 PANAMA AVE X X

24739 RAVENNA AVE X X

24740 MARBELLA AVE X X

24741 MARBELLA AVE X

24743 RAVENNA AVE X X

24744 MARBELLA AVE X X X

24748 RAVENNA AVE X X

24749 RAVENNA AVE X X X

24752 RAVENNA AVE X X

24802 PANAMA AVE X X
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Soil Excavation Sub-Slab Soil Vapor 
Mitigation SVE/Bioventing

< 3
ft bgs

>3 to <10
ft bgs

Address

Table 3-3
Property Addresses for Consideration in Remedial Planning

24803 NEPTUNE AVE X X

24803 PANAMA AVE X X

24809 NEPTUNE AVE X X

24809 PANAMA AVE X X

24812 PANAMA AVE

24813 PANAMA AVE X X

24815 NEPTUNE AVE X X

24818 PANAMA AVE X X

24819 PANAMA AVE X X

24822 PANAMA AVE X X

24823 PANAMA AVE X X

24825 NEPTUNE AVE

24828 PANAMA AVE X X

24829 PANAMA AVE X

24832 PANAMA AVE

24833 PANAMA AVE X

24838 PANAMA AVE X X

24904 NEPTUNE AVE X

24912 NEPTUNE AVE X

301 244TH ST

305 244TH ST X X

311 244TH ST X X

317 244TH ST X X

321 244TH ST X X

327 244TH ST

331 244TH ST X X

337 244TH ST

341 244TH ST

344 249TH ST X X

345 249TH ST X

347 244TH ST

348 248TH ST X X X

348 249TH ST X

351 244TH ST X X

352 249TH ST X X

353 249TH ST X X

354 248TH ST X X

357 244TH ST

357 249TH ST X

358 249TH ST X X

360 248TH ST X X

361 244TH ST
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Soil Excavation Sub-Slab Soil Vapor 
Mitigation SVE/Bioventing

< 3
ft bgs

>3 to <10
ft bgs

Address

Table 3-3
Property Addresses for Consideration in Remedial Planning

362 249TH ST

363 249TH ST X

364 248TH ST X X

367 244TH ST X X

367 249TH ST X

368 249TH ST X X

373 249TH ST X X

374 248TH ST X X

374 249TH ST X X

377 244TH ST

377 249TH ST X X

378 249TH ST X X X

383 249TH ST X X X

402 249TH ST X X

408 249TH ST

412 249TH ST X X
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Sub-Slab V
apor Intrusion 

M
itigation  

Install subsurface barriers and/or vapor control system
s to m

itigate 
soil vapor m

igration into buildings. 
Effective for V

O
Cs. 

Sub-slab depressurization system
s are im

plem
entable at 

existing building locations. 
Low

-to-m
oderate 

capital to install 
sub-slab 
depressurization 
system

; low
-to-

m
oderate O

&
M

. 

Installation of sub-slab depressurization 
system

s is retained for consideration in 
rem

edial alternatives. 

Capping Portions of the Site 
M

itigate contact w
ith im

pacted soils; m
itigate rainw

ater infiltration; 
reduce vapor m

igration to surface by constructing a low
 perm

eability 
cover or “cap” over the areas of im

pacted soils. 

Effective for all CO
Cs. 

Im
plem

entable over portions of the Site.  M
ay require 

restriction on future land use. 
M

oderate capital, 
low

 O
&

M
 cost. 

Retained for consideration in rem
edial 

alternatives. Could possibly be used in 
conjunction w

ith excavation. 
Rem

oval of A
ll Site Features 

The rem
oval of all Site features w

ould include the rem
oval of all 

houses, landscape, hardscape, roads, and utilities. 
The rem

oval of all site features in order to 
facilitate the use of other rem

edial technologies 
(e.g., excavation or capping) could be effective 
at the Site. 

V
ery difficult to im

plem
ent.  Every resident w

ithin the Site 
w

ould have to agree to relocate and all 285 houses w
ould 

be razed.  If som
e hom

eow
ners declined to m

ove, the 
presence of som

e residents w
ould m

ake it untenable to 
rem

ove all of the surrounding hom
es, streets and utilities.  

Perm
itting w

ould be very difficult to allow
 this w

ork to 
m

ove forw
ard. 

V
ery high cost. 

Retained for consideration in rem
edial 

alternatives. 

Institutional Controls 
Rely upon City of Carson Building Code provisions requiring 
perm

itting for excavations 3 feet bgs or deeper.  Establish a process 
w

hereby Shell is notified if a resident applies for a perm
it to excavate 

so that arrangem
ents can be m

ade for sam
pling and proper handling 

of im
pacted soils that m

ay be present. 

Effective for all CO
Cs.  

Im
plem

entable; building code provisions already are in 
place. M

ay be im
plem

ented in com
bination w

ith other 
technologies. 

M
inim

al cost. 
Retained for consideration in rem

edial 
alternatives. 

Excavation  
Excavate im

pacted soils.  Backfill excavation w
ith im

ported clean 
soil.  A

 w
ide range of excavation options is available, including 

different areas of excavation and different depths. 

Effective for all CO
Cs. 

Im
plem

entability dependent on depth.  V
olum

e of 
excavated soil, disruption to com

m
unity, loss of residential 

tax base, sustainability concerns all factor into 
im

plem
entability.  Potential m

ajor difficulties due to traffic 
and dust.  M

ajor difficulties due to V
O

C em
issions if 

excavation is perform
ed prior to rem

ediation of V
O

Cs.  
Excavation to 2 or 3 feet w

ould be im
plem

entable; 
concerns and difficulties rise significantly w

ith deeper 
excavations. 

M
oderate-to-

exceptionally 
high capital, 
depending upon 
depth.  M

inim
al 

O
&

M
. 

Retained for consideration in rem
edial 

alternatives because of effectiveness in 
rem

oving im
pacted m

aterials and 
interrupting the hum

an health exposure 
pathw

ay. 

Excavation: 
Lifting and Cribbing of 
H

ouses to Assist in 
Excavation 

C
ribbing w

ould take place outside of the house footprint to allow
 

excavation below
.  It w

ould include cutting and capping utilities; 
dem

olition of dryw
all, cabinets, toilets, and tub/show

ers from
 ground 

level to 4 feet high; dem
olition of fireplaces; installation of beam

s 
that attach to every w

all; unbolting w
alls from

 foundation; lifting 
house and cribbing to 4 feet high; excavating im

pacted soils; 
backfilling w

ith clean soil; form
ing and pouring a new

 foundation; 
placing the house back dow

n on new
 foundation and attaching to 

foundation; rem
oving cribbing m

aterials; restoring interior w
alls, 

cabinets, toilets, tub/show
ers; replacing fireplaces; and reconnecting 

utilities. 

Ineffective because of lack of clear benefit.   
V

ery difficult to im
plem

ent.  W
ould require relocating 

residents for a significant period of tim
e and result in 

considerable disruption to households.  Shell’s 
Environm

ental H
ealth and Safety guidelines/rules w

ould 
not allow

 w
orkers to im

plem
ent other technologies (i.e., 

excavation) beneath a cribbed house. 

V
ery high capital 

cost. 
N

ot retained for consideration in 
rem

edial alternatives due to 
ineffectiveness, difficulty of 
im

plem
entation, and cost. 
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Excavation: 
Tem

porarily M
oving 

H
ouses to Assist in 

Excavation 

This technology w
ould require sim

ilar processes as lifting and 
cribbing a house, except the house w

ould be loaded onto a trailer and 
m

oved to another location instead of being cribbed. 

