RESULTS UBING REVISED MODEL

We ran LeadSpread with various combinations of possible slte-specific inputs 16 fliustrate Its responses to chenges in key
variables. The following tabies lliustrate some of these prediciions. In each table, the non-defzult mods! inputs are highlