
RESULTS USING REVI ED MODEL

We ran LeadSpread with various combinations of possIble site-specific inputs t6 ilustrate Its. responses to changes in key
variables. The tellowing tables Ilustate some .of these predictions. In each table, the non-default model inputs are highlighted.

Poster .342 shows model response to stepwise changes in key input parameters.
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VALIDATION

We compared the revised LeadSpraad predictions under baseline condItions (20 mg Pbfkg 
soli; 15 IJg PbfL drinking water) withNationel Health and Nutrition examination Survey 

(NHANES II) regional survey data (USDHHS, 
1986). The nesults , shown belowindicate reasonable.agreement between LeadSpreati predictions anti NHANES III data 'fr children 

1.2 or 1-6 years of age living inpost-1973 housing in the Westem United States.

:...

LeadSoread with 20 m Pb/ko soli and 15 uo PbfL drinkino water
.1.NHAES III data torthe Western United Stetes:

Children 1 -6 veers
Children 1-2 veers

2..Children 1-6livino in oost-'B73 houslno
Children 1-2livlncln oost- '973 housino

CONCLUSIONS

The Calffmia DTSC has revised Its lead risk assessment spreadsheet model (LeadSpread) for predicting distIbutions of blood
lead concentrtion in adults and in children '-2 years old. The revised model predict slightiy lower blood lead concentrationswith all parameters set at default values. Blood lead predictions using the revised version of LeadSpread agree reasonably well
with NHANES /I data for chlidren 1-2 or '-6 years of age living in Ppst-

1873 housing in the Western United States.
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SAMPLE SPREADSHEETS

Although the besi equations.remaln essentially the same, version 7 of the spreadsheet, employs new formatting and layout.
Ii also ollapses multiple terms into "pathwa ' exposurs factors " (PEF), and removes embetlc:etl factors from equations, makingthem visible in dedicatee cells. The two versions of the spreadsheet are compared below.

Leadspread Version 6
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LeadSpreac! Version 7
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I. INTRODUCTION

The ptlDse oftbs document is to present'the Program il Arsenic Health Effects Reseaxch based
at the UDiversity of Calforna. Berkeley. These research activities began nearly ten years ago
witb a risk assessment for arseni m. drg water. The realation tht potential risks were high
led to a progTaJ of arsenic research, :icludig epidemiologic studies ofvarDus qesigm which
are being 1.dertaken among exposed populations :i several cO'Umes. 

II. M:4.JOR ACCOMPLISHMNTS

. Provided' defitive evidence (from studies conducted in Argentia and Chle) tht arsenic 
a potent cause ofhuman'bladder cancer.

Provided de:5tive evidence (:&om studies conducted in.Agenria and Cbile)tht arsenic a potent cause of human lung cancer. 

Demonstrated resuts which indicate tht epidemiologicaJ and experiental human data do
not support the methylation hypothesis. 

Showed .tht 'Wth exosure to water contag around 600 g/L, 1 in 10 adult cancer death
maybe due to arsenic-caused cancers, the highest envionmental cancer risk ever reported.

Identified a dose-response relationship between arsenc exposue and bladder cell
micronuclei. a genotoxic marker of effect.

Identied a pre1i in:\'ry dose-response relationship between arsenic concentration in well
water in India aDd the OCC1lence of keratoses aDd hyperpigmentanon.

. . 

. Studies c ently underway in India., Chie and the US wi alow proj ection of cancer risks
. with individua exposure data.

m. COLLABORATING INSTITUTONS Al\1D RESE.ACH SCINTISTS

. '

United States 

. .

UniversityofWasbigto Seatte. Professor DavidA; KaZman DiIector EmrUonmental Health
Laboratory and Trace Orgamcs ysis Center, Deparent of Enviornental H altb..

University of Calorna, San Francisco. Profes8or P7"ede71.c Waldma.n Deparent of
Laboratory Iv.edicine, DivisioD of Iv.olecular Cyometr:y, and ProfeS807" John K. Wieneke
Deparent of Epidemiolo gy and Biostatistics.
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University of Colorado
, Denver. Profes807' Michael J. Kosnett Di' vision of ClicalPha:cology and Toxicology, Realm Sciences Center. 

. Chile
Intituto de Salud Publica, Santiago, Chie. lng. Nella Ma7'chett Depto. de Salud Ocupacional y Contamacion Ambiental (cUlently at the Comision Naciona del Medio 

Ambiente). 

Dra. Catter1a Fen-ecciD , Umversida.d Catolica, Santiago , Chie.

Servcio de Salud A.tofagasta
, Chie. Dr: Mario Goycolea Chapa?7'Oand Dr, Alex A77'OYO

Meneses (cunently Sec etaro Regional dellv.sterio de Salud in Region 11.Argentia 
UniversidadCatolica de'C6rdoba Profe8'so7' Ruben Sambuell

, '

Dean Esteban T7'akaZ,

Dr. Omar Rey, Pathologist, Vila Mara; Dl' , Luis Sotelo Patholo , Bell Vile; lng. CeliaLoza Soil Chemst, Belle Vile, Cordoba, Axgentia, 

. . 

D,' , AnaZia Fuchs, Centro de Investigaciones Epidemio16gicas, Academia Naciona de Medicina
Buenos Ales; D7' . Remo Bergoglio., UDiversidad Naciona de Cordoba and Academia de
Ciencias M6dicas de Cordoba, Cordoba; Dr. Enrique E. Tello UDiversidad N'aciona deCordoba, Pacultad de Ciencas M6dicas, Cordob Dr. H.ugo Nicolli Intituto de Geoquica,BuenosAies 

. .

India 
Intute of Post. GTaduate Medical Education and Research, Calcut mila. Dr. NGuhaMazumder, Dl' . Nilima Gosh, Dr. Binoy K De, Dr. AmaZ Santra. 

IV. FUNDING SOURCES

The mai. source offudIg, w.bch mitiated the research program, ha been the National IntituteofEnvionment Health Sciences (NIEHS) Superfud Basic Research Program at the University.of Calorna, Berkeley (professor Mar Smith Djrector). NIHS has fuded the completed
pJ;ojects in Nevada and Chie and is curently ftdig the AIgentia projects) Na. P42-BS04705.

Seed fudig for several projects has been provided though the NIHS C nter at Berkeley(professor Brue Ames, Director), No. P3 O-ES 0 I 896. 
The :itial risk assessmerit project was supported by the Calorna Deparent ofHealtbSerces (.ow me Calorna Envionmental Protection A ency or CalP A). .

The Nevada/Calorna bladder cancer case control study is fuded by NIHS Grant No:ES07459. 

. .
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The pla.g onow exposure epidemiological studies was ftded by the _A.erican 'i ater Works
Association Research Foundation (A W'\V AR. 

. .

The oollaborative work 'with the Post Graduate Medioal Intitute in analysis of me crosswsectional
study of arsenic-caused ski lesions was supported:i par by the U.S. Envionmenta Protection
Agency (EP A) National Center for Enwonmental Assessment. .

The Dose-Response Study of Arsemc-Caused SlcLesionB in West Bengal, India, is fuded by
the U.S. BPA; No. R-826137-01-0. 
The fist plang of me Nevada/Caliorna bladder cancer case-control study was fuded by a

ant from the U.S. EP A .
Support for several students who worked on these proj ects was received from the Health Effects
Comp ODent of the UDiversityof Calorna Toxic Substances Teachig and Research Program.

Dr. Lee Moore .has been supported by a research. fellowship fr-om the National msttuteofHealtb.Cl and the American Canoer Sooiety.

Tbe Center for OOCUPl:ti:o and Enviomnenta Health (COER), Urrve sity Df Caloma
Berkeley; provides salar suppoI1 for Professors .A Smith and 

Ma mitb. .COEH has alsQ
provided seed fuclg for early proj ects. '

1'7 . CUNT RESEARCH PROJECTS
1. Bla,dder c3:cer case-control study m Cordoba, Argentia

This study is in progress with an offce and stafbased in Vila Mara, Cordoba. The sturly is 
de:fedby 3 major components; 1) Arsenic and bladder cancer dos. respome? Blad er cancer
cases and age-sex matched population contrls from the County ofUni6n are beig mtimriewed
in detai mcluclg lielong residential histories, sDurces of drg water an smokig biori es.
Water sa1ples. are being collected from both the curent residences and previous residences
where possible. Hitorical data:on arsenic measurements in public water supplies are alo bemg
collected. V? wi conduct dose.;response anyses incorporatig indiVidua exposue data, and
exane the possible synergistic effect of cigarette smokIg. 2) Metabolism

: . 

Fn-st-momig ure
saJples are being collected from cases and controls. Analysis of inorganc arsemc aJd its
metbyated metabolites wi be oonducted m the laboratory of Professor David Kab
UDiversity of Washigton. Cases and oent-ols 'W be compared to see if they dier m aIsenc
methylation pattern. 3) Molecular epidemiology: Tumor DNA is being anlYzed for genetic
alterations usg a thee-tiered approach: First, screenig of the entie genome fOT gains. an 
losses using comparative genomic hybridiation (CGH); Second, specifc es of 
chromosomes 9 and 17p for loss of heterozygosity using PCR;'based methods; 'Td, anysis of.
the p53 gene for mutations using polymerase chai reactioD-single-strand conformation CR- 
SSCP). The frequency and patter of these genetic alterations in bladder tuors ofarsemc
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exposed and unexposed cases is being compared
. a:d the potential synergistic. action of arsenicon genotoxic effects of cigarette smokig is being assessed. .In addition, susceptibiltydifferences between cases and controls is being investigated by identig the presence orabsence of the glutathone S-tranferases GSTMI and GSTTI nul genotyes m buccal cells andby oomparg urar axsenic methylation patterns. 

2. Bladder cancer case-controI stud T in Nevada and Calorna
The Calomia/ evada bladder oancer study is a population-based, case-control study tht wilexame the hypothesis that bladder cancer is oaused by ingestion of 

arsenic in drg water atrelatively low concentrations. . The study population includes residents ofK1gs 
County inCalforna, and six counties in Nevada (Churchi, M:eral, Lyon, Douglas, Storey and Carson).These counties were chosen because they inclu.de water supplies contaig close to 100 ).glL ofarsenic, the highest level of arsenic found in major water supplies in the D.S.. Oiler watersupplies m the study region contai less than 1 0 ).g/L and thus provide a marked con1rast in.exposure. TwD hundred bladder cancer cases diagnosed between 1994 and 2000 wiD be

identified from the Calorna and Nevada Tumor Registres. Radom digit dial (RD) wil beused to identi 400 contro s who wi be:Iequency matched "to cases ,by sex and 5-yeax agegroups. Strctued personal telephone interews wi be admstered to obtai lietieresidential history and detailed inoIDation on curent and past water consumption patterns.Ioormation wi alo be obtamed regardig cigarette smokig (which may be synergistic with8Ise causing bladder canoer), cblorition of drg water, diet, and occup :tiona1 history..Athough carciogenicity of arsemcatl 00 J.g/ is lUlcertam ths study has ,over 90% statisticalpower to detect a relative risk of 2.0 which was predicted .by liear extapolation of data fromstudies in J'aiwan '
. 3. Argentia mortalty stud)T

ty from intema cancers was identied'in areas of the Provmce of Cordoba, Argentiwhich m the past. had Jrgh levels of arsenic :i drg water. The resuts concerng bladdercaner have been published (seepuhlication 15). The analyses concerg mortalty from othercancers is completed and a mauscript descrbmg the resuts hA been published (see publication26). Increased'rates ofk:dney and lung cancer were f01Jd in the exposed axeas
, as were the .aJead.y reported inreases m blader cancer. 

4. Dose-response study.of arsenic aused ski lesions in West Bengal IDdia

Research is bemg conducted in ooJ,aboratioJl with Professor D.
N. Gu Mazder and hi research team at the futitlte of Post Graduate Edu.anoJl and Research 

(IGJ.R) m Calcutt. India. Ou group collaborated with the anysis of data from a large cross-sectiona surey ofabout 7000 people in an arsemc-exposed region in West Bengal. The dose-response analysis1ig .cases of ski keratoses and hyperpigpentation to arseDc water levels has been recentlypublished (see publication 27); The nex phae is a caSe..coniTol stdy nested .i the same suey.wmchfocuses onpa.Ticipants with sk lesionswho haddrg water arsenc levels oflessth 500 J.gi. Detaied mterv ws concerng water sources and fluid consumption. diet



.--.-.- _.- ......-

smokig and medical history are being completed for each parcipant. V\i ater samples are
obtaied from al drg water sources. Each parcipant receives a physical examation forski lesions and other sign! portable spu-ometry, and blood and ure samples are obtaied to
assess micronutrents and arsenic metabolism. The study is fuded.by the U.S. EP A.

V. RESEARCH PUBLICATIONS 'VITH SUMS OF KEY FINrnGS
1. Frost F, Harter L, Miam 8 Royce R,Smith AHI Hartley J, Enterlie P. Lung cancer
among women residing c10se to an arsenic-emittg copper smelter. Aren .Env Health
42:148-52, 1987.

Lung cancer ta1ty. Ths project was conducted with the CbTDmc Disease Epidemiology
Section of the Washigton tate Division of Health. Overal lung cancer mDrttyrates were not
increased among women livig near the smelter. .However, case-con'tol anysis using. an index
of exposure based on distance ofresidence :fom the smelter showed mcreasing lung cancer odds
ratios froD? 1 up to 1.6 for those in the highest qumtie of potential exposure. The results are
consistent with a smil elevate:d lung cancer risk for women who resided close to the sme:lter for
a period of over 20 years. (Note: There . is an error in Table 6 - the lies for cases and controls are
tranposed).

2. Hert-Pic=ciotto 1, Snrth AH Holz D, Lipsett M"AIexeef G. SylergiJD between
oc:cupational arsenic exposure and smokig in the induction of.ung canc:er. Epidemiol
3:23-31,1992. 
SYnergy. pata were assembled from epidemological studies concerng ination ofinorganc
arsenic and cigarette smokig. It was concluded tht the evdence for syergism between the two
exposures was compeJ.g. V mons .potental mechasm for synergy were d;s ussed. 
3. .Smith AR

, .

Hopenhayn-Rich. C, Bates MN, Goeden HM, Hert-Picciotto I, Duggan 
ood R, S th MT, Kosnett MJ. Canc:er -risks from Blsenic in dring water. Env Health

Persp 97:259-67,1992. ' 
Rik assessment. Evidence that ingeston of morgamcarsenic in drg water might ca
bladder, lcdney! lung and liver ca:cer was examed, and potential cancer riks were oalc ted
for va.'rous levels of exposure. It was estated ilt at the CUlent stadad of 50/-g/, the 'lietie risk of dyig from one of these cancers coUld be as high as 13 per 1000 persons. It was
noted tht existig studies did not support a theshold based on arsenc methylation. It was
concluded tht although fuer research was needed to valdate the fidigs oflle.rik
assessment! measues should be taken to reduce arsenic levels in dr Jdng water.
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4. Bates MN, Smithi H, Hopenhayn-Rich C. Arsenic ingestion and 
internal cimceI;s: areview. .4... J Epidemiol135:462-76, 1992.

Internal cancers. A detailed review of epidemological studies concernng. a:seDi ingestion and .intern cancers was ,presented. The most inormative studies were from Taiwan and it wasooncluded that these and other studies strongly suggest 
tht ingested morgamc arsenic does causeoa.oers of the bladder, kidney, lung and liver, and possibly otber sites.

5. Hopenhayn-Rich C, Smith AH, Goeden H. Human stuwes do not support the,
methylation threshold hyPothesis for the toxicity .ofinorgani'c arsenic.. En" Res 60:161-77,1993.

Metabolim.. The valdity of the methylation threshold hypothesis was examed on the basis ofpublished studies. The results indicated that epidemiologioal and experiental human data doesnot support the inorganc arsenic methylation theshold hypothesis. Regardless of the absorbeddose ofinorganc 'arsenic, there was always some tlethylatedmorganc arsenic present in theure, even at background exposure levels. It w noted tht 1Bck of evidence for.a methylationtheshold based on the hum eXPl?sure levels studied did n'?t exclude the p6ssibilty of othertheshold mechasms. In addition, the considerable varation il methylation ofmorgamc ,arencobserved between individual. was noted to wanant fuer study. 

6. HertPicciotto I, Smith . ll. .Observations on the dose-response cure for arsenicexposnre and lung cancer. Scand JWork Env Health 19: 217-26, 1993.
Lung. cancer dose-response. Tnfomtion from published stadies concerg arsenc inalationand lung cancer risks was a:yzed. It was found that an of the studies with 

quatitative datawere consistent with a supraIeax dose-response relationship. Varous factors which might beditortg the tIe biological dose-respons were assessed. These mclud.d the'fact that theworkers th ug:t to be most highy eJ.'Pos d might. actuy have had lower expDsues th previously qutied by a. samplig as a result of non-random samplig and thepDssible use ofresp:iators when ai levels were highest. It was noted that there was a 
liear t;ose-response

relationshi one study, which used ure arsenic measuremeJJs to sess exposure. 

. 7. Smith AR, Hopenhayn- C, Warner M, Biggs ML, Moore L, Smith MT. Rationale
for selectig exfoliated bladder cell micronuclei.as potential biomarkers for arsenic
genotoxicity. J TODcol Env Health 40: 223- , 1993.

Molecular epidemiology. Biological markers of effect oftoXi human exposures have thepotential to alow exploration of dose-response relationsps at levels of eXposue lower thanthose which can be assessed by traditional epidemological stles :ivolvig the ul:timate diseaseend-point. fu ths paper we give reasons for proposmg 
tht exfoliated bladder cell micronucleimight be a good marker for carcinogenic effects of mgesnon of iDorga. arsemc. Based onstudies in Taiwan, it was noted tht the bighest intemal cancer relative risks involved bladder
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cancer. Bladder cells can be collected from ure, and origiate from a target organ ofparcular
impDrtance for arsenic. effects. We described several 

stdies from DUI group, which used bladder
cell micronuclei as biomarkers, norig the important potential contrbution of interventiD11
studies incOJ:poratig cessation of exposure.

&. 

Warner M, Moore L, Smith MT, KaBD D, Famg E, Smith.AH. Increased
micronuclei in exfolited bladder ceUs of p.ersons who chronically ingest arsenic
ontamiated waterin Nevada. Cancer EpidemiolBiom & Prev 3:583.90, 1994.

Molecular epidemiology. This study involved 18 subjects in Nevada whose well water
contaied on average 1312 glL of arsenic, and 1 8 age and sex matched controls' whose well
wa:ter averaged 16' J.g/. Exposed subjects had a 1:8 fold increase in bladder cell micronuclei, but
the. dierences' were largely confned to males. The. absence of fidigs for females was thought
to be due to the fact that women exfoliate large nLIbers Df cells into 1.e whie men exfoliate

;11al1t1y tranitional cells. which are the cells invDlved in bladder ca: . No increase was
found in buccal cell micrDnuclei among the arsenic exposed group. 

.. 

9. Engel RR Hopenhayn-Rich C, Receve , Smith AH. Vascul effects of clronic
arsenic exosure: a review. EpidemiolRev 16:184-209, 1994. 
Vascula diease. Existig literatue concerng vascular effects from chromc expDsure tD
morgamc arsemc was reviewed m th publication conwmg 177 citations. It was cDncluded fu.ihere was good epidemologic evidence indicatg mat chromc arsenic CDI1ption at high 
levels is a cause of severe peripheral y.ascular disease. with resultig gangrene .and amputations of
the libs. We hypothesized tht magial zinc status might expla: the dierential occmence Qf
these conditions in populations :igestig. large doses of arsenic. It was .also concluded that it was

. plausible , though pidemologic evidence is lited, that arsenic :mght cause increases m
vaScular morttybeYDnd tht found in patients with severe peripheral vascular diease.

10. Engel RR Smith AH. Arsenic in drg water and .mortalty from vascnlardiease:
an ecologic analysis in 30 U.S. counties Arch Envion. Hlth 49: 418-27, 1994. '

V asc.uIa diseas . An investigation was made Df the ecological relationshi between arsen
concentrations in drg water and mDrtty from cllculatory disease in 30 U.S. cOlJties from
1968 to 1984. Mean arsenc levels ranged from 5.

4 to 91.5 gr... The standardiedmortty
ratios (SMR) for diseases of areries, 8."ieroles

, .

and capilares for CD11ties exceedig.20 glL
were 1.9 (90% Cl 1.7- 1) fDr females and 1.6 eCl 1.5-1.8) formeD. The SMP-. for congenital
anomaJes Dflle hear and circulatory system were also elevated. Possible problems with the
ecological.stdy design and explanations for potentialy spurous results were discussed, It was
concluded tht fuer mvestigation of vascular effects of arsenic exposure was waranted.
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11. Smith AH, Hopenhayn-Rich C, Biggs ML, Moore L, Dille J, Warner M, Bates M, EngelR. Epidemiological study designs to address potential Wgh bladder 
c:aneer risks fromarsenic in drinkig water. In: Chappell WR Abernath ! CO , CotherD CR, eds. A..rsenic::Exposure and Health. Northwood: Science and Technology Letters , 109-17, 1994.

Epidemiological study designs. Varous study designs were described wbich co1ld be used tofuer investigate effects of arsenic. ingestion from drg water, inchiWng ecological studies
cohort studies, and biomarker stues. It was noted th smal biomarker stLdies could beconducted relatively rapidly, and that the effect of interventions could be assessed for biomarkersin cells with short haf-lives, Howe'i7er, mterpretation of biomarker studies is. diffcult,consequently, tradirional epidemiological study design have an important role. It was concluded
that the potential risks of bladder cancer :fom ingestig inorganc arsenic m drg waterwananted a concerted epidemiological approach using a 

varety of dierent study design.

12. Bates MN, Smith AH Cantor KP. Case-control study of-bladder cancer an arsenic indringwater. . Am J Epidemiol141: 523-30, 1995.

Bladder eaneer. Gases and controls from the NationalBladder Cancer Study were used in thsproject, which wa.s conducted in collaboration with Dr. Ken Cantor oflle Nationa'CancerIntitute. Inonnanon concemmg arsenic levels in drg water was added to ths dataset for
respondnts from Utah Water levels ranged from 0.5 to 160 J.gI, butoDlytbee towns weresered with wa er cc:ntaig over 20 gI of arsenc. There was no overal association of
:iorganc arsenic with the risk ofbla.dder cancer at these levels of e1."posue. However, among, .cigarette smokers tie widow anysis yielded some evidece .for a dose-response relationspfor exposue to arsemc in drg water 10-39 years prior to diagnosis th bladder cancer. Thepossibilty was raised tht smoJcg potentiates the effect of 8!semc in causing bla.dder cancer.
However, the discrepancy between these :5d.gs at such low exposue levels, and predictionsbased on studies in Taiwan and Englan alo raied the possibilty of bias in the dita. It wasconcluded that fuer carefuy conducted studies in exposed pop ations were needed.

13. Smith AHHopenhayn-Rich C , Biggs:M Kalm D. .Re: Arsenic risk assessment
(lett r). Env Health Persp 103:13-15, 1995.

Rik assessment. Heather Carlson-Lynch, Barbara Beck and Pamela Boardman ofMcLaren/arEnWODDental Engieerg Corporaion and Gradient Corporation wrote. a letter which was
highyortical o;ftwo of our published stues (Hopenhyn-Rich et al 1993 and Smith et al1992, above). In the letter to the editOI, we demonstrated that none of the 

cri:tcis raised wasvald. 
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14. Moore L, Smith AR" Hopenhayn-Rich C Biggs :M, 'VVarner ML, KalmaI D, Smith
MT. Increased bladder cell micronuclei foundin two populat oris environmental r exposed
to arsenic.in drinkig water. CIi Chem 41:1915-17, 1995. 
Molecular epidemiology. Sumary.fidIgs from the Nevada bladder ceUmicrDDucleus study,
with preliar reS1ts from the Chie study! were reported. It was concluded tha:t resuJts from
both.the Nort and SDUth American studies provided evidence that arsenic is genotoxic to hum8J
bladder epithelium. Furerdetais are given. m 'Warer et aL 1994 (publicatioD 13) and oore et
al. 1997 (publcation 15). 

15. Hopenhayn-Rich C, Biggs ML, FUchs A, Bergogiio R, Tello E, Nicoll H, Smith AH.
Bladder cancer mortalty associated with arsenic in drinkig water in Argentia.
EpidemioL 7:117-1Z4 1996. 

. ' . .

Bladder cancer. Bladder cancer mortalty for the years 1986-1991 was investigated in Cordoba,
Argenti in an ecological study comparg counties categoried as previouslyha,iDg high, 
medium 8Id low water levels of arsenic. The average water arsenic level iD fue two high
exposure counties fOT arSeniC contRmi"ated waier S011ces was 17,8 J.glL.Clen trends in bladder
cancer mortalty were shoWn up to stadadied mortalty ratios (SJ.) of2. 14 for.men (95% 
1.78- 53) and l.E2 forwomen.C95% CI 1.19- 64) in the two high exposue c01Jt1es. The clear
trends ' found in a popultion With a dierent etlc composition and a mghprotein diet support
the evidence from Taiwan tht aIsencin drg water is a cause ofh1JaD bladder C8Jcer.
'We it waS made clear tht exposure was not UDfoDD witb counties! it was noied the :fdigs
were rougby consis nt with rikS which might. be predicted from me Taiw8J studies.

16. Hopenhayn-Rich C, Biggs ML, Fuchs A, BergogliD R, Tello E, Nic(Jll H, Smith 
Arse c and bladder cancer mortaIty Tbe Authors Reply. Epidemio17:557-58, 1996.

Bladder cancet. Kereth G. Bro'W and Barbal D. Beck wrote a letter critical oflle above
study in which we were accusec!' of maki"g incorrect assumptioDB e1OrS a:d 'Uwaranted
conclusions. In th reply! w noted tht we were S1rised by their accusat10m of errors tht did
not! indeed, exist. However! we agreed with .their statement

, "

the srody does a: the
associanonofbigh concentrations ofinorgamc arsenic with :icreasecrmortty from bladder
cancer! in ths intace among theet1caly mied C6rdoba population, in the absence of
nutrtiona deficieny or evdence of other substances such as h13c orfluorescen substanes

17. Moore L, Warer ML, Smith AH, Kaan D;Smith M:. Use of the fluorescent
micrc;mucleus assay to detect the genotorlc effects of radition and arsenic in human
exfoliated epithelial cells.. Env and Molecular Mutagen 27:176-84, 1996. 

Molecular epidemioiogy. A new rapid method was used. which involves fluorescent iI situ
hybridiation (FH) to determe the meo mi!m of micronucleus formation :i epithelial tisues
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ex.posed to carcinogenic agents (as previously described in Titenko-Holland N, Moore LE ' SmithMT. Measuement and chaacteriation ofmicronuc1ei in exfoliated human cells by fluorescencein situ hybridiation with a centromeric 
probe. Mutat Res 271:69-

, 1992.) The fidigsconcerng micronuclei in exfoliated bladder cells obtaied from arsenic-exposed subjectsinNevada suggested tht arsenic may have 'both clastogenic and weak aneuploidogemc propertes.

18. Hopenha 7J-Rich C, Biggs ML;S:Dth AH Kaan D Moore LE. Metblyation study ina popnlation en:vonmentaIl exposed to high arsenic water. En" Health Persp104:620-1996.

Metabolism. .Asenic methylation pattern were investigated m ths cross-sectiDnal srody of twotown in Chie. One hundred and twenty two people exposed to hi levels of BIsemc werecompared to 98 people .i aneighborig town Virith low levels of arsemc. Arsenic levels in,dxg water were 600 uglL and 15ug/L respe tively. The conespoDCnng mean urar arseniclevels were 580 /-glL and 60 /-g/L
, ofwmch 8.4% and 14.9% were inorgaJc arsenicrespectively. The m$1 dierences were 

found the roonomet1yarsonate (M) to 'diethylarsint
(DMA) ratio; high exposure smokig and being male were associated withhigher MMJv while longer residence in the' expClsed toWl A'tameno ethci:tj and beingfemale were associated with lower lvMA Overal1 there was no evidence of a thesholdfor methylation capacity, even at 

very high exposures, Ths study, which is the largest stLdy conducted involvig m tabolites of arsenic to date, confed conclusions made in our earlierpublications tht the methylation theshold hypothesis was not vald. 

. '

19. Hopenhayn-Rich C, Biggs. ML, K31msn D, Moore LE, Smith -il. Arsenic methylation.. patterns before and afer changig from higher to lower concentrations of arsenic indrg ,water. Env Health Persp 104:1200-07, 1996. 
Metab.olim. Presented are the results of an intervention study of 73 

parcipants (from the abcross-sectiona stdy in Chie), who were provided with water of lower arsenc content 
(45 J.glL)for two month. Total ur arseniC levelS fell from an average of 636 J.gl. to 166 

J.glL. There.was a smal decrease from 17.8% to 14.6% in the percent ofur arsenic in inorganc fornconsisentwitb what might bepiedicted from-the 
cross-sectiona study. Other factors such as .smoldg gender age, years of residence, and etbcity were associated maiy with chages inthe M:Jv ratio. The mai d.erence was found for smokers, where practicaly al ofllesmokers showed a decrease. in the.NJMA ratio , whie much more varabilty was seen fornon-smokers. It was noted that the ch.anges in the observed percent inorgaDc arsenic and 

in theMMA.lDM..t. ratio did not support an exosure based theshold for arsenic methyla.tion in .human. The last two studies (cross-sectlona and intervention) also 
indicate tlt most. of theinter-indidual varabilty in the distrbution of urar metabolites remai unexplained.
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20. Wright C, Lopipero P, Smith AH. Meta-analysis aidRik A.ssessment In: Topks in
Environmental Epidemiology. Eds. Steenlan K and Savitz DA, Orlord Universi r Press,

Risk assessment Although arsenic is nbt discussed in ths chapter, it is pertent here because it
includes issues aDd methodE concenrg the use of epide:rologic studies to esriatepopulatiDn
risks at low levels of exposure. It was noted that apparent nonlearty at low exposure points 
studies can be fitted with statistical models that have a profound impact OD risk extapolations to
lower doses. However, the emp:ical evidence for nonlearty may be extremelyweak, and there
a.re often no good biological reasons for rej ectig liearty. For these and other reasons, e stated

that it would be preferable to use the liear relative risk model for quantitatve risk assessment
using epidemiologic data, unless the1'e are good l'eason.s to 1'eject it (i.e. clear evidence of 
nonle 0. . 
21. Moore LE, Smith AH, Hopenhayn-Rich C, Biggs ML Kaan DA Smith J\IT. 
Micronuclei in exfoliated bladder cells among individual chronicaly exposed to arsenic in
drink:g water. Cancer Epidemiol Biom & Prev 6:31-6, 1997.

Molecular epidemiology. Using the same town as the methylaton stdy in Chie described in
the pr.e rious publication SlJmmary, ths cross secti6na study was confed' to male parcipants in
v1ew of the extensive exfoliation of squaous cell as well tranitiona bladder cells which
occms in females. There were 70 higb-exposureparcipants' (average urar arsenic 6i6.J.glL)
B1d 55 low-exposure parcipants (average urar arsemc 66 g/L). The prevalence of
micronuclei increased thee-fold (95% CI 1.9- 6) from the lowest expDsue qumtie, (less than
53. 8 p.gfL arseDc in ure).to those in the second highest exposure quitie (4 729 urar arsenic). Surriingly, tJose:i the highest e"-'Posure qumtie (more th 7

g/ 

urar
arsenic) did not have any in rease in micronucleus prevalence. Ths, fidig is not fuy
explaIed, but could be due to cytostasis or .cytotoxlcity at these bigh exposue levels. The
centromeric probe classifcation ofmicronuclei suggested that chromosome breakge was the
major cause of micronucleus fmmation. It is noteworty that the prevalence of micronuclei in
bladder cell was elevated even in the second to lowest quitie of exposue (urinary arsenic
levels between 53.9 and 137.3 J.g/L, prevalence ratio 2. , 95% CI 1.4-3.4)' , wbich raiesthe
possibiltr tht arsemc has genotoxic effects on bladder cells at relati,: ly low levels of exposure.

22! Biggs ML, Kan D..L Moore LE, Hopenhayn-Rich C, Smith MT, Smith AH.
Relationship of urary arsenic to intake estiates and a biomaker ofe ect, bladder cell
m.c onudei Mut Res 38-6:185-95, 1997.

Exposure assessment. The priary purose ofmis sfudy was to investigate methods for
asceraig arsenic .exposure for use in biomakerstodies. The study populatiDn was the same as
the popultion in the. metabolism and bladder oell mioronucleus study conducted in Chie.
Exposures Were assessed by an mtervewer-admstered Cluestionna.e concerng volumes and
souroes of fluid :itake. Urinary :iorga:c arsenic measurements :icludmg methylated species

. .. -
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were measured.m fust-mo g samples. CreatUe was measued to allow for adjusent foroverly concen:tated ure. M expected creatie adjusted urary.arsenic concentra:toll had astronger relationship with the quesDoDne-based estiates of arsenic intake th8I the unadjustedurar concentrations. Interestigly the unadjusted ry arsenic measures had the strongerrelationship with bladder cell micronudeus prevalence, 
Ths .fdig is plausible since the,unadjusted urinary arsenic concentrations may better reflect 

target site dose to the bladder, whichis exposed to the actual concentration or arsemc in ure.

23. 'Aposhian HV, Aroyo A, Cebrian M, DelRazo LM, Hurlbut KM, Dart RC, GonzaJez-RamiezD , Kreppel H, SpeiskeH, Smith AH, et at D1\S-Arsenic Challenge Test: 1-In creased Uriar Excretion of Monomethylarsonic Acid in Humans Given
Dimereaptopropane Sulfonate. JPharm Exp Ther 282:192-200, 1997.

Chelation Stud . Directed by Professor Vasken Aposbian of the, University of 
Mzona thsstudy involved a smal subset of 

parcipants from OUI studies in Chie: 13 from the bigh-
exposure town and 11 from 1= low-el.'Pcsure town. Each 

parcipant was given 300 mg.ofthechela g agent 2 cUercaptone- suDIDc.acid (DMPS). As expected. ur arsemcconcentrations increased in the 24-
hour period afer takg D:MS. Interestigly, the increase wascDnsiderably more proDounced f rMM th for inorganc arsemc and 

DMA. In OUI view . it isdicult to.interpret these :/digs, since the tissue bindig strengt. of the Varous,arsemcspecies may var, and they may have dierent afties for the chelatig agent. For these andother reasons ur arsenic levels' in chronicaly exosed persons rem the best mdic tors of. body dose. .

24. Moore, LE, Smith AH, HopeD.a r.-I;ch C Biggs M', Kaan DA, Sntth MT;Decrease in bladder eell nlcronucleus prevalenoe after intervention to lower the
concentration of arse c in dring water. Cancer Epidemio! Biomak and Pre 6:1051-

Mol cular epidemiology. Water low in arsenic content (45 J.g/l.) 
waS prO\rided to 34 hiexposed parCipants in the croBs-sectiona study'

in Chie (publication 21 above)'. Mean arsenic levels iD.-tbs sub-group decreased from 742 to 225 J.g/ durg the :itervention. Bladdercell micronucleus (JC) prevalence decreased from 2.63/1000 to 1.79/1000 cells post-
intervention (pO:O.05). 'Wen the .anysis was lited to individua prfWously havigsub cYtotoxic Urar arsenic levels ( 700 J.gI) the chage between pre.. a.d post-:iterventionMNC was more pronoUJced: from 3;54 to 1.47/100 

cell respectively (p=O.002). Thepriarchages occured among smokers sugge g that smoker s bladder cells could be moresusceptible to genotox1c daage caused by arsenic. The reductiDn in bladder cell MNC
prevalence witp reduction in inorgamc arsenic intake 

provides fuer evidence that arsemc isgenotoxic to.biadder cell. 

. .
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25. Smith A.H Goycolea' M, Haque, R, Biggs ML. Marked increase in bladder and lung
cancer mortality in a region of Northern Chile due to arsenic in drinkig water. Am J
Epidemiol, 147:660-69, 1998.

Cancer mortality. Studies m Taiwan and Argentia suggest that ingestionofinorgamc arsenic
from drg water results in increased risks of mteni cancers , m parcular bladder and lung
cancer. The authors investigated . cancer mortalty m a population of around 400 000 people in a
regiDn of Nort em Chile (Region II exposed to high arsenic levels in dIg water in past
years. . Arsenic concen ations from 1950 to the present were obtaed. Population-weighted
average arsenic levels reached 570 /lg/Lbetween 1955 to 1969 , and decreased to less than 1DO
).g/L by 1980. Standardized mortality ratios (S:M) were calculated for the years 1989 to 19
Increased mortalty was found for bladder, lung, kidney and ski cancer. Bladder cancer
mortalty was markedly elevated with an SMR 6f6. (95% confdence intera14. 4J for men,
and 8.2 (6. 1O.5J for women. Lung cancer SM: were 3. 8 (3. lJ for men, and 3.1 (2.
for women! Smokig surey-data and mortalty rates from chronic obs1rcnve pUlona"

sease provided evidence that smokig did not contrbute to the increased mortalty from these
CBDcers. The :fdigs provide additional evidence that ingeston of inorgamc arsenic in drg
water is mdeed: a cause of bladder and lung cancer. It was estited that arsenic might account
for 7% of al death among those aged 30 and over. If so, the imact of arsenc on the popultion.
mortalty in Region)1 of Chile is greater any reported t6 date from eDvionmental exPosure
to a carcmogen in a maj or popultion. 

1.6. Hopenhayn-Rich C" ggs ML, Smith AH Lung and kidney cancer mortaty 
associated with arsenic in dring water in Cordoba, Argentia. Int J Epidemio127: 561-69, 1998. 
Bladder CJUcer. Studies m Taiwan have found dose-response relations be een arseni
mgestioD from drg water and cancers of the ski bladder, lung, kidney and liver. To
investigate these associations :i another populat:on, we conducted a study m Cordoba,
Argentm which has a well-documented history of arsenic exposure from drg water.
Mortalty from lung, kidney liver and ski cancers urg the perod .1986-1991 in Cordoba s 26.
counties was :ivestigated, expandig the authors ' previous anysis of bladder ,cancer in the
province. Counties were grouped a priori into low, medium and high arsenic exposure categories
based on avaiable 'data. Stadadied mortalty ratios (SMR) were calculed usg al of
AIgenti as the reference population. e found increasing trends for kidney. and lun _cancermortty with arsenic exposure, with the followig SMR, for D;en and women respectively:
kidney cancer, 0. 1.33 , 1.57 and 1.00 , 1.36 , 1.81; hmg cancer! O. 77 and 1.24, 1.34

16 (m al cases

, p

O. 00 1 in trend tests)'- s:iar to the preyiously reported bladder cancer resuts
(O. 1.28 14forme 1.22 1.39, 1.81 , for women). Therewasasmal c;sitivetrendfoTliver
cancer but mortalty was increa.sed in al thee exposue groups. Ski cancer mortalty was 
elevated for women in the high-exposure group, whie men showed a puzlig increase in the
low-exposue !nDU'D. The results add to the evidence that axsenic msrestion mcreases the risk 

- - .. 

iung and kidney cancers. il ths smdy, the association between axsemc and mortality from liver
and sk cancers was not clear

,.: .



27. Guha Mazmder DN, Haque R, Gosh N, De B Santra Chakabor 7 D; Smith AH.Arsenic levels in drkig water and the prevalen e of ski 1esions in West Ben.gal, India. Int J Epid mioI27:871-77, 1998. 

. .

Ski lesions. A cross-sectiona surey was , conducted mvestigarig the arsenic-caused skIlesions ofkeratoses and hyperpigmentation in '
West Bengal India. There were 7683 parcipantswho were examed and .intervewed,and wbose drg water arsenic -levels were, measued.Water concentrations ranged up to 3400 uglL of arsenic but over 80% of parcipants wereCD:qSumg water contaig less than 500 ugI. The prevalence Dfkeratoses was strongly relatedto water arsenic levels rising to 8.5 per 10.0 for females

) and 10.7 per 100 for men, drg watercDntaig over 800 uglL. However 12 cases with keratDses (2 females md 10 males) weredrg water contaig less th 100 ugI of arseni . Fmdigs were simar forhypeipigmentation with strong dose-response relationships) and with 29 
caSes drg watercontaig less tb 100ugI. Calcula.tion by dose per bDdy weight showed that men had rDughytwo to thee ties the prevalence of both keratoses andhyperpigmentation 

compared to womeningestig the same, dose of arsenic from c:g water. 'Subjects who were below 80% of the .
standad body weigh1 for their age and sex had 1.6 fold increase in prevalence Dfkeratoses

) and a2 fold increase, in prevalence ofhyperpigmertation suggestig that malutrtion might playa
smal role increasing susceptibilty. The surrising fidigs concerng cases with apparentlylow expDsure need to be confed m studies with more detailed exposure assessment. Furerresearch i also needed concerng suceptibilty factors which might be present in the exposedpopulatiDn. 

28. Steinmans C, Moore LE, Hopenhayn-Rich C, Biggs, ML, Smith An Arsenic in .drigwater and bladder cancer. Can er Invest. In press 1998. .

Mions ofpeople thDUghout the world are drg water contag m01:ga:c arsenic.Although intialy contoversial the association between hi exposues to ingestedarsecic and
bladder cancer is now well estabJlshed. ' Unforttely, the dose-response relationship) especialyat low to moderate doses such as those found in the U.

, rema:unclear. Attempts to de:6ethese risks and establish new drg water reguatiDDS have been contToversiaJ priy due toquestions regardig the risk assessment process used to establish these standads. 
Epidemiological stdies involving low- to 

moderate- dose exposures will help to deile theserisks and aid in the establishment of appropriate drg water reguations. In addition, geneticbiomarer studies may provide.IDormtion on the.mechastc and s ceptibiIity issues ofarsenic induced carcinogenesis, and thus may also help elucidate dose-response relationss low doses. However, mti a new arserc drg water standard is implemented, most evidence
suggests tht populationB c1lTTently expDsed to arsenic in clg water wi contiue to havesubstantiSnyelevated cancer ri. Waitig faT more precise.data before a new stadad isapplied:w only prolong these risks. Therefore) unti fuer research can be completed) aninteri drg water arsenic standad .simar to the World Health Organation
recommendation of 10 JlglL may be appropriate.



29. Smith AH! _.:royo A Guha Mazder DN Kosnett MJ Hernandez A Beeris M
Smith MT! More LE. Arsenic-induced ski lesions among Atacameiio people in Northern
Chile despite good nutrition and .centuries of exposure. Snbmitted 1999.

It has been suggested that the indigenous Atacame:59 people i: Nortern Cwe, might be
prDtected from the health effects of arsemc il dIg water because of many centles of 
exposue. Here we report on the :Bst intemive ilvestigation of arsemc. induced ski lesiom 
ths population. Eleven fames were selected 'from the village of Chiu ehiu which is supplied
with water contaig between.7 50 and 800 uglL of inorganc arsenic. For comparson, 8 fames
were also selected 'from a "iriage where the water contais around 10 ug/L. Afer being
tranported to the. nearest city sQ that assessment could be done blid as to drg water source
parcipants were examed by foU! physicians with e "perience in studyig arsenic-induced
lesions. Fo1J of the six men from the exposed vilge who. had been drg the contamated
water for more than 20 years were dia,gnDsed with .ski lesiDns due to arsenic, but no women
were found to have defute lesions. A 13 year old gil was fO'Ud to have defite ski
pigmentation changes due to arsemc and a 19 year old boy had bDth pigmentation changes and
keratoses on the pals and soles. Famly mterviews .identified a wide range of frt and vegetab1e
consumption among afected parcipants plus weekly intake of red meat and chicken. However
the prevalenoe of ski 'lesions found among men and obildIen was as high or higher tb reported
with oorrespondig arse:nc d.g water concentrations m both Tmwan and West Benga1
India, populations. in which extensive mahu1rtion has ,been thought to increase susceptibilty.

Las updated Augu 17 1999









Screening For Environmental Concerns At Sites
With Contaminated Soil and Groundwater

...

Volume 1: Summary Tier 1 Lookup Tables

Prepared by: 
. California Regional Water Qual ty Control Board

San Francisco Bay Region
1515 Clay Street, Suite 1400
Oakland, California 94612

INTERIM .FINAL - July 2003
(updated 9/4/03)



Contact:
Roger D. Brewer, Ph.
Associate Engieerig Geologist
Telephone: 1-510-622-2374
E-mai: rdb b2.swrcb.ca.gov

Sampath Ragarajan 
Water Resources Control Engieer
Telephone: 1-510-622 2381
E-mai: sr(gb2.swrcb.ca.gov

Calforna Regi,onal 'V' ater Quaity Control Board
San Francisco Bay 
1515 Clay S1reet, Suite 1400
Oakand, Calforna 94612

DISCLAIR

Ths document, Screening FOT" Environmental COnCeT"nS at Sites With Contaminated Soil
and Groundwater (July 2003), is a techncal report prepared by st of the Calorna
Regiona Water Quaty Board, Bay Area Region (Board sta. Ths document is not
intended to establish policy or reguation. The Envionmenta Screenig Levels
presented in ths document and the accompanyig text are specifically not intended to
serve as: 1) a std-alone decision mag tool, 2) gudace for the preparation of
baseline ("Tier 3 ") environmental assessments, 3) a rue to determe if a waste is
haardous under the stte or federal reguations, or 4) a rue to determe when the .
release of hazardous chemicals must be reported to the overseeing reguatory agency;

The inormation presented in ths document is not fial Board action. ' Board sta reserve
the right to change ths inormtion at any time without public notice. Ths document is
not intended, nor can it be relied upon, to create any rights enforceable by any par in
litigation in the State of Calorna. Sta m overseeing reguatory agencies may decide to
follow the inormtion provided herein or act at a varance with the ilormation, based on
an analysis of site-specific circumstances.

Ths document will be periodicaly updated as needed. Please send comments, edits , etc.
in writig to the above contacts. Board staf overseeing work at a specifc site should be
contacted prior to use of ths document in order to ensure that the document is applicable
to the site and tht the user has the most up-to-date version available. Ths document is
not copyrghted. Copies may be freely made and distrbuted. It is cautioned, however
that reference to the screenig levels presented in ths document without adequate review
of the accompanying narative cm.lld result in misinterpretation and misuse of the
information.
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Executive Summary 
Ths document presents Environmental Screenig Levels (ESLs) for chemicaJs
commonly found in soil and groundwater at sites where releases of hazdous chemical
have occured. The ESLs replace screening levels presented in the previous edition of
this document, entitled Application of Risk-Based Screening Levels (RSLs) And
Decision Making to Sites With Impacted Soil and Groundwater (December 2001). Tbe

change in termology from "Risk-Based" screenig levels to "Environmental" screening
levels is intended to better convey the broad scope of the document and clarify that
some screenig levels are not "risk-based" in a strict toxicological de:ftion 
ths term.

. The ESLs are considered to be conservative. Under most circumstces, and within the
limitations described, the presence of a chemical in soil, soil gas or gro1,dwater 
concentrations below the cOlTespondig ESL can be assumed to not pose a signficant,
long-term (chronic) theat to human health and the envionment. Additional evaluation
will generally be necessar at sites where a chemical is present at concentrations above
the . cOlTesponding ESL. Active remediation mayor may not be requied, however
dependig on site-specific concltions and considerations.. This document may especially
be beneficia for use at sites with limted impacts, -where the preparation of a more formal
environmenta assessment may not be waranted or feasible due to tie and cost
constaits.

The ESLs were developed to address environmental protection goals presented in the
Water Quality Control Plan for the San Francisco Bay Basin Basin Plan " RWQCBSF-
1995) oftbe San Francisco Bay Area Regional Water Quaity Control Board (RWQCB).These goal include: 

Suiace Water and Groundwater:

Protection of drg water resources;
Protection of aquatic habitats;
Protection agaist f;dverse nuiance conditions.

Soil: 
Protection of human health;
Protection of groundwater;
Protection ofterrestal biota 
Protection agai adverse nuisance conditions. .

The ESLs are presented in a series of four lookup tables. Each table reflects a specific
combination of soil, -groundwater and land-use characteristics that strongly infuence the
magnitude of environmental concern at a given site. Ths allows the user to select ESLs
that are most applicable to a given site.
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The ESL document presents a "tiered" approach to environmental risk assessments. Under "Tier
. 1" , sample data are directly compared to ESLs selected for the site and decisions are made
regarding the need for additional site investigation, remedial action or a more detailed risk
assessment. In a " Tier 2" risk assessment, a selected component(s) of the Tier 1 ESL is modified
with respect to site-specifc considerations. An. exaple may be the adjustment of a screening
level for direct exposure with respect to an approved, alternative taget risk level. Site data are
then compared to the revised screening level as well as the remaining, unodifed components of
the Tier 1 ESt. Ths provides an intermediate but still relatively rapid and cost-effective option
for preparing more site-specific risk assessments. Risk assessment models and assumptions that
depar signcantly depar from those used . to develop the Tier 1 ESLs are described in a more
traditional

, "

Tier 3" risk assessment. The Tier I methodology can, however, stll provide a
common platfonn to initiate a Tier 3 risk . assessment and help ensure that all. potentially
signcant envionmental concerns are considered. 

The Tier 1 ESLs presented in the lookup tables are NOT regulatory " cleanup
standards . Use of the ESLs and th document in general is intended to be entiely
optional on the par . of the reguated facilty and subj ect to the approval of the c
manager in the overseeing regulatory agency. The presence of a chemical at
concentrations in excess of an ESL does not necessarly indicate that adverse impacts to
bumanbealth or the environment are occuring; this simply indicates that a potential for
advetse risk may exist and that additiona evaluatipn is w8lante:d. ESLs presented for
chemicals that are . known to be highly biodegradable in the enyionmentmay in
parculat be overly conservative for use as fial cleanup levels (e. , many petroleum-
related compounds). Use of the ESLs. as cleanup levels should be evaluated in view of
the overal site. investgation results and the costlenefit of performg a more site-
specific risk assessment.

Reliace on only the Tier 1 ESLs to identify potential environmental concerns may not be
appropriate for some sites. Examples include sites that require a detaled discussion of
potential risks to human health sites where physical conditions differ drastcaly from
those assumed in development of 1;e ESLs . (e. , mine sites, landflls, etc., wit
excessively high.or low pH) and sites where impacts pose heightened theats to sensitive
ecological habitats. The latter could include sites that are adjacent to wetlands

, streams
rivers,. lakes, ponds or mare shoreline or sites tht otherise contain or border areas
where protected Or endagered species may be present. Pgtential impacts to sediment are
also not addressed. (e. , presence of endangered or protected species). The need for a
detaed ecological risk assessment should be evaluated on a site-by-site basis for areas
where signifcant concerns may exist. Notication to the Natual Resource Trustee
Agencies (including the state Deparent of Toxies Substaces Control and Deparent
of Fish and Game and the federal Fish and Wildlife Service, Deparent of the Interior
and National Oceanic and Atmospheric Administation) may also be. requied
parcularly if the release of a bazdoussubstaDce may impact surace waters.
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The ESLs should NOT be used to determine when impacts at a site should. 
reported to a regulatory agencJT All releases of hazardous substaces to the
environment should be reported to the appropriate regulatory agency in accordance with
governing reguations. Tbe lookup tables wil be updated on a regular basis, as needed,
in order to reflect changes in the referenced sources as well as lessons gaied from site
investigations and field observations.
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Introduction

Purpose

PreparaTIon of detaled environmental risk assessments for sites impacted by releases of
hazardous chemicals can be a time consuming and costly effort that requires expertse in
a multiple of disciplines, including toxicology, geology, ecology, chemistr, physics and
engineerig, among others. For smal-business owners and propert owners with limited
fiancial resources, preparation of such risk assessments can be time and cost-prohibitive.

As a means to parially address ths problem, this document presents a series 
conservative Environmenta Screening Levels (ESLs) for soil, grundwater and soil gas
that can be diectly compared to environmental data collected at ' a site. Correlative
screenig levels for. surace water are also provided. Screenig levels for over I 
commonly' detected contaminants are given in a sedesof IIlookupll tables. The tables are
aranged in a format that alows the user to tae into account site-specifc factors tht
help defie environmenta concerns at a given propert. 
Within noted limits, risks to human health and the environment can be considered to be
insigncant at sites where concentrations of chemicals of concern do not exceed the
respective ESLs. The presence of chemicals at concentraTIons above the ESLs does not
necessary indicate that a signficant risk exists at the site. It does, however, generaly
indicate that additional investigation and evaluation . of potential environmental concerns
is waranted.

The introductory text ofthis document is kept intenTIonaly briefwith a focus on theh use
oftheERLs rather than technical details about their derivation. . The latter is provided in
the appendices of Volume 2.

Tiered Approach to Environmental Risk Assessments

Ths document presents -a thee-tiered approach to environmental risk assessment. Under
Tier I" , sample data are dire.ctly compared to ESLs selected for the site md decisions

are made regardig the need for additional site investgation, remedial action or a more

INTRIM FINAL - JULY 2003
SF BAY RWQCB

1-1 Volume 1 Tex (July 2003).doc



detailed risk assessment. A detailed understanding of the derivation of the screening
levels is not required for use at this level.

Under "Tier 2" , selected components of the models used to develop the Tier 1 ESLs are

modified with respect to site-specific data or considerations. Exaples include
adjustment of the assumed depth to impacted groundwater in the Tier 1 indoor-air impact
model or use of an approved, alternative taget risk level for diect-exposure concerns.

Site data are then compared to the revised screening level as well as the remaing,
unodified components of the Tier 1 ESLs. This provides an intennediate but still
relatively , rapid and cost-effective option for preparg more site-specific risk

assessments.

Under Tier 3 , the user employs alternative models and modeling assumptions to develop site-

specific screenig or fmalcleanup levels or quantitatively evaluate the actual risk posed to human

and/or ecological receptors by the impacted media. Consideration of the methodologies and

potential environmental concern discussed in ths document is sti encouraged, however. 
wil help increase the comprehensiveness and. consistncy of Tier 3 risk assessments as well 
expedite their preparation and review.

Comparison To Existing Screening Levels

Both Region.IX of the U.S. Environmenta Protection Agency (USEPA 2002) and the

City of Oakand (Oakand 2000) have prepared 10Dkup tables of Environmental
Screening Levels for soil and water. The. IDokup tables pres nted in this document
represent an expansion of this work to reflect the broader scope of environmenta
concern put fort in the Regional Water Quality Control Board (RWQCB) Basin Plan

(RWQCBSF 1995). Differences and similarties between the ESL document and lookup
tables prepared by the other programs are sumized below. -

1.3. 1 USEPA Region IX PRGs

The U.S. Environmental Protection Agency (USEPA) Region IX "Prelimin
Remediation Goals" or "PRGs" are intended to address human health concerns regarding

direct exposue with impacted soils (USEP A 2002). The equations used to develop the

USEP A PRGs are generally consistent with human health rik assessment guidance
prepared by the Deparent of Toxic Substces Control, including the CalTOX model

(CalPA 1994a) and the documents Preliminar Endangerment Assessment Guidance

Manual (Ca1PA 1994b) and Supplemental Guidance For Hwnan Health Multimedia
Risk Assessments of Hazardous Waste Sites and Pe7"mitted Facilties (CaIEP A 1996a).
As noted in Chapter 3 , use of the CalTOX model and other CalP A guidance documents
and models may be necessar where more detaed risk assessments are requied.
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As discussed in the USEP A Region IX document, the PRGs are intended to address
human direct-exposure with impacted soil and "

...

do not consider impact to groundwater
or address ecological concerns. 11 

(USEP A 2002). Expansion of the USEP A PRGs in the
lookup tables presented in this document includes:

Modifcation of soil PRGs to reflect CalEP A-specific toxicity factors;
Adjustment of PRGs for noncarcinogens to reflect a target hazrd quotient of 0.2 to
address potential cumulative health concern; 
Addition of diect-exposure screening levels for constrction and trench workers
exposure to subsurace soils;
Addition of soil and groundwater screening levels for indoor-ai impact concerns;
Addition of groundwater screening levels for the protection of aquatic
habitats/surace water quality; 

Use of a more rigorous leaching model to develop soil screenig levels for protection
of groundwater quality;
Additon of soil screening levels for urban area, ecological concerns; 
Addition of soil.ad groundwater "ceiling levels" to address gross contaation and
general resource degradation concerns; and
Addition of soil and groundwater screening levels for Tota Petroleum Hydrocarbons
(TPH).

Use of the USEP A Region IX PRGs in the R WQCB lookup tables is discussed fuer 
Section 3.2 of Appendi 1. A copy of the PRG background document is provided inAppendi 2. 
1.3. City of Oakland Screening Levels

A brief comparson of the R WQCB and the City of Oakand approaches to the
development of environmenta screening levels is provided in Table 1- 1. Since 1999 , the
City of Oakand ha presented environmental screenig levels for sop and groundwater
though its Urban Land Redevelopment (UR) Program. The ULR Program is a
collaborative effort by the City of Oakand and the principal agencies charged wjth
enforcing environmental regulations in Oakand to faciltate the cleanup and
redevelopment of containated propertes (Oakland 2000). It includes inovative
insttutional mechaisms for trackig residu.!l contamtion and ensurg long-term
compliance with risk management plan. The ULR Prog;am is coordinated by the City
and is specifc to Oakand sites.

The City of Oakand approach is based on the guidelies prescrbed in Standard Guide

f07' Risk-Based C077'ctive Action Applied at Petroleum Release Sites (ASTM 1995). The
Guidace Document; Technical Background Document and other infonnation on the
Oakand ULR program is available on the internet at ww.oakandpw.comJulrrogram.
Modications have been made to better address child exposure and recreational water use
scenarios. In addition, many input values reflect Oakand-specific geologic
hydrogeologic and climatic conditions (Oakand Technical Background 2000 and
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updates). These values may not be appropriate for other areas within the RWQCB'
jursdiction.

The RWQCB. has agreed that the Oakand look-up tables are appropriate for use 
Oakland sites under the conditions and limitations discussed in the ULR Program
Guidance (memo dated August 3 , 2001; RWQCBSF 2001b). In parcular, sites where
surce or groundwater conditions present ecological, aesthetic, taste or odor concerns
may require additional analysis. Active remediation to address ese concerns may not
be necessar at most sites in Oakand that are not near sensitive water bodies, however,
due to its highly-developed. urban settg

1.3. Hazardous Waste Regulations

Califomia Total Threshold Limit Concentrations (TTLC) criteria for solids and Soluble
. Theshold Limt Concentration (STLC) criteria for liqwds should not in most cases be
used as spi! and groundwater screening or cleanup levels. The TTLC and STLC criteria
are intended to determe the tye of landfll a waste material must be sent to (Title 22
Section 66699 - Persistent and Bioaccumulative Toxic Wase). Where TIC or STLC
criteria are exceede the waste must in general be sent to a Class 1. hazdous waste
landfl. The criteria, developed in:te 1980s, are only loosely based on hwnan health
and environmenta considerations. STLC values in general reflect drng water . or

swface water goals . of the tie although some are clearly out-of-date (e.
trchloroethylene STLC value of 204 mglL). TTLC values were derived by simply
multiplyig the STLC value by ten (organic substances) or one hundred (metals).

In most cases, TTLC values exceed the most conservative environmental screening levels
presented in this document. In the case of Endr and DDT/DDEIDDD, however, the
TTLC is somewhat lower than the screening levels for human health concerns. For

example, the TTC for combined DDTIDDE/DDD is 1.0 mg/g while the residential
direct-exposure soil screening is 1.7 mg/g. This presents the erugma that while soil

impacted below 1.7 mg/g is not considered to pose a significant risk to human health, it

could be classifed as Ii "hazdous wase" if it were excavated and transported offsite for
disposal. Again ths is not a dierence of opinon about the potential toxic effects of
these chemicals, it is merely a reflection of the. less rigorous de:velopment of the TTLCvalues. 
Unfortately, it is not anticipated that the TTLC and STLC values wil be revised in the

near futue. To avoid potential futue problems with soil disposal and even public
perception, it may be prudent to use TTLCs as final cleanup values for sites where the

TTLC is less .than cleanup values based on actu risk to hum8J health and theenvironment. 
INTRIM FINAL ,. JULY 2003
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1.3.4 OSHA Standards Permissible Exposure Levels

The National Institute for Occupationa Safety and Health (NOSH) is the Federal agency
responsible for conductig research and makg recommendations for the prevention of
work-related disease and injur, includig exposure to hazdous chemicals in ai
(NOSH 2003). NJOSH develops and periodically revises Recommended Exposure
Limits (RELs) for hazardous substance:s in the workplace. The RELs are used to
promulgate Permssible Exposure Levels (PELs) under the Occupational Safety and

Health Act (OSHA).

OSHA Permissible Exposure Levels (PELs) for indoor air are intended for use in
controlled, industal work areas where employees are aware of potential health hazds
associated with the chemicals they are using and are traied to take proper precautions

and miimize exposure (NOSH 2003). OSHA PELs are not appropriate for use at
commerciaVindustral sites where the chemical is not curently being used. This includes
sites afected by the migration of off site releases (e. , via emissions from a "moving
plume of contaminated groundwater). Indoor-ai protection goals for these sites .sh.ould

e based on long-term (chronic) health risk to workers. Such risk-based goals levels are
tyically much more stringent than OSHA PELs.

For example, the curent OSHA PEL for trchloroethylene (TCE) is 678 000 ug/m3 (100

ppmv NIOSH 2003). . Comparable risk-based screening levels for uncontrolled,
comrerciaVindustaI settgs included in this document fal between 2.0 ug/m3 and 10

ug/m3 (carcinogenic effects vs noncarcinogenic effects
, respectively; refer to Table E and

Appendix 1 , Table 3). The PEL is applicable to work areas where TCE is being used
and the employees have been properly trained to minimi7:e exposue. The risk-based
goals are applicable to all other areas. 

1.3.5 RWQCB Basin Plan

The RWQCB Basin Plan ("Basin Plan ) presents generic soil screening levels of 1.0

mglkg tota volatile organc compounds (VOCs) and 10 mg/kg semi-volatie organic
compounds (SVOCs, RWQCBSF 1995). The Basin Plan sttes that the need to develop
ch.emical-specifc screenig is to be evaluated on a site-by. site basis. As can be inerred
from the detailed ESLs provided in Appendix 1 , the Basin Plan screenig level for total
VOCs is probably adequate to overly conservative for gasoline-range petroleum fuel
mies at most sites. Chemical-specifc ESLs for benzene and MTBE are less than 
mg/g, due to their human toxicity and/or mobilty in soil. The prevalence of less toxic
and mobile VOCs in gasoline-range fuel mixtes (e. , toluene, ethylbenzene, xylenes
etc.), however, would generally ensure that a total. VOC screenig level of 1 mg/g
adequately addresses concerns regardig these compounds in the absence of chemical-
specific ESLs. The total VOC screening level is in all likelihood overly conservative for
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most heavier fuel mixtes that lack significant amounts of benzene and MTE (e.

g.,

diesel fuel).

For direct-exposure, human health concerns, the Basin Plan screening level of 1 mg/g
for total VOCs as presented in the Basin Plan is adequate to margially over-conservative
for the most, commonly detected chlorinated solvents (e.g., tetrachloroethylene
trichloroethane, trchJoroethylene, etc.). From a modeling perspective, the screening
level. may be somewhat under-conservative for potential leachig and groundwater
protection concerns (e.g., see Appendi 1, Table G). The model used to generate
screening levels for leaching of chemicals from soil conservatively assumes, however
that the impacted soil was situted within one meter of groundwater. At the vast maj ority
of sites where ths is the actual case, groundwater has aleady been impacted by the main
mass of chemicals and diect monitorig provides a more accurate evaluation of leachig
impacts. For sites where impacted soil is situated greater than 10 meters from
groundwater, model-generated screening levels developed by other agencies suggest that
a screenig level of 1 mglkg (or more) may be adequate for chloriated VOCs (e.
HIOH 1995).

The Basin Plan screenig level of 10 mglkg for tota semi-volatile organc compounds
(SVOCs) is probably overly conservative for these compounds for groundwater
protection puroses. For soils , impacted with carcinogenic SVOCs, the Basin Plan
screening level has traditionally been used in conjunction with hum health screening

levels presented in the USEP A PRGs. ThePRGs are also referenced in ths document
although with some modifcations.