Ineffective because of lack of clear benefit.   
V

ery difficult to im
plem

ent.  W
ould require relocating 

residents for a significant period of tim
e and result in 

extensive disruption to houses. 

V
ery high capital 

cost. 
N

ot retained for consideration in 
rem

edial alternatives due to 
ineffectiveness, difficulty of 
im

plem
entation, and cost. 

Excavation: 
Rem

oval of Residual 
Concrete Slabs to Assist 
in Excavation 

Residual concrete slabs, w
hich are form

er tank farm
 reservoir side 

w
alls and/or floors, are present beneath portions of the Site.  

Rem
oval w

ould involve excavation. Rem
oval of slabs beneath 

buildings, hardscape, or streets w
ould require the rem

oval of those 
Site features and excavation. 

The concrete reservoir slab assessm
ent 

concluded that nothing about the form
er 

reservoir slabs w
ould indicate a specific need for 

their rem
oval. Therefore, rem

oval of all residual 
concrete slabs is considered unnecessary.  

Im
plem

entability dependent on scope of rem
oval.  

Rem
oval of residual concrete slabs w

hen encountered 
w

ithin the boundaries of excavations is relatively easily 
im

plem
ented.  Rem

oval beneath paved areas or houses 
w

ould be very difficult to im
plem

ent. 

M
oderate cost to 

rem
ove slabs 

w
hen 

encountered 
w

ithin 
excavation 
boundaries. 

Rem
oval of residual concrete slabs 

w
hen encountered w

ithin excavation 
boundaries is retained for consideration 
in rem

edial alternatives. 

Soil V
apor Extraction (SV

E) 
V

adose zone vacuum
 w

ells are used to rem
ove volatile CO

Cs from
 

soil.  Extracted vapors are treated and discharged. 
Effective for m

ethane, V
O

Cs, and lighter-range 
petroleum

 hydrocarbons.  N
ot effective for non-

volatile CO
Cs. 

Im
plem

entable.  SV
E w

ells could be installed in City 
streets and on residential properties, as appropriate. 

M
oderate-to-high 

capital; m
oderate 

O
&

M
. 

Retained for consideration in rem
edial 

alternatives.  

Bioventing 
Enhances the activity of indigenous bacteria and stim

ulates the 
natural in-situ biodegradation of organic CO

Cs in soil by inducing air 
and oxygen flow

 into the unsaturated zone. 

Potentially m
ore effective than SV

E for m
id-

w
eight petroleum

 products on a reasonable 
tim

escale.  

Im
plem

entable.  Can be used in conjunction w
ith SV

E 
system

s.   
M

oderate capital, 
m

oderate O
&

M
. 

Retained for consideration in rem
edial 

alternatives. Could be used in 
conjunction w

ith SV
E system

/w
ells. 

In-Situ Chem
ical O

xidation 
(ISC

O
) 

Introduction of a chem
ical oxidant into the subsurface for the 

purpose of transform
ing groundw

ater or soil CO
Cs into less harm

ful 
chem

ical species. 

Bench-scale pilot testing using representative 
Site soils indicated that sodium

 persulfate w
as 

not effective and that an excessive quantity of 
ozone w

ould be required for treatm
ent. 

Im
plem

entable for saturated zone and groundw
ater. 

M
oderate capital, 

m
oderate O

&
M

. 
N

ot retained for consideration in 
rem

edial alternatives due to 
dem

onstrated lack of effectiveness. 

Light N
on-A

queous Phase 
Liquid (LN

A
PL) Source 

Rem
oval 

D
irect LN

A
PL source rem

oval, likely through pum
ping, as is 

currently done at Site m
onitoring w

ells that accum
ulate ½

 foot or 
m

ore LN
A

PL on top of groundw
ater. 

Effective for reducing source zone 
m

ass/concentration gradients and m
ay reduce 

tim
e over w

hich concentrations w
ill return to 

background or M
CL levels. 

Currently im
plem

ented at Site w
ells M

W
-3 and M

W
-12; 

can be im
plem

ented in other m
onitoring w

ells if LN
A

PL is 
discovered on top of groundw

ater w
ith a depth of ½

 foot 
or greater. 

Low
 capital, 

m
oderate O

&
M

. 
Retained for consideration in rem

edial 
alternatives. 

G
roundw

ater M
onitored 

N
atural A

ttenuation (M
N

A
) 

N
aturally occurring processes decrease concentrations of CO

Cs in 
soil and groundw

ater. M
onitoring is perform

ed to confirm
 that CO

C 
concentrations are decreasing. 

Potentially effective for reduction of CO
C 

concentrations.  D
oes not m

itigate the im
m

ediate 
potential for exposure to im

pacted m
aterials. 

Easily im
plem

entable w
ith m

inim
al disruption to current 

residents. 
M

inim
al cost, 

associated m
ainly 

w
ith m

onitoring. 

Retained. Can be used in conjunction 
w

ith other rem
edial technologies. 

Supplem
ental G

roundw
ater 

Rem
ediation  

Supplem
ental groundw

ater rem
ediation of certain CO

Cs in localized 
Site areas w

ith relatively high concentrations w
ould likely be through 

pum
p and treat system

s (rem
oved w

ater is then treated ex-situ) or 
through in-situ m

ethods. 

Potentially effective for reducing groundw
ater 

CO
Cs and m

ay reduce tim
e over w

hich 
groundw

ater w
ill return to background or M

C
L 

levels. 

D
iffering degrees of difficulty in im

plem
entation 

depending on location of im
pacted m

aterials w
ith respect 

to existing infrastructure and m
ethod selected. In-situ 

m
ethods m

ay be preferred to avoid exposure to im
pacted 

m
aterials at the surface. 

M
oderate-to-high 

capital depending 
on m

ethod; high 
O

&
M

. 

Retained for consideration in rem
edial 

alternatives. 
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Table 5-1 
Depth of Excavation Considerations 

 
Issue Excavation to 2 Feet Excavation to 3 Feet Excavation to 5 Feet Excavation to 10 Feet 

Utilities 
Encountered • None • None 

• Gas service laterals 
• Telecommunication 

lines 
• Landscape irrigation 

systems 
• California Water Service 

Company water mains 
• Sewer laterals 

• Gas service laterals 
• Telecommunication lines 
• Landscape irrigation 

systems 
• California Water Service 

Company water mains 
• Sewer laterals 

Residential 
Hardscape 

Removal for Alternative 
4A. 
No removal for 
Alternative 5A. 

Removal for Alternative 
4B. 
No removal for 
Alternative 5B. 

Removal for Alternative 
4C. 
No removal for 
Alternative 5C. 

Removal for Alternative 
4D. 
No removal for Alternative 
5D. 

Permitting 

• Grading permit required 
for removal > 50 CY. 

• SCAQMD Rule 1166, 
VOC Emissions from 
Decontamination Soil 

• Excavation and 
Encroachment Permits 

• Asbestos Notifications/ 
Abatement Permits 

• OSHA Trenching Permit 
per 29 CFR 1926.650 

• Plumbing and Electrical 
Permits 

• Masonry Permit 
• Landscaping Permit 

• Post-excavation, 
grading permit required 
for excavation to ≥3 
feet. 

• SCAQMD Rule 1166, 
VOC Emissions from 
Decontamination Soil 

• Excavation and 
Encroachment Permits 

• Asbestos Notifications/ 
Abatement Permits 

• OSHA Trenching 
Permit per 29 CFR 
1926.650 

• Plumbing and Electrical 
Permits 

• Masonry Permit 
• Landscaping Permit 

• Post-excavation, grading 
permit required for 
excavation to ≥3 feet. 

• SCAQMD Rule 1166, 
VOC Emissions from 
Decontamination Soil 

• Excavation and 
Encroachment Permits 

• Asbestos Notifications/ 
Abatement Permits 

• OSHA Trenching Permit 
per 29 CFR 1926.650 

• Plumbing and Electrical 
Permits 

• Masonry Permit 
• Landscaping Permit 

• Post-excavation, grading 
permit required for 
excavation to ≥3 feet. 

• SCAQMD Rule 1166, 
VOC Emissions from 
Decontamination Soil 

• Excavation and 
Encroachment Permits 

• Asbestos Notification/ 
Abatement Permits 

• OSHA Trenching Permit 
per 29 CFR 1926.650 

• Plumbing and Electrical 
Permits 

• Masonry Permit 
• Landscaping Permit 

Shoring • None • None 

• Shoring systems; 
• Slot trenching; 
• Sidewalls back-sloped 

below foundation 
footings of structures 

• Shoring systems; 
• Slot trenching; 
• Sidewalls back-sloped 

below foundation 
footings of structures 

Properties 
Requiring 

Remediation 

91 Properties Excavated; 
SVE/Bioventing on 214 
Properties 

183 Properties Excavated; 
SVE/Bioventing on 214 
Properties 

183 Properties Excavated; 
SVE/Bioventing on 214 
Properties 

214 Properties Excavated; 
SVE/Bioventing on 214 
Properties 

Volume per 
property 
(vertical 

sidewalls) 

Alternative 4A: 7,600 ft3 
(281 CY) 
Alternative 5A:  2,950 ft3 
(109 CY) 

Alternative 4B: 10,800 ft3 

(401 CY) 
Alternative 5B:  4,430 ft3 
(164 CY) 

Alternative 4C: 17,400 ft3 

(646 CY) 
Alternative 5C:  7,150 ft3 
(265 CY) 

Alternative 4D: 33,900 ft3 

(1,260 CY) 
Alternative 5D: 14,300 ft3 

(530 CY) 
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3/10/2014 
 

A
LT 
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R
IPTIO

N
 

SC
R

EEN
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G
 C

R
ITER

IA
 

STA
TU

S 
EFFEC

TIV
EN

ESS 
IM

PLEM
EN

TA
BILITY

 
C

O
ST 

 

1 
N

o A
ction 

N
o rem

edial actions, no institutional controls, no 
engineering controls, and no further m

onitoring of 
the site. 

N
ot effective at achieving RA

O
s.  

Easy to im
plem

ent.  
N

o cost in short 
or long term

.  
Retained as a baseline to com

pare to the 
rem

aining alternatives.  

2 
R

em
oval of all site features and the excavation of 

im
pacted soils over the entire Site. 

Low
 effectiveness. 

Effectively m
eets RA

O
s in the long term

.  
Soil, soil vapor and nuisance goals m

et.  
LN

A
PL effectively addressed through LN

A
PL rem

oval. 
G

roundw
ater goals achieved in long term

 through M
N

A
. 

Relocation w
ould have long-term

 negative im
pacts on the com

m
unity. 

V
ery difficult.  

Relocate all residents.  
285 hom

es and all roads/utilities rem
oved.  

~250,000 truckloads of soil, exported and im
ported to the Site  

Possibly not be perm
itted under CEQ

A
. 

4 ½
 years active rem

ediation 

V
ery H

igh.  
H

ighest of all 
alternatives.  
 

N
ot retained due to very difficult 

im
plem

entability, very high cost, and 
long lasting effects on the com

m
unity.  

3 
R

em
oval of all site features and the excavation to a 

depth of 10 feet bgs over the entire Site. 
Low

 effectiveness. 
Effectively m

eets RA
O

s in the long term
.  

Soil goals m
et in upper 10 feet.  

Rem
aining soils m

eet health goals for infrequent exposure. 
Soil vapor and nuisance goals m

et. 
LN

A
PL effectively addressed through LN

A
PL rem

oval. 
G

roundw
ater goals achieved in long term

 through M
N

A
. 

Relocation w
ould have long-term

 negative im
pacts on the com

m
unity. 

V
ery difficult.  

Relocate all residents.  
285 hom

es and all roads/utilities rem
oved.  

~120,000 truckloads of soil  
Possibly not be perm

itted under CEQ
A

. 
2 ½

 years active rem
ediation 

V
ery H

igh.  
Second highest 
of all 
alternatives.  
 

N
ot retained due to very difficult 

im
plem

entability, very high cost, and 
long lasting effects on the com

m
unity. 

4A
 

Excavation of shallow
 soils to a depth of 2 feet bgs 

from
 both landscaped areas and areas covered by 

hardscape at properties w
here hum

an health or 
groundw

ater goals are exceeded. 

H
igh short-term

 effectiveness, low
 long-term

 effectiveness. 
Effectively m

eets RA
O

s in the long term
.  

Soil goals m
et in upper 2 feet, but not in 2-to-3-foot zone.  

N
o existing institutional controls preventing contact w

ith soil from
 

below
 2 feet to 3 feet.  

Soil vapor and nuisance goals m
et. 

LN
A

PL effectively addressed through LN
A

PL rem
oval. 

G
roundw

ater goals achieved in long term
 through M

N
A

. 

H
igh. 

106 properties require excavation.  
27 hom

es w
ould have sub-slab m

itigation installed.  
~7,000 truckloads of soil  
Rem

oval of hardscape is inconvenient for residents.  
Short-term

 disturbances of com
m

unity including air quality, noise, and 
traffic im

pacts. 
1 ½

 years active rem
ediation 

M
oderate. 

 
N

ot retained due to lack of 
protectiveness.  
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C

O
ST 

 

4B 
Excavation of shallow

 soils to a depth of 3 feet bgs 
from

 both landscaped areas and areas covered by 
hardscape at properties w

here hum
an health or 

groundw
ater goals are exceeded. 

Effectively m
eets RA

O
s in the long term

.  
Relatively high effectiveness in the short term

.   
Soil goals m

et in upper 3 feet.  
Rem

aining soils m
eet health goals for infrequent exposure. 

Soil vapor and nuisance goals m
et. 

LN
A

PL effectively addressed through LN
A

PL rem
oval. 

G
roundw

ater goals achieved in long term
 through M

N
A

. 

Relatively high. 
183 properties require excavation.  
27 hom

es w
ould have sub-slab m

itigation installed.  
214 properties w

ould have SV
E/bioventing infrastructure. 

~10,000 truckloads of soil  
Rem

oval of hardscape is inconvenient for residents.  
Short-term

 disturbances of com
m

unity including air quality, noise, and 
traffic im

pacts. 
1.9 years active rem

ediation 

M
oderate-H

igh. 
Retained as technically and 
econom

ically feasible. 

4C 
Excavation of shallow

 soils to a depth of 5 feet bgs 
from

 both landscaped areas and areas covered by 
hardscape at properties w

here hum
an health or 

groundw
ater goals are exceeded. 

Effectively m
eets RA

O
s in the long term

.  
M

oderate effectiveness in the short term
.   

Soil goals m
et in upper 5 feet.  

Rem
aining soils m

eet health goals for infrequent exposure. 
Soil vapor and nuisance goals m

et. 
LN

A
PL effectively addressed through LN

A
PL rem

oval. 
G

roundw
ater goals achieved in long term

 through M
N

A
. 

M
oderate. 