The Basin Plan references a tota petroleum hydrocarbon (TPH) soil screening level of
100 mg/g for the protection of dring water resources. A similar screenig level was
developed for use in ths document. As noted in the lookup tables and discussed 

Appendi 1 , however, this screenig l vel is considered to be overly conservative for
heavy, residual fuels (fuel oil #6, motor oil, etc.) as well as for use at sites that do Dot

pose a direct theat to drg water or surace water resources.

Chemicals Not Listed In Lookup Tabl

The lookup tables list I DO-plus chemicals most commonly found, at sites with impacted
soil or groundwater. Inclusion of ESLs for additional chemicals is a. relatively
straightforward process, provided that adequate supportg dat are available. To obtain
EsLs for chemicals not listed in the lookup tables, the interested par should contact the

R WQCB staf noted at the beging of this document. Development of ESLs wil be
caried out in the same maner as done for the listed chemicals. As an alternative, ESLs
may be developed by qualified persons and submitted to the overseeing regulatory
agericy for review (refer to Section 3.0).
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Limitations

The Tier 1 ESLs presented in the lookup tables are NOT required, regulatory
cleanup standards n. Use of the ESLs as actual cleanup levels should be evaluated in

view of the overall site investigation results and the costenefit of perfonning a more
detailed environmental risk assessment. Tbe ESLs are intended to be conservative for
use at the vast majority of impacted sites in developed areas. As "discussed in Chapter 3
however, use of the Environmental Screening Levels may not 'be appropriate for flal
assessment of all sites. Exaples include:

Sites that have a high public profile and warant a detaled, fully documented
environmental risk assessment;

Sites with less than 3.0m (ten feet) of low penneability soils (clay, silt, etc.) between
impacted groundwater and the ground surace (including potential downgradient
areas; applies only to use of groundwater screening levels for sites with low
permeability, vadose- one soils);

Sites with high rainal. and subsequent high surace water inltration rates (i.
inltration 28 mches (720mm) per year),

Sites where inorganic chemicals (e. , metals) are potentialy mobile in leachate. due
to soil or groundwater conditions diferent than those assumed in development of the
lookup tables (e. , low pH at mine sites);

. Conservation areas where impacts pose heightened theats to ecological habitats
(e. , presence of endangered or protected species); and

, Sites where more than thee known or suspected carcinogens or more than five
chemicals with similar noncarcinogenic health effects have beenirlntied.

Sites afected by tides, rivers, streams, etc. where there is a potentil for erosion and
concentration of containants in aquatic habitats.

Exaples of other site characteritics tht may warant a more detaed environmental
risk assessment are discussed in Chapter 3 (refer also to discussion of screenig levels in
Appendix 1). In suell cases, the inonnation provided in this document may stll be
usefu for identification of potential environmental concern and development of
strategies for preparation of a more site-specifc risk assessment. 

ESLs for c.he icals that are known to be highly biodegradable in the environment may in
parcular be overly conservative for use as fina cleanup levels. For exaple, fmal soil
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. ESLs for Total. Petroleum Hydrocarbon (TPH) and many noncarcinogenic, petroleum-
related compounds (e. , xylenes) are driven by the protection of groundwater quality. If
long-term monitoring demonstrates that actual impacts to groundwater are insignificant
then less strgent soil (and groundwater) screening levels may be wmanted. Additional
guidance regarding the manage;ment of impacted soil and groundwater at petroleum"
release sites is provided in the followig documents (refer also to overseeing regulatory

. agency):

Interim Guidance .on Required Cleanup at Low-Risk Fuel Site8 (RWQCBSF 1996);

Guidelines for Investigation and Cleanup of MTE and Other Ether-Based
Oxygenates (SWRCB 2000).

Copies of these documents can be obtaned from the RWQCB.

Soil ESLs do not consider potential water- or wind-related erosion and deposition of
contaants in a sensitive ecological habitat. Ths may especially be. of concern for
metals and pestcides tht are only moderately toxic to humans but highly toxic to aquatic
and terrestral biota (e. , copper). The RWQCB Erosion and Sediment Control Field
Manual provides .practical inormation. on the mitigation of erosion and ruoff concerns.

It is conceivable that soil, groundwater and soil gas screenig levels for the emission of
chloriated, volatile organic compounds to indoor ai concern may not be adequately
conservative in some cases. Ths is most liely to occur at sites where the vapor
permeability of vadose-zone soils is exceptionally high (e. , highly fractued bedrock,
gravels, etc.) and/or where buildig designs, ventilation systems and local nvironmental
conditions otherwse lead to higher-than-expected vapor flow rates though foundations
(e.g., houses with heatig systems in basements). As dfscussed in Appendix 
conservative taget risks are used in par to address these uncertties.
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Table 1-1. Comparison of RWQCB nd Oakland Risk-Based Approaches

RWQCB Oakland
Tiers One tier oflook-up tables. Includes Two tiers of1ook-up tables: Tier 1 table

separate screening levels or indoor applicable at any Oakand. site; Tier 2 tables
concern based on soil tye. (3) account for site-specifc soil tyes

(Merrtt Sands , sandy silts, and clayey silts)
and alternte target rik. Tier 3 spreadsheets

provided.
Target Cancer Risk
Level 10. 10. for Tier 1; 10.

5 for Tier 2.

Target Noncancer 2 (with option for site specifc 0 (with requirement to address cumulative
Hazd Quotient adjustment) risk as necessar)

Ceiling levels" to address grossCeilg/Nuisance No "ceilg levels ; recommends removal of
Levels contaminatioD concerns , nuisances mobile or potentially-mobile free product.

free-product mobilty, and genera!

resource quaty
Total Petroleum Screenig levels'for TPH included No TPH screenig levels.
Hvdrocarbons
Defition of 3 meters below ground suace. 1 meter,below ground surace.
Shalow" Soils

Direct Exposure USEP A PRG model (USEP A 2002). ASTM (1995) model. Assumes inte
Ination of V olatles Assumes "iDte" source thckness source uness mass balance conditions

for volatie organc compounds. violad based on 1.0 mthck source.
Ecological Screeni levels for terrestral biota Recommends site-specific anlysis when
Concern included (shaow soils only). signcant ecological habitats are

theatened.
Deep Soils Direct-exposue soil screenig levels No screenig levels for th scenario;

for Cons1rction/ Trench Worker recommends a site-specific analysis as
exposure scenaro. warted.

LeachiQ. Model Emplovs the SESOIL model. Employs the ASTM (1995) model.
Leachig of Inorganc No soil screenig levels; recommends Soil screenig levels for inorganc
Compounds laboratory tests. compounds, based on a neutral pH.
Surce Water Groundwater screenig levels for the Screenmg levels for recreational use of
Protection ecological and aesthetic protection of groundwater and suace water.

suce water. Recommends site-specifc analysis of
ecological and aesthetic concern as
waranted.

Thckness of Soil Assumes five meters. Recommends Assumes "inte" source thckness.
Source site-specific analysis as waranted.
Convective Flow Incorporates convective flow in Does not incorporate convectve flow (i.

indoor-ai impact model. . assumes no pressure dierential) iD iDdoor-
air impact model.

Surce Soil Screenig Includes screenig levels for Recommends site-specific analysis and
Levels protection of indoor air for both controls for shallow soil (":lm) and use of

surace and subsurace soils. screenig levels for deeDer soils.
Soil Gas Includes screening levels for soil gas. Not included.

1. Oakland Risk-Based Correctie Action: Technical Background Document: City of Oakland,
Errironmental Serices Division Janua 2000 (and updates). www.oakanddpw.comlurlprogram.
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Tier 1 Lookup Tables

Organization of Lookup Tables

Environmental risk assessments ay be cared out in either a "forward" mode, where
actu risks are quatied based on concenttarions of a chemical in an impacted media, or
backward" mode, where acceptable concentrations of a chemical in a given media are

developed based on specified, target goals. The Environmental Screenmg Levels (ESLs)
presented in ths document represents an exampleoftbe lattr. Tier 1 ESLs for soil and
groundwater are summarized in Tables A though E. Each ESL in the tales col1ectively
addresses environmenta concerns stted or inelTed . in the Water Quality Control Plan
for the San Francisco Bay Basin Basin Plan" RWQCBSF 1995), prepared by the San
. Francisco Bay Area Regidnal Water Quality Control Board (RWQCB). These concerninclude: 
Groundwater Quaty:

Protection of human health
CUlent or potential dring water resource;

.. Emission of subsuace vapors to buildig interiors;
Protection of aquatic habitats (discharges to surace water);
Protection agaist nuisance concern (odors, etc. ) and generaI resource degradarion.

Soil Quaity:
Protection of human health II Direct/indiect exposure to impacted soil (ingestion, dermal absorprion

inalation of vapors and dus in outdoor ai);
Emission of subsurace vapors to building interiors;

Protection of groundwater quality (leaching of chemicals from soil);
Protection oftelTestal (nonhuman) habitats; .
Protection againt nuisance concern (odors, etc.) and general resource degradarion.

Shallow Soil Gas:
Protection of human health

Emission of subsurace vapors to buildig interiors.

For the purose of this document, " soil" refers to any unlithified material in the vadose
zone that is situted above the capilar frge of the shallowest satuated unt. 
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sumar of environmental concerns considered in the ESLs is depicted schematical1y in
Figue 1. Ths is cOITelati e to a "conceptual site model" prepared for a detailed
environmental risk assessment. The degree to which any given concern wil "drive
environmental risk at a site depends OD the actual potential for exposure and the toxicity
and mobilty of the chemical.

Site characterisrics that play an importt role in evaluatig potential environmenta
concern or developing site-specific cleanup levels include:

Physical location of the impacted soil (e. , cUlently or potentially exposed at the
ground surace versus.isolated in the subsurace);

Beneficial use of the groundwater imediately ' underlying the site or otherwise
potentially theatened by the release (e. , dring water resource theatened versus
DO drg water resource theatened);

CUlent and anticipated futue use of the site (e. , residential land use pennittedor
commercialindustralland use only).

In order to include consideration of these site characteristics in the ESLs, four different
tables were prepared (Tables A though D). Each table reflects varing combinations of
site characteritics:

Table A - Shallow soils, potential drg water resource theatened;

Table B .. Shallow soils, potential dring water resource not theatened;

Table C - Deep soils, potential drg water resource theatened;

Table D - Deep soils, potential drg water resource not theatened;

Each of the tables provides separate soil screenig levels for residential (i. , unestcted)
and commerciallindusland-use scenaros.

For each chemical listed in the lookup tables, screenig levels were selected to address
each applicable environmenta concern under the specifed combination of site
characteristcs. The lowest of the individual screenig leveis . for each concern was
selected for inclusion in the sumar Tier ESL tables presented in Volume 1 of 
document. This ensures that the ESLs presented in these tables are protective of all
potential environmenta concerns and provides a tool for rapid screenig of site data.
Where ESLs ' are exceeded, the detaed tables provided in Appendix 1 can be used to
identi the specific environmental concerns that may be present at the site.
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An example of the selection of summar. Tier 1 ESLs for tetrachloroethylene (PCE) is
presented in Figue 2 (surface soils drg water resource theatened. unrestricted land
use desired). A more detailed discussion of this exaple is provided in Appendix 1.

Use of Lookup Tables

The step-by-step use of the lookup tables is sumarized below and discussed in more
detal in the following sections. A summar of the process is also provided in Figue 3,.

An outline and discussion of inomation that should be included in a Tier 
environmental risk assessment is provided in Section 2. 11.

Step 1- ESL Updates and Applicabiltv
Check with the overseeing regulatory agency to determine if the ESLs can be applied 
the subject site. Ensure that the most up-:to-date version of this document is being used
(updated every 1-2 years in general). 

Step 2: Identi Al Chemical of Potential Concern
. An environmental risk assessment must be based on the results of a thorough site
investigation. where all chemicals of potential concern have been identied. sumar
of the site investigation resuts should be included in the risk assessment in order for it to
be reviewed as a "std alone" document." A general outline of site investigatioD
information that should be included in a Tier 1 risk assessment is provided in SectioD

11.

Step 3: Select LookuJl Table(s)
Determine the designated beneficial use of impacted or theatened groundwater beneath
the site. In general. all groundwater must intially be treated as a curent or potential
source of drg water (see Section 2.3). Next determine the depth below ground
surace to the top of impacted soil (see Section 2.4). Ths site informtion is then used to
select the most approprite lookup table (see Figue 3).

Steps 4: Determine Desired Land Use (soil ESLs only)
ESLs for soil are selected based on the present and desir d futue use of the site. Two
options are provided in the lookup tables

, "

Unrestcted Land Use Permitted" 
Commercialldustral Land Use Only . Screenig levels for unestcted land used are

considered to be adequate for residential use of a propert. For evaluation of
commercialindustrl propertes, it is highly recommended that site data 
compared to ESLs for both unrestrcted/residential and commercialindustralland
use. Reference only to ESLs for commercialindustal land use wil in most . cases

requie that a covenant to the deed be prepared that restrcts use of the propert to these
puroses only (see Section 2.9).
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Stens 5 and 6: Select Soil and/or Groundwater\ESLs
Based on the desired land use(s), select appropriate soil ESLs. ESLs for 

groundwater are
provided in the adjacent colum of each table and are not dependent on land use or depth
to nnpacted soil. Correlative screenig levels for surace water are also provided.
Replace ESLs with natualy occUIg, background concentrations of chemicals of
concern (e.g. , arsenic) or laboratory method reportg levels ifhigher (see Section 2.8).

Step 7: Determine Extent of Imnacted Soil and/or Groundwater
Using the selected ESLs, determine the extent of impacted soil or groundwater and areas
of potential environmenta concern at the site and off site, as requied. . Soil data should be
reported on a dr-weight basis (see Appendix 1 , Section 6.2). For sites where sample
data are . limited, it wil be most appropriate to compare the maxum-detected
concentrtions of chemicals of concern to the ESLs. For sites where an adequate number
of data points are avaiable, the use of sttistical methods to estiate more site-specifc
exposure point concentrations and evaluate environmental riks may be appropriate. The
exposure point concentration is generally selected as the lesser of the maxum-detected
concentration and the 95% upper confdence interval of the arithetic mean of sample
data. Guidance for the estiation of exposure point concentrations, use of "non-detect"
data, and other issues is provided in the CalP A documents Prelimi11ary Endangerment
Assessment Guidance Manual (CaIEPA 1994b) and Supplemental Guidance For Human
Health Multimedia RiskAssessments of Hazardous Waste Sites and Permitted Facilities
(CalPA 1996a), among other sources. As discussed in these documents, sample data
collected outside of impacted .areas should genera,y . not be included in estimation of
exposure point concentrations. For residential land use scenarios, sample data should
be averaged over no nlore than a 1,000 ft2 area. 

Stens 8 and 9: Evaluate The Need For Additional Investi!!ation or Correctie
Actions: Submit Appronriate Report
Based on a comparson of avaiable site data to the ESLs, evaluate the need for additional
action at the site (e.g. additional site investigation, remedial action, preparation of a more
site-specifc rik assessment, etc.). This is then -sumared in the Tier 1 Environmental
Risk Assessment report and workplans for additional corrective actions as needed (see
Section 2. 11). Decisions for or agai additional actions should always be made in
conjunction with guidace from the overseeing regulatory agency. 

Note that impacts to soil and water from petroleum mixes are evaluated in terms of
both Tota Petroleum Hydrocarbon (TPH) and taget "indicator cheIIcals" for the given
petroleum miture. Indicator chemicals tyically recommended for petroleum mh..'tes
include (afer CalP A 1996a): .
Monocyclic .Aomatic Compounds (priary gasolines and middle distilates)

. benzene
ethylbenzene
toluene
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xylene

Fuel additives (primarily gasolines)

MTBE
other oxygenates as necessar

Polycyclic Aromatic Compounds (primariy middle distillates and residual fuels)
metbylnaphtbalene (1- and 2-)
acenaphtbene
acenaphtbylene
anthacene
benzo(a)anthacene
benz(b )fluorantbene

. benz(g,h,i)perylene
benzo(a)pyrene
benzo(k)fluoranthene

. . 

chrsene

. .

dibenzo(a,h)antbacene.
fluoranthene
fluorene
indeno( 1 , 3 )pyrene
naphthalene
phenanthene
pyrene

The TPH ESLs should be used in conjunction with ESLs for these chemicals. As
dicussed in Appendix I , the "middle distiates" category of TPH includes diesel fuel
kerosene, stoddad solvent, home heatig fuel, jet fuel and sImlar petroleum mixes.
Residua fuels" includes heavy petroleum products such as No. 6 fuel oil ("Buner C"
lubricatig oil

, "

waste oils" and asphalts. Soil and groundwater impacted by releases of
wase oil may also requie testg for heavy metas and chemicals such as cWorited
solvents and PCBs. Screenig levels for these chemicals are cluded in the lookup

tables.

Groundwater Beneficial Use

As stted in the San Francisco Bay Region Water QualifY Control Plan Basin Plan

RWQCBSF 1995), "Unless otherwise designated by the Regional Board, al
groundwaters are considered suitable, or potentialy suitable, for mUnicipal or domestic
water supply. All groundwater beneat a given site should be initially treated as a
potential source of dring water unless otherwise approved by the RWQCB offce. For
the puroses of this document, it is also assumed that all shallow groundwater wil
ultiately discharge to a body of surace water and potentially impact aquatic organisms
(see Section 2.7). Soil and groundwater ESLs were therefore developed to be protective
of both drlDg water reso ces and aquatic habitats. Ths is discussed in greater detal
:- ("10.._+.:"1" ., r...
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Tbe Basin Plan recognzes that site-specific factors may render groundwater unsuitable
for potential dring water puroses. Tables B and D in this document are intended for
use at such sites. The ESLs presented in these tables consider the potential discharge of
groundwater to surace water but do not consider potential impacts to sources of dring
water. The ESLs also consider "gross containation" issues such as the presence of free
product and aesthetic or odor problems. Use of these tables for screening level
environmental risk assessments must be approved by the RWQCB but may not
necessarily require regulatory "de-designation" of groundwater beneficial use.

Hydrogeologic criteria presented in the Basin Plan for potential exclusion of a given
occunence of groundwater from consideration as a potential source of drnking water
include:

Total dissolved solids in groundwater is greater than or equal to 3 000 mg/; 

Water bearg unt is not suffciently permeable to produce an average, sustaied
yield of2DO gallons of water per day.

Groundwatt:r in coastal areas , geothermal fields, etc. , may contain levels of dissolved
solids tht make the water unsuitable as a potential source of drg water. In addition,
the permeability of soils and sedients that lack a significant amount" of coarse-graied
material (or fractures, in the case of bedrock) may be too low to allow for an adequate
susted yield of groundwater. Unconsolidated geologic urts that are comprised of less
th 20% sand-siz. (or larger) material or more than 30% clay size material are typically
not considered to be viable "aquifers" or potential sources of useable groundwater
(inerred from Fetter 1994). The potential for a given unt of bedrock to serve as a viable
sPuTce of groundwater similarly depends on the priar and seconda porosity in the
rock and . the qualty of the groundwater. Consideration must also be made for the
potential migration of groundwater out of a geologic unt tht in itself is insuffciently
permeable to be considered to be an aquifer and into a more permeable unt that could
serve as a viable source of drinkg water.

In general, soil and groundwater screenig levels are more stgent for sites that theaten
a potential source of drg water (e. , compare Tables A and B). This is paricularly
tre for chemicals that are highy mobile in the subsurace and easily leached from
impacted soil. For chemicals that are especially toxic to aquatic life (e. , several 10ng-

cha hydrocarbons, pesticides and heavy metals), however, screenig levels for sites that
. theaten drg water resources may be drven by surace water/aquatic habitat

protection concerns. . This is discussed. in more detai in Appendix 1.
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Shaliow" Versus "Deep" Soils

For the puroses of ths document, a depth of three meters (approxiately I 0 feet) was
used to delineate between "shallow" soils, where a potential exists for regular direct
exposure of residents and/or offce workers, and IIdeep" soils where only periodic
exposure during constrction and utility maitenance work is considered likely. Ths 
consistent with guidance presented in the CalEP A document Supplemental Guidance For

Human Health Multimedia Risk Assessments of Hazardous Waste Sites and Permitted
Facilties (CalEP A 1996a) and is regarded as the maxum, likely depth that impacted
soil could at some point in the futue be excavated and left exposed at the surace durng
tyical redevelopment activities. The potential for deeper soils to be brought to tbe
surace in the futue should be evaluated on asite-by-site basis based on planed
redevelopment or maitenance activities.

The full suite of environmental concern noted in Figue 1 was considered in
development of ESLs for shallow soils. For deep soils, regular exposure of residents 
commercialindustal workers and . impacts t!J tecrestal flora and fauna was . not
considered. As a result, E Ls for relatively nOD-mobiJe chemicals are generally less
strgent for deep soils than cocrelative ESLs for shalow soils (e. , compare PCB ESLs
in Tables A and C). For chemicals that are easily leached ITom soil or potentially emitted
to the ai as a volatile gas, however, groundwater and indoor-aU protection concerns
usually drve selection of the fial ESL regardless of the depth of the impacted soil. This
is the case for several of the highly volatile, chloriated organc compounds. As a result,
correlative shalow and deep soil ESLs are identical (e , compare trchloroethylene
ESLs in Tables A and C).

If impacted soil extends across the thee-meter divi ing line between shalow soil and
deep soil it may be appropriate to use a separate set of screenig levels for each zone
(e.g., Table A for the shalow soils and Table C for the deep soils). As discussed in
Section 2. , however, the pros and cons of remediatig deep soils to shalow soil criteria
should be evaluated .on a site-by-site basis. Ths may help avoid concerns regarding
futue distbance and reuse of deeper soils.

As another alternative, the less strgent ESLs for deep soils could be applied 
shaower soils under a Tier 2 or Tier 3 risk assessment (refer to Chapter 3), provided that
appropriate actions to prevent futue exposure and unanaged reuse are taken. Such
controls may include (but not necessary be limted to):

placement and maintenance of adequate cap or other risk-management measures 
eliminate potentia1 dieCt.exposure;

modeling and/or direct field measurement to evaluate potential impacts to indoor ai
due to vapor emissions; and
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preparation of a risk management plan and other. appropriate intitutional controls
(e. , deed restctions) in order to prevent unauthorized disturbance of the soil in
the future and allow for appropriate management of the soil if it is exposed.

Capping of shalow, containated soil and other engieered controls used in place of 
cleanup are generally not allowed for properties that are to be used for single-family
homes. The need to consider these actions at sites with impacted soils situated more than
thee meters below the ground surace should be discussed with the overseeing regulatory
agency on a site-by-site basis.

land Use

Land uses are categorized based on the assumed lengt duration and magntude of
. potential human exposure. The category " Residential Land Use" is intended for use at
sites where fue land-use restctions are not desirable or allowed. This includes sites to
be used for residences, hospitals, day-care centers and other sensitive puroses (e. , refer
to DTSC 2002). ESLs listed under ths category incorporate conservative assumptions
regardig long-term, frequent exposure. of chiltlen and adults to impac!ed soils in a

residentlaJ settg (see Appendices 1 , Section " 2 and Appendix 2). In contrast, the land-
use category "Commercialdustral Use Only" assumes that only workig age adults
wil be present at the site on a reguar basis. Direct-exposure assumptions incorporated
into the soil ESLs are somewhat less conservative th assumptions used in the
resideritialland-use scenario. 

Land use should be selected with respect to the curent and foreseeable futue use of the
site in question. Reference to adopted General Plan zoning maps and local
redevelopment plan is an integral par of ths process. Use of the lookup tables for sites
with other land uses (e. , agrcultue, parkland" etc.) should be discussed with and
approved by the overseeing regulatory agency. As the category headig implies, use of
the soil ESLs lied under "Commercialdustral Use Only" places implicit land-use
restrictions on the afected propert. Whe th may be considered acceptable for
propertes c ently zoned for such puroses, the need for such restctions in the future
should be seriously weighed agai the cost-benefit of remediatig the propert to meet
the sometimes more conservative but .less restrctve . ESLs for unestcted land use.
Implications for land-use restction are discussed in more deta in Section 2.

A 2003 amendment to the Porter-Cologne Act (Section 13307.1(c)) requires that
formal land-use restrctions be placed on sites that are not remediated to an extent
that allows unrestrcted future use (e.g., re identiaI, day care, etc.). Ths rule does
not cunently apply to sites regulated under the state underground storage ta program.
It is anticipated that ths rule wil be especialy applied to non petroleum.:impacted sites.
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Threat To Surface Water Habitats

Scre nig levels for freshwater, marine and estuare water bodies are presented in TableF. These screenig levels consider the same set of envITonmenta concerns 
groundwater, with the addition of screenig levels for the potential bioaccumulation of
chemicals in. aquatic organsms and subsequent human consumption of these organisms.
Locally, the areas nort of the Dumbaron Bridge and west of the Richmond-San Raael
Bridge are considered to be mare. The areas south oftbe Dumbaron Bridge and east 
the llchmond-San Raael Bridge to the upstream extent of tidal inuences are considered
to be estuare. Tidally inuenced portons of creeks, rivers and streams flowing into the
Bay between these areas should also be considered to be estuarine in screenig level
assessments.

For the puroses of the Tier 1 lookup tables, it is assumed that impacted or potentially
impacted groundwater at al sites could at some time migrate offsite and discharge into a
body of surace water. This could occur due to the natul, downgradent migration of
groundwater or to hUman activities such as dewaterig of constrction sites. For .several
pesticides and heavy metals, includig dieldr, endr and endosulfan, aquatic habitat
goals are more stgent than . drg water toxicity goals for humans. Ths is reflected
in the fial groundwater screening levels (refer also to Appendi 1).

The groundwater screening levels for potential impacts to aquatic habitats do not consider
dilution of groundwater upon discharge to a body of surace water. Benthic flora and

, fauna communities situted below or at the groundwater/swface water interface are
assumed to be exposed to the full concentration of chemicals in impacted groundwater.
Use of a generic "dilution factor" to adjust the surace water protection screening levels
with respect to diJution of groundwater upon discharge to surace water was therefore not
considered. Consideration of diution/attenuation factor and alternative groundwater
screenig levels for the protection of sura e water quaity may, however, be approprate
on a site-specific basis. 

Consideraton of surace water stdards for bioaccumulation concern in groundwater
investigations and cleanup actions may be waranted at sites where large plumes of
impacted groundwater theaten to cause long-term impactS to important aquatic habitats.
The bioaccumulation stdards wil generally not need to be considered at sites with
smal, isolated plumes of impacted groundwater located some distace ftom a body of
surace water. Although these plumes could conceivably rmgrate offsite and discharge
into a body of surace water in the distant futue, impacts are likely to be short-lived and
the plumes are likely to become significantly diluted as they mix with surface water. The
need for a more detailed stdy of potential groundwater impacts on surface water with
respect to bioaccumultioD of chemicals in aquatic organsms should be evaluated on a
site-by-site basis. This may include the Deed for more stingent soil cleanup levels (to
prevent additional leachig) and development of a more comprehensive, ecological rik
assessment.
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The soil and groundwater screenig levels presented in the lookup tables do not directly
address the protection of sediment quality. Site-specific concerns could include the
accumulation and magnfication of concentrations of highly sorptive chemicals in
sediment over tie due .to long-term dicharges of impacted groundwater. Ths may be
especialy tre for groundwater impacted with highly sorptive (lipophyllc) chemicals
including heavy petroleum products.

Potential erosion and ruoff of surace soils from impacted sites may also need to be
considered, parcularly at sites impacted with metals and pestcides that are situted near

sensitive body of surace water. The need for a more detaed. ecological risk
assessment of impacts to sedient should be evaluated on . a site-by-site basis and
discussed with the overseeing regulatory agency.

. ,

Screening For IndQor-Air Impact Concerns

Volatie chemicals can be emitted from contaated soil or .groundwater and intrde
overlying buidigs, impactig the quality of indoor ai. Heatig systems, basements, and
strong winds can exacerbate ths problem by reducing the internal ai pressure. and
creatig a "vacuum effect" that enhances . the advective flow of vapors out of the
underlying soil and into the buildig. Additional inormation on subsurace vapor
intrion into buildings is provided in the USEP document User s Guide For The
Johnson and Ettger (1991) Model For Subsurface Vapor Intrusion Into Buildings
(USEPA 2000; refer also to Appendi 1). 
The diect collection and analysis of indoor ai samples would seem to be an easy way to
evaluate ths concern. Identication of the source of imacts is complicated, however. by
the presence of the same chemicals in many household goods (aerosol sprays, dr-
cleaned clothg, cleaners. etc.). In addition, plumes of groundwater impacted with

, volatie chemicals are known- to extend over signcant areas and comprehensive testing
of every strctUe over the plume is not practical.

As an alterative, the comparson of site groundwater. soil gas and soil data to
conservative screenig levels for indoor aiconcems is recommended. Screenig levels
incorporated into ths document are based on scientic mQdels for vapor intrsion into
buildigs as well as a growing body of data from actual field investigations. A detaed
discussion of the screenig levels is presented in Appendi 1 The follow g thee-phase
sequential approach is recommended for intial evaluation of potenti indoor-ai impact
concern at sites where shallow groundwater has been impacted by volatile chemicals:

Compare groundwater data to appropriate screenig levels for indoor 
concerns (see Table E-1a of Appendix 1).
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For areas over the plume where groundwater screening levels for indo-or-air
concerns are approached or exceeded, collect shalow soil gas samples
under (preferred) or adjacent to buildigs and compare results to soil-gas
screening levels for ths concern (refer to Table E in this volume or Table E-
2 in Appendix 1).

At buildings soil-gas screening levels for indoor-air concerns are
. approached or exceeded, collect indoDr-air samples and compare results to

indom-ai screening levels (refer to Table E in ths .volume or Table E-3 inAppendix 1). 
For sites where the vapor permeabilty of shallow soils has not been evaJuated screenig
levels for groundwater overlai by highly permeable, vadose-zone soils should be used,
Imported fill material or distubed native soils should be considered to be high)'
permeable uness site-specifc data indicates otherwise.

Unless inibited by very high water tables or other obstacles, soil gas samples should be
collected imediately beneath the foW?dations of existig buildings (e.

, "

subslab" or in
crawl spaces) or thee to five feet below ground surace in open areas where buildigs
may be constcted in the futue. Soil gas samples collected from depth less than three
feet are curently considered uneliable due to the increased potential to draw in ambient;
surce air. If site-specifc modeling of vapor flow rates or indoDI-ai impacts is to ' be
eared out, the collection of additional geotechncal data at the tie soil gas samples are
collected should be considered (soil grai-size analysis, moiste content, vapor
permeabilty, etc.

Soil screenig levels for potential indoor-ai concerns are incorporated into the sumar
tables of ths volume and presented separately in Table E- l b of Appendix 1. At sites
where mior releases of volatie chemicals have occured (e. , restrcted spils around
underground ta fill port), direct comparson of soil screenig levels to site data is
generaly acceptable. If screening levels are exceeded, a simlar approach to that outlined
above for impacted groundwater is recommended. The restcted siz of soil samples and
the diculty in predictig vapor-phase concentrations of chemicals from soil data lits
the use of ths data as a std-alone tool for evaluatig mdoor-au concerns. At sites
where signcant releases o volatie chemicals have occurred, the direct use of soil
gas data in conjunction with soil data is strongly recommended.

Guidace on the collection of indoor air and soil gas samples is provided in the following
documents, among other sources:

. .

Indoor Air Sampling And Evaluation Guide (2002): Massachusetts Deparent
of Envionmenta Protection, Offce of Research and Stadads, WSC Policy
#02-430; htt://ww.state.ma.usidepibwscifmalpoLhtm;

INTRIM FINAL - JULY 2003
SF SAY RWQCB

2.,11 Volume 1 Tex (July 2003).doc



.. . - -: ---"

, _,;;.oi!:"'-=' ''''::' - 0_. ----

Soil Gas Advisory (Janua 2 03): Deparent of Toxic Subs nces Conuol and
Los Angeles Regional Water Qualty Conuol Board; htt://ww.dtsc.ca.gov/
Policy AndProcedures/SiteCleanup/SM:R- ADV - activesoilgasinvst. pdf.

Additional inormation on the intrsion of subsurace vapors into buildings wil 
incorporated into this document as available. Individuals are encouraged to provide
comments and suggestions to the contacts listed in the front of this document at anyte.