183 properties require excavation.  
27 hom

es w
ould have sub-slab m

itigation installed.  
214 properties w

ould have SV
E/bioventing infrastructure. 

~17,000 truckloads of soil  
U

tilities capped, rem
oved and replaced.  

Rem
oval of hardscape is inconvenient for residents.  

Short-term
 disturbances of com

m
unity including air quality, noise, and 

traffic im
pacts. 

2.8 years active rem
ediation 

H
igh. 

Retained as technically and 
econom

ically feasible. 

4D
 

Excavation of shallow
 soils to a m

axim
um

 depth of 
10 feet bgs from

 both landscaped areas and areas 
covered by hardscape at properties w

here hum
an 

health or groundw
ater goals are exceeded. 

Effectively m
eets RA

O
s in the long term

.  
V

ery low
 effectiveness in the short term

.   
Soil goals m

et in upper 10 feet.  
Rem

aining soils m
eet health goals for infrequent exposure. 

Soil vapor and nuisance goals m
et. 

LN
A

PL effectively addressed through LN
A

PL rem
oval. 

G
roundw

ater goals achieved in long term
 through M

N
A

. 

Infeasible. 
214 properties require excavation.  
27 hom

es w
ould have sub-slab m

itigation installed.  
214 properties w

ould have SV
E/bioventing infrastructure. 

~38,000 truckloads of soil  
U

tilities capped, rem
oved and replaced.  

M
ay com

e in contact w
ith reservoir slabs. 

Rem
oval of hardscape is inconvenient for residents.  

Short-term
 disturbances of com

m
unity including air quality, noise, and 

traffic im
pacts. 

6.7 years active rem
ediation 

V
ery high. 

Retained as directed by RW
Q

CB.   
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O
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5A
 

Excavation of shallow
 soils to a depth of 2 feet bgs 

from
 landscaped areas at properties w

here hum
an 

health or groundw
ater goals are exceeded. 

Low
 effectiveness at m

eeting RA
O

s in the long term
. 

Relatively high effectiveness in the short term
.  

Soil goals m
et in upper 2 feet, but not in 2-to-3-foot zone.  

N
o existing institutional controls preventing contact w

ith soil from
 

below
 2 feet to 3 feet.  

Soil vapor and nuisance goals m
et. 

LN
A

PL effectively addressed through LN
A

PL rem
oval. 

G
roundw

ater goals achieved in long term
 through M

N
A

. 

H
igh. 

106 properties require excavation.  
27 hom

es w
ould have sub-slab m

itigation installed.  
214 properties w

ould have SV
E/bioventing infrastructure. 

~2,900 truckloads of soil  
Short-term

 disturbances of com
m

unity including air quality, noise, and 
traffic im

pacts. 
1.2 years active rem

ediation 

M
oderate. 

N
ot retained due to lack of 

protectiveness.  

5B 
Excavation of shallow

 soils to a depth of 3 feet bgs 
from

 landscaped areas at properties w
here hum

an 
health or groundw

ater goals are exceeded. 

M
oderately effective at m

eeting RA
O

s in the long term
.  

M
oderate effectiveness in the short term

.   
Soil goals m

et in upper 3 feet.  
Rem

aining soils m
eet health goals for infrequent exposure. 

Soil vapor and nuisance goals m
et. 

LN
A

PL effectively addressed through LN
A

PL rem
oval. 

G
roundw

ater goals achieved in long term
 through M

N
A

. 

Relatively high. 
183 properties require excavation.  
27 hom

es w
ould have sub-slab m

itigation installed.  
214 properties w

ould have SV
E/bioventing infrastructure. 

~4,300 truckloads of soil  
Short-term

 disturbances of com
m

unity including air quality, noise, and 
traffic im

pacts. 
1.5 years active rem

ediation 

M
oderate. 

Retained as technically and 
econom

ically feasible. 

5C 
Excavation of shallow

 soils to a depth of 5 feet bgs 
from

 landscaped areas at properties w
here hum

an 
health or groundw

ater goals are exceeded. 

M
oderately effective at m

eeting RA
O

s in the long term
.  

M
oderate effectiveness in the short term

.   
Soil goals m

et in upper 5 feet.  
Rem

aining soils m
eet health goals for infrequent exposure. 

Soil vapor and nuisance goals m
et. 

LN
A

PL effectively addressed through LN
A

PL rem
oval. 

G
roundw

ater goals achieved in long term
 through M

N
A

. 

M
oderate  

183 properties require excavation.  
27 hom

es w
ould have sub-slab m

itigation installed.  
214 properties w

ould have SV
E/bioventing infrastructure. 

~6,900 truckloads of soil  
U

tilities capped, rem
oved and replaced.  

Short-term
 disturbances of com

m
unity including air quality, noise, and 

traffic im
pacts. 

2.8 years active rem
ediation 

H
igh. 

Retained as technically and 
econom

ically feasible. 
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5D
 

Excavation of shallow
 soils to a m

axim
um

 depth of 
10 feet bgs from

 landscaped areas at properties 
w

here hum
an health or groundw

ater goals are 
exceeded. 

Effectively m
eets RA

O
s in the long term

.  
V

ery low
 effectiveness in the short term

.   
Soil goals m

et in upper 10 feet.  
Rem

aining soils m
eet health goals for infrequent exposure. 

Soil vapor and nuisance goals m
et. 

LN
A

PL effectively addressed through LN
A

PL rem
oval. 

G
roundw

ater goals achieved in long term
 through M

N
A

. 

Infeasible. 
214 properties require excavation.  
27 hom

es w
ould have sub-slab m

itigation installed.  
214 properties w

ould have SV
E/bioventing infrastructure. 

~16,000 truckloads of soil  
U

tilities capped, rem
oved and replaced.  

M
ay com

e in contact w
ith reservoir slabs. 

Short-term
 disturbances of com

m
unity including air quality, noise, and 

traffic im
pacts. 

4.5 years active rem
ediation 

H
igh. 

Retained as directed by RW
Q

CB.   

6 
Rem

oval of all site features and cap entire site.  
Effectively m

eets RA
O

s in the long term
.  

Low
 effectiveness in the short term

.   
M

eet hum
an health goal for infrequent exposure to soils 

M
eet nuisance goals by lim

iting contact w
ith soil and soil vapor 

Lim
ited rem

oval of C
O

C
s from

 soils. 
Soil vapor goals for m

ethane and vapor intrusion m
ay not be m

et in 
som

e areas but no receptors. 
LN

A
PL effectively addressed through LN

A
PL rem

oval. 
G

roundw
ater goals achieved in long term

 through M
N

A
. 

V
ery D

ifficult 
Relocate all residents.  
285 hom

es and all roads/utilities rem
oved.  

~12,500 truckloads of im
port fill and construction debris 

Possibly not be perm
itted under CEQ

A
. 

4.5 years at m
inim

um
 active rem

ediation 

V
ery high. 

N
ot retained due to very difficult 

im
plem

entability and very high cost. 

7 
Cap all exposed soils on-site.  

Effectively m
eets RA

O
s in the long term

.  
H

igh effectiveness in the short term
.   

M
eet hum

an health goal for infrequent exposure to soils 
M

eet nuisance goals by lim
iting contact w

ith soil and soil vapor 
Lim

ited rem
oval of C

O
C

s from
 soils. 

Soil vapor goals for m
ethane and vapor intrusion addressed using 

sub-slab m
itigation 

LN
A

PL effectively addressed through LN
A

PL rem
oval. 

G
roundw

ater goals achieved in long term
 through M

N
A

. 

M
oderate 

285 properties require capping 
27 hom

es require sub-slab m
itigation.  

214 properties w
ould have SV

E/bioventing infrastructure. 
Short-term

 disturbances of com
m

unity including air quality, noise, and 
traffic im

pacts. 
A

ll landscaping above cap in long-term
 

Potentially significant increases in storm
w

ater runoff could occur 
1.4 years 

M
oderate. 

Retained as technically and 
econom

ically feasible. 
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 A
R
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C
itation 

Standard or 
R

equirem
ent 

D
escription 

Potentially 
A

pplicable or 
R

elevant and 
A

ppropriate 
C

om
m

ent 

Safe D
rinking W

ater A
ct (40 U

SC
 Section 300) 

40 C
FR

 Part 141 
Subpart B

 
N

ational Prim
ary 

D
rinking W

ater 
Standards 

Establishes m
axim

um
 contam

inant levels (M
C

Ls) w
hich are health based 

standards for public w
ater system

s.  EPA
 has prom

ulgated M
C

Ls for inorganic 
chem

icals (41 C
FR

 141.11), organic chem
icals (41 C

FR
 141.12), turbidity (41 

C
FR

 141.13) and radioactivity (41 C
FR

 141.15). 

Y
es 

A
pplicable if affected 

groundw
ater is a drinking w

ater 
source. 

 
 

The SD
W

A
 also establishes secondary standards for sources of public drinking 

w
ater.  These M

axim
um

 C
ontam

inant Level G
oals (M

C
LG

s) are non-
prom

ulgated and generally non-enforceable standards.  They are, how
ever, 

intended to provide guidance as to levels of contam
ination that are protective of 

hum
an health; and pursuant to C

ER
C

LA
 § 121(d)(2)(A

) rem
edial actions selected 

at C
ER

C
LA

 sites m
ust require a level or standard of control w

hich at least attains 
M

C
LG

s established under the SD
W

A
 and w

ater quality criteria established under 
sections 304 or 303 of the C

lean W
ater A

ct, w
here such goals or criteria are 

relevant and appropriate under the circum
stances of the release or threatened 

release. 

 
 

 
 

In determ
ining the relevance and appropriateness of M

C
LG

s, the m
ost im

portant 
factors to consider are the designated uses of the w

ater and the purpose for w
hich 

the potential requirem
ents are intended.  R

egulations prom
ulgated by EPA

 require 
that M

C
LG

s that are set at non-zero levels "shall be attained by rem
edial actions 

for groundw
ater or surface w

ater that are current or potential sources of drinking 
w

ater, w
here the M

C
LG

s are relevant and appropriate to the circum
stances of the 

release based on the factors in [40 C
FR

] § 300.400(g)(2).  If an M
C

LG
 is 

determ
ined not to be relevant and appropriate, the corresponding M

C
L shall be 

attained w
here relevant and appropriate to the circum

stances of the release."  40 
C

FR
 § 300.430(e)(2)(B

).  Thus, M
C

LG
s are potential A

R
A

R
s even though not 

generally enforceable. 
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C
itation 

Standard or 
R

equirem
ent 

D
escription 

Potentially 
A

pplicable or 
R

elevant and 
A

ppropriate 
C

om
m

ent 

Safe D
rinking W

ater A
ct (40 U

SC
 Section 300) (C

ont.) 

40 C
FR

 Part 143 
N

ational 
Secondary 
D

rinking W
ater 

Standards 

The SD
W

A
 established N

ational Secondary D
rinking W

ater R
egulations 

consisting of Secondary M
axim

um
 C

ontam
inant Levels (SM

C
Ls).  These 

standards are set to regulate aesthetic qualities of drinking w
ater (e.g., odor, 

color).  SM
C

Ls are non-enforceable guidance and are therefore TB
C

s for the Site. 

Y
es 

A
pplicable if affected 

groundw
ater is a drinking w

ater 
source. 

40 C
FR

 Part 144  
U

nderground 
Injection C

ontrol 
(U

IC
) Program

 

U
IC

 provides substantial requirem
ents and perm

it requirem
ents for construction 

and operation of underground injection w
ells.  The technical and procedural 

requirem
ents vary according to the class of w

ell installed.  These include 
construction, operating, m

onitoring, and closure requirem
ents. 

Since reinjection of extracted groundw
ater is not w

ithin 1/4 m
ile of an 

underground drinking w
ater source, the injection w

ells w
ould be classified as 

either a C
lass IV

 w
ell or a C

lass V
 w

ell depending on the nature of the m
aterial 

injected.  C
lass IV

 w
ells allow

 injection of nonhazardous w
astew

ater into an 
aquifer as part of a C

ER
C

LA
 rem

edial action (40 C
FR

 144.13).  N
o construction, 

operation, m
onitoring or closure criteria are established for C

lass IV
 w

ells (40 
C

FR
 146, Subpart E).  C

lass V
 w

ells inject non-hazardous m
aterials. 

SD
W

A
 also authorized the U

IC
 perm

it program
 (40 C

FR
 144).  This program

 
requires ow

ners and operators of certain classes of underground injection w
ells to 

obtain perm
its in order to operate the w

ells.  The perm
it applicant m

ust show
 that 

the underground injection w
ill not endanger drinking w

ater sources. 

A
ny w

ells constructed off Site w
ould be required to be perm

itted by the 
appropriate state agency or EPA

 and to com
ply w

ith the U
IC

 perm
it program

.  A
ll 

C
lass I, III, IV

, and V
 w

ells under the U
IC

 program
 are adm

inistered by EPA
.  40 

C
FR

 § 147.251.  O
nly C

lass II w
ells are adm

inistered by the State of C
alifornia. 

 

Y
es 

If reinjection takes place in w
ells 

that are installed entirely on Site, 
no U

IC
 perm

its w
ould be 

required, but the substantive 
provisions of the program

 w
ould 

be applicable.  A
lternatively, if 

som
e reinjection w

ells discharge 
into areas of groundw

ater units 
that are not part of the Site, both 
the substantive and adm

inistrative 
portions of the U

IC
 w

ould be 
applicable. 
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R
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A
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C

om
m

ent 

Safe D
rinking W

ater A
ct (40 U

SC
 Section 300) (C

ont.) 

 
 

The perm
itting provisions of 40 C

FR
 Part 144 contain only a few

 specific 
requirem

ents for C
lass IV

 w
ells (w

hich are otherw
ise generally prohibited but are 

granted an exception for C
ER

C
LA

 corrective actions).  These provisions w
ould 

not be fully applicable for off-site w
ells if the w

ells are determ
ined to be C

lass V
 

w
ells.  O

ther perm
it conditions that relate to all classes of injection w

ells under 
the U

IC
 w

ould be applicable for injection w
ells located off-site.  See e.g., 40 C

FR
 

Subpart E. 

 
 

40 C
FR

 Part 131 
A

m
bient W

ater 
Q

uality C
riteria 

(W
Q

C
) 

C
ER

C
LA

 § 121 requires that a rem
edial action attain W

ater Q
uality C

riteria 
(W

Q
C

) w
here such releases are relevant and appropriate under the circum

stances.  
W

Q
C

 are non-enforceable guidance developed under the C
W

A
 and are used by 

the state, in conjunction w
ith a designated use of a surface w

ater segm
ent, to 

establish w
ater quality standards under C

W
A

 § 303.  W
Q

C
 established under 

Section 304 of C
W

A
 (51 FR

 43665), are non-prom
ulgated guidance values based 

on effects on hum
an health and aquatic life that do not reflect technological or 

econom
ic considerations. 