Substitution of Laboratory Reporting Limits and
Ambient Background Concentrations for ESLs

In cases where. an ESL for a specifc chemical is less than the laboratory method
reportg limit for that chemical (as agreed upon by the overseeing regulatory agency), it
is generally acceptable to consider the method reportg limit in place of the screening
level. Potential. exmnples include tbesoil health-based ESLs for dioxi (e. , 0.0000045
mglg for residential exposure).

Background concentrations of metals in soils are presented in the sumar lookup tables.
in cases where they exceed screenig levels for human health and environmental
concerns. Ths is parcularly an issue for arsenic and thllum in Bay area soils. For
exaple, tyical mean background concentrations of arsenic in Bay area soils ranges
from approximately 5 mglg to 20 mglg, with some soils contag up to 40+ mglg
arsenic (LBNL 2002). These concentrtions are well above the health-based, direct-
exposure goals for arsenic in soil of 0.39 mglg (residential exposure) and 1.6 mglg
(commercialindustral exposure) presented in the appendices. 

For use in ths document, an assumed background level of 5.5 mglg arsenic was
substtuted for toxicity-based goals in the lookup table if higher than the later. 
background concentration of 58 mglg tota chromium in soil is alo assumed in the
lookup tables. Note that background levels oftota chromium can be signficantly higher
(;:1 000 mg/g) in soils developed over mafc and ultramafc rocks in the Bay area.
Refer also to Appendi I Section 3.2.4 for additional discussion of ths issue.

Figue 4 suggests steps that could be taken when evaluatiD a site . for potential arsenic
impacts. Tbe natual background concentration of a chemical in soil or groundwater can
var signficantly between and even with sites and is most appropriately evaluated by
the collection of on-site samples or by reference to local data collected from past stcles.
Guidance for estimating background concentrations of chemicals in soil and groundwater
is. provided in the CalEP A document Supplemental Guidance Far Human Health
Multimedia Risk Assessments of Hazardous Waste Sites and Permitted Facilities
(CalPA 1996a). Sources of background meta concentration in soils in Californa
include the University . of Calorna-Riverside report BackgrOW'd Concentrations 
Trace and Major Elements in California Soils 

(VCR 1996) and the Lawrence Berkeley
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Laboratory document Protocol fo7' Determining Background Concentrations if Metals in
Soil at Lawrence Berkeley National Labo7'ato1' (LBNL 2002). 

simlar approach should be taen for tota ch1omium. Additional review of
background tota chromium concentrations in soil should be cared out at sites where the
screening level of 58 mglg is exceeded. If reported levels of tota chromium stil appear
to exceed anticipated site-specific background levels, then, soil samples should be tested
for Cr VI and Cr m. Data 'should be compared to screening levels for these specifc
species of chromium and action taken as needed. 

Implied Land-Use Restrictions Under Tier 1

Allowing the option to tie screening levels or cleanup levels to site-specific land use and
exposure conditions can save considerably in investigation and remediation costs. For
exaple, the screening level for polychlorinated .biphenyls (PCBs) in surace soils is 0.
mglg in residential areas but up to 7.0 mg/g (at taget risk of 10- ) for
commerciaVindustal areas. Even higher levels of PCBs could potentially be allowed to
remai in place onsite provided that adequate controls to mitigate potential exposure are
put into effect (e. , permanent cap, protection of groundwater, etc.

The use of fial cleanup levels less stringent than those appropriate for unesticted land
use wil, however, place restctions on futUe use of the propert. For exaple, if a site

is remediated using ESLs (or alternative criteria) intended for commercjalindustrallad
use then the site canot be used for residential puroses in the futue without additiona

uation. In most cases, ths wil require that a formal covenant to the deed be recorded
to restct futue use of the propert. As stated in recent provisions in the Porter-Cologne
Act (Section 13307. 1(c)):

...

if the state board or the regional board fids that the propert is not suitable
for unestcted use..then the state board and regional boards may not issue a
closure letter, or make a determation that no fuer action is required...uness a
land restction is recorded..

The use of ESLs for deep soils at a site similarly assumes that the .impacted soil will
remain isolated below the ground surace "for eternity" . For single-family, residential
areas, futue distubance of soil sitted greater than thee meters is generally considered
to be unliely (CalPA 1996a) and use of the ESLs for deep soil below ths depth
without restctions may be reasonable (see Section 2.4). Durg the redevelopment of
propertes for commercialindustrial or high-density residential use, however, excavation
and removal of soils from depth in excess of five or even ten meters could take place
(e. , for underground parkig garages, elevator shafs, utilities, etc.). The need 
impose enforceable, institutional controls for proper management of deep, impacted soils
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at properties wherethe subsurace ESLs (or alternative cleanup levels) are applied should
be discussed with the overseeing regulatory agency on a site-by-site basis.

Land-use restrctions inerent in the selection of ESLs from the Tier 1 lookup tables (or
assumptions used in site-specifc risk assessments) should be kept as minimal as possible.
Concentrations of chemicals .in impacted soils left in place at a
commercialindustrial site should alwa'ys be compared to both
commercialindustral AN residential ESLs (or alternative criteria for unrestrcted
land use). If the soils in fact meet ESLs for unestrcted land use afer cleanup then ths
should be clearly stated in the site closure report. Recognizing this point may prove
importt should the site unexpectedly become desirable for other use in the futue (e.
residenti school day care heaJth care etc.). Assumptions that impacted soil at a
propert wil remain isolated at shallow depths under pavement, buidings or some
other type of "cap" should liewie be avoided if at all possible. Such assumptions
place significant and oftenties unecessar restrctions on the futue use and
redevelopment of a site. If done, appropriate covenants to the propert deed should be
prepared and methods to prevent or manage futue distbance of the soil should be
clearly described and ensured. A foresighted approach in the use of Tier 1 ESLs or
alternative, site-specific cleanup levels wil allow p:ore flexibility in futue use of a site
help avoid unexpected. complications durg site redevelopment and mie the
liabilty of futue land owners.

10 Cumulative Risks at Sites With Multiple Chemicals of
Concern

Risks posed by direct exposure to multiple chemicals with simiiar health afects are
considered to be additive or "cumulative." For example, the tota risk of cancer posed by
the presence of two carcinogenic chemicals in soil is the sum of the risk posed by each
individua chemical. The same is 1re for chemicals that cause noncarcingenic health
effects. A summar of exaple taget health effects for the chemicals listed in the
lookup tables is provided in Appendi 1 (Table L).

Use ofESLs for single chemicals is limted to the extnt that the screenmg levels remai
protective of human health should other chemicals with ,$imilar health effects al . be
present. Soil ESLs are considered to be adequate for use at sites where nE! more thee
carcinogenic chen:cals or five chemicals with similar noncarcinogenic ("systemic
heaith effects are present. Ths is based on a combintion of conservative exposure
assumptions and target risk . factors in direct-exposUre models. Refer to Appendil
Sectitm 1.3 , for additional discussion of ths subject. 
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11 Framework For a Tier 1 Environmental Risk Assessment

Tier 1 environmental risk assessments . should serve as "stand alone" documents tht
provide a good sumar of envionment impacts at a site and assess the theats posed to
human health and the environment by these impacts. The risk assessment can be
prepared as a component of a site investigation or remedial action report or as a separate
document. Inormation on each of the topics listed below should be addressed in report
that presents the risk assessment, however (afer MAEP 1995). Together, th
infonnation is intended to provide a basic "conceptual model" of site conditions. The
level of detaled required for each topic wil var depending on site-specific
considerations.

1. SumarZe Past, Curent and Anticipated Futue Site Activities and Uses:

Describe pas and curent site uses and activities;

Describe foreseeable futue site uses and activities. (Alwa)'s include a
comparison of site data to ESLs for unrestrcted land use to evaluate need
for formal covenants to the deed; see Section 2.9).

2. Sumar of Site Investigation:

. Identify al tyes of impacted media;

Identify all sources of chemical releases;

Identify all chemicals of concern;

Identify magntude and extnt of impacts that exceed ESLs to extent feasible and
applicable (include maps of site with. isoconcentraton contours for soil and
groundwater);

Identi nearby groundwater extction wells, bodies of surace water and other
potentially sensitive ecological habitats;

Ensure data are representative of site conditions.

3. Sumarze Appropriteness of Use of Tier 1 Lookup Tables and ESLs (seeSection 1.5): 
. Do Tier 1 ESLs exist for al chemicals of concern?

Does the site have a high. public profile and warant a fuly documented, detaedenvironmental risk assessment? 
Do soil and groundwater conditions at the site dier signcantly from those
assumed in development of the lookup tales (e. , low pH at mine sites)?

Do impacts pose a heightened theat to sensitive ecological habitats (e.
presence of endagered or protected species)?

Is the thickness of vadose-zone soils impacted by volatiJe organic compounds
greater than thee meters (10 feet, see Section 1.5 and Appendix 1);

Have more than thee carcinogens or five chemicals with simlar noncarcinogenic
health effect been identified (see Section 2. 1 O)?
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Other issues as applicable to the site.

4. Soil and Groundwater Categorization (see Sections 2.3 and 2.4):

State the regulatory beneficial use of impacted or potentially impacted
groundwater beneath the site; discuss the actual, likely beneficial use 
groundwater based on measUred or assumed quality of the groundwater and thehydrogeologic natue of the soil or bedrock contanig the groundwater.

Characterie the soil tye(s) and location of impacted soil as applicable to the
lookup tables (e. , soil statigraphy, soil texte and permeabilty, depth to and
thickness of impacted soil, etc.

5. Exposure Point Concentrations (see Section 2. , Step 7):

Identify maxum concentrations of chemicals present in impacted media.

Describe how alternative exposure point concentrations were determined (e.

g.,

95% UCLs), if proposed, and provide supportng data. For residential land use
, scenarios, sample data should be averaged over no more than a 1,

000 area.

Discuss the need to evaluate groundwater data with respect to surace Water
standards for potential bioaccumulation of chemicals in aquatic organisms
Elevated theat to surce water body ), due to the siz of the plume, theproxiity of the plume to a body of surace water and the potential for minim

dilution of groundwater upon discharge to surace water (see Section 2.7).
Discuss how background concentrations of chemicals were determed, if
considered for .use in the risk assessment (see Section 2.8).

6. Selection of Tier 1 ESLs and Comparison to Site Data (see Section 2.2)

Sumarize how Tier. 1 ESLs were selected with respect to the inormation
provided above and additional assumptions as applicable.

Compare site data to the selected sumar Tier 1 ESLs (presented in Volume 1)
and discuss general results.

If desired or recommended, compare site data to detaed ESLs for individual
envionmental concerns (presented in Volume 4, Appendix 1) and discuss
specific, potential environmental concerns present at site.

7. Conclusions (see Section 2.9):

Describe the extent of soil and groundwater imp pts above Tier I ESLs, using
maps and cross sections as necessar.
Discuss if a condition of potential risk to hum health and the environmentexists at the site. 
Discuss if a more site-specifc rik assessment is waranted at the site.
Present a sumar of recommended futue actions proposed to address
environmental concern ay the site. 

Discuss the need to impose land-use restrctions and institutiona controls at the
site based on the results of the Tier 1 assessment (e. , requirements for caps,
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etc.; need for covenant to deed to restct land use to commercialindustral
puroses only, etc).

The above list is not intended to be exhaustive or representative of an exact outline required for
al Tier 1 risk assessments. Requirements for completion of an adequate site investigation and
Tier 1 environmental risk assessment should be discussed with the overseeing regulatory agency.
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SHALLOW SOIL BGS) - WATER IS NOT
A CURRENT OR POTENTIAL SOURCE OF
DRINKING WATE.

Notes:
- Always compare fial soil data for commercialindusal sites to residential

ESLs and evaluate need for formal 18.d-use restctions (see Section 2.9).
- Assumption that groundwater is Dot a curent or potential source of clg

water should be approved by overseeing regulatory agency prior to use of
this table (see Section 2.3).
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TABLE A. ENVIRONMENTAL SCREENING LEVELS (ESLs)
Shallow Soils , 3m bgs)

Groundwater rs Current or Potential Source of Drinking Water

Shallow SoIl

Commercial!
Residential Industrial
Land Use Land Use Only GroundwaterCHEMICAL PARETeR (mg/kg) (mg/kg) (ug/L.)

ACENAPHTHENE 6E+01 1.. 6E+01 DE+01
ACENAPHTHYLENE 3E+01 3E+01 DE+01
ACETONE 4E- 2.4E- 0E+02
ALDRIN 9E- 0E- 0E-
ANTHRACENE BE+00 BE+DD
ANTIMONY 3E+DO 0E+01 0E+OD

6E+01
ARSENIC 5E+00 5E+00
BARIUM 5E+02 5E+03 1.E+03
BENZENE 4.4E- 4E- 0E+00
BENZD(a)ANTHRACENE BE- 3E+00
BENZD(b)FLUORANTHENE BE- 3E+00 8E-02 .
BENZD(k)FLUORATHENE BE- 3E+00 2. 8E-
BENZD(Q, I)PERYLENE 7E+01 7E+01 1. OE.01
jENZD(a)PYRENE BE- 3E- 1 .4E-
3ERYLLIUM 0E+00 8..0E+OD 2. 7E+00

IPHENYL 1. ' 5E- 5E- 0E-
BIS(.:-CHLDROETHYL)ETHER

1 .8E- 8E- 1 .4E-
BIS(2-CHLDROISDPRDPYL)ErHER 5.4E- 5.4E- ' 5. 0E-
BIS(.:.ETHY'LHEXYL)PHTHALA TE 6E+01 6E+01 . DE+OQ
BORON . 1.6E+00 0E+OD 6E+00
BRDMODICHLOROMETHANE 2E- 9E- 0E+02
BRDMOFORM 2E+00 2E+00 . 1.0E+02
BROMOIvETHANE . 2.2E- 9E- BE+OO
CADMIUM 7E+00 4E+OD 2E+00
CARBON TETRACHLO 2E-02 5E- 0E-
CHLORDANE 4E-D1 

' .

7E+00 0E-
CHLORDANILlNE

, .

15- 3E-02 3E- 0E+00
CHLOROBENZENE 5E+00 5E+OD 5E+01
CHLORDETHANE 3E- 8:5E- 1 .2E+Q1

. CHLOROFORM. BE- 7E-01. . 1 .OE+02
CHLOROMETHANE 9E- 2E- 2. 7E+OD
CHLOROPHENOL, 2- 2E- 1.2E- 1 . 8E-
CHROMIUM (Total) 8E+01 8E+01 0E+01

. CHROMIUM II 5E+02 5E+D2 8E+02
CHROMIUM VI

1:8E+00 

, .

BE+OO 1E+01
CHRYSENE 8E+00 3E+01 .2.8E-D1
COBALT 0E+01 OE+01 0E+00

OPPER 2..3E+02 3E+02 3. 1E+00
;Y ANIDE (Free)" 0:+02 0E+02 DE+DO

'DI8ENZD(a, h)ANTHTRACENE 1E- 8E- 5E-
DIBROMDcHLOROMETHANE 9E- 6E- DE+02

DIBROMO. CHLORDPROPANE 1E-D3. ", E- 0E-
DI8ROMDETHANE , 1, 3E- 3E- 0E-
DICHLOR08ENZENE, 1 1=+00 1E+DO 0E+D1
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TABLE A. ENVIRONMENTAL SC EENING LEVELS (ESLs)
Shallow Soifs 3m bgs)

Groundwater rs Current or Potential Sourc:e of Drinking Water

Shiallow .Soll

Commerciall
Resldential industrial
Land Use Land Use Only Groundwater.CHEMICAL PARAMETER (mg/kg) (mg/kg)

(ug/L)DlCHLOR08ENZENE, 1,
2E-01 2E- 3E+ODDICHLOR08ENZENE, 1.4-
7E-D2 1.3E- 0E+ODDICHLDR08ENZIDINE , 3, 7E- 7E- 9E-DICHLDRODIPHENYLDICHLDROETHANE (DDD)
4E+OO 1.0E+01 DE-DJ CHLDRODI PHENYLDICHLOROETHYLENE (DOE)
7E+OD DE+OD l.DE-DICHLDRDDIPHENYLTRICHLDROETHANE (DDT)

1. 7E+OD 0E+OD DE-DICHLDRDETHANE, 1,
0E- 0E-01 0E+DDDICHLDROETHANE, 1,
5E-03 5E- DE-DICHLDROETHYLENE, 1,

, .

OE+DD 0E+OO DE+OODICHLOROETHYLENE,- Cis' ,

, .

9E- 9E- OE+ODDICHLORDETHYLENE, Trans 1,
7E- 7E-

1 . DE+O'DICHLOROPHENOL, 2
. 3.0E- 3,OE- 0E-DICHLDROPROPANE, , ,

2E- 2E- 5:0E+OD .DICHLOROPROJ?ENE, 1,
3E- BE-02 DE-DIELDRIN
3E-03 3E-

1 .BE-DIETHYLPHTHALA. TE
5E-D2 . 5E- 5E+DDDIMETHYLPHTHATE

' 3.5E- SE- 5E+DDDIMETHYLPHENDL, 2
7E- 7E-01 . DE+02DINITROPHENOL, 2,
DE-D2 tiE- 1 .4E+01DINITROTOLUENE, 2., 5E- 5E- 1E-01. 1,4 DIOXANE
8E- BE- 0E+ODDIOXIN (2 3..7,B-TCDD) 5E-06 

, .

BE-OS 0E-06ENDOSULFAN 4:6E- 6E- 7E-03ENDRIN
5E- 5E- 2..3E-03ETHYLBENZENE
3E+OO 3E+OO 0E+01FLUORANTHENE
0E+01 0E+01 0E+OOFLUORENE.
9E+DO 9E+DO BE+DDHEPTACHLQR
4E-02 

, .

4E- BE-HEPTACHLOR EPOXIDE
5E- 5E- BE-HEXACHLOROBENZENE
7E- SE-

1 . DE+ODHEXCHLOROBUTADIENE
0E+OO 1.0E+OO

1 E-HEXCHLOROCYCLDHEXANE (gamma) LINDANE eE- 9E- DE-D2 .. HEXCHLOROETHANE
4E+QO 2..4E+OO

, 7.DE-INDENO(1,2.,3-cd)P'YRENE
BE- 3E+DO 2..9E-LEAD
DE+02 5E+02 5E+ODMERCURY

.25E+DO 0E+01 . 1 .2E-METHOXYCHLOR
9E+01 9E+01 SE-02METHYLENE CHLORIDE

7. 7E-D2 7E-02 0E+ODMETHYL ETHYL KETONE . 3.SE+OO 9E+OD 2E+D3METHYL IS08UTYL KETONE
8E+OD 8E+OD 2E+02METHYL MERCURY

'1. 2E+DD 0E+01 0E-METHYLNAPHTHALENE (total 1- &, 2-) SE- 5E-01 1 E+DOMETHYL TERT BUTL ETHER :3E-02 3E-D2 0E+ODMDL YBDENUM
DE+D1 0E+D1 5E+D1
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TABLE A. ENVIRONMENTAL SCREENING LEVELS (ESLs)
Shallow Soils (53h1 bgs)

Groundwater IS Current or Potential Source of Drinking Water

Shallow Soli

Commercia"!1
Residentlal Industrial
Land Use Land Use Only Groundwater

CHEMICAL PARETER (mglkg) (mgf (ug/L)
NAPHTHALENE 2E+00 2E+OO 1 E+01
NICKEL 5E+D2 5E+02 2E;'00
PENTACHLOROPHENOL 4E+00 0E+OO OE+OO
PERCHLORATE 0E- 0E- 0E.
PHENANTHRENE 1E+0 1E+D1 6E+00
PHENDL 5E- 5E- 0E+00
POLYCHLORINATED BIPHENYLS (PCBs) 2E- 4E';01 1.4E-
PYRENE 5E+01. 5E+D1 0E+00
SELENIUM 0E+01 0E+01 0E+00
SILVER 0E+01 0E+01 9E-
STYRENE 1.5E+OO 5E+OO OE+01
tart-BUTL ALCDHOL 3E-02 . 3E.;D2 2E+01
TETRACHLOROETHANE, 1, 2.4E- 2.4E- 3E+.00

ETRACHLOROETHANE, 1, 0E- BE- 0E+00
ETRACHLOROETHYLENE BE- 2.. 5E-O 1 01:+00
HALLIUM DE+OO 3E+01 0E+00

. '

OLUENE 2.8E+OD 2..8E+OO 0E+01
TOXA!=HENE 2E- 2E- 0E-
TPH (gasolines) 0E+02 0E+D2 0E+02
TPH (middle ;distillates) 0E+02 0E+02 0E+02
TPH (residual fuels) 0E+02 0E+03 0E+02
TRICHLOROBENZENE. 1, 6E+00 6E+00 5E+01
TRICHLOROETHANE BE+DO BE+00 21:+01

. !TRICHLOROETHANE, 1, 3E- 0E- 0E+00
TRICHLOROETHYLENE 6E- 6E- 0E+00
TRICHLOROPHENOL, 2.,4, BE- BE- ' E+01
TRICHLOROPHENOL, 2.,4, 7E- 7E. 0E-
VANADIUM . 1E+D2 2.. 0E+D2 5E+01
VINYL' CHLORIDE 7E-03 

, .

8E- 0E-
XYLENES 5E+00 5E+OD 3E+01
ZINC 0E+02 0E+02" 1 E+01
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TABLE A. ENVIRONMENTAL SCREENING LEVELS (ESLs)
Shallow Soils 3m bgs)

Groundwater IS Current or Potential Source of Drinking Water

CHEMICAL PARMETER

Electrical ConductivIty
(mS/em , USEPAMethod '2D. 1 MOD)
Sodium Adsorption Ratio

ResicientiaJ
Land Use

(mg/kg)

Shallow Soli

CommerciaU
Industrial

Land Use Only

(mg/kg)
Groundwater

(ugIL)

.2.
not applicable.

not applicable

Notes:
,. Shallow soils defined as soils less than Dr equal to 3 meters (approximately 10 feet) below ground surface:
2, Category "Residential Land ' Use" generally considered adequate for other' sensltive uses (e.g., day-care centers, hospItals, etc.3. Assumes potential discharge of groundwater into, a freshwater, marine or estuary surface water system.
Source of son ESLs: Refer to Appendix " TabJes A-

' raSource of groundwatar ESLs: 'Refer to Appendix " Table F- ; a.
Soli data should be reported on dry-weight basis (see Appendix', Secton 6. 2).Soil ESLs intended to address direct-exposure , groundwater protection, ecologic (urban areas) and nuisance concerns under
noted land-use scanarios. Soll gas .data should be collected for additional evaluation of potential IndDor-air impact at
sites with significant areas ofVOC.impacted soil. See Section 2. and Table E. Groundwater ESLs Intended to be address drinking water, surface water, indoor-air and 

nuisance concerns. .use In conjunctionwith soil.gas ' screeriing levels to more closely evaluate potential impacts to Indoor-air if groundwater screening, levels for this concern 2IRproached.or exceeded (refer to Section 2..6 and Appendix 1, Table F.1a).. Aquatic habitat goals for bioaccumulation. concerns not considered in selecton of groundwat
r goals (refer to Section 2.7).Refer to appendices for summary of ESL components. . 

. "'

PH -Tota Petroleum Hydrocaons. TP.H ESLs must be used in conjunction with ESLs for related' chemicals (e.
g., BTEX PAHs,oxidizers, etc. ). See Volume 1 , Section 2.2 andAppendb:, ', Chapter 5.

. .
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TABLE B. ENVIRONMENTAL SCREENING LEVELS (ESLs)
Shallow Soils 3m bgs)

Groundwater IS NOT a Current or Potential Source of Drinking Water

Shallow Soil

Commerciall
Residential Industrial
Land Use Land Use Only Groundwater

CHEMICAL PARAMETER (mg/kg) (mg/kg) (ug/L)
ACENAPHTHENE 9E+01 1 . 9E+01 3E+01
ACENAPHTHYLENE 3E+01 3E+01 0E+01
ACETONE 0E- 0E- 5E+03

. ALDRIN 9E- 0E- 1 .3E.
lANTHRACENE BE+00 8E+OO 3E-
!ANTIMONY 31:+00 0E+O' DE+01
lARSENIC 5E+ob 5E+OO 6E+01
BARIUM. 5E+02 5E+03 0E+03
BENZENE BE- BE-01 6E+01
BENZO(a)ANTHRACENE BE- 3E+00 2. 7E-
BENZO(b)FLUORANTHENE BE- 3E+OO 9E-
BENZO(k)FLUORANTHENE BE. 1.3E+OO DE-
BENZO(Q, i)PERYLENE 7E+01 7E+01 0E-

\ BENZO(a)PYRENE BE- 3E- 1 .4E.
BERYLLIUM 0E+00 OE+OO 7E+OO
BIPHENYL, 1, 5E+OO 5E+OO DE+OO
BIS(2-CHLOROETHYL)ETHER 0E- 1 . 3E- 1E+Q1
BIS(2-CHLOROISOPROPYL)ETHER 01 6E- 1E+01
BIS(2-ETHYLHEXYL)PHTHALA TE 6E+02 3E+02 2E+01
BORON 6E+DO 0E+00 6E+OO
BROMODICHLOROMETHANE 2E- 9E- 1 .6E+02
BROMOFORM 1 E+01 9E+01 2E+03
BROMOMETHNE 2E- 1E- 6E+02 .
CADMIUM 7E+DO 7.4E+OO 2E+OO
CARBON TETRACHLORIDE 2E- 5E- 5E+OD
CHLORDANE 4.4E- 7E+OO DE-
CHLOROANILlNE, p- 3E- 3E- 0E+00
CHLOROBENZENE

, .

5E+00 5E+OD 5E+01
CHLOROETHANE 3E- 5E- 2E+01
CHLOROFORM 8E- 7E-01 4E+02
CHLOROMETHANE 9E- 1E- .1E+02 .
CHLOROPHENOL, 2- 2E- 2E- 8E+OD
CHROMIUM (Total) BE+01 8E+01 1 .BE+02
CHROMIUM II 5E+02 5E+02 8E+02
CHROMIUM VI BE+OD BE+OD 1. E+01
CHRYSENE BE+00 3E+01 5E-01
COBALT 0E+01 0E+01 0E+OO

: C:OPPER 3E+02 3E+02 1 E+OD

I CYANIDE (Free) 

0E+02 0E+02 1 .OE+OD
DIBENZQ(a,h)ANTHTRACENE 1. E- BE- 5E.

IIDIBROMOCHLOROMETHANE 9E- BE- BE+02

INTERIM FINAL - JULY 2003
SF Bay RWQCB (updated 9/4/03) Page 1 of4 Summary Table B



.. .--. ----.. == . - - ""_ ::.

TABLE B. ENVIRONMENTAL SCREENING LEVELS (ESLs)
Shallow Soils ( 3m bgs)

Groundwater IS NOT a Current or Potential Source of Drinking Water

Shallow Soil

Commercial!
Residentlal Industrial
Land Use Land Use Only Groundwater

CHEMICAL PARAMETER (mg/kg) (mg/kg) (ug/L)
DIBROMO-

:)-

CHLOROPROPANE 1. E- 1. E- DE.
DIBROMOETHANE , 1, 3E- 1E- 6E+02
DICHLOROBENZENE, 1 1 . 6E+OO 6E+OO 1.4E+01
DICHLOROBENZENE, 1 2E+00 7 AE+OD 5E+01
DICHLOROBENZENE, 1 , 7E- 3E- 5E+01
DICHLOROBENZIDINE, 3, 0E- 4E+OO 5E+02
DICHLORODIPHENYLDICHLOROETHANE (DDD) 4E+DO 0E+01 DE-
DICHLORODIPHENYLDICHLOROETHYLENE (DDE) 7E+DO DE+OO 0E-
DICHLORODIPHENYL TRICHLOROETHANE (DDT) 1. 7E+DO 0E+OO 1 . DE.
DICHLOROETHANE, 1 3E- 1 E- 7E+01
DICHLOROETHANE , 1, 5E- 9E- 0E+02
DICHLOROETHYLENE , 1, 3E+OO 3E+OO 5E+01
DICHLOROETHYLENE, Cis 1 6E+OO 6E+OD 9E+02
DICHLOROETHYLENE, Trans 1 1 E+DD 3E+OO 9E+02
DICHLOROPHENOL, 2,4- 0E+OO 0E+OD 0E+OO
DICHLOROPROPANE, 1 2E- 5E- 0E+02
DICHLOROPROPENE , 1 3E- 1 E- 9E+D1
DIELDRIN 3E- 3E- BE-
DIETYLPHTHALATE . 5E- 5E- 5E+DO
DIMETHYLPHTHALA TE 5E- 5E- 5E+OO
DIMETHYLPHENOL, 2, 7 AE- 7AE- ", E+02
DINITROPHENOL, 2 1 E- 1 E- 5E+01
DINITROTOLUENE, 2 6E- 6E- 2E+02
1 ,4 DIOXANE 8E+D1 0E+01 0E+D4
DIOXIN (2 TCDD) 5E- SE- DE-
ENDOSULFAN 6E- 6E- 7E-
ENDRIN 5E- 5E- 3E-
ETHYLBENZENE 7E+OO 3E+01 9E+02
FLUORANTHENE 0E+01 . 4. 0E+01 OE+OD
FLUORENE 9E+OD 9E+OD 9E+OO
HEPTACHLOR 1 AE- 4E-02 SE-
HEPTACHLOR EPOXIDE

, .

5E- 5E- SE-
HEXCHLOROBENZENE 7E- 6E- 7E+OO
HEXCHLO OBUTADIENE 7E+00 2E+01 7E+OO
HEXCHLOROCYCLOHEXNE (gamma) LINDANE 9E- 9E- OE-
HEXCHLOROETHANE 2E+01 1E+01 2E+01
INDENO(1, 3-cd)PYRENE 8E- 3E+OO 9E-
LEAD 0E+02 5E+02 5E+DO
MERCURY 5E+OO DE+D1 2E-
METHOXYCHLOR 9E+01 9E+D1 BE-

IIMETHYLENE CHLORIDE 2E-01 5E+OO

. .

2E+03

INTERIM FINAL - JULY 2003
SF Bay RWQCB (updated 9/4/03) Page 2 of 4 Summary Table B



TABLE B. ENVIRONMENTAL SCREENING LEVELS (ESLs)
. Shallow Soils (:53m bgs)

Groundwater IS NOT a Current or Potential Source of Drinking Water

Shallow Soil

Commerciall
Residential Industrial
Land Use Land Use Only Groundwater

CHEMICAL PARAMETER (mg/kg) (mg/kg) (uglL)

METHYL ETHYL KETONE 3E+01 3E+01 1 .4E+04
METHYL ISOBUTYL KETONE 9E+OO 9E+OO 1.E+02
METHYL MERCURY 2E+DO OE+01 0E-
METHYLNAPHTHALENE (total 1- & 2-) 5E- 5E- 1 E+OO

METHYL TERT BUTYL ETHER DE+OO 6E+OO 8E+03
MOLYBDENUM 0E+01 0E+01 2.4E+02
NAPHTHALENE 5E+OO 8E+OO 2.4E+01
NICKEL 5E+02 5E+02 2E+OO
PENTACHLOROPHENOL 4.4E+OO 0E+OD 9E+OO
PERCHLORATE 2E+OD 2E+OO 0E+02
PHENANTHRENE 1 . 1 E+01 1 E+01 6E+DO
PHENOL 9E+01 9E+01 3E+D3
POLYCHLORINATED BIPHENYLS (PCBs) 2.E- 7.4E- 4E-D2 .
PYRENE 5E+01 5E+01 0E+OO
SELENIUM 0E+01 0E+01 0E+OO
SILVER 0E+01 0E+01 1. 9E-
STYRENE . 1.5E+01 5E+O' 0E+D2
tert-BUTL ALCOHOL 0E+02 1. E+02 8E+04
TETCHLOROETHANE, 1, 1E+OO 2E+OO 3E+02
TETRACHLOROETHANE

, .