C
W

A
 W

Q
C

s w
ould pertain to w

ater discharged to, or site runoff directed to, a 
w

ater body (including a storm
 drain or flood channel) and surface w

ater 
containing contam

inated sedim
ents from

 the Site w
ith or w

ithout treatm
ent.   

Y
es 

A
m

bient W
Q

C
 for som

e of the 
organic and inorganic 
contam

inants in the groundw
ater 

at the Site have been developed.  
Substantive requirem

ents w
ould 

apply if contam
inated or treated 

groundw
ater is discharged to 

surface w
ater during a rem

edial 
action. 

40 C
R

F Parts 
122 and 125 

N
ational 

Pollutant 
D

ischarge 
Elim

ination 
System

 Perm
it 

R
egulations 

R
equires perm

its for the discharge of pollutants from
 any point source into w

aters 
of the U

nited States (U
.S.). 

B
oth on-site and off-site storm

 w
ater discharges from

 C
ER

C
LA

 sites to surface 
w

aters are required to m
eet the substantive C

W
A

 N
PD

ES requirem
ents, including 

discharge lim
itations, m

onitoring requirem
ents, and best m

anagem
ent practices.  

O
ff-site storm

w
ater or process discharges to surface w

aters m
ust be N

PD
ES-

perm
itted.  Storm

w
ater runoff from

 the site does not need an N
PD

ES perm
it (40 

C
FR

 122.26).  Surface w
ater discharge requirem

ents (except perm
itting) are 

applicable regulations for storm
w

ater discharges. 

Y
es 

A
 perm

it is not required for on-
site C

ER
C

LA
 response actions, 

but the substantive requirem
ents 

w
ould apply if treated 

groundw
ater is discharged to 

surface w
ater during a rem

edial 
action. 

Safe D
rinking W

ater A
ct (40 U

SC
 Section 300) (C

ont.) 

40 C
FR

 Parts 
N

ational 
Standards control the introduction of pollutants w

hich pass through or interfere 
Y

es 
If an alternative involves 
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A
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R

elevant and 
A
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C
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m

ent 

403 and 414 
Pretreatm

ent 
Standards 

w
ith treatm

ent processes in publicly ow
ned treatm

ent w
orks (PO

TW
s).  This 

prevents interference w
ith the operation of a PO

TW
, prevents pass through of 

pollutants through the treatm
ent w

orks, and im
proves opportunities to recycle and 

reclaim
 m

unicipal and industrial w
astew

ater and sludges. 

discharge to publicly ow
ned 

treatm
ent w

orks, these substantive 
standards w

ould be applicable. 

C
W

A
 § 402 

(a)(1) 
W

ater Q
uality 

Standards 
Effluent lim

itations are required to achieve all appropriate state w
ater quality 

standards.  EPA
 "Policy for the D

evelopm
ent of W

ater Q
uality-B

ased Perm
it 

Lim
itations for Toxic Pollutants" (49 FR

 9016, M
arch 9, 1984) states that toxic 

pollutants contained in direct discharges w
ill be controlled beyond B

est A
vailable 

Technology (B
C

T/B
A

T) equivalents in order to m
eet applicable state w

ater 
quality standards.  Section 303 of the C

W
A

 requires states to prom
ulgate w

ater 
quality standards.  D

ischarges to the storm
 drain pertain here, such as site 

rainw
ater runoff.  TB

C
 for reinjection of groundw

ater in absence of direct 
discharge. 

Y
es 

To be considered for reinjection of 
groundw

ater in absence of other 
A

R
A

R
s. 

C
W

A
 402(p) 

Storm
 W

ater 
D

ischarge 
R

equirem
ents 

The W
ater Q

uality A
ct of 1987 added Section 402(p) to the C

W
A

.  See 33 U
.S.C

. 
§ 1342(p).  Section 402(p) establishes a fram

ew
ork for regulating industrial storm

 
w

ater discharges under the N
PD

ES program
.  O

f the five types of storm
w

ater 
discharges required to have perm

its under Section 402(p), only one is relevant to 
the Site -- Section 402(p) prohibits any discharge that EPA

 or the state determ
ines 

"contributes to a violation of a w
ater quality standard or is a significant 

contributor of pollutants to the w
aters of the U

nited States."  C
W

A
 § 

402(p)(2)(E).   

C
alifornia has been authorized to im

plem
ent the N

PD
ES program

 for the state and 
the State W

ater R
esources C

ontrol B
oard (SW

R
C

B
) has issued regulations 

governing storm
 w

ater perm
itting under the C

W
A

.  See 40 C
FR

 § 122.26(b)(14) 
(industries covered by the SW

R
C

B
's general perm

it requirem
ents are coextensive 

w
ith those covered by the federal perm

it program
).  A

 discussion of the 
substantive requirem

ents of the SW
R

C
B

's storm
 w

ater discharge requirem
ents are 

discussed below
 under the state A

R
A

R
s. 

N
o 

R
em

edial activities that result in a 
surface w

ater discharge are 
expected to be conducted entirely 
on-site; it w

ill not be required to 
m

eet the adm
inistrative or 

perm
itting requirem

ents of this 
provision. 

C
lean A

ir A
ct (C

C
A

) 
40 C

FR
 Part 50 

N
ational A

m
bient 

N
ational prim

ary and secondary am
bient air quality standards are defined under 

Y
es 

These specific requirem
ents are 
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R
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C
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m

ent 

A
ir Q

uality 
Standards 
(N

A
A

Q
S) 

Section 109 of the C
A

A
 and are listed in 40 C

FR
 50.   

C
ER

C
LA

 sites are not considered m
ajor sources under the C

A
A

 unless em
issions 

equal or exceed 100 tons per year of the pollutants for w
hich the area is 

designated non-attainm
ent.  State im

plem
entation plans contain the specific 

regulations w
hich govern the em

ission rates for such areas.   

discussed in the table below
 

relating to State and Local 
A

R
A

R
s. 

40 C
FR

 Part 61 
N

ational 
Em

ission 
Standards for 
H

azardous A
ir 

Pollutants 
(N

ESH
A

Ps) 

N
ESH

A
Ps are process and industry specific.  The N

ESH
A

P standards w
ere 

prom
ulgated to protect public health and the environm

ent but are specific to 
industrial em

issions.  N
ESH

A
P standards are currently lim

ited to very few
 

chem
icals for specific sources of those contam

inants (40 C
FR

 61).  The standard 
for benzene, the only chem

ical found at the Site for w
hich a N

ESH
A

P standard 
exists varies depending upon the industrial process.   

The Fugitive Em
ission Source regulations of 40 C

FR
 Subpart V

 (§ 61.240 to § 
61.247) apply to equipm

ent that is used in volatile hazardous air pollutant 
(V

H
A

P) service.  The V
H

A
Ps regulated under this subpart are benzene and vinyl 

chloride.  This subpart only applies if V
H

A
P equipm

ent com
es into contact w

ith a 
V

H
A

P in excess of 10%
 by w

eight.   