1 , 1 , 0E- 5E- 9E+02
TETRACHLOROETHYLENE 8E-02 ' 2. 5E- 1 .2E+02
THALLIUM 0E+OO 3E+01 0E+01
TOLUENE 3E+OD 3E+OO 3E+02
TOXAPHENE 2E- 2E- 0E-
TPH (gasolines) 0E+02 0E+02 0E+02
TPH (middle distilates) DE+02 0E+02 6.4E+02
ITPH (residual fuels) OE+02 0E+03 4E+02
h"RICHLOROBENZENE, 1 6E+OO 6E+OO 5E+01
TRICHLOROETHANE, 1 8E+OO 8E+OO 2E+01
TRICHLOROETHANE, 1, 3E- 02 5E+02
TRICHLOROETHYLENE 6E- 3E- 6E+02
TRICHLOROPHENOL, 2,4, BE- 8E- 1. E+01

TRICHLOROPHENOL, 2,4, 9E+OO 0E-I01 4. 9E+02
VANADIUM 1 E+02 0E+02 9E+D1

INTERIM FINAL - JUL Y2003
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TABLE B. ENVIRONMENTAL SCREENING LEVELS (ESLs)
Shallow Soils ( 3m bgs)

Groundwater IS NOT a Current or Potential Source of Drinking Water

Shallow Soil

Commercial!
Residential Industrial
Land Use Land Use Only Groundwater

CHEMICAL PARAMETER (mg/kg) (mg/kg) (ug/L)
VINYL CHLORIDE 6:7E- 9E- 0E+00
XYLENES 5E+00 5E+00 1.3E+01
ZINC 0E+02 0E+02 1E+01
Electrical Conductivity
(mS/cm , USEPA Method 120. 1 MOD) not applicable
Sodium Adsorption Ratio

not applicable

Notes:
1. Shallow solis defined as soils less than or equal to 3 meters (approximately 10 feet) below ground surface.
2. Category "Residential Land Use" generally considered adequate for other sensitive uses (e. , day-care centers , hospitals, etc.
3. Assumes potential discharge of groundwater into marine or estuary surface water systern.
Source of soil ESLs: Refer to Appendix 1 , Tables A 1 and A-
Source of groundwater ESLs: Refer to Appendix 1 , Table F-1 b.
Soil data should be reported on dry-weight basis (see Appendix 1 , Section 6.2).
Soli ESLs intended to address direct-exposure , groundwater protection, ecologic (urban areas)" and nuisance concerns under
noted land-use scenarios. Soli gas data should be collected for additional evaluation of potential indoor-air impacts at
at sites with significant areas of VOC-impacted soil. See Section 2.6 and Table E.
Groundwater ESLs intended to address surface water, indoor air and nuisance concerns. Use in conjunction with soil gas
screening levels to more closely evaluate potential impact to indoor-air if groundwater screening levels for this
concern approached or exceeded (refer to Section 2.6 and Appendix 1, Table F-1a).
Aquatic habitat goals for bioaccumulation concerns not considered in selecton of groundwater goals (refer to Section 2.7).
Refer to appendices for summary of ESL components.
TPH -Total Petroleum Hydrocarbons. TPH ESLs must be used in conjunction with ESLs for related chemicals (e. , BTE, PAHs
oxidizers , etc. ). See Volume 1 , Section 2.2 and Appendix 1 , Chapter 5.

, J
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TABLE F. ENVIRONMENTAL SCREENING LEVELS (ESLs)
Surface Water Bodies

SURFACE WATER
SCREENING LEVELS

Freshwater Marine Estuarine
CHEMICAL PARAMETER (ug/L) (ugfL) (uglL)
ACENAPHTHENE 0E+01 0E+01 0E+01
ACENAPHTHYLENE 0E+01 0E+01 0E+01
ACETONE 0E+02 5E+03 5E+03
ALDRIN 1.4E- 1 ,4E- 1.4E-
ANTHRACENE 3E- 3E- 3E-
ANTIMONY 0E+00 0E+02 0E+02
ARSENIC 1.4E- 4E- 4E-
BARIUM 0E+03 0E+03 0E+03
BENZENE 0E+DO 1 E+01 1 E+01
BENZO(a)ANTHRfcENE 7E- 7E- 7E-
BENZO(b)FLUORANTHENE 9E- 9E- 9E-
BENZO(k)FLUORANTHENE 9E- 9E- 9E-
BENZO(Q, I)PERYLENE 0E- 0E- DE-
BENZO(a)PYRENE 4E- 1 .4E- 1.4E-
BERYLLIUM 7E+00 7E+00 7E+00
BIPHENYL 0E- 0E- 0E-
BIS(2-CHLOROETHYL)ETHER 4E- 1 .4E+OO 4E+00
BIS(2-CHLOROISOPROPYL)ETHER 0E- 1E+01 1 E+01
BIS(2-ETHYLHEXYL)PHTHALA TE 0E+00 9E+00 9E+00
BORON 6E+00 6E+00 6E+00
BROMODICHLOROMETHANE 0E+02 2E+03 2E+03
BROMOFORM 0E+02 6E+02 6E+02
BROMOMETHANE 8E+00 ' ZE+03 2E+03
CADMIUM 2E+00 3E+00 3E+00
CARBON TETRCHLORIDE 0E- 4E+00 4.4E+00
CHLORDANE 9E- 9E- 9E-
CHLOROANILlNE

, p-

0E+00 0E+00 0E+00
CHLOROBENZENE

. 2.5E+01 0E+01 0E+01
CHLOROETHANE 2E+01 2E+01 ' 2E+01
CHLOROFORM 0E+02 7E+02 7E+02
CHLOROMETHANE 7E+00 2E+03 2E+03
CHLOROPHENOL , 2- 1 .8E-0 1 8E- 8E-
CHROMIUM (Total) 0E+01 8E+02 1 ;8E+02
CHROMIUM III 1.8E+02 85+02 8E+02
CHROMIUM VI 1E+01 0E+01 0E+01
CHRYSENE 9E- 9E- 9E-
COBALT 0E+00 0E+00 0E+00
COPPER 0E+00 1E+00 1 E+OO
CYANIDE (Free) 2E+00 0E+00 0E+00
DIBENZO(a,h)ANTHTRACENE 5E- 9E- 9E-
DIBROMOCHLOROMETHANE 6E+01 6E+01 6E+01

DIBROMO-3-CHLOROPROPANE 0E- 0E- 0E-
DIBROMOETHANE, 1, 0E- 4E+03 4E+D3
DICHLOROBENZENE, 1, 01:+01 1 .01:+01 01:+01
DICHLOROBENZENE , 1, 3E+OO 5E+D1 5E+D1
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TABLE F. ENVIRONMENTAL SCREENING LEVELS (ESLs)
Surface Water Bodies

SURFACE WATER
SCREENING LEVELS

Freshwater Marine Estuarine
CHEMICAL PARAMETER (ugfL) (uglL) (ugfL)

DICHLOROBENZENE , 1, 0E+00 1E+01 1 E+01
DICHLOROBENZIDINE, 3 9E- 7. 7E- 7E-
DICHLORODIPHENYLDICHLOROETHANE (DDD) 4E- 8.4E- 4E-
DICHLORODIPHENYLDICHLOROETHYLENE (DDE) 9E- 9E- 9E-
DICHLORODIPHENYL TRICHLOROETHANE (DDT) 9E- 9E- 9E-
DICHLOROETHANE, 0E+00 7E+01 7E+01
DICHLOROETHANE , 1 0E- 9E+01 9E+01
DICHLOROETHYLENE, 2E+00 2E+OO 2E+00
DICHLOROETHYLENE, Cis 1 OE+00 9E+02 9E+02
DICHLOROETHYLENE, Trans 1 0E+01 6E+02 6E+02
DICHLOROPHENOL , 2 0E-01 . 3.0E- 0E-
DICHLOROPROPANE, 1, 0E+00 1 . 0E+Of 0E+01
DICHLOROPROPENE , 1 0E- 2E+02 2E+02
DIELDRIN 2E- 9E- 9E-
DIETHYLPHTHALATE 5E+00 7E+00 7E+00
DIMETHYLPHTHALA TE 5E+00 1. 7E+00 7E+00
DIMETHYLPHENOL, 2 1 .OE+02 1. E+02 1 E+02
DINITROPHENOL, 2 4E+01 . 7.5E+01 5E+01
DINITROTOLUENE, 2 ", E- 1E+00 1E+00
1;4 DIOXANE DE+00 0E+04 0E+04
DIOXIN (2, 7;B-TCDD) 4E- 4E- 4E-
ENDOSULFAN 6E- 7E- 7E-
ENDRIN 6E- 3E- 3E-03 .
ETHYLBENZENE 0E+01 0E+01 0E+01
FLUORANTHENE 1E+00 0E+00 0E+00
FLUORENE 9E+00 9E+00 9E+00
HEPTACHLOR 1E- 1E- 1 E-
HEPTACHLOR EPOXIDE 1 E- 1.E- 1E-
HEXCHLOROBENZENE 7E- 7E-D4 7E-
HEXCHLOROBUTADIENE 1E- 7E+00 7E+00

. HEXCHLOROCYCLOHEXNE (gamma) LINDANE 3E- 3E- 3E-
HEXACHLOROETHANE 0E- 9E+OO 9E+00
INDENO(1, 3-cd)PYRENE 9E- 9E- 9E-
LEAD 5E+00 1E+00 1E+00
MERCURY 1E- , 2.5E- 5E-
METHOXYCHLOR 9E- 9E- 9E-
METHYLENE CHLORIDE 0E+00 6E+03 6E+03
METHYL ETHYL KETONE 2E+03 4E+03 8.4E+03
METHYL ISOBUTYL KETONE 2E+02 7E+02 7E+02
METHYL MERCURY 0E-03 0E- 0E-
METHYLNAPHTHALENE (total 1- & 2-) 1 E+OO 1E+00 1 E+OO
METHYL TERT BUTYL ETHER 0E+00 8E+02 8E+02
MOLYBDENUM 5E+01 4E+02 4E+02
NAPHTHALENE 1E+Oi 1t:+Oi 2:i E+Oi
NICKEL 2E+01 2E+00 2E+00
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TABLE F. ENVIRONMENTAL SCREENING LEVELS (ESLs)
Surface Water Bodies

SURFACE WATER
SCREENING LEVELS

Freshwater Marine Estuarine
CHEMICAL PARAMETER (ug/L) (ug/L) (ug/L)

PENTACHLOROPHENOL 0E+OO BE+OO 9E+OO
PERCHLORATE 0E. 0E+02 0E+02
PHENANTHRENE 3E+OO 6E+OO 6E+OO
PHENOL 0E+OO 3E+03 . 1.3E+03
POLYCHLORINATED BIPHENYLS (PCBs) 7E- 7E- 7E-
PYRENE 0E+OO 0E+00 0E+OO

SELENIUM 0E+OO 1E+01 1E+01
SILVER 3.4E- 9E- 1.9E-
STYRENE 0E+01 1E+01 1. E+01

tert-BUTYL ALCOHOL 2E+01 . 1.BE+04 . 1.BE+04
TETRACHLOROETHANE , 1, 3E+00 3E+02 3E+02
ITETRACHLOROETHANE , 1 0E+OO 1 E+01 1E+01

ETRACHLOROETHYLENE 0E+OO 9E+OO 9E+OO

THALLIUM 0E+00 3E+OO 3E+OO
rrOLUENE 0E+01 0E+01 0E+01
TOXAPHENE 0E- 0E- 0E-
TPH (gasolines) 0E+02 7E+03 7E+03
TPH (middle distilates) 0E+02 4E+02 4E+02
rrH (residual fuels) 0E+02 4E+02 4E+02
TRICHLOROBENZENE , 1, 5E+01 5E+01 5E+01
TRICHLOROETHANE , 1- 2E+D1 2E+01 2E+01
tRICHLOROETHANE , 1 0E+00 2E+01 2E+01
TRICHLOROETHYLENE 0E+OO 1E+01 B:' E+01

rrRICHLOROPHENOL, 2,4, . 6.3E+01 1E+01 1E+D1
TRICHLOROPHENOL, 2,4, 0E- 5E+00 5E+DO

VANADIUM 5E+01 9E+01 9E+01
VINYL CHLORIDE 0E- 3E+02 3E+02
XYLENES 3E+01 3E+01 1 .3E+01
ZINC 2E+02 1 E+01 1E+01
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TABLE F. ENVIRONMENTAL SCREENING LEVELS (ESLs)
Surface Water Bodies

SURFACE WATER
SCREENING LEVELS

Freshwater Marine Estuarine
CHEMICAL PARAMETER (uglL) (uglL) (uglL)

Electrical Conductivity 

(mS/cm, USEPA Method 120. 1 MOD) not applicable not applicable not applicable
Sodium Adsorption Ratio not applicable not applicable not applicable

Notes:

1, Source of Freshwaiar ESLs: Refer to Appendix 1 , Table F-
2. Source of Marine ESLs: Refer to Appendix 1 , Table F-2b.
3. Source of Estuarine ESLs: Refer to Appendix 1 , Table F-2c.
Surface water screening levels lowest of drinking water goal (freshwater only), chronic aquatic habitat goal,

goal to address bioaccumulation in aquatic organisms and sUbsequent consumption by humans , and general
nuisance goal (odors , etc.). Refer to Section 2.7 of text for discussion.

Estuarine screening levels lowest of freshwater and marine screening levels.

TPH -Total Petroleum Hydrocarbons. TPH ESLs must be used in conjunction with ESLs for related chemicals
(e.g., BTEX, PAHs, oxidizers , etc.). See Section 2.2 and Appendix 1, Chapter 5.
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TABLE A. ENVIRDNMENTAL SCREENING LEVELS (ESLs)
Shallow Soils ,(:3m bgs)

Groundwater IS Current or Potential Source of Drinking Water

Shaliow Soil

Commercial!
Residential Industrial
Land Use Land Use Dnly Groundwater

CHEMICAL PARETER (mg/kg) (mg/kg) (ug/L)
ACENAPHTHENE i .6E+01 . 1..6E+01 0E+01
ACENAPHTHYLENE 3E+Oi 3E+01 0E+01
ACETONE 2.4E- 2.4E. 7. OE+02
ALDRIN 9E-02 0E- 0E-
ANTHRACENE 8E+00 8E+00 7 .3E-
ANTIMONY 3E+OD 0E+01 0E+00
ARSENIC 5E+OO 5E+00 6E+01
BARIUM 5E+02 5E+03 1 . OE+03
BENZENE 4.4E- 4.4E- 1 .OE+OO
BENZO(a)ANTHRACENE 8E- 3E+00 02 

BENZO(b)FLUORANTHENE i .3E+00 2..9E-
BENZO(k)FLUORANTHENE BE- 3E+00 2.. 9E-
BENZO(Q, i)PERYLENE 2..7E+01 7E+01 1 .OE.01
BENZO(a)PYRENE 8E- 3E- 1 .4E-

ERYLLIUM 0E+00 (JE+DO 2. 7E+00
BIPHENYL, '1 1- . 5E- 5E- 0E-0'l
BIS(2-CHLOROETHYL)ETHER 'I. 8E- i .8E- i .4E-
BIS(2-CHLOROISOPROPYL)ETHER 4E- 5.4E- . 5.0E-
BIS(2-ETHYLHEXL)PHTHALA TE 6E+Oi 6E+01 0E+OO
BORON 'I. 6E+OO 0E+00 1 .6E+00
BROMODICHLOROMETHANE 1 .2E- 9E. 0E+02
BROMOFORM 2E+OO 2E+00 . 1.0E+02
BROMOMETHANE . 2.2E- 9E- BE+00
CADMIUM 7E+00 4E+00 2E+00
CARBON TETRACHLO 2E- 5E- 0E-
CHLORDANE 4E- 7E+QO 0E-
CHLORDANILlNE 3E- 3E- 0E+00
CHLOROBENZENE 5E+OO 5E+00 5E+01
CHLOROETHANE 3E- B:5E- 2E+Q1

. CHLOROFORM. BE- 2..7E- 1.0E+02
CHLOROMETHANE 9E- 2E- 7E+00
CHLOROPHENOL, 2- 2E- 1 .2E- 1 . BE-
CHROMIUM (Total) 8E+01 8E+01 0E+0'l

. CHROMIUM III 5E+02 7 .5E +D2 BE+02
CHROMIUM VI 1 :8E+00 8E+00 1E+01
CHRYSENE 8E+00 3E+Di .2.9E-
COBALT 0E+01 OE+01 0E+00
COPPER 3E+02 2.. 3E+02 1E+00

YANIDE (Free)' i .0::+02 0E+02 0E+00
JIBENZD(a,h)ANTHTRACENE 1E-01 BE. 5E.

BRDMOCHLOROMETHAN:: 'I. 9E- 6E. 0E+02
li1, DIBROMO. CHLCR :):; ANE 'I. 1E- 1E. 0E-
IIDIBROMOETHANE, 1. 2.- 3E- 3E- 0E-
IIDICHLOROBENZP'!=o , 1 1E+DD 1E+00 0E+01

Ih.r-r 'II"'JI 

,.,.., 

I' I IIII '1.1 ,.
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TABLE A ENVIRONMENTAL SC EENING LEVELS (ESLs)
Shallow Soils 3m bgs)

Groundwater rs Current or Potential Sourc:e of Drinking Water

Shallow .Soll

Commercial!
Residential Industrial
Land Use Land Use Dnly Groundwater .CHEMICAL PARAETER (mg/kg) (mg/kg)

(uglL)DICHLOROBENZENE, 1,
2E- 2E- 3E+00DICHLORDBENZENE , 1,4- 7E- 3E- 0E+00DICHlOROBENZIDfNE, 3,
7E- 7. 7E-03 9E-DICHLORODIPHENYLDICHLOROETHANE (DDD)

2.4E+00 0E+01 0E-DI CHLORODIPHENYLDICHLOROETHYLENE (DDE)
7E+00 0E+00 0E-DICHLORODIPHENYL TRICHlOROETHANE (DDT)
7E+00 QE+00 1.0E-DICHlOROETHANE, 1,
0E- 0E-01 0E+00DICHLOROETHANE, 1,
5E- 5E-03 0E-DICHLOROETHYLENE, 1 0E+QO . 0E+DO 0E+00DICHLOROETHYLENE, . Cis 1, 9E- 9E-

0E+OO DICHLOROETHYLENE, Trans -1
7E- 7E- 0E+01DICHLOROPHENOL, 2,

, 3.0E- OE- 0E-DICHLOROPROPANE, 1,
2E- 2E- 5:0E+00DICHLOROPROPENE , 1, 3E- EiE- 0E.DIELDRIN
3E- 3E-03. 9E-DIETHYLPHTHALA TE
5E- 5E- 5E+OODIMETHYLPHTHALATE
5E- 5E-02 5E+ODDIMETHYLPHENOL, 2.,

. 6.7E- 7E-01 . 0E+02DINITROPHENOL, 2 0E- tiE- 4E+D1DINfTROTOLUENE, 2,
5E- 5E- 1 E-' 1,4 DIOXANE
BE- 1 ;8E- 0E+OODIOXIN (2. '7, B-TCDD) 5E- 6E- 0E-ENDOSULFAN 4;6E- 6E- 7E-ENDRIN
5E- 5E-04 3E-ETHYLBENZENE
3E+00 3E+00 0E+01FLUORANTHENE
0E+D1 0E+01 0E+00FLUORENE.
9E+00 9E+OO 9E+00HEPTACHLOR
4E- 4E-02 8E-HEPTACHLOR EPOXIDE
5E-02 . 1.5E- 8E-HEXACHLOROBENZENE
7E- 6E-01 0E+OOHEXCHLOROBUTADIENE 0E+00 0E+00 1 E-HEXCHLOROCYCLOHEXNE (gamma) LINDANE 9E- 9E- 0E-. HEXCHLOROETHANE
4E+00 4E+00 

. 7 .OE-

' ,

fNDENO(1 , 3-cd)PYRENE
BE- 3E+OO 9E-LEAD
0E+02 5E+02 5E+00MERCURY
5E+OO 0E+01 2E-METOXYCHLOR
9E+01 9E+01

, .

9E-METHYLENE CHLORIDE
7. 7E- 7E-02 0E+ODMETHYL ETHYL KETONE

9E+DO 9E+DO 2.E+03METHYL ISOBUTL KEONE 8E+DO BE+DO
1 .2E+02. METHYL MERCURY

2E+DO 0E+01 3.E-METHYLNAPHTHALENE (total 1- 8. 2-) 5E- 5E- 'E+ODMETHYL TERT BUTL ETHER
3E-0:2 3E- 0E+OOMDL YBDENUM DE+01 0E+O' 5E+D1
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TABLE A. ENVIRONMENTAL SCREENING LEVELS (ESLs)
ShallDw Soils 3m bgs)

Groundwater ts Current or Potential Source of Drinking Water

Shallow Soli

Commerciall
Residential Industrial
Land Use Land Use Only Groundwater

CHEMICAL PARETER (mglkg) (mglkg) (uglL)

NAPHTHALENE 2.E+00 2E+00 1E+01

NICKEL 5E+02 55+02 2E+00
PENTACHLOROPHENOL 4.45+00 05+00 1..0E+00
PERCHLORATE 0E- 0E- 0E.
PHENANTHRENE 15+01 15+01 6E+00
PHENOL 6E- 6E-02 0E+00
POLYCHLORINATED BIPHENYLS (PCBs) 2E- 4E"'01 4E-
PYRENE 5E+01 5E+01 0E+00
SELENIUM 0E+01 0E+01 0E+00
SILVER 0E+01 0E+01 9E-
STYRENE 5E+00 5E+00 1,E+01
tert-BUTYL ALCOHOL 3E- 3E- 2E+01
TETRACHLOROETHANE, 1, 4E- 4E- 3E+.00
TETRACHLOROETHANE, 1, oE- 8E- 01:+00

ETRACHLOROETHYLENE 8E- 5E- 5;OE+00
fHALLIUM 0E+00 3E+01 0E+00

, TOLUENE 9E+00 9E+00 0E+01
TOXAPHENE 2E- 2E- 2.0E-
TPH (gasolines) 0E+02 0E+02 01:+02
TPH (middle :distillates) 0E+02 0E+02 0E+02
TPH (residual fuels) 0E+02 oE+03 0E+02
TRICHLOROBENZENE, 1,2,4- 6E+00 6E+00 5E+01
TRICHLOROETHANE 1., 8E+00 8E+00 2E+01

, TRICHLOROETHANE, 1, 3E- 0E- 01:+00
TRICHLOROETHYLENE 6E- 6E- 01:+00

RICHLOROPHENOL, 2,4, 1 . 8E- 8E- 1E+01
TRICHLOROPHENOL, 2,4, 7E- 7E. 0E-
VANADIUM . ", E+02 0E+02 5E+01
VINYL. CHLORIDE 7E- 9E- 0E-
XYLENES 5E+00 55+00 3E+01
ZINC 0E+02 0E+02 . 1E+01
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TABLE A. ENVIRONMENTAL SCREENING LEVELS (ESLs)
Shallow Soils ( 3m bgs)

Groundwater rs Current or Potential Source of Drinking 
Water

CHEMICAL PARAETER

Electrical ConductivIty
(mS/cm USEPA Method 120. 1 MOD)
Sodium Adsorption Ratio

ResidentiaJ
Land Use

(mg/kg)

Shallow Soli

Commerciall
Industrial

Land Use Only

(mg/kg)
Groundwater

(ug/L)

1.2
not applicable

not applicable
. Notes:

1. Shallow solis defined as solis less than Dr equal to 3 meters (approX:imately 10 feet) below ground 
surfaOa.2. Category "Residential Land 'Use" generally considered adequate for other sensitive uses (e.

g., day-care oenters , hospitals, etc.3. Assumes potential discharge of groundwaier into
. a freshwater, marine Dr estuary surface water system.

Source of soli ESLs: Refer to Appendix 1 
I Tables A-1 !,nd 

Source of groundwater ESLs: "Refer to Appendix 1 I Table F-1 a.
Soil data should be reported on dry-weight basis (see Appendix 1, Section 8.

2).Soil ESLs intended to address direct-exposure , groundwater protection, ecologic (urban areas) and nulsanoe concerns under
noted land-use scenarios. .Soll gas ,data should be collected for additional evaluation of potential indoor-air 

impacts atsites with significant areas ofVDC.impactedsoli. See Section 2..
6 and Table E.Groundwater ESLs intended to be address drinking water, surfaoe water, indoor-air and nuisance concems, .

Use in conjunctionwith sOIl,ga5. screening levels to more closely evaluate potential impacts to indl)or-air if groundwater screening
, levels for this concern approached or exceeded (refer to Section 2..

6 and Appendix: 1, Table F.1a).
. Aquatic habitat goals for bioaccumulation. concerns not considered in selection of groundwater goals (refer to Secton 2.

7).Refer to appendices for summary of ESL components. . 
, TPH -Total Petroleum Hydrocabons. TP.H ESLs must be used in conjuncton with ESLs 

for reiated' chemicals (e.g., 8TE) PAHsoxidIzers, etc. ). See Volume 1, Secton 2.2 and Appendix 1, Chapter 5.

. .

INTERIM FINAL - JULY 20D3
SF Say RWQCS (revised 9/4/03)
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CHAPTERS: CUMULTI'VEIMACfS

CHATER 5.

CUMTIV IMACTS

INTRODUCTION

CEQA Guidelines 915130(a) requies an EIR to discuss cumulative impacts of a project
when the project's incrementa effect is cumulative considerable

, as defined in
915065(c). There are a number of projects proposed for development in the Paramountarea that may contrbute cumulative regiona impacts to those generated by theParamount Refinery s proposed project. These include refonnulated 

fuels modificationsplaned by other petroleum refmeres in Basin as well as other local projects. Figue 5-
shows the Il)tions of the six injor southern Californa refieres. 

The reformulatfuels modfications ar to be completed in order to supply reformulated 
gasoline asrequied by Executive o.rder D- 99 and the resulting CAR RFG Phae 3 requirements.The discussion below lists projects whicb are. reaonably expected to proced in theforeseeable futue, i.e., project inormtion has been subIntt to a public agency.Cuulative constrction irpacts were evaluated herein if the major porton ofconstrction is expecte to ocur dug the sae conslItion peod 

as Parount'Clea Fuels project. 
Public agencies were contacted to obta inormtion on projects in the Parount ar.Figu 5-2 idetifies by number the 1I)tion of eab of the projects disc below. Thenumbe is used to identifY the related projects thoughout the discussion of cumulativeimpacts. Loalize impacts were asumed to include projec which would ocur withthe sae timefte as the Parount' s Clea Fuels project and whicb are in theParount area. These projects generaly include the RFG Phase 3 project at the British
Petroleum (formerly ARCO) refmery; the RFG Pha 3 project at the CODoeo-Phillps
(fonncrly Tosco) refmet; the RFG Phas 3 project at the Shell (formerly Equilon)
refmer. Regiona imacts were asumed to includ projects thoughout the Basin e.

g.,

all refieres. 

Some of the impacts oflle propose Parount project would priIiy ocur durg theconstrtion phae, e.g., trc. Other impacts would prily ocur. durg theopetiona pha, e. , hads. Oter imts would occur durg both phas, e.g., aiquality.

LOCA REFIRI
1) CODoco-Phips

Tbe Conoc.Phi1lps Refinery (fol1erly Tasco and Unocal) is approJdmately 18 miles
southwest of the Paramount Refinery. It consists of facilties at two locatons
(Wilmington and Carson) approximately thee miles 

apar. The two integrted sites
tranfe raw, inteiate, and f1Ied materis pririly by pipelines. Finished

r-.
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products are trnsferred from the Wilmigton location via the Torrance Tan Fan
pipeline to distrbution tennnals in the southern California area or to interstate pipeJines.
The RFGPhas 3 project will involve physical changes only to the Conoco-Philips
Wihngton Plant, located at 1660 W. Anaheim Street, Wilmgton , Californa, 90745.

Conoco-Phillps proposed to modify existing process units at the Wilmington Plant in
order to produce gasoline in compJiance with CAR' s Phase 3 requirements (SCAQMD,
2001). No new process unts were proposed at the Refl1ery.

Modfications to the fonowing units are proposed:

AJlation Unit (frctionation equipment, refrgeration compressorsystcm pums,
hears and exchangers) . 
Acid Plant (vapor recver system)
Butacr unit (pump

Cataytic Light Ends Fractionation Unit (fractionation equipment, pums and piping)
. Ra Car Offoading Facilties

Butae Storage T Syste
. Storage Tan System
Utities (the nitrogen, Ste watr. conde te, electrca, bydrocabon relief,
an freshspt acid system). 

Assoiated modfications and. additioDS. to storage facilties, pipelies and support
facilties are als expected (SCAQMD, 2001). Tbe origi CAR Phae 3 project was
evaluate in the Fin Em (SCAQMD, SCH No. 2000091 056, ceecApril 5, 2001).
An Addendum to the April 5 2001 Fin EIR was prepared to includ modifications to
the Los Angeles Term includig expanion of ral service at the tc to mclud
the unoadg of etbol (SCAQMD 2003b).

In addition to the CAR Pha 3 project, Canoeo-Phillps ha been issued pennIts for an
Ethol Imrt and Distrbution Projcct In order to produce gasline without MTBE 
required by the Governor s Executive Order and to rema compliant witb state and

. '

fedmJ refonnuJated fuel stadads, Conoeo-Phillps wil replace MTBE with ethol.
Th project is comprise of moifying existig facilties to pet ethanol to be recived
into the Mare Ter for trshipment though the Wilmgton Plant for ultite
blendig into gaslin at existing, offsite marketig temrnal. A Negative Declaration
ba ben completed (SCAQMD, 2000b) and approved fot this project. Because ths
project was fOWld not to have any signIficant effect on the environment, no cumulatve
impacts are expeted. The ConocPhillps R.fmer is located approximtely fiften miles
from th Parunt Refiery so cumulative locizd imts are not expected to occur.
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Van Nuys
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2. Exon - Mobil
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2) Exxon-Mobil

Tbe Exxon.Mobil refiery is located at 3700 W. 190th Street in Torrance, about fourteen
miles southwest of the ParolUt Refmery. The RFG Phase 3 project includes
modicaons and/or additions to the following equipment:

Light Fceu - Unsaturate GaS Plant Debutar
Light HDC - Stailizer, Gasline Component Isolation Pipmg
Deisobutaer Tower - Butae Handling. KOH Tower

. A1 Fee - Hydrotreaing
Liquefied Petroleum Rail Facilties - Vessels, Loading and Additiona Track
Fuel Ethol Storae - Tan, Ral and Off-Ioa.g Facilties
Gaslie Storage - Tan

. FCC - Hydrotreater Reactors and Heater Modficatons
A1late - Additive Water Wash System and Merox System
Sulfu Contation Elimon - Overhea Compressor Modcations
Light FCC Gasline.; Splitter Modficaons 
Torrce Loading Rak (ad fuel ethol off-loag rack; modify vapor recvery unt,
piping, and maolds) 
Vernon Term (add rail car off.loading system two trck off-loag areas, gaslineta lightig area and drge system; modfy ra spur, loag rak, vapr recver
unt, vapr desllctOD unt, and two sLorage ta) 
Anaheim (Atwoo) Term (add two tr off.)oag area, storage ta lightig area
and drge syste; modfY 11k tak) 
One new pentae sphere

Assoiate modfications and additions to storage facilties, pipelines and support
facilties are also expete (SCAQMD, 200la and SCAQMD 2003 c). The Torrce
refinery and loag rak, and the Vernon and Aneim distrbution terinals are locte
at lea 10-15 mies nom the Paramount Refiery so cumulative JO(.!Ti7.e imacts ar Dotexpte to ocur.

3) SheD

The Shell refiery (formerly Equilon and Te D) is located at 2101 Eat Pacific Coast
Highway, . Wilmgton and is sixteen miles sout of the Paramo1lt refiery. Shell'
Wilmgton Tennna is locted adjacent to the southweste porton of its Refiery at
1926 Eat Pacific, Coast Highway, and the mane terml is locted on Mannon Island
at Ber 167..169 with the Port of Los Angeles. The propose project wil also requir
chages to She1l's other souther Caiforna area ditrbution temis locate m Sign
Hill, Cason, Van Nuys, and Coltonlto. The RFG Pha 3 pFoject includ the
followig proposed modificatioll:

. Allaon Unit (Contator an Setter, refrigCTtion unt. cxchagmlpums, and effuentIrca vessels) 

;-.'--
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. C4 Isomerion Unit (vessls, exchagers, pums. piping, stailizr, gas scrubber, aDd
drer)

Ii . Hydroticater Unit No. 2 (Olefins Saturation Reactor, pretreatment reator, chage pumps.
heat exchagers, trys, strpper reboiler, and control valves)
Hydrotreater Unit No. 4 (diesel side strpper, fec. ste preheater, and heat exchagers)

it Hydrotreater Unit No.

Cataytc Refornng Unit No. 2 (sulfu guard reator) 
Fractionator Chges (HCU Main Fractionator, FCCU Debutaiz, Fee Prep Tower,
Depctar, Alk Deisobutaiz, Al Debutar BD C4 Ismerion
Deisobuta, anti HCU Deropanizr)
Ri:fmer Storage Tan moifcations

. . Storage Tan (at Wilmgton, Carson, Signal Hil, Van Nuys, and ColtonJtos) 
Pentae Sphere

. No. (debuta tower)
F1l1e
Vapor Recovery Systems

. Can Teral (includes storage ta modcatonsand a new tr loa rack)
. Lomita Teral (includes an ethanol ralca unoaing facilty)

Signl Hil Tcnn (includes storage ta and trck loaing rack modifications)
Coltonlalto Tcr (includes storage ta and trck loaing rak modificaons)
Van Nuys Ter (includes storage ta and trck loadg rack modfications)

. Mare Tcr (includes storage ta modcaons)

. Wilgtn Tcn (inlud storage ta an tr loa rack mocations)

Assoiated mOlfications and additions to . storage facilties, pipelies and support
facilties al ar expete (SCAQMD, 2001 b and SCAQMD 2002). Tbe Shell reficris
locted 16 mies south of the Parount refiery. The Shell term in Sign Hi.. is
locte at leat eight miles nom the Parount Refier and the Van Nuys and
Coltonlalto Terms are locted over 30 mies from the Parount refier.
Loalizd cwnulative impacts are not anticipated for any ofth failties be of the
distace trom the Parount refier.

4) CbevroDTe.co

The ChevonTex.co refmery (fonnerly Chevron) is locte at 324 West El Segudo
Boulevard in El Segudo, Californa, about 18 miles west of the Parount refmeIY,
which is a suffcient distace away to .avoid cumu1ve )()i. impacts with the
Parount refiery. The ChevronTexao refmery ha proposed to mae chages to the
reconfgwtion of the Refanery by modifYing existig procs operag unts
constrtig and intaing new equipment, and providing adtiona anilar facilties in
order to prode the RFG Phas 3 refonnulated gasolines (SCAQMD, 2oo1c). 
propose new refiery units iDlwi:

lsomax Complex (distillation colwn, stea reboilers and overhea cond:nss)
TAM Plat (ae rebiJen Wid ovcr condrs)

5-6
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Pentae Storage Sphere
Pentane Sales (rail loading facilties and ralcar storage area)

. TAM Unit (distiUation colum, reflux pumps, steam reboilers and overhea condensers)
No. I Naphtha hydrotreater (under Option A: one fuace, compressors, exchagers, and
pwnps. Un4er Option B: compressors, exchagers, and pums). .

. FCCU Depropanizer

. FCCU Debutaizer

. FCCU Deethanizr (vesseJs, pums and exchagers)

. FCCU Propylene Caustic Treag Facilties

. FCCU Butene Caustic Treag Facilties

. FCCU Ame Absorber

. FCCU Relief System (heaers) .

. FCCU Wet Gas Compressor Interstage System Upgrdes (two exchaers and one
vessel)
Alylation Plant (two contactors and an acid setter)
Cooling Tower 
Trim coolers for existing Distillation ColUDs

. Isotce Plat (presure vessels, exchager and pums)

. Two floag roof gasline component storae 

Modcaons to extig refieI) unts are proposed for the followig:

. TAME Unit (Depcntar Colum)

. No. 1 Naphth hydrlrca (uner Option A: mo one furnace; .UD Option B:
. moify two fues)
. Detlr (colum)

Relief Syste (vapr recver facilties and fle)
Ma ai blower rotor replacent

. Wet Gas ComPresr
Rotor and Geax Upgr

. ReDlion Extig Out-of.Scricc Deisbut
Retryig DistiJlauon ColUI 

. MTBE strae 

The proposed project also inludes mollfications to the ChcvronTcxaco MontebelloTerm (storage ta and loadg rack modfications an a new ethol raca
unoadig failty), the Van Nuys Term (storage ta and loadg rak
modfications), an the Hungtn Beah Ter (stoge ta and loadig rackmocaons). 

. .

Due to the distace separatig the ChevronTexaco refmery and te;m from the
Parount rcfwcry;. DO cumultive imacts are expected durng the constrction or
opeon of th proposed project.

r-.
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5) British Petroleum

Tbe British Petroleum (BP) Refinery (formerly ARCO), located at 1801 E. Sepulveda
Boulevard in Carson, is approximately eleven miles south of the Paramount refiner.
The BP Caron tenninal is located at 2149 E. Sepulveda Boulevard; the Mae Termnal
2 is located at 1300 Pier B Street within' the Port of Long Beach. The proposed RFG
Phase 3 project wil also require changes to BP's other southern . Californa area
distn'bution termnals located in South Gate, PJalto, Long Beach and Signal Hil. TheBP
refmery ha proposed to mae changes to the Refmery by modifying existig process
operating unts, constrcting and instaling new equipment, and providig additiona
ancilar facilties in order to produce the RFG Phase 3 reformulated gasolines
(SCAQMD, 2001 d). Tbe proposed new refiery unts include:

. FCCU Gasline Frationaon 
(Option #1) - reru bottoms splitter (spIitte tower, beat

c."clwers, etc.

Modcaons to exitig refmer wrts ar proposed for the followig:

Light Hydro Unit (modif heat exchgmj new exchager, piping pums aDd controlsyste)
Ismerition Sieve (convert unt to hydrotreacr; modificatioDS to heat exchager,
piping and control systems; new rc:tor, exchagers, pums aud control syst) 

. No. :; Refonncr Frationator an Overhea Condc (piping an control systems; n
pumps)

. .

Galine Frationaon Area (rctraying, piping an control syste) 
. FCC Gas1ine Fractionation . (Option #2) - CODvert gasline fronaion ardcptacr to a FCCU bottoms splitt (rctryig; new exchager, flas dr and

. prouct coling)
Nort hydrgen plant (new fee dr pump md vapri)

. MTBE Unit (Option #1) - CODver into IS0 Octee Unit (modify bea exchager, piping
and control systems; new reative ste heate and hea cxchag rs)

. MTBE Unit (Option #2) - conver into Selective Hydrogenon Unit (mo sirpper
reboiler, pipin and contrl syst; new bea exchagers) 
. Cat Poly Unit - modfy to a DimcrtionUnit Hydrtrcacr reactor syste (mo
piping aud control sys cm; new pums. heat exchager. ves, piping aDd control
syste)

. Mid-Barel Unit - modif to a Gasline Hydrotreater (modfy feed and product piping,
hydrogen supply system an beat gcr, controls system)

. Tan Fan - piping modifications
Pentae railcar loading facilty - moW for petae off-loa (Dew repressur
vaprizer systm and tWo railcar spots)
Propylene railca loag facilty - mo for bute off. loading.

Associated modifications and additions to distrbution storage failties, pipelines and
suppon facilties alo are expected (SCAQMD, 200ld). The BP Arco Refier is loca
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about 11 mile from the Parount Refiery, so cwnulative localed impacts are not
expected.

6) Ultramar IDe, Valero Refwery

The Ultr refi ry is located at 2042 Eat Anaheim Street in the Wilmigton distrct
of the City of Los Angeles. The U1tr refmezy is about 15 miles south of theParount Refmery. In order to produce the RFG Pha 3 project gasoline Ultr 
proposed both new and modfied refiery unts (SCAQMD, 2000c). The U1tram s RFG
Pha 3 projectwouJd includ the following new refmery equipment:

Merox Treater
Sour Water Strppe - (storage ta strpper and vapor recovery system)
Storage Tan
Boiler
Flare
Cooling Tower

Modcations to the followig refier unts were proposed:

Fluid Cataytc Crackig Unit (FCCU - (new Gas Concentrtion Unit Dcbutar
new pri absorb an strppe, new accumrs pumps, rebiJcr, dion
colWD, vesls andhca exchagers)
Fluid Cataytc Crakig Unit Liquefied Gas MeroK Unit - (new liquefj peol cumgas (LPG) drer aDd Selcctive Hydrgenon Unit, conver exg dJer cDlum deropa.)
Light En Rcvcry Unit - (new dcbutar and dcpta, convert existig

. dcpropa to rever butae in Butaer Unit; new vesels, pumps an fi.fan)
Naphtha HydrtrUnit - (mod compressr, new hea exchagers aDd pwns)
Olefi Treater - (conver to hydrotrca Dew reator, DeW ;trpe, new compresr,
chages to piping and new cayst)
Gas Oil Hydrotrca - (new pums, new compressors an mo hca)
Platfonner - (Dew mprcsr and dcpropaizc)
Butaer Unit - (new colum new heat exchager, vesels and pumps)
Storage Tan 

. Fle System

Assoiat modfications and additions to storage facilties. pipelines and support
facilties are also expected (SCAQMD, 2ooc). The projec also include modfication 
existing storag ta and new storage ta at the Ultram MarDe Tan Pam Olympic
Tan Fan, and Mare Tcnn. The Ultr Refmery is locate aoout 15 mies from
the Paramoun Refiery, so no localizd cumulative impacts arc expected.
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7) Third Party TermiDw

A number . of petroleum companies use third 
par tennals to distrbute their fuel to

gasoline stations. The tenninals include the Kinder Morgan Orange Terminal
, and the

Kider Morgan Colton Tenninal. The mOOfications to the Kinder Morgan Orge andColton Termals included the conversion of an existing fixed roof ta to an inter
floatig roof ta and a chage in service of the ta from diesel to ethanol. In IUdition
new tIk unoading racks were added to both the Orage and ColtoD Ter.

OTH NEY PROJECTS

Other proposed . projects with the general vicinty of the Parount Refiery are
deribed below.

Cit)r of LoDK Buch

8) Street COnstrCtioD

As pa of the ongoing effort by the City of Long Beach to revitaiz cerin area, anumber of strts cape improvements have been proposed over the nex:t thee yea.StreetspiDg involves ladsping, wideng of streets, sideal constrction and reai,intation of lightig and signge, and constrction of median on streets. Sever ofthese stcctsping activities are curently ongoing or wil be conducte in the futuewith the vicinty of the ParoW1t Refinery, includig the followig:

Atlantic Avenue to Arsia Blvd.
Arcsia Blvd. - Downey AVe. to Obispo Ave.

. Parount Boulevard - 701h Street and Aresia Blvd.
Downey Avenue - 701h Stre t and Arsia Blvd.

(Peraa communcation, Le Mayfeld, May 2003).

9) North LoDa Beacb Redevelopment Project Area

Nort Long Beah covers an area of 7 540 acres of land. The majority of the land is
with .the Reevelopment project area and is located nort of 1-45 freeway. The area is
bordered by the cities of Compton, Paramount and Laewoo Many of the exstigcommercia propertes in the area are in vruing stages of physical deteoration an were
built with substad design and lack adequate parkig. 
The redevelopment of Nort Long Beah is aleady W1derway and scheduled to be
complete in approxitely 2026. Par of the revitaization plan for the area includesconvertg declining commercial land uss to residential bowing Dr other alteves,
and intig streets cape improvements (Long Beach, City of, 2002).
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Cit)' of Paramount

10) Industrial WarehDusing Project

An industral warehousing project located at the 
intersection of Gareld Avenue and

Rosecras Boulevard is projected to begin constrction in approximately Augut 2004.11s project wil add 78 605 squae feet of warehouse space and is scheduled to be
completed with approxitely . six to eight weeks :tam commencement (Persona
Communcation, John Caver, May 2003 and November 2003). 

11) Recreation Facilty

The City ofParoW1t plan to build a new recreation center at Progress Park. Progrss
Park is located at 15500 Downey Ave. The 4 OOO-squae-foot recr tion center wiJ
replace a 1.400-squae-foot preschool that was originly a house built in the 1940s. The
new facilty wil be hom!: to the City' s preschool, the Park Pals after-school progr
youth and adult recreation classes, the local girls softball league, as well as meetigs and
counseling sessions for GRI (Gang Resistace in Parount) and Neighborhood Watch.
In addtion, a plaz will be created and ther wil be extenive landscaPe and hadspe
improvements to the park in the center s vicinity. Constrction is scheduled to begiapproxitely, in April 200. (parount, City of, Press Relea, October 2002, Linda
Benedett-Leal and David Johnn, Parount, City of; Reeaon Deart,Novembe 2003). 
Cit;r ofDowDey

12) Downey Landi&

A mied-us conucrcial and industral complex is being proposed . in the City of
Downey which is locted five miles nort of the Parollt refmery. The site is bouned
by Stewar and Gray roads on the nort Lakewoo Boulevard and Clark Avenue on the
west, Impeal Highway on the south and Bellfower Boulevard on the eat. The Downey
Landing s proposal included multiple us for 117 acres of the 160 acre site, includig a
28-acre reta cente tht wil occupy the nortem porton, a movicf producon stuo
complex for the centr porton, and a business/technology park on the eater porton.Kaser Penente plan a new hospitamedica offce complex for 30 acres on the
southern porton of the propert. Tbe proposed Kaiser Permente project wil include a
six-story hospital and a four-story meical offce building. The remag 13 acres of 
160 aces wil be reserved for a schoollparklcag center. 
Tbe fina Environmental Imt Reprt (EIR) (City of Downey, 2(2) discusses the
impact of the Speific Plan, IUd conta recommended mitigation mc:W'es designed to
less thecxt ofidctied imacts (City of Downery, 2002).

,-. . j
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13) Banco Popular Project

The Banco Project is proposed for the northwest comer of the . Rosecrans
AvenueIakewoo Boulevard intersection (13451 Lakewood Boulevard). Tbe project site
conta 15 577 squae feet and; development wil consist of one building containig a

200 squae foot restaurant and a 2 013 squae foot ban. A grdig pennt has been
issued by the City of Downey for the project (personal Communcation Mark Se1hc
May 2003).

14) 12651-65 Paramount Boulevard

A residential trct consistig of eight singJe-famly residences is under constrction at
12651-65 Paramount Boulevard (Persona Communication Mark Selheim May 2003).

15) 12645 Lakewood Boulevard

A residential trct consistig of eigbt single-famly residences is proposed for 12645
Laewood Boulevard (persona Communcation Mark Selheim May 2003). .

City of Bellower

16) 91 Freeway Rap BeauticatioD

Ladscaping and deCorative pating is being performed on the 91 Freeway onloffra
at Bcowc: Boulevard. (City of BelUlower. 2003). 
17) Town CeuterPlaz Project

The Town Center Plaz project is par of the redevelopment plan to revita the
downtown area of Bellfower. Ths project wil spa five acres and featue an outdr
stage, business and atfn station tht would connect to th Metrolin 1rit syste.
Environmenta clearce is being sought for a two and one baf mile bicycle path and
walkay on what is curently a ralroad trk tht is scheduJed to e removed in the nea
futue. This projec is scheduJcd to begin constrcnon approximately at th end of 2003.
(City of Bellflower, 2003).

AI QUALITY

CONSTRUcnON IMACIS

Constrction activities associated with CAR RFG Pha 3 projects at other refineries
have or will be essentially completed prior to the commencement of conStrction
activities at the Paramount Refiner. December 31, 2003 is the date wben MTBE must
be pha out of galine sold in Californa so mDst of the constrction activities at otherrcfUlCi an tms have be Dr wil be completed prior to constrction of the
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Paramount Clean Fuels project. No cumulative constrction impacts are expected from
other refiery projects. 

Ai quality impacts due to constrction at the ParamoW1t Refinery are considered to be
less than significant. It is expected tht. constrction activities .associated with severa
other loc projects wi1 occur dwig the same timefre as the proposed project
including the Industral Warehousing Project (No. 10), the Recreational Facilty (No. 1 I),
the Banco Popular Project (No. 13), and two residential developments (No. 14 and IS).
Potential constrction emissions have been estimated using the UREMlS2002 Model.
Tbe default assumptions in the UREMIS2002 Model (Yolo-Solano AQMD, 2003) were
used since litte inormtion is available regardig these projects (see Appendix B for
adtiona iDormtion).

TABLE 5-

CUMULTI PROJECT
PEA DAY CONSTRUCTION EMSIONS(l)

. . 

(lbslday)

ACTVI1Y
Parount Clea Fuels Priect
Industral Warebouse Priect (No. )0)
Rectiona Center Pri t (No. 1 n
Banco PODuJar Proiec iNo. 13)

Residential DeveloDmcnt (No. 14 and 15) ,
Cuulative Emissions

SCAOMD Thsholds 
CuuJativelv Simificant (1)

308

-:1

322
550

VOC

133

-:1

236

NOx

-:1

-:1

100

SOx

-=)

-=1

-=1

ISO

PMI0
1)8
0:1

0:1

0:1

0:1

118

ISO

Table 5- summs the constrction emissions of the related projects (projects with
approxitely one mile of the Refmer) with constrtion schedules tht might coincide
with constction of the Parount Clea Fuels Project. On a cumulatve basis,
constrction emissions would exce theCEQA thsholds estalised by the SCAQMD
for VOC, asumg the constntion projects occur at the sae time. Therefore, the
cwnuIative air qt1ity constrction impacts are considered significat for VOC
emissions. The cwnulative ai quality constrction imacts are les th sigcat for

, NOx, SOx an PMIO. 

OPERTIONAL IMACTS - CRITERI POLLUTANTS

The RFG Phae 3 projects at all of the loca refmeries wil incre the criteri pollutats
cmitt 1iom the refmeries. Direct staona emiion sources . are generally subject to
regulation. The emissioDS associat with the cumulve CAR Phae 3 projects are
ihWII in Table 5-2. The operation of the CAR Pha 3 project arc expecte 10 

A 003754
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SCAQMD. thesholds for CO, VOC, NOx, SOx and PM10, so air quality impacts are

signficant.' No localized increases in air emissions are expected because the refineries
and temUs are located a sufcient distaces ftom the Paramount Rerumy (see Figue

1).

Cumulative impacts associated with other local projects could also occur durg the
operationa. phase. Operational emissions from projects other th ParamOimt are
expected to be largely due to mobile source emissions. The operationa emssions have
been estite iD Table 5-

TABLE 5-2

CUMATI PROJECT
PEA DAY OPERATIONAL EMSSIONS(l)

(poUDds per d:lY)

SOURCE VOC NOx SOx PMIO
Ultn CAR Pha 3 Proiec 51.0 156 164 2678 287Cohis Ethl Imrt & Dill

, -

Projec
CODocPhillios CAR RFG Phae 136 514 4D2
BP ARCO CAR Pha J Priect
SheD CAR Pha 3 Proiect 2.213 482 203D
ExxonMobil CAR Pha 3 Proicet 28B 138 103
ChevronTeu CAR Pha 3 Priec 393 347 103 2498 843
Th Par Tcn
Parunt Clea Fucls Prjec 104
Inustr Warhous Prject (ND. IO)( 0:1 . 5

Retiona Ceter Prjec (No. 1 n 0:1

Banco Po!'ula Prject (No. 13)\ 109 0:1

Rcidcti Deelopmet (No. 14 aDd 15t 0:1

Cumulative Emissions 744 441 662 486
SCAQMD Thesholds 550 150 ISO.

ificat (? YES YES YES YES YES
(1) Negative numbes represent emissiDn redtions.
(2) Ba on UREM2002 Modl, min defat &SW!tiOD.

On a regiona basis, RFG Phae 3 fuels produced by the refmeries are expected to result
iD a reduction in emissions from mobile sources tht utiliz the reformulated fuels. TablesW1 the expected statewide emission decreas from the mobile sources,
which us the refonnuiatcd fuels. As a conservative approach. the"statewide mobile
SOW' emiions .redu.rions arc Dot credited toward mitigation of cumulative impacts.
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TABLE 5-3

CAR PHAE 3 EXECTED STATEWIE EMSSION CRAGES(poundi per Day) 
1998 Average In-Use Future

Fuel Representative In- DifereDce
POLLUTANT Use Fuel Based on

Flat LImits
2005 2010 200S 2010 200S

NOx 200 3400 33,200 27,200 3740
Ext Hydrbo 16. 9.3 16. -0.

32 00 18.00 33, 19200
EvaDOrativc Hvdrns 28 800 22 60 28.800 22 60
Total Hvdrns 60.800 -41.211 61,800 -41.00 -1.
Ncptivc num inr; emon redtion. Source: CA. 1999

Ai quaity impacts associate with operation of the six RFG Phase 3 projects ar
considered signficant since SCAQMD mas emissions thesholds are expte to be
exceeded. Althoughoperauons wil exceed the significaCe thesholds, there wil be
large regiona benefits from the use of the refonnulated fuels by mobile sources.
Emiions of mobile sources will be reduced for NOx and VOCs counterag the
emions being produced by the refmeries and providing an envionmenta beefit. The
emssion reductions ar expected to be far grter than the diec cumulative emissions
frm the refieres. In addition, the RFG Pha 3 compliant fuels are expeted to result
in a 7.2 pecent reduction in potency-weighte emissions of toxic air contats from
mobile sources using the fuel providing addtiona emissions benefits. Furer, the diesel
sulfu limt of 15 ppmw wil help gcnerate signficant air quaity benefits by enablig the
effective perforIce of advance diesel exhust emissions control technologies 
red emons of ozone precurrs (NOx an VOCs) and diesel pariculate matter-

. The cumulative opetional emissions asiat with projects in the Parount ar ar
expeted to exce SCAQMD thesholds for CO, VOC, NOx, SOX and PMIO.
Thereforc, cumultive ai quality impacts are significant.

OPERATIONAL IMACTS - TOXIC AI CONTAMANTS

In order to determe the cumulative impacts cif toxic air conta, the emissions
from the implementation of the proposed project were anlyze. This is referred to as the
post-project scenao and includs all the existing emiion sources at the Parount
Refinery, plus the proposed modified emission sources asiated with the revis
reformulated fuelS program. In addition. the potential cwnulative impacts asociated
with the overlap of emissions from other .refieries were addressed in the anysis
provide below. Tbe other cwnulative projects (projects 8-17) are not expeted to emit
lOxic air contats durng operations and, therefore, were not includ in thanysis. 

5;,15

r-.
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A comprehensive air dispersion modeling analysis and a Health Risk Assessment (H)
were performed for the projected refinery emissions following completion of the
proposed project. This section discusses the results of the air dispersion modeling and
health risk assessment. The procedures used to comp1ete the projected HR are the sae
as those used to complete the baseline HR (see Chapter 3 , Air Quaity). The lI cont in Volume II, which should be consulted for fuer detals.

Hazrd IdenticatioD

The list ofTACs evaluated in the post-project scenaro is the same as those identified in
the balie assessment (see Tab!e 3-6).

EmisioD Estiations and Sources

The estited mas emissions of toxic ai contaants were based on a combintion of
the baselie emisions and engieerg esttes that reflect operation of the propose
project. For fuer detals on the emission estites see Chpter 4, Ai Quaty andVolumeU. 

BR Methodololt

The source paete for the post-project sceno were Used as input to the ISCST3
modl to determe !unti ground-level concentrtions. The output. from the ISCST3
modl was combied with estited emissions for each TAC in the ACE2SBS mode!.
The ACE2S88 model caculate the hl:th ri asocia with the post-project sceno.
The ISCST3 mod! used the sae assumptions as the baseline model for receptor grds
meterological data and so fort The ACE2S8B model used the sae asumptions for
the pot-project scenao as the baline modl for multi-pathway anysis, pathways to
exposures, and defauJt exposure asumptions. The model was us to identify the MEIW
and MEIR for the post-project scenao. The ACE2588 model caCuJlLted both
cacinogenic and Don-cacinogenic heath imacts.

Post-Project BR ReuJts - Carcloienic Heath Impacts

MuimWD Exposed Individual Worker

The predcte Dly;mllTT cacer ri at the MEW area due to exposure to projecte post-
project emissions was calculated to be 2. 15E-06 or two per millon. The location of the
MEIW is the sae as tht for the baeline scenaro and is shown in Figure 5.3. Tab!e 5-4
shows major source contrbutions to the MEIW. Emissions :&om Fugitives - Norteat
Tan Fan account for about 45 percent of the MEIW cancer risk. Emissions of
bene arc respnsible for about 75 percent of the MEIW risk (see Tab!e 5). Tbe
cancer ri at the MEIW dos not exceed the cancer risk signifcance theshold in Tab!e
4-1 and is less th significant.
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DRA EI: PAROUNT CLE FUELS PROJcr

TABLE 5-4

EMION SOURCE CONTRIUTION TO CANCER RISK FOR
POST-PROJECT SCENARO MEIW

Source
Source Name Percent

No. CODtrlbutlon

100 Fugitives for Norteat Tank Fan 45.

111 Heaters H303-306

130 Fugitives for lIS Units

Fugitives for Crode Unit I

Fugitives for Jet Fuel Area

Fugitives for Crode Unit 2 6 -

101 Fugitives for Nortwest Tan Far
116 Fugitives for New BenSatlsom Unit

114 COGEN 1.7

102 Fugitives for Nort.Centrl Tan Fan
. Tan 12502 1.0

Flar 1.0
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TABLE 5-5

TAC CONTRUTION TO CANCER RISK FOR
POST-PROJECT SCENARO MEIW

Toxic Air Contaant Cancer Rik Percent
Contribution

Acetaldehyde 4.42E- 0:0.1
Arsenic 1.22E-
Benze 1.58E- 74.

Butaene 81E-
Cadum 6SE-08
Carbon Tetrchloride 2.14E- 0:0.1
Chloroform 2.l0E- 0:0.1
Chromium dfex) 1.6E-07 

Ethylcne Dibromide 36E- 0:0.1
. Ethylene Dichloride 22E-13 . 0:0.
Formldehyde 20E-
Led 66E- ..0.
Methvlcne Chloride 77E- ..0.1
Nickel 75E- ..0.
Perchlr.rothvlcne 26E- 0.4
PAHs 61E- 17.
ProDylcne Oxide 03E- ..0.1
Stvcne 20E- ..0.
Vinyl Chloride 1.61E- ..0.
Total 10E-06

Maxium Elposed IDdividual Resident

The predicted maimum cacer rik at the MEIR area due to exposure to projected post-
project emissions was caculated to be 9.81E-06 or abut ten per millon. The location of
the MEIR is east of the Refmery and is shown iD Figue 5-

3. Table 5-6 shows major
source contrbutions to the MEnt Emissions uom Fugitives - lIS Unit acount for
about 21 percent of the MEIR risk (see Table 5-6). Emisions of benze are responsible
for abut 60 pecent of the MEIR ri (see Table 5-7).

r-.
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TABLE 5-

EMSION SOURCE CONTRUTON TO CANCER RIK FOR
POST-PROJECT SCENARO MEff

SDurce Source Name Percent
No. Contribution
100 . FuRitives for Norteast Tan Pan 21.

itives for Crude Unit 1 11.
111 Heatcrs H303-306 10.

Fugitives for Crude Unit 2
130 itives for HDS Units

FuRitives for Jet Fuel Area
114 COGEN
101 itives for NOlthwes! Tailk F8J"'

Heater H-61
116 Fugitives for New BenSatJsom Unit

Heater H-801

Heater H-802 2.1
ter H-860 1.6

Heater H-62 1.4
104 Fugitives fo:, Nort-Centr Tan Far
112 Heater H501 1.2

Flar 1.2
Heater H-907 1.1
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TABLE 5-

TAC CONTRIUTION TO CANCER RISK FOR
POST-PROJECT SCENARO 

Toxic Ai Contaminant Cancer Rik Percent
Contribution

Acetaldehyde 3SE-09 0:0.
Arenic 92E-
Benne 88E- 59.

Butadiene 89E-
Cadmium 20E-07 1.2Carn Tetrhloride 1. 62E-ll 0:0.1
Chlorofonn l.S9E- 0:0.
Chromium (Hex) 50E-
Ethvlene Dibromide 30E- 0:0.1
Ethvlene DichJoride 46E- 0:0.1
Fonnldehvde 04E-
Lead 0IE- 0:0.
Methylene Choride 10E- 0:0.
Nickel 6.41E-
Perch)oroethvlenc 4. 63E- 5 .
PAR 70E-06 27.
Propylene Oxde 1.59E- 0:0.StYe 3. 18E- 0:0.1
Vinvl Choride 1.22E- 0:0.

Tota 81E-06

The one per millon-cancer risk isopleth for the post-project scnaro is shown in Figue
3. Ths isopleth was ca1culte based on the sae assumptions used to calculat the

residential cancer risk includg a 70-yea exposure and multi-pathway asumption. The
cacer risk at the MEIR does not excee the cancer risk signficace theshold in Table 4-
I of ten per millon and is less th signficant. The post project cancer risk is reduced 
a result of the project. The reuction is due to the reduced benzene content in products
ard process strea in order to meet CAR Phase 3 requirements, and the overal.
reduction of benzne at the facility by the addition of the benzne satuon andisomcolJ unt, which convert benzne to less toxic components.
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Cancer Burden

The cancer burden for the area SUIOundig the Parount Refinery was calculated using
the same assumptions as the baseline cacer burden caculations. The tota excess cacer
burden within the area of inuence was predicted to be 0.122 and 0.0054 for the
residential and occupational populations, rcspectlve1y. (See Volume n for fuer
detas.) The combined excess cancer risk was predicted to be 0. 127. The cancer burden
does not exceed the cancer risk signcance theshold in Table 4-1 and is less signcant. 

Sensitive Receptors

Tbe mamum cacer risk to a sensitive receptor was estimated to. be 7.64E-06 or
approxitely eight per millon at the Baxr Elementa School. This risk estite 
conservative as it is bad on a 70.yea contiuous exposure period. The cancer risk at
the sensitive receptors does not exceedthc cacer ri signficance theshold in Table 4.
and is less th signcaL. 
Post-Project im Results - Non-CarciDoaemc Heath Impacts

. Acute Hard Index

The highest tota acute had index for any single toxicologica endpoint was estit.
to be 0.014, at an ocupational receptor, for the respirory syste prily due to
exposure to hydrogen sulfide (44 percent). The acute had index does not exceed the
signcace theshold in Table 4. 1 and is less th signcaL

Chronic Had lDdex

The highest chronic ha index for any single toxicological endpoint was estite 
be 0.031, at an occupationa receptor, for the respirtory system, prily due to
exposure to benze (39 percent) and formdehyde (23 perccnt). The chronic hadin doe not exceed the signfica thesold in Table 4-1 and is les th signfica

Tbe cwnultive impacts asociated with the post-project sceno would be below the
signficace crite for cacer risk at the MEIW and the MEIR for the chronic and acute
"hazard imfice. Furer, the proposed project would reuce emissions of some toxic air
contats, e.g. benzne, thus reducing the overall heath risks associatd with
exposure to Refmery emissions. Therefore, adverse cumulative imp ts assoiated with
toxi ai contats are not expected from the Paramount Clean Fuels Project.

, ,
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TAC Impacts from Other Cumulative Projects

Based on the available data, the cumulative impacts associated with other proposed Clean
Fuels projects (Project Nos. I ugb 7) are not expected to result in signficant TAC
impacts since the projects are disbured thoughout the southern California area so TAC
emissions would not be expected to overlap. '!e other cumulative projects (Project Nos.
S though 17) are not expected to generte signficant quantities oftoxic ai contats

MIIGATION MEASURS

Mitigation measures for constrction activities have been imposed on the varous
individua projects. There are no addtional feaible mitigation measures to fuer
oontrol consction emssions.

Tbe mitigatiDn meaures to miimize emssions associated with opertion of the related
projects include the use of BACT for all new emission sources and modifications to .
existig sources. The use of BACT would controllocaljzed emissions. A BACT review
wil be completed durg the SCAQMD pennt approval process for all new/modfied
sources. In addition, the related refmcr projects would provide regional emion
beefits by reucing emissions from mobile sources th use the reforiulate fuls.

LEVE OF SIGNICANCE AFTER MITIGATION

The cuulative ai quaity impacts due to. conscton and operation of the RFG Pha 3
projects ex.ce the SCAQMD signficace thesbolds in spite of implementig all
feaible mitigation meaures. The cumulative impacts of TACs for cancer risk at the
MEff as less than sigrficanl The cumultive impacts associated with the post-project
sceno would be below the signficace crte for cance risk at th MElW, ME
an for th chronic and acut had inde. 

HAS AN HAOUS MATERI

PROJECf IMACTS

The cumulative impacts from and between the onsi1e opetion of the refieries

' .