The overall concentration of benzene in extracted groundw
ater from

 the Site 
w

ould be present at only a sm
all fraction of the level of contam

ination intended to 
be regulated by this subpart.  C

onsequently, these fugitive em
ission regulations 

are not appropriate for the m
ajor processes 

N
o 

Since benzene is not anticipated to 
be present at levels regulated 
under N

ESH
A

Ps, these standards 
are not applicable.  N

or are 
N

ESH
A

Ps relevant and 
appropriate for the rem

edial 
activities anticipated since the 
"fugitive leaks" regulations apply 
to equipm

ent contacting benzene 
at concentrations greater than 10%

 
by w

eight. 
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C
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m

ent 

O
ther A

pplicable A
cts 

19 C
FR

 1910 
O

ccupational 
Safety and H

ealth 
A

ct (O
SH

A
) 

The application of O
SH

A
 is controlled by the N

ational C
ontingency Plan (N

C
P) 

40 C
FR

 § 300.150.  O
SH

A
 requirem

ents under 19 C
FR

 1910.120 are applicable 
to w

orker exposures during response actions at C
ER

C
LA

 sites, except in states 
that enforce equivalent or m

ore stringent requirem
ents.  R

esponse actions under 
the N

C
P m

ust com
ply w

ith the provisions for response action w
orker safety and 

health in 29 C
FR

 1910.120.  Federal O
SH

A
 requirem

ents include: C
onstruction 

Standards (29 C
FR

 Part 1926), G
eneral Industry Standards (29 C

FR
 Part 1926), 

G
eneral 

Industry 
Standards 

(29 
C

FR
 

Part 
1910), 

and 
the 

general 
duty 

requirem
ents of O

SH
A

 § 5(a)(1) (29 U
SC

 § 654(2)(1). 

O
SH

A
 

exposure 
lim

its 
are 

developed 
for 

8-hour 
w

orker 
exposures; 

these 
standards how

ever could be considered in the protection of people in their hom
es.  

Exceeding O
SH

A
 standards in a hom

e is likely to be m
ore hazardous than on-site 

w
orker exposures. 

Y
es 

Is relevant and appropriate in 
order to m

aintain w
orker safety 

and health w
hile w

orking on the 
Site. 

40 C
FR

 204, 
205, 211 

N
oise C

ontrol 
A

ct of 1972 as 
am

ended by the 
Q

uiet 
C

om
m

unities A
ct 

of 1978 

C
onstruction 

and 
Transportation 

equipm
ent 

noise 
levels 

(e.g., 
portable 

air 
com

pressors, and m
edium

 and heavy trucks), process equipm
ent noise levels and 

noise levels at the property boundaries of the project are regulated under this act 
State or local agencies typically enforce these levels. 

Y
es 

A
pplicable to process equipm

ent 
noise levels and noise levels at the 
properties boundaries. 
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C
itation 

Standard or 
R

equirem
ent 

D
escription 

Potentially 
A

pplicable or 
R

elevant and 
A

ppropriate 

C
om

m
ent 

H
azardous W

aste C
ontrol A

ct under the C
alifornia C

ode of R
egulations T

itle 22 

H
&

SC
 §§ 25100-

25395 under 22 
C

C
R

 66300 

Standards for 
M

anagem
ent of 

H
azardous 

W
astes 

The H
W

C
A

 has m
any elem

ents that are intended to control hazardous 
w

astes from
 their point of generation through accum

ulation, transportation, 
treatm

ent, storage, and ultim
ate disposal.  It is im

plem
ented largely 

through regulations under the C
alifornia C

ode of R
egulations (C

C
R

), Title 
22, Section 66300 et seq.   

A
ll surface im

poundm
ents, w

aste piles, and land treatm
ent facilities m

ust 
be designed, constructed, and m

aintained to w
ithstand the m

axim
um

 
credible earthquake.  The level of public health and environm

ental 
protection incorporated in the original design should not be decreased 
(67108(a) and (b)). 

Y
es 

Since there are no landfills 
in any groundw

ater rem
edial 

alternative, these regulations 
w

ill only be TB
C

. 

22 C
C

R
 §§ 

66261.21 to 
66261.24 

C
riteria for 

Identifying 
H

azardous 
W

astes 

If a chem
ical is either listed or tested and found to possess characteristics 

that are hazardous, then rem
edial actions m

ust com
ply w

ith the hazardous 
w

aste requirem
ents under Title 22. 

Total Threshold Lim
it C

oncentrations (TTLC
s) and Soluble Threshold 

Lim
it C

oncentrations (STLC
s) have been established for selected toxics to 

be used in establishing w
hether w

aste is hazardous.   

Y
es 

If a chem
ical is either listed 

or tested and found 
hazardous, then rem

edial 
actions m

ust com
ply w

ith 
the hazardous w

aste 
requirem

ents under Title 22. 

22 C
C

R
 §§ 

66262.10-
66262.70 

Standards 
A

pplicable to 
G

enerators of 
H

azardous 
W

aste 

A
n ow

ner or operator w
ho initiates a shipm

ent of hazardous w
aste from

 a 
Transport, Storage, or D

isposal (TSD
) facility m

ust com
ply w

ith the 
generator standards established under Title 22, C

hapter 12.  These 
standards include keeping of m

anifests (66262.20), pre-transport 
requirem

ents (66262.30), record keeping and reporting requirem
ents 

(66262.00).  This regulation is applicable to hazardous w
aste resulting 

from
 treatm

ent of groundw
ater that accum

ulates on-site and is shipped off-
site for disposal.  This regulation is TB

C
 for site activities w

hich do not 
result in generation or disposal of hazardous w

aste.  This regulation is 
TB

C
 for site activities w

hich do not result in generation or disposal of 
hazardous w

aste. 

Y
es 

This regulation is applicable 
to hazardous w

aste resulting 
from

 treatm
ent of 

groundw
ater that 

accum
ulates on-site and is 

shipped off-site for disposal.   
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D
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A

pplicable or 
R

elevant and 
A

ppropriate 

C
om

m
ent 

H
azardous W

aste C
ontrol A

ct under the C
alifornia C

ode of R
egulations T

itle 22 (C
ont.) 

22 C
C

R
 §§ 

66263.10 to 
66263.18 

Standards 
A

pplicable to 
Transporters of 
H

azardous 
W

aste 

If hazardous w
astes are generated through the treatm

ent process and then 
m

ust be transported off-site the substantive portions of these regulations 
w

ould be applicable.  The regulations require that transporters of 
hazardous w

aste; be registered, have the appropriate kinds of containers, 
adhere to m

andated m
onitoring procedures, m

eet record keeping 
requirem

ents, and take appropriate action in the even of a discharge.   

Y
es 

O
nly transportation of 

hazardous w
aste off-site is 

required to m
eet these 

requirem
ents.   

22 C
C

R
 §§ 

66264.10-
66264.708 

Standards For 
O

w
ners and 

O
perators of 

H
azardous 

W
aste Transfer, 

Treatm
ent, 

Storage, and 
D

isposal 
Facilities 

G
eneral facility standards (A

rticle 2), Preparedness and Prevention 
R

equirem
ents (A

rticle 3), C
ontingency Plan and Em

ergency Procedures 
(A

rticle 4), and M
anifest System

 (A
rticle 5) are generally applicable for 

those treatm
ent processes involved in soil rem

ediation.   R
einjection could 

be considered "disposal" if the "contained-in" rule is not applicable. 

N
o 

These provisions are not 
applicable to the Site itself, 
since it is not a TSD

F, but 
w

ould apply to those 
processes that treat, store or 
dispose of hazardous w

astes. 

22 C
C

R
 §§ 

66264.110-
66264.120 

C
losure and 

Post-C
losure 

R
equires closure plans and general closure requirem

ents for disposal and 
decontam

ination of equipm
ent at closure.   

Y
es 

R
elevant and appropriate for 

decontam
ination of 

equipm
ent at the Site. 

22 C
C

R
 §§ 

66264.170-
*66264.199 

U
se and 

M
anagem

ent of 
C

ontainers and 
Tank System

s 

C
ontainers used to transfer or store hazardous w

astes m
ust be com

patible 
w

ith w
astes stored, m

anaged appropriately, inspected, and designed and 
operated appropriately.  Tank system

s m
ust m

eet design standards and 
provide for: containm

ent and detection/m
onitoring of leaks, m

onitoring 
and inspection, and proper closure procedures.   

Y
es 

A
pplicable for those 

alternatives w
hich 

contem
plate the usage of 

tanks and/or containers as 
part of the rem

edial 
alternative. 
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C
itation 
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R

equirem
ent 

D
escription 

Potentially 
A

pplicable or 
R

elevant and 
A

ppropriate 

C
om

m
ent 

H
azardous W

aste C
ontrol A

ct under the C
alifornia C

ode of R
egulations T

itle 22 (C
ont.) 

22 C
C

R
 §§ 

66266.1-
66266.120 

R
ecyclable 

M
aterials 

The substantive provisions of C
hapter 16 of Title 22 pertain to recycling 

m
aterials that are both econom

ically and technologically feasible to be 
recycled.  It is not expected that any w

aste stream
s from

 the rem
edial 

alternatives at the Site w
ill be capable of being recycled as described in the 

regulations.  The w
aste stream

s are expected to produce m
aterials that are 

insufficient purity for resale or recycling.  C
onsequently, this C

hapter is 
not applicable.  The intent of this C

hapter is to utilize recycling to 
m

inim
ize the am

ount of hazardous w
aste that m

ust ultim
ately be disposed.  

These regulations are also intended generally to apply to ongoing 
m

anufacturing operations and processes that are capable of recycling or 
reusing m

aterials in the m
anufacturing process.    The intent is to either 

destroy or safely dispose of these w
aste stream

s.  The substantive 
provisions of this chapter are TB

C
s. 

N
o 

These regulations w
hile 

relevant to m
inim

ization of 
disposal or w

aste products 
from

 ongoing plant 
operations are no 
appropriate to the Site 
rem

edial activities since 
facilities associated w

ith the 
rem

edial action are generally 
not capable of reusing the 
w

aste stream
 from

 the 
process. 

22 C
C

R
 §§ 

66268.1-
66268.124 

Land D
isposal 

R
estrictions 

Specifies the restrictions that apply to the land disposal of certain kinds of 
w

astes.  The soil or debris variance from
 the land ban restrictions of 

C
hapter 18 of Title 22 C

C
R

 § 66268.30 to § 66268.35 (exception for 
C

ER
C

LA
 corrective actions) expired in N

ovem
ber 1990.   

Y
es 

C
om

pounds prohibiting land 
disposal w

ere detected in 
groundw

ater at the Site.  The 
provisions of C

hapter 18 
w

ill be applicable for 
rem

edial alternatives that 
anticipate the treatm

ent and 
disposal of w

astes 
containing contam

inants in 
concentrations in excess of 
those allow

ed under this 
chapter 

The land disposal restrictions generally w
ill apply as follow

s to 
groundw

ater or treatm
ent residuals: 

● 
If the groundw

ater is itself and F002 R
C

R
A

-listed w
aste -- then the 

groundw
ater is banned from

 land disposal.  22 C
C

R
 § 66268.30(a).   

● 
If the groundw

ater itself is not a R
C

R
A

-listed w
aste -- then the 

groundw
ater is banned from

 land disposal if it contains greater than 
100 m

g/kg H
O

C
s.  22 C

C
R

 § 66268.32. 
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A
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R

elevant and 
A

ppropriate 

C
om

m
ent 

H
azardous W

aste C
ontrol A

ct under the C
alifornia C

ode of R
egulations T

itle 22 (C
ont.) 

 
 

C
hapter 18 specifies treatm

ent requirem
ents for H

O
C

s that are present in 
concentrations greater than or equal to 1,000 m

g/kg.  22 C
C

R
 § 66268.42.  

These treatm
ent requirem

ents w
ill apply if the groundw

ater contains such 
concentrations of H

O
C

s.  Liquid w
astes containing such concentration are 

required to be incinerated.  C
hapter 18 also specifies the residual 

concentration of a contam
inant that can be contained in a liquid w

aste in 
order for that liquid to be land disposed. 

 
 

 
 

● If the groundw
ater contains (or is itself) the R

C
R

A
-listed w

aste 
"F002" then the m

axim
um

 allow
able concentration for land disposal 

of the w
aste or treatm

ent residual is 0.15 m
g/l (22 C

C
R

 § 
66268.41(a)) (Table C

C
W

E) (w
astew

ater concentration). 

 
 

 
 

● Liquid w
astes containing less than 1,000 m

g/kg of H
O

C
s (w

hich are 
not otherw

ise R
C

R
A

-listed) m
ay be land disposed.  22 C

C
R

 § 
66238.32(e). 

 
 

19 C
C

R
 C

h. 3, 
Subch. 3 

H
azardous 

M
aterials 

R
elease 

R
esponse Plans 

and Inventory 

R
equires businesses that handle hazardous m

aterials to establish a plan for 
em

ergency response to a release or threatened release of hazardous 
m

aterial.  A
 handler w

ould be required to report certain releases or 
threatened releases.   

Y
es 

A
pplicable to disposal of 

hazardous m
aterials 

resulting from
 treatm

ent 
processes. 
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D
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Potentially 
A
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R
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A
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C
om

m
ent 

Porter-C
ologne W

ater Q
uality C

ontrol A
ct 

23 C
C

R
 2200 to 

2714 
W

ater C
ode 

(W
C

) 
Porter-C

ologne delegates standard-setting authority to the R
W

Q
C

B
s.  

R
W

Q
C

B
 w

ill not dictate specific treatm
ent alternatives but w

ill require 
that the alternative m

eet m
inim

um
 actions levels and perform

 at a level 
near the B

est A
vailable Technology (B

A
T) for the chosen alternative, 

R
W

Q
C

B
 em

ission standards are set on a case-by-case basis and apply to 
treated w

astew
ater and storm

w
ater runoff. 

Y
es 

If m
et, these standards are 

not considered applicable 
but w

ill rem
ain relevant.    

 
 

R
egulations pertain to land disposal unit design and construction standards 

that m
inim

ize dangers to the w
aters of the State.  W

astes are classified as 
hazardous, designated, non-hazardous, or inert and m

ust be disposed of 
accordingly.  R

egulations regarding w
ater quality protection standards are 

left to the R
egional W

ater Q
uality C

ontrol B
oards (2552).  Standards are 

determ
ined by the R

W
Q

C
B

s on a case-by-case basis based on federal 
W

ater Q
uality Standards and state action levels.  A

ctions taken by public 
agencies to clean up pollution are exem

pt from
 the requirem

ents of Title 
23, provided that redisposal and containm

ent m
eet applicable standards.   

 
 

 
Los A

ngeles 
R

W
Q

C
B

 
R

egional B
oards m

ay prescribe individual or general w
aste discharge 

requirem
ents for discharges of site-specific, contam

inant-specific, or inert 
w

astes.  The R
W

Q
C

B
 often references and uses the D

TSC
 action level 

(A
L) standards w

hen the R
W

Q
C

B
 determ

ines w
astew

ater discharge 
standards for site-specific discharges.  The R

W
Q

C
B

 does not have their 
ow

n list of A
Ls. The D

TSC
 A

Ls is guidance and therefore to be 
considered (TB

C
).   

Y
es 

A
lthough the R

W
Q

C
B

 
applies and enforces the 
D

TSC
 A

Ls, the discharge 
standards are still guidance 
and are not prom

ulgated so 
are considered to be TB

C
.  
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