RFG
Pha 3 projects (Project Nos. 1-7) arc not expected to be signficant becaus of the
distace betWee Parount and the other failties. The closest refiery with a clea

. fuels project to the Parount Refiery is the BP ARca Refmer located about 11 miles
south of the Paramount Refmer. Tbe impacts assoiated with the Parount Refmery
propose project arc expecte to trvel less th 1,000 feet, which would Dot reah the
ot1er locl refineres or any of the other cumulative projects. Projects Nos. 8 though 17
are not expete to involve hardous maals or generate signficant had impacts.
Therefore, no signifcant cumulative had imacts arc expected with the other relateprojects. 
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MITlGATJON MEASURS

The . proposed project impacts on hazds are considered significant. However, these
impacts wil Dot combine with the impatts of related projects due to the distace between
the facilties. A number of existing rues and reguations apply to the Parount
Refiery and other proposed projects. Compliance with tbese rues and regulations isexpcted to miimi refinery-related hads. Compliance with these rues andregulations should also mize .the hazds at other refmenes.

. LEVE OF SIGNICANCE AFTER MITIGATION

Tbe impacts of the varous projects on hazds are not expected to be cumulatively
considerable as hazds at or with one project area are not expected to impact or lead tohads at other failties or to combine in the sae location.

TRSPORTATIONtTF1C

For the proposed project, the project's contrbution to cumulative trrttion/trafc
impacts is not signficat because the trffc conditions would essentiaJly be the saewhether or not the proposed project is implemented, because the proposed project 
such minim!!! effects on trc conditions as explaine4 below. 
Cuulative trc imacts have been analyze using the ttfic counts taen in 2003 andassumg genera growt in the area. Table 5-8 shows the baseline and the cumulative
LOS anysis and volume to capacity ratios due to genera growt in the area. . These
ratios were caculate assumg a projected trc growt of one percent Re yea and nochages in existig intersection geometres. Cum1ive impacts are not expeted to
result in signficat chages in LOS.

The cumulative trffc analysis for the momig pea hour indicas th there would beno chage.in the LOS for all but one intersetion in the Paramount area. Tbe LaewooBlvdJSomerset Blvd. intesection is expected to chage from LOS A to B, which is not
considered signficant since trfic flow would not be signficantly adversely impacteThrefore, cumulve imacts on trc dwig the morng are less th signcat.

The cumultive tiffc anlysis for the evening pe hour indicates tht there would be nochage in the LOS for aU but one intersection in the ParoW1t area The Downey
AvenuclAlondra Boulevard intersetion is expet to ch.ge from LOS C to D. LOS D
tyicaly is the level for which a metropolita area street system is designed The growtintrc is less th two percent of the overal trafc at the intersection and is considered
less th signcant Therefore, cumulative impats on trafc durg th p.m. operationsarc l: th signficant. 

'--

, i
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On-and-Ofr Rap Freewa:r Traffc Du ing Operations

Two fteeways borderig the proposed project wereanalyzed for traffc impacts durng
operations. The Century Freeway (1- 105) is located approximately six miles nort of the
proposed project and the Aresia Freeway (SR-91) is approximtely 14 miles south. The
cumulative naffe analysis included . the intersections of Downey Avenue and SR-91,
Lakewood Boulevard and SR-91, both of which are south of the Parount Refmery, and
the intersection of Laewood Boulevard and the 1-105, which is nort of th Refiery.
The analysis indicates that the LOS at these intersections is not expected to chage.
Therefore, the cumultive impacts at thes intersections are expected to be less signficaL 

TABLE 5-

CuMULATIVE TRC IMPACTS
LEVE OF SERVICE ANALYSIS AN VOLUMTO-CAACITY RATIOS

OPERATIONAL

BASELI CU11 IMAClS
AM PEAK PM PEA AM PEA PM PEA

VDllI

Volume ID I Valum 1D Volume so Capaity I . VDlum 10 Caty
Capeil) I : Capuily Cahy R.Do I C:pail)INEC'0N LOS RAtio LOS Ratio LOS . Ratio In=rsc LOS R.liD

Do"''lyAvc.
662 761 674 777 003Ro Ave.

Down Ave."
687 871 0.01 701 001Somc Blvd. I B

Down Avo. 
637 793 649Alond Blvd.

Down Ave.
SR91 WB aff

780
I B 0.6 79"5 0.00 637SR9J WB 0111

EB ol'
Do""'I)' Avo. 

I BSR91 EB 661 673 633
SR91 ED off.L. Blvd."

I c1I051! D 0.560 749 573 766 001
1105 WBal. Blvd. 

562 I C 745 0.577 00 I 764Rose Avo.Uk Blvd. 
0.598 I B 671 621 685SomoBeBlvd.

Blvc! 00 I 165
Alondra Blvd.

54 I 750 0.551

Laoo Blvd &.
SR91 WB ""art

41B I A 586 427 591

SR91 WB a'MI
LaewDO Blvd 

SR1 EB 
0.520 I B 691 0529 700SR.91 EBoaDIr.

raps.
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LEVEL OF SIGNIICANCE

AIl intersections near the Parount Refmery are considered to have less than significant
cumulative impacts, since free-flowig trfic would contiue and is not expected 10
chage. Therefore, the cumulative impacts on trc durg the B.rn and p.m. would be
consid=ed les th signficat.

MITIGATION MEUR
No signifcat cuulative imacts have been idetified so no mitigation measurcsare
required.

LEVEL OF SIGNIICANCE AFER MITIGATION

The trc impacts assoiated with the proposed project and other related projects ar not
expeted to be significat or result in adver ttc impacts tht would contrbut to the
cumve trc impacts.

,-.
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ToxFAQsTM
for

Trichloroethylene (TCE)
Tricloroetileno

CAS# 79-01-

"..

Ths fact sheet anwers the most frequently asked health
questions about trichloroethylene. For more information, you
may cal the A TSDR Infonnation Center at 1-888-422-8737.
This fact sheet is one in a series of sumaries about hazardous
substances and their health effects. Ths information is
important because this substance may hann you. The effects of
exposure to any hazardous substance depend on the dose, the
duration, how you are exposed, persona traits and habits, and
whether other chemicals are present.

'-'"..".,.,.,..,.....,.. ............,....."..",..,.,...".. ,.,....,.,...,.,....".... .....,..,....."...,.....

:HIGHLIGHTS: Trichloroethylene is a colorless liquid which 
is used as a solvent for cleaning metal parts. Drinkng or 
breathng high levels of trichoroethylene may cause nervous 
isystem effects, liver and lung damage, abnonnal heartbeat
: coma, and possibly death. Trichoroethylene has been found 
iin at least 852 of the 1 430 National Priorities List sites

~~~~~~
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What is trichloroethylene?
TrichlQroethy lene (TCE) is a nonfmmnable , colorless liquid with
a somewhat sweet odor and a sweet burg taste. It is used,
mainy as a solvent to remove grease from metal parts , but it is
also an ingredient in adhesives , pait removers , typewriter
cOITection fluids , and spot removers.

Trichloroethylene is not thought to occur natualy in the
environment. However, it has been found in underground water
sources and many surace waters as a result of me manufactue
use , and disposal of the chemical.

had; (c tOD
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What happens to trichloroethylene when it enters the
environment?

. Trichloroethylene dissolves a little in water, but it can
remai in ground water for a long tie.

. Trichloroethylene quickly evaporates fromsurace water, so
it is commonly found as a vapor in the ai.

. Trichloroethylene evaporates less easily from the soil than

htt://www . atsdr. cdc.gov/tfacts 19 .htm 5/31/2005
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MHMls

Interaction Profiles

Priority List of Hazardous
Substances
Division of Toxicology
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from sUlface water. It may stick to particles and remai for 
long time.

. Trichloroethylene may stick to paricles in water, which wil
cause it to eventually settle to the bottom sediment.

. Trichloroethylene does not build up signiicantly in plants
and anals.

:!i

How might I be exposed to trichloroethylene?
. Breathg ai in and around the home which has been

contamated with trchloroethylene vapors from shower
water or household products such as spot removers and
typewriter cOITection fluid.. Drig, swimmg, or showering in water that has been
contamated with trchloroethylene.

. Contact with soil contamated with trchloroethylene, such
as near a hazardous waste site.

. Contact with the ski or breathg contamated ai while
manufactug trchloroethylene or using it at work to wash
pait or grease from ski or equipment. .

bad: to top
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How can trichloroethylene affect my health?
Breathg small amounts may cause headaches, lung iIitation
dizziness , poor coordination, and difficulty concentrating.

Breathg large amounts of trichloroethylene may cause impaied
hear fuction, unconsciousness , and death. Breathg it for long
periods may cause nerve , kidney, and liver damage.

Drig large amounts of trchloroethylene may cause nausea
liver damage, unconsciousness, impaied hear function, or death.

Drig small amounts of trichloroethylene for long periods may
cause liver and kidney damage, impaired iImnune system fuction
and impaied fetal development in pregnant women, although the
extent of some of these effects is not yet clear.

Ski contact with trichloroethylene for short periods may cause
ski rashes.

WkJ:)..tQl

How liely is trichloroethylene to cause cancer?
Some studies with mice and rats have suggested that high levels of
trchloroethylene may cause liver, kidney, orlung cancer. Some
studies of people exposed over long periods to high levels of
trchloroethylene in drig water or in workplace ai have found
evidence of increased cancer. Although, there are some concerns
about the studies of people who were exposed to trichloroethylene
some of the effects found in people were simlat to effects in
anals.

http://www . atsdr. cdc. gov /tfacts 19 .htm
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In its 9th Report on Carcinogens , the National Toxicology
Program (NTP) detennied that trchloroethylene is "reasonably
anticipated to be a human carcinogen." The International Agency
for Research on Cancer (lAC) has detennned that
trichloroethylene is "probably carcinogenic to humans.

back to t()

Is there a medical test to show whether I've been exposed
to tricWoroethylene?
If you have recently been exposed to nichloroethylene , it can be
detected in your breath, blood, or urine. The breath test, if it is
perlonned soon after exposure , can tell if you have been exposed
to even a small amount of trchloroethylene.

Exposure to larger amounts is assessed by blood and urine tests
which can detect trchloroethylene and many of its breakdown
products for up to a week after exposure. However, exposure to
other simlar chemicals can produce the same breakdown products
so their detection is not absolute proof of exposure to
trchloroethylene. Ths test isn t available at most doctors ' offices
but can be done at special laboratories that have the right
equipment.

ha(:k te Wi)
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Has the federal government made recommendations to
protect human health?
The EP A has set a maximum contmniant level for
tlichloroethylene in drig water at 0. 005 milligrams per liter
(0. 005 mg/L) or 5 parts of TCE per billon parts water.

The EP A has also developed regulations for the handling and
disposal of trchloroethylene.

The Occupational Safety and Health Admistration (OSHA) has
set an exposure lit of 100 pars of trichloroethylene per milion
pars of air (100 ppm) for an 8-hour workday, 40-hour workweek.

tf,:KJQJQP'.

Glossary
Carcinogenicity: The ability of a substance to cause cancer.

CAS: Chemical Abstracts Service.

Evaporate: To change into a vapor or gas.

Miligrmn (mg): One thousandth of a gram.

Nonfamable: Wil not bum.

ppm: Pars per milion.

http://www . atsdr. cdc.gov/tfacts 19 .htm 5/31/2005
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Sediment: Mud and debris that have settled to the bottom of a
body of water.

Solvent: A chemical tl1at dissolves other substances.
!-,:J tf.. :!i
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Where can I get more inormation?
A TSDR can tell you where to find occupational and enviromnental
health clics. Their specialists can recognize, evaluate, and treat
illnesses resulting from exposure to hazardous substances. You
can also contact your communty or state health or environmental
quality department if you have any more questions or concerns.

For more information, contact:
Agency for Toxic Substances and Disease Registr
Division of Toxicology
1600 Clifton Road NE, Mailstop F-
Atlanta, GA 30333
Phone: 1-888-42-ATSDR (1-888-422-8737)
FAX: (770)-488-4178
Email: A TSDRIC(gcdc.gov

bC3(:k tG ()D

ATSDR Inonnation Center ATSDRIC(gcdc.gov 11-888-422-8737

Ths page was updated on November 22 , 2004
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Terrell Watt, AICP
Terrell Watt Planning Consultants

1937 Filbert Street

San Francisco, CA 94123
terrywatt att.net

office: 415-563-0543
cell: 415-377-6280

EXPERIENCE

1989 - TERRELL WATT PLANNING CONSULTANTS
Planning consulting firm owner

1981-1989 SHUTE, MIHALY & WEINBERGER
Planning ExpertParalegal

1981-1983 MUNDIE & ASSOCIATES
Planning Consultant to public and private clients

1979-1980 EDAW, INC.
Project Management, Planning Consultant

PROFESSIONAL MEMBERSHIPS AND BOARDS

American Institute of Certified Planners (AICP)
American Planning Association (APA)
Board Member of the Conservation Biology Institute ww.consbio.org

EDUCATION

USC GRADUATE SCHOOL OF URBAN AND REGIONAL PLANNING
Masters degree in City and Regional Planning

STANFORD UNIVERSITY
Bachelor s degree in Urban Studies

Since 1989, Terrell Watt, AICP, has owned Terrell Watt Planning Consultants. Ms.
Watt' s firm specializes in planning and implementation efforts focused on regionally-
significant projects that promote sustainable development patterns. Prior to forming her
own consulting group, she was the staff planning expert with the environmental and
land use law firm Shute, Mihaly & Weinberger. She is an expert in general and specific
planning, open space and agricultural land conservation and environmental compliance.
Her skills also include public outreach , negotiation and faciltation.



Terrell works with a wide variety of clients throughout California including conservation
organizations, government agencies and foundations. Her recent projects include:

Project Coordinator for the Los Angeles Housing Infil Potential
Methodology study, funded by an Environmental Justice Grant from
Caltrans and jointly sponsored by the City of Los Angeles, County of Los
Angeles and Environment Now.

. Secretary Terry Tamminen s Representative to the California Housing Infil
Study Task Force, a Subcommittee to the State s Smart Growth Task

Force.

Planning consultant to the American Farmland Trust providing expertise on
the efficacy of general plan s to protect prime farmland in the Central Valley
and Central Coast of California.

. Advisor to the Governor s Cabinet on options for restructuring the "smart
growth" dialogue.

. Advisor to the Attorney General's office on the status of general plans and
housing elements in California.

. Primary consultant to the City of Livermore on the South Livermore Wine
County Specific Plan and Transfer of Development Rights Program.

. Consultant to the Institute of Local Self Government for the development of
A Local Official's Guide to Funding Open Space Acquisition.

Consultant to the Planning and Conservation League led coalition of
community and environmental groups on California High Speed Rail.

. Member of Mayor Gonzales ' San Jose Coyote Valley Task Force to
revision the Coyote Valley on behalf of the Silicon Valley ConservationCouncil. 

. Founder and Project Director of the newly forming Association of Infill

Housing Builders.



Out of Reach in 2004
Renters' Housing Wage

It costs $1 123/month to rent a decent two 
b edro om/ one bath apartment in Long Beach. ! The
standard for housing affordabilty is that a famy
should not pay more than 30% of their eargs
on rent. Thus, a workig famiy needs to earn
$21.60 per hour - or $44 924 per year - to afford

the average two bed/one bath rent in Long Beach.

The mium wage in Calorna is not enough to
pay the rent in Long Beach. At $6.75 per hour
two fu-tie mium wage workers supportig a
famy would have to each work neary 64 hours
per week to afford the average 2 bedroom/one
bath rent.

Decent Rental Housing is Out
of Reach For

fast food workers $ 14 800/year
garment workers $ 14 800/year
cashiers $15 200/year
securty officers $17 100/yearnurses aides $18 800/ year
social worker $24 900/year
bookkeepers $26 700/year
jantors (unonied) $27 500/year
admstrative ssistants $30 368/year
carenters (non-unon) $33 400/year
auto mechanics (non-unon) $33 000/year
lega secretaries $36 000/year
computer techncians $37 400/year
grade school teachers $40 100/year
county sheriff deputies $43 600/year

1110% of HU , 2004, proposed fai market rent.
Februar 2004 Dataquick, as prited in LA Times using the mean

of the medis listed for 11 representative Long Beach city zip
codes.
3 This assumes 5% down, an interest rate of 6% and a loan perod
of 30 years.

* Postsecondar.

Long Beach
Housing Wage:
For City 9f Long Beach renters

$21.60Ihour
$44,924/vear

For City of Long Beach homebuyers

$41.35/hour
$98,492/vear

Homebuvers' Housing Wage

In Februar 2004, the median-priced home in the
city sold for $387 909. The monthy mortgage

payment needed to support buyig the median
priced Long Beach home is $2 209/ month ($2 736
once taxes and insurance are included). A famy
would need to ear at least $98 492 to support ths
mortgage, assumg they pay no more than 33% of
the famy s income.

Homeownership is Out of
Reach For

fuefighters
registered nurses
police officers
computer programers
electrcal engieers 
unon carenters
database admstrators
nursing instrctor

geography instrctor

computer systems analyst
education admstrator

SCANPH
Southern Caliorna Association of Non-Profit Housing

3345 Wilshie Blvd, Ste 1005 Los Angeles CA 90010
(213) 480-129, fax (213) 480-1788

April 2004

$45 800/year
$47 700/year
$49 400/year
$49 858/year
$53 100/year
$57 200/year
$59 OOO/year
$59 300/year
$63 170/year
$64 140/year
$84 000/year



Demot!raphic Data for the Community Around Lont! Beach Memorial:

Long Beach Memorial Medical Center
2801 Atlantic Ave.
Long Beach, CA 90806

Data taken from the 2000 Census

Zip Code: 90806 (12 mile width)
Total Population for this zip code area: 49 641

. 9.6 % are children under the age of 5.

. 34.9% are children under the age of 18.

. 6.8% are people 65 or over.

. 27.3 % of the population 21-64 years of age have some type of disability
status.

Priarly people of color:
. 20.5% Afrcan American
. 19.7% API

43.4% Latino or Hispanc
Signficant immgrantpopulation & need for language access:

. 37.3% foreign born.
59.4% speak a language other than English at home.

fucome:
Median family income is $31 050 , 38% lower than the national median famly
income of $50 046.
26.4% of families live below the poverty level, almost 3 times the national
average.

. 28.6% of individuals live below the poverty level, more than twice the
national average.

Housing:
. 63.3% renter-occupied, 36.7% owner-occupied

Median value of single famly home is $171 000 compared to $211 500 for
Californa (19% lower than the CA median).

The General Plan Update notes that the City has experienced a 49.2% increase in
severely overcrowded units and that 58.0% of the housing units were built prior to
1960.

1 Using the zipcode to represent the communty surounding LBMC and the planned expanion provides a
better set of data for our puroses than a smaller geographic area.
2 "

Techncal Background Report General Plan Update Ch. 2, p. 2-
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2 POPUlATION, HOUSING AND EMPLOYMENT

This section analyes the population, housing. and employment impacts of the proposed
project. Within. this secton are discussions on the populaiion characteristics, housing. and
employmnt opportunites within the planning region. .

ExiSTING SENG

REGIONAL AND LOCAL SETNG

The project site is located on the Placer County porton of Mar Valley. This area of the Marts
Valey has remained relativel undeveloped aside from a few recreational and residential
developments. Th majority of the population within the Placer County portion of the Mart
VaHey is located in thre primary development areas, including Nortar-at-Tahoe. lahontan,
and the Pondersa Palisades. Siera Meadows, Ponderso Ranchos. and Mortisood Esates
subdivions located adjacent to the Tow of Truckee. However. both Norhstar-a-Tahoe and
Lahontan provide primarily recreational and seaonal housing; fhe majority of the peanent
populations in the Placer County portion of Maris Valley reside in the Ponderosa Pafisades. Sierra
Meadow, Ponderosa Ranchos, and Marisood Estates subdivisions. Oth than thee
development area, the majority of growh has occulTed in Nevada County and the Town ofTruckee. 
Housing and development restrctions in fhe lake Tahoe Basin, as well as area housing costs,
have createcj an afordable housing shortage in th area. Additionally, resort cOmmunities tend
to generate a large supply of low-payng jobs. Resrictons in the Lake Tahoe Basn were set up
to manage the land use and resources of the lake Tahoe region basd on environmental
protecon and the encouragement of recreation-oriented land uses. The rescfjve nature 
potential development in the Tahoe Basin has forced surrounding areas to absorb the growt
presures. Housing projects in the Mart Valley area tend to be second home in nature p.e.,
seasonal use) CBd are generally not considered affordable. Affordable housing developments
ore generally not proposed beause of the high land values and the recreafonal .oriented landuse of the area. 
Within the Tahoe area, a development right of one residential unit is given for each of the 16.
Parcels in the basin. unles otherse resricted. This means that multiamil projects must obtain
development rights for each addtional unit proposed and furt land subciisions are
prohibited. Because of the land restrctions and the high land values of the area, offordable
hous;ng will continue to be limied (placer County 19940'-

Populaton and grow projectns for the Mart Valley Community Plan area are difcult to
pinpoint boed upon the rereational natre of the area and the use of the properies as
secondar residences. Buildout figures from the 1975 Mars Valley General Plan, th 1994 Placer
Count General Plan, and recent development approvals provide a vared array of populaton
and housing figures for the area.

The 1975 Martis Valley General Plan was prepaed for an area wihin both Placer and NevadaCountes. Th planning documet provided growt projecions based upon demographic
inforation at the time. Mos of th population figures have not been met. Th permanentresident populaton in the Marts Valley General Plan area was esfimoted to be approximatel

200 perons in 1975, with a relately high peentage of second homes at approximately 
percent. The average year round populatn was estmated based on 1heefactors (1) the
seaonal natre of th job market asociated wi sid areas and consction work (2) the tourist
use and occasinal rentals of condominiums; and (3) the interitent occupancy of second
homes (Placer County 19750).

PI Coun
July 200 Higan

Omi Envirme Im Rep
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POPULATION, HOUSING AND EMPLOYMENT

The permanent population projected to be within the Martis Valley General Plan area for both
Nevada and Placer Counties by buildout (19901 was estimated to be 22.00 to 25.000 persons.
This estimate was based upon two methods for estimating permanent population. The first
method was based upon the following assumptions: (l) .the primary homes of moderate cost
and mobile homes wil serve permanent residents of the area; (2) the rentals of moderate cost
will serve transient employees of the area but would generate the equivalent of 80 percent
occupancy by permanent residents; and (3) there are 2.000 existing dwellng units that could
serve a permanent population. This method of estimation results in a figure of 8.627 priar
dwelling units or 25.881 permanent residents at 3.0 persons per dweling unit. The second method
for estimating permanent population was derived from the ratio of four secondary homes to
three primary homes in the Tahoe area. The 1975 plan provided for 17.000 dwellng units of all
types. Based on the basin ratio, the permanent population of the Martis VaHey General Plan
area at complete buildout would approach 22.000 persns (Placer County 1975a).

The 1975 Maris Valley General Plan also projected the peak weekend population to be
approximately 4- \,000 persons for the Martis Valley area within Nevada and Placer Counties,
based upon the continued demand for primary and second homes. a peak occupancy rate of
80 percent, and an average of 3.0 persons per dwellng unit !placer County 1975a). The rate
and intensity of development expected within the Martis Valley portion of Placer County and
analyzed wihin the 1975 Maris Valley General Plan has not taken place to date. The majority of
growth since 1975 has occurred within the Nevada County portion of Marts Valley and the Town
of Truckee. which was incorporated in 1993. The 20 census identified census block group 5 of
census tract 220.Q. containing Martis Valley, as having a peranent papulation of 1.335
persons. Developments within the Placer County portion of the Martis Valley General Plan area
have. . not added the number of permanent residents projected by the Martis Valley .General
Plan.

Demographics

Geograph ic Area

Demographic and employment data for the Martis Valley area ore diffcult to aggregate since
Martis Valley is not a political entit nor a federally or regionally recognized area in terms of long-
range planning or U.S. Census data collections. A5 such. very little data are available that are
specific to Marts Valley.

In discussing demographics for the Martis Valley. data from 1hree geographic areas in or relating
to Martis Valley have been included. Not all data tyes (i.e., race, household income, or
housing units) are available for each geographic area. The areas include the following:

Martis Valley Census Tract and Block Group

The closest level of data aggregation to the Plan area is a census block group; Census Tract
220.01, Block Group 5 (Maris Valley Block Group). does not fully coincide geographically with
the Martis Valley, but provides an approximation for data purposes. Census Tract 220.01 (Marts
Valley Census Tract) is a larger geographic unit. but fully encompasses the Martis Valley.

The census tract information for the Placer County porton of Martis Valley does not portray a full
representation of the actual demographics for the area. The census information is primarily
completed by full-time residents and propert owner of the area and appears to have
undercounted the dwelling units in the Placer County porton of Martis Valley. A majority of the
individuals that have property or houses in Martis Valley use the propery for recreational/second

Nortta Hi8land
Dralt Environental Impact RepJt

Placer County
July -?00
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2 POPULATION, HOUSING AND EMPLOYMENT

houses. Census inforation includes housing unit data for seasonal use, but does not indude
any household size, income, employment, or other demographic data for seasonal residents.

Placer Hi Countr Re ional Analysis District

The Placer County porion of the Plan area is within the Placer High Countr Regional Analysis
Distct (RAD). RADs are sub-ounty areas for which the Sacramento Area Council of
Goverments (SACOG) estimates and projects population, household, housing unit, and
employment data. The Placer High Countr RAD extends from east of the Colfax cree to the
northwestern border of the Lake Tahoe Basn, bordered to the nort by Nevada County and to
the south by the EI Dorado County fine. While the RAD is much larger than the Plan area, it
includes data estimates that are more pertnent to the Plan area than Placer COlmty data as awhole. 
Placer County

1990 and 20 cens data have been used to provide demographic informaton for Placer
County.

Town ofTruckee

1990 and 200 census data have ben used to provide demographics for the Town of Truckee,
which is the norhern entry point to the Placer Count portion of the Mart VaUey. While the
Tow of Trucke provides amenities more targeted toward a population of peranent residents
than does the Plan area, the mographiC5' ot Truckee are representative of the Mat Va/ley
Plan area.

Population Trends

As shown in .Table 4. 1, the permnent population in the Mart Valley increased frm 1,00 
1990 to 1,185 in 20, an increase of 18.5 percent. Persns in the RAD increased by 15.6 pecent

. whBe the population of Truckee increased 55.6 percent.

TABLE 4.2-

POPULATION TRENDS

.,. ... . .

iiZ:

.::: : :;:,~~~ :..... :: : :" ~~~~

701 4,013 5,211 172,796 8,9121990

200 185

Change 185

Percet
18.Chnge

1,335 501 025 248 399 13,864

634 488 814 75,603 952

90. 37. 15. 43.8 55.

Sowr:
PfaavCont 199a;PlaceCo 88on of 200 Ci dati
.200 J SaAre Counl ofGo.2 200101 Town of 

Troch 199 200 Ce5U

Pl Co
July 

Nor Hig
Omi Envhme /mRe
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4.2 POPUlATION, HOUSING AND EMPLOYMENT

Housenold Trends and Demo raphjcs

Households

During the decade from 1990 to 2000. households in the Martis Valley Census Tract increased by
39.8 pertent. or 617 households, compared with increases of 692. percent and 57.4 percent in
the Martis Valley Block Group and the Town of Truckee. respectively. Table 4. 2 depicts
household trends from 1990 to 2000.

TABLE 4.

HOUSEHOLD TRENDS

::. :)., . . ; ,:

s Valtey.
.. . : BI0C rOUP1

Valley :1. Pia :fti8.

. . ... .. 

Censs:rJ3I.

. .

co'IIitr,

::.

Town of

. '

riU
1990 299

2000 506

Chnge 207

Percent Change 69.

550 211 &4,101

167 603 93;382

617 592 281

39. 11.4 45.

271

149

878

57.

Source:
1990 Ceus, 20 Census
Town oiTruckee 1994, 200 Censu

3 Sataenfo 
Ar Counil of Governments .2000 200 1

Table 4.2-3 contains household size data. In the Marts Valley Block Group, the average perons
per residence was 2.63. This rate is used throughout this section in determining the population
based on number of units in the Plan area. In Truckee. the -average persons per residence were

72. only 09 higher than the Martis Valley Plan area figure.

TABLE 4.

HOUSEHOW TRENDS - 2000 CENSUS

tl' hi' '
10C:Gro1l. :Tra\

: . :;;- 

own'()rr ee"

: ' :.-::;

ber .

. .

rcnt'

, : : ,

: ::hrCe

( . 

:;:Nuiibe:/.: . pecrir:

Peron 17. 484 22. 961 18.

Peron 212 41. 833 384 903 37.

Peron 15. 359 16.6 916 17.

Person 16. 303 14. 17.

Person 123 310

6 Person 2.4 101

7 or more persons

Totl 100 167 100 149 100
Persons Household

Source: 10 Cesus

Nortsla Highlan
Dr Envirol1lmpa Reort

Plac County
July 200

2-4



. 05 06: 37p

4.2 POPULATION, HOUSING AND EMPlOYMENT

As shown in Table 4.2-4, the Martis Valley Census block group had a median income of $52,941
in 1999, which is $5,907 or 10 percent less than the Town ofTruckee median income of $58,84.

TABLE 4.2-4

MEIAN INCOME

d .

:\;.: ' ::" ':" . ... ;. .:'
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' .
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. .
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220

. "

sta
Median 1989 Houhold Inc
Median 1999 Houehold Incme

$35, 121

$52,941

$36,676

$58,

$40,819

NlA

$36 676

NlA

SoIlJr: 1!JCesST3A; TowofTrucl Gera P/an199; 20 Ce SF3

Tenure

Tenure descrbes th proporon of renters to owners; tenure- rates for Martis Valley are shown in
Table 4.2-5. In the Marts Valley, the majority of households own their home, with 83.8 percent of
houeholds in the Moms Valley Block Group owning and 77.3 percent of houeholds within the
census tract owing. Within the Martis Valley Block Group, renters represent only 16.2 percent of
hous olders wh e in the Town of Truckee the renter rate is higher at 32.9 percent.

TABLE 4.2-

HOUSNG TENURE - 2000 CENSUS 
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Percet
Owne 424 83. 675 77. 314 67.
Renter 16. 492 22. 137 32.
Tot 100 167 100 451 100
Sour: 200 Ce !il,. TD\ oITmdaGeI Plan

HousinR Units

The Mortis Valley CommlRity Plan area is esnmated to have hod approximately 1,935 housing
units in 2001. The Mart Valey Block Group had 1,545 housing units in 1990; this numbr
increased to 1,745 by 200. Housing units in the Mart Veley Census Tract increased by 8.
percent, 428 units, from 1990 to 20 as depicted in Table 4.2-6. Placer County and fhe Town of
Truckee both expernced high rates of development with respcte increases of 37.8 and 40.percent.
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TABLE 4.2'-
HOUSING UNITTRENDS

Mas \iall Valley" Plaer:High. Piaeer . Town of.
BloC CroL1 CenS::Trad:' ,

'.. . .

CountrRAIY:. Countyl " Trudc

1990 545 022 610 879 932

2000 75' 450 489 107 302 757

Change 211 428 879 29,423 825

Percent Change 13. 15. 37. 40,

Sourr
1990 Census; 200 Census
Sacrameto Are. Concif of Goverments 2() 2007
Town of Trockee 1994; 200 Censu

HousinK Unit Occupancy

Table 4. 7 contains occupancy data and further describes the type of occupancy or vacancy.
Vacant homes in the Martis Valley area represent the majority of housing units. with 71.2 percent

. of homes in the Martis Valley Block: Group vacant and 60.2 percent of homes in the census tract
vacant. In the Marts Valley Block Group there were six vacont homes for sale or rent during the
200 Census. The vast majority of unoccupied homes were seasonal. recreational, or other types
of vacancies. Only 59 vacant units, 1.8 percent, in the census tract were avoilable for sale or
rent. Generally, a vacancy rate beneath 5.percent indicates a lack of choice in the housing
market. In Truckee , year-ound occupancy at 52.58 percent is higher fhan that of either the
Martis Vaney Census Tract or Block Group.

TABLE 4.

HOUSING UNIT OcCUPANCY AND TYPE OF OcUPANCY OR VACNCY - 2000 CENSUS
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. .

506 28. 167

424 63. 675

16. 492

250 71. 283

1,209 96. 133

756 100 450

Occupied

Owner

Renter

Vacant

Seasnal, Rectional
For Sale or Rent

Oter Vacancy

Tot
Sourc: 2DOCens STF1; Town ofT Genlaf Plan

39. 271 47.

77. 134 30.

22. 137 16.

60. 661 52.

95. 479 50.

1.8 182

NfA NIA

100 932 100%

HousinK Price and A vailabi/ity

The recent developments within the Martis V-aJley Communit Plan area cater to a second home
or recreational home market. These projects are not designed to meet permanent housing

NOIhs Higlands
Draft Enviromental Impact Rep Pl County
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needs. The developments are intended to provide seasonal actMtiesthat are oriented toward
winter or summer.

The residential lots in the lahontan d velopment are broken down into the. following price
ranges: forest homesites are from $210,00 to $48,000; view homesites are from $500,00 to
$1 'million; and golf course homesites are from $475,000 to $800,00. A completed house and lot
range from $1 millon to $2.5 milion. A memberhip at the Lahontan GolfCoooeis $125,000 and
a social membership is $25,000.

The Northsar development contains homes, condominiums, and lots for sale. Based on a listing
of Nortar propertes sold from 1999 though April 200, houses sold ranged in prie from
$35,00 to $1.924,500. Condominiums sold ranged in pre from $115.000 10 $425.0 and lots
sold ranged in price from $174.50 to $410;00.

Data provided by Couniy staff and used in the Lahontan I and " CEQA documents show that
the annual combined owner/renter occupancy rate between 1984 and 1990 ranged from a low
of 32.5 percent in '1986 to a high of 43.6 percent in 1990. Durg this period, the highest
occupancy rate was 76.6 percent. 
A cursry reviw of the occupancy rates would indicate that residential unis are aVailable for
rent within the Plan area. However. the occupancy figures do not take into account that many
of the residences are secondary frecreatonal homes and that the propert owners have no
intention of occupying the residences on a fuB-time basis. There is the porenfial that many of the
residences are not ava able for rental purposes and tht many residences that ere offered for
rent would not be available durg the peak season (winter and summer months). when
temporary or seasonal employees would need housing. The rental and housing prices within the
Maris Valley are also prohibitive for seasonal or temporary housing. 

The high priced nature of the Plan area developments preclLJdes employees generated bythese projects from living jn the area. 
Mos of the individuals who work and Dve full time in th Plan area cannot afford .to Rve in the
Lahontan and Norhsar-at-Tahoe develpments. The prope and housing prces in the .Plan
area would be prohibitive for mos individuals that wor in the vacation or resort industr.

Afordable and Employee Housin Project

New developments in Marts VaDey and surrounding area have left a void in afordable housing
for employee of low and moderate income payng jobs created by these resort communites.
The rie in rents and hpusing values has made it cfrfcult to find housing. The Town of Truckee
and Placer County talce an active rol in ensurg the proviion of afordable housing in the
area.

Placer County has created a Redevelopment Agency to coordinate coun1yide affordable
housing effort. The Redevetopment Agency is responsble fo th adminiation of the
Community Development Block Grant (CDBG) Program. The Redevelopment Agency 
currently secured approximately $1.800,000 in State funding for afordable housing projecs 
the unincoorated County. In the last tw years, more than $8,00 has been commited for
housing-related projects located in the Tahoe area. The. following affordable housing prorams
are being initiated for the Tahoe Basin region in Placer County. 

Place County
July 

Nmt Higla
Dr Enrome /m Rep



31 05 os: 38p p. 10

2 POPULATION, HOUSING AND EMPLOYMENT

The Kings Beach Housing Rehabilitation Program, funded in 1998 and 2000 through CDBG
and the Redevelopment Agency, was initiated to improve afordable housing. The
County contracted with Mercy Housing to administer and implement the rehabiltation
program. More than $400,000 has been committed to the efforts to package and
receive loan approvals in the Tahoe area.

The County established an affordable housing in-lieu fee for certain projects within North
Tahoe. The county has received $84.000 from one project and a commitment of up to
$2.000.000 from another (Placer Count, 2002). 
The Placer County Redevelopment Agency IRDA) entered into a Memorandum of
Understanding with Affordable Housing Development Corporation (AHDC) in 2001 forthe
purpose of faciltating development of afordable housing. Once AHDC secures a site
for development. the RDA provides financial assistance with the project. Currently.
AHDC is proposing a 11o-unit affordable housing complex in Tahoe Visa called Cedar
Grove Apartents.

Northstar-at-Tahoe is leasing both the Hiltop Lodge and five houses in Truckee to accommodate
100 employees. Sawmil Heights. a workorce ,housing project is planned at Northstar-at-Tahoe
and would provide 96 units. . 
Within the Town of Truckee. there are several afordable housing projects that provide housing
for low and medium income fammes. The federally funded Truckee Pines development contains
104 units for low-income households. Riverview Homes consists of 39 detached rental units for
low and medium income households. Sierr ViRage is a 72 unit complex and 57 of those units wm
be for low-income familes.

The County of Placer requires new resorts in the Sierra Nevada and Lake Tahoe Cleas to provide
for employee housing equal to 50 percent of the housing demand generated by the project. 
meet the County' s resort housing requirements. tenants of the projecf must be (a) Northstar
employees or employees working at Norhstar. or (b) regional employees whose income does
not exceed "moderate" income guidelines for Placer County.

Employment

The TruckeeTahoe economy is heavily dependent upon the vocaton and resort industr, with
28.5 percent of employees in the Martis Valley Census Tract working in retail. arts. enterainment.
recreation. accommodation and food service jobs and 30.9 percent of employees in Truckee
working in these jobs (Census. 200). As a result of this emphasis. much of the ongoing
development in the region is focused on the more afluent vacation and second home markets.
Table 4.2-8 contains the number of employed residents for the Martis Valley census tract. Placer
High Countr RAD. and the Town of Truckee.

Employment by occupation is represented for the Mart Valley census tract and Town of
Truckee residents. in Table 4. 9. Most of the jobs created by the vacaiion and resort industr
are seasonal and/or relatively low paying suppor or service positions that do not provide
suffcient income to rent or purchase houSing in the area.

Norst Hig/an
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TABLE 4.2-8
EMLOYMENT FIGURE

: .; .::,:

. Mas Y I!eY: jf. Tow.n f.j rHigt CQimtr. 9' ,
1990 082 961 368

2000 972 110 542

Change 890 149 174

Percent CIange 42. 63% 319.

Sour;' 990 O!sus, 2() Cenus
$ACV Popu/tIio Esmate an Hoin Unit Invento 200.sG Priedons .2001

,; 

Tmdee Cel'l PliI, 199; 200 ligu ba on Trodr COP rate of emplot incre 
199 to 2(J 01 Employment Deopnt Dertt, ubo Marf Infoon Diviion

However, information regarding place of residence that coresponds to place of employment
indicaes that 61 percent of the summer employees and 54 percent of the winter employee nve
and wor wihin TruckeefMarts Valley region (LSC Transportaton Consultants, 2002/ Appendix G
in Northstar Highlands PEA). Adc:monally, 25 percent of the summer employees and 34 percent
of the winter employees reside in the North Shore area. The remainders of the employees reside
in Reno/SparJNerdi (5 percent summer/4 pecent winter), Inclne/Cryal Bay (3 percent
summer/4 percent winter), SierralPlumas Countis (l percent summer and winter). and nearby
Donner Summit (1 percent summer and winterJ.

TABLE 4.

EMPOVNT By OcPATI
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Manant, Profesional and Related
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Service OCOJpatons

069 36.0'" 597

454 15. 559

706 24.0 006

0.4"1

455 15.0"1 305
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Sales an Ofce Occupations

Farmin Fishing an Forest!),
OcCJpations

Constucon, Exction, 
MaintenC Ocupations

Production, T rnnsportion, and Maeria!
Moving Occupans

Sourr:
1 200 Ceus
2 TOM ofTfI Gera PkI, 199

. i Pert
32.

19.

24.

16. 1""

Area Employmn

The Northstar-at-Tahoe development is a second home or recreational c;ommunity thai has
winter and summer spor opporniies. The resort is operated year-round and while. it primary
creates part time or seasonal jobs. Northstar also provides full-time year-round employment

Pla 
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opportunities. These jobs include cashiers. ski instructors. lift operators, food service. retail sales.
golf course maintenance. and other recreational/vacation resort style jobs.

The current employment trend in Maris Valley results from developments that require a seasonal.
low-paid labor force, but consist of exclusive housing that workers cannot offord. Developments
in Martis Valley wil continue. to contrbute to the regional problem of affordable housing. 

REGUlATORY FRAEWORK

LOCL

Placer County General Plan

The Placer County General Plan contains the policies analyzed in Table 2 in Appendix 4.
relative to the maintenance. improvement. and development of housing, along with providing
a wide range of housing and employment opportunities. While this EIR analyzes the project'
consistency with the PlacerCounty General Plan puruant to CEQA Section 1512SrdJ, the Plac
County Planning Commission and/or Board of Supervisors wil ultimately make th determination
of the project's consistency with this General Plan. 

Martis Valley Community Plan

Table 2 in Appendix 4.0A analyzes the project's consistency with proposed Martis Valley
Community Plan policies related to population, employment. and housing. and presents an
evaluation of the consistency of the project. with these statements as required by CEQA
Guidelines 15125(d). While this ElR analyes the project's consistency with the Martis Valley
Communit Plan pursuant to CEQA Section 15125(d), the Placer County Planning Commission
and/or Board of Superisors will ultimately make the determination of the project' s consistency
with this Communit Plan. 
4.2.3 IMPACT AND MITIGATION MEAURES

STANDARDS OF SIGNIFICANCE

A population and housing impact is considered significant if implementation of the project.
would result in any of the following:

Result in the exceedance of population projections set forth in the Placer CountyGeneral Plan. 
Induce substantial growth or concentration of population in an area either directly or
indirectly (e.g.. through projects in an undeveloped area or extension of major
infrastructure) that would be inconsistent with the Placer County General Plan and would
result in a physical effect on the environment. 
Displace existing housing. especially affordable housing.

Displace a large number of people.

NDI HiGhla
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Indirec environmental effects associated wih inabilit to provide for affordable and/or
employee housing equal to 50 percent of the demand projected for employees of the
project.

Conflict wih Placer County policies associated wih population. housing, and
employent.

METHODOLOGY

Research on demographic and housing conditons was conducted using exiting documents
and other information sources. Inforation was obtained from governmental agencies through
their Internet websites. Among these agencies were the U.S. Census Bureau, the Sacramento
Area Council of Goverments (SACOGj, and the Canfomia Employment Development
Department. The Housing Elements of Placer County and the Tow of Truckee were additional
sources of information on hOUsing and socioeonomic conditions as well as housing poficy. .

The Town of Truck:ee, Town of Mammoth Lakes, and Town of Vail were contacted to obtain
employent generation .factor and housing policy information for resort cree. Newsaper
ardes and contacts with local "real estate agencies provided more current information on
housing prces. Based on on overage househol siz of 2.63 persons for each multamily housing
unit. and 3.96 persons for ' each employee-housing unit, this would result in a maximum
population of 4,883 persons at projec1 buildout.

The proposed prject would have no impact regarding cflSpiacement of housing because there
are currently no housing unit on the Highlands project site. Because the proposed project
would not cflSplace housing, displacement of people would oIsonot occur.

PROGRA (HIGHLANDS) IMPACTS AND MITGATION MEAURE

Tempora Increas in Costructon Employmnt

Impact 4.2.1 Buildout of the proposed projec would create a temporar increase in
constction employment. This impact is considered less than signican.

Buildout of the proposed project would generate temporary construction jobs betwen the
consction peod (May through October) of each year from May 200 to october 2022.
Construction of the prposed projec would generate up to 45 temporary constction jobs
each year at th peale day of constrction. However, specific constrction employment
generaton beyond Phase 1 cannot be estmated until subsequent phases have ben designed

The demand for constrcton workrs that would be generated by development of the
propse project could be met by the existing labor force coming from the region containing
Placer and Nevada counties. However, cons1cton workrs may alo be impored frm areas
oute the region, such as Sacramento and Reno. Consction-related jobs associated with
development projects similar to the project do not tyically genee a.demand for permanent
housing. In fact, some consction trades would not be neeed on an annual bais. In some
years or phases, constcton wm may be limited to excavaton. whereas in other years more
finishing or bUIlding conscton actties may occur. A varty of trades and contractors would
be utiiz throughout development of Highlands. Dending on the demand for Mure phaes
and planning for those phass, there may be years without any constction activit.

PfacCoty
July 200
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It is anticipated that some of the employee housing would be available during the summer
season, the peak constrction period, for constrction employees, since many of the seasonal.
ski hil employees generally move elsewhere at this time of year (East West, 2004/. The proposed
project therefore would not be expected to generate the need for substantial additional
permanent housing during the construction period. This impact is considered less than
signifcant. Envirorimental effects related to commute trips of constrction workers: such as
those on air quality and traffc, would be temporary and are discussed in the respective sections
of this EIR.

Mitigation Measures

None required.

Increae in Population Grow

Impact 4. Development of the proposed project could result in population growth of up
to 4.883 new residents. The residential population generated by the proposed
project would not exceed the holding capacit of the Martis Valley
Community Plan area (Plan area). This impact is considered less than
signifcant.

The. proposed project is located within the MVCP; area. The County General Plan identified the
holding capacity of the Plan area as 21,500 persons. based on development of 8.600 dwelling
units. The Morts Valley holding capacity is calculated as 80 percent of the maximum 1994
buildout capacity (Placer County 1994), or 20.209 persons. AS the County General Plan does not
distinguish between year-round and seasonal or part-time residences. the population is based
on full-time occupancy of the residences. Buildout of the proposed project would result in the
additon of up to 1.450 multifamily housing units and 270 employee housing units to the Plan
area. Based on an average household size of 2.63 persons for each multifam y hO:.sing unit,
and 3.96 persons tor each employee-housing unit, this would result in a maximum population of

883 persons .at project buildout. However. the population 9f the Martis Valley is primarily
seasonal. Using a year-round occupancy rote of 20 percent for the multifamily housing units. 763
of the residential units would be occupied on a year-round basis at project buildout. resulting in
a year-round resid nt population of ),832 persons at project buildaut. as shown in Table 4. 10.

TABLE 4.2-1 0
PROJECT BUILDOUT PoPULATION GENERATION (2022)
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100 1,450 multifamily units 63 persons per multifamily
unit' 814

450 multifamily units 63 persons per multifamily
housing unit 051 763

100 270 employee housing
units

persons r multifamily
employee housing unit 069

5oe: Plac County 200.zb
1 Pla Count 2002 
. 20 perat yer.1'nd reidecy lie aplie only to mubifamily units. All reidets in employe housing unit would be )'.1r-
round reidm/s

Eas Wes Parter .2003
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The total housing units added to the Mart Valley Community Plan area as a result of the
buildout of the proposed project represent 16.8 percent (based on 203 MVCP) of the Martis

Valley Community Plan -area buildout amount. The Rroject at buHdout would not exceed the
holding capacit of the Marts Valley Community Plan area.

The increase in the year-ound resdent populaton as well as the addition of a seaonal
POPulation would reslt in direct and indirect environmental effects on areas such as noise.
community serces, traffc. and air quarrt. which are discussed in the relevant sections of this
EIR. Although the proposed project would result in population growt. the Marts Valley
Community Plan area is designated for such growh in the County General Plan. Buildout of the
proposed project would result in an addition of up to 1.450 multifamily housing unit and 270
employee-housing units. In addition. the Northsar resor community, which contains the
proposed project site. has been desinated for growt in the 1971 Northsar-at-Tahoe Maser
Plan. the 1975 Martis Valley General Plan. the MVCP. and the Placer County General Plan, and
the proposed project is consisent with designations wihin these plans. Threfore, impacts
relatng to population growth are consered les than signifcant.

MitiRation Meaures

None required.

Jobs/Houing Baance

Impact 4.3 The proposed employee housing at projec buildout would accommodate 50
percent of the employees employed on the Highlands project site. The
proposed project at buildout is considered to be balanced in term of the
jobs/housing rao required by the County General Plan. However. avanable
employee housing WIll not be ava able until project bundout. This impact 
considered potentall signiant. 

The residential, ski serces. hotel, and public components of the proposed project are expcted
to generate os many as 701 ful-time employee equivalent jobs. These full-time employee
equivalent jobs take into account both full-time and part-time jobs. Table 4.2-11 sho\o the
number of direct jobs tha could be excted at buildout of the proposed project using the
foUowing ratis. As required by the Houng Bement of the County General Plan. the proposed
Highlands projec is requied 10 provide housing for 50 percent of th employees it generates.
Table 4. 11 shows the number of employee housig units required. based on 3.96 persons per
employee housing unit (Eas West Parer 200J(based on the capacit of employee housing
for Norhstar Village and the projeted capcit of Sawill Heights).

Placer County. has developed a draft Employee Housing Ordinance as par of the County'
implementation of the programs provded in the 20207 Housing Bement. The draft
Employee Housing Ordinance would estabrlSh employee housng requiements. conssfent with
Polic A.14. for commercial serce, commercial retail. indusml, offce. receation. residential,
resort. trnsient lodging, and timeshare uses at an elevation of 5,000 feet or higher. The
employee housing requirement can be met through the following' method: proviion of
employee housing on-5te, provwon of employee housing off-site, declConon of land. 
paent of an in-Ueufee. Projects would be required to submit a housing mitiation plan 
details the ty. occupancy, and implementanon (e.g., timing, fee payment. offer of
dedication) proposed for the project.

Plac Coty
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The coordinator at the Big Springs Day Lodge would schedule and coordinate anticipated
employees for special events. The Big Springs Day Lodge would absorb the employees. No newemployees would be generated. 
Buildout of the proposed project would result in the development of 1.450 dwelling units. plus 275
employee-housing units. It is conseratively estimated that the proposed condominium and
townhome units, with the exception of the proposed employee housing units, would not 
aHordable to most of the people who would be employed on the project site. However, it is not
anticipated that every employee would live on the project site nor that all employees Jive where
they work.

TABLE 4.

EMLOYMNT GENERATION PROJEC BUILDOUT

. " . '.. :
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Condominium - tranient rental 450 units 33 FTEEIdu 1 479 121

Hotel 255 rooms
33 FTEE/rom

12,000 sf

Skier Servces 30,000 sf 0 FTEE/ ,000

Homeowners Association Recreation
16,000 sf 0 FTE/l OOO sfCenter

Spa Facility in Hotel 20,000 sf 0 FTE/1 OOO sf

Intercept Lot 32 peak-hour 00 FTEE/6 peak

bus trps hour bus trips

Highlands Projec Subtta 701 177

Village Projec 388

Total 089 275FTE ful-me emp/oyr equivallNtsf square du dwelling unit

Employe housing neds are ba an 96 persons per emp/o.vehousing unit (bed an deign of Sawmill Heights which wo/lld
ilCCmmodte an ave of 96 emloye pe housing unit; th number of employe tha WDd live in each unit is ba5e 0/ 

mberof roofeam unm 
EDA 2003; Dlft Employ Housing Ordinnce, Placer County 2003 
Soes; LSC rranspotion Cosultts 20tH, rown of Mammoth L4 1999, Town of Vail 7991 Placer County 2002c, Eas Wes
Panrs 200

The indirect effects of employees traveling to their job site include traffc. and air quality and
noise impacts related to traffic. Trips generated by employees of the project are included in the
overall trip generatin for the project and are discussed in Section 4.4. Transportation and
Circulation. Noise and air quality impacts resulting from these trps are included in the
discussions of air quality and noise impacts resulting from trips generated by the project and are
discussed in the relevant sections of this EIR.

The proposed Highlands would generate approximately 701 jobs. Additional development
proposed for the Northstar-at-Tahoe resort community, such as the proposed Northstar VillageNortst Highlaa Plaer Cou
Dra Environmentallmp Rep July)OO
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expansion project. would generate as many as 388 additional jobs for the community. The 
projects combined (NortstarVillage plus Highlands) would generate approximately 1,089 jobs.

. One of the objectives of the proposed project is. to designate sufcienf land to provide
appropriate locafons for affordable housing to serve Northstar's . erTployees and/or regional,
employees whose income does not exceed moderate-ncome guidelines, and to provide
housing primarily for N"orthstar employees. employees workng at Norhstar, or regional
employees whose income does not exceed the moderate-income guidelines. For this reason. it
is asumed that employee housing designated within the projct site would also accommodate
employees generated by the Norhsar Village project. Theefore, th totals listed in Table 4.
also reflect the Norstar Vilage project. Assuming a rate of 3.96 residents for each of the
employee housing units. based on the employees per unit that would be accommodated by
Sawil Heghts Employee Housing, the 38 jobs generated by the Northstar VnJage project Will
result in the need tor an addifional98 employee housing units. To comply wih Placer County'
requirements for employee housig. Norhsar Vilage Will need 49 employee housing unit,
asuming 3.96 employees per unit.

Asuming that 49 of the Sawill Heights employee housing units would be occupied by
employees generated by the proposed Northsar Village expanson projec, th 47 remaining
SawmUl Heights Units would be available to accommodate Norar Highlands employee
housing needs. The Highlands would generate 701 employees. which tranates into ) 77
employee housing unit needed. To comply with Placer County' s requirements for housing resort
employees, Northsfar Highlands would need to provide 89 employee housi units. This exceeds
the units anticipated to be available at Sawmil Heights by 42 units. In adcrfon to the Sawmil
Heights units, 174 employee housing units would be available from the futue employee housing
sites. The 221 total employee housing units available to Norhstar Highlands would excee th 89
employee housing units Norci Highlands would be required to provide. However, since no
timing has been specified for the developrnnt of the future employee housing siteS, there will
be a shortall of empoyee housing if future phases of Norhsar Highlands are develope in
advance of the future employee housing sies or without on employee housing component,
resulting in a potentally signican impact, 

Mitigation Measures

MM 4. The projec applicant shall mitigate potential impacts to employee housing.
through compliance wi the Placer County General Plan Housing Bement
Policy (2A. 14) requirng new Siera Nevada and Lake Taho projects to house
50 percent of the employee housing demand (e.g.. AE employees)
generated by the project. Prir to the approval of a final map, and 
submitals of fuure tentatie maps and/or CUP applicafons. th project
applicant shall submit to Placer County an Employee Housing Mitgoion Plan
that details the method of providing the required employee housing units
proposed occupancy (rental or for-sale), number of employee sered by the
employee housing units or. in the cas of land dedicatn or in-ieu fee
pant, numbe of employees credited, site suitabDit if land dedicaon 
proposed. transrtation to and from the project f employee housing is
located off-site), timing of the development of employee housing units. and
any incenties requesed. For each subsequent development phase. the
need for employee housing shall be accommodated by providing thecorect rati of employee housing units.

The employee housing units shall be provided in one of the following way: (1)
provide on-te employee housing, 2) provide oft-site employee housng
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(either through construction of new housing or substantial rehabiltation of an
existing structure). 3) dedicate land for employee housing. or 4) pay an in-6eu
fee.

TIming/Implementation: Submitted with .future- tentatie map Dr CUP
appljcation submittals and implemented before
jssuance of occupancy permffs

Enforcement IMonitoring: Placer County Planning Departent

Implementation of mitigation measure MM 4. 3 would reduce the affordable housing -and
employee-housing imbalance impacts to less than signifICant. The above mitigation measure
would brng the project into consistency with policies pertaining to housing in the Marts Valley
Community Plan, and the Placer County General Plan. Because the housing units would be
consistent with the Plan for the area in which they are built, and because of the limited number
of units tht are required, impacts of that development with mitigation would be less than
significant.

PROJECT (PHASE 1) IMPACTS AND MITIGATION MEASURES

Temporary Incree in Consuction Employment

Impact 4.2.4 Constrction of the proposed Phase 1 development would generate up to
466 temporary construction jobs (EDA W, 2003). each year at the peak day of
construction during Phase 1. Constrction would not generate an additional

- need for permanent housing and would be temporary. This impact 
considered less than signifcant.

Refer to Impact 4. 1 for detailed discussion of this impact. Phase 1 of the proposed Highlands
project would generate up to a maximum of 466 temporary construction jobs during the
constrction perod (May through October) each year from May 2005 to October 2010. Some of
the employee housing will be utilized during the summer construction periods for contractor
employees, since many of the seasonal ski worker wil have moved elsewhere. This would
provide housing opportunities on-site and reduce traffc and traffc-related effects. The
contractors would use Northstar Shuttle and Chondolas to get to and from the jobsite everyday.
This issue is also discussed in detail in Section 4.4 Transportation. The proposed project therefore
would not generate the need for substantial additional permanent housing during the
constrction period. This impact is considered less than signifcant.

Miti ation Measures

None required.

Increase in Population Growt

Impact 4. Phase 1 development could result in population growth of up to 990 persons.
The residential population generated by Phase 1 - of the proposed project
would not exceed the holding capacity ofthe Martis Valley Community Plan
area (Pion area). This impact is considered less than signifcant.

Refer to Impact 4. 2 tor a discussion of the holding capacity of the Martis Valley Plan area.
Phase 1 of the proposed project would result in the constructien of 232 multifamily housing units

No Higland Placer County
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and 96 employe housing unit, generatig 990 persons. However. the population of the Mars
Valley is primanly . seasonal. At a 20 percent year-ound occupancy rate for the multifamHy
housing units. 46 of the developed multfamily housing units would be occupied on a year-ound
basis, resulting in a permaneni resident population of 502 perns in Phas 1. as shown in Tabl4.2-12. 
As dicussed in Program Level impacts. the population growt generated by the proposed
project, including Phase 1, would be consistent with the growth desinated for the Plan area.
Therefore. impacts relating to population growth are condered less than signifcant.

Mitigation Measures

None required.

TABLE 4.2-

PH 1 POPUlATION GENER liON (2010)

~~~ ;_. - . :: ~~~~~~ , . . .

der

100 232 63 pens/multifamily du

232 63 pensmultifamily du

100 96 pcmonsemployee housing du

du dwlling unit

610

488 122

380

Creon of Short-Ter JobsIousing Imbalance
WhUe Phas 1 of the proposed project would result in the creaTon of 201 full-
time employe equialent jobs. Phase 1 would provide suffcient employee
housing units to accommodate its demand for employee housig. This
impact is considered less than signilcant.

Phase 1 developments are expected to generate as many as 201 full-time employee equivalent
jobs. These full-time employee equivalent jobs take into account both full-time and part-time
jobs. Tab 4. 13 shows the number of jobs that would be directly generated by th Phase 
development. As required by the Housing Element of the Placer County General Plan and the
MVCP, the proposed Phase 1 development is required to provide houng for 50 percent of the
employees it generates. Table 4. 11 show the number of employee dweUing unit required.
baed on 3.96 perons per employee housing unit.

Impa 4.2.

Phae 1 of the propo project would result in the development of 23 multfamil housing units
and 96 employeehousing units It is conservatively esmated that the propose housing units in
Phase 1 would not be affordable to most of the peple who would be employed on the project
site. However, it is not anticipated that every employee would live on the project site nor that all
employees live where they wor. 

. The indirec effects of employees trave6ng to their job sie include traffc. and air quaRty and
noise impacts related to traffc. Trips generaed by employees of the project are included in the
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overall tr generation for the ' project and are discussed in Section 4.4. Transportation and
Circulation. Noise and air quality impacts resulting from these trps are included in the

. discussions of air quality and noise impacts resulting from trips generated by the project and are
discussed in the relevant sections of this EIR

Phase 1 of the Highlands would generate appro mately 201 jobs. Additional development
proposed for the Norttar resort community. such as the proposed Norlhstar Village expansion
project. would generate as many as 388 additional jobs in Northstar. resulting in combined Job
growth of up 589 jobs. It is assumed that employee housing within Phase 1 of the proposed
project would also accommodate employees generated by the proposed Northstar Village
expansion project. Assuming a rate of 3.96 residents for each of the employee housing units.
based on the average number of employees that would live in each unit at Sawmil Heights. the
38 jobs generated by the proposed Norhstar Village expansion project would result in the need
for an additional 98 employee housing units.

TABLE 4.

PHASE 1 EMPLOYMENT GENERATION

.. Err loY tt\: .

, -

Geneon?

.. ; , : ; . ::. . :. ,,:: .'. :.. ;.: ;. " . -

)6bS

:, ,
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g:;''", ," ....' ."'.-... ... "
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, -' ''' ' "':;. . . - .".. .. ... ".

i;: ::\taRcfU

'.' . .. ,.,. .. .. '''

'_M', ..-.. .. .L. ..
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Condominium -
transient rentl

232 units 33 FTEldu

Hotel 255-rooms/12,OOO sq. 33 FTEEIroom

Spa faility in Hotel 000 sq. ft 0 FTEEJ1 000 sf

Highlands Phas 1 201

Vilage Projec 388

Tota 589 149

du dwelling unit
FTE iull-ime empl equiVilent
'Employe hoing nes are ba on 96 pelSns per empioye housing unit (ba on desgn of Sawmill Heights which wold
iicrommodte an ilvege of 96 employe per housing unit; the number of employe that would liv in each. unit is ba on th 
numbe of bero of each unit)
2EDAI- 20l; Draft Employe Hosing Ordinanc, Plarr County 2003
Sorc: LS Tmnspation Cosultdnts 2001, Town of M.moth Uk 1999, Town,of Vail 1991 Place County 2002c, East Wes
Parners 200 

Assuming 49 of the Sawmil Heights employee-housing units would be occupied by employees
generated by the proposed Northstar Vilage expansion project. the 47 remaining Sawmill
Heights units would accommodate 50 percent (26 units) .of the demand for 51 units generated
by Phase 1 of Northstar Highlands. The proposed Phase 1 development would be balanced in
terms of jobs/housing ratio, resulting in a less than signifcant impact. 
Nor Hiplans
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Miti tion Measures

None Required.

4.2. CUMULATI SENG, IMPAD' AND MITGATION MEAURE

CUMULATIVE SmlNG

Regionally, Northsar: Highlands is per of a larger resort area that is primarily the northwest
quadrant of the Lake Tahoe area that includes the communities of Squaw Valley, Alpine
Meadows, Town of Truckee, and the Tahoe Basin fe.g. Kings Beach). The cumulative settng for
population. housing, and employment includes approved and proposed development vvthin
the region (see Table 4. 1 and Figu 4.0-') as well as development anticipaed under the
Mart VaRey Communit Plan. Town of Truclcee General Plan, qnd resor activites asociated
wi Nortar-at-Tahoe, Lake Tahoe, Alpine Meadows, and Squaw Valley. Affordable housing
effort in the region, as well as regional populatn, housing. and employment demographics,
are detailed under 4.2. Exng Settng.

IMPACS AND MITGATION MEASURES

Cumulative Populaion Growt and Housing Nee

Impact 4.2.7 Development of the Northsar Highlands project would result in increased
population in the Mais Valley region as well as additional need for employee
housing inconsistent wih Polcy A.14 of the Placer County General Plan. This is
considered a cumulate signifcant impact.

Cumulative development in the vicinity of the projec would increase the populaton and
number of housing units within Placer County. However, development of Northsar Highlands is
consistent with the land use designations and growh assumed in the Placer County General
Plan, the 1975 Martis Valley General Plan. and the Mart Valley Communit Plan. The General
Plan ha placed the Communit Plan designation in the Mart Valley area in order to
accommodate antidpated growt. Th proj rs contrbution to population growt has been
identified and considered within the Geeral Plan EIR as well as the . M9rtis Valley Community .
Plan 8R.

As descrbed under Impacts 4.2.1 and 4.2.2. development of Norhst Highlands would resulf in
increaed population and employment and would contrbute to th regional need for
affordable housing. The Nortstar-at-Tahoe resort provides employe housing at HOltop Lodge
and at homes in Truckee. The proposed project includes consction of 270 employeeousing
units, which would accommodate more than SO pecent .of the employees generated by the
project. as requi"ed by Policy 2A.14 of the Placer County General Plan Housing 8ement. Thus,
the proposed project would not conirbute to th cumulate demand for afordable employee
housing in the Mart Valley ara. The environmental impact of creating more jobs than housing
occurs primarly through the increase in trps that employees would make to travel to and from
the home and place of employment. Employee trps are a component of th trp generationfactors based on tyes of land use and thus are consideed in 

-- 

the analysis of
transpoatn/circulation, air qualit, and no eimpacts of the propose projec in this EIR.
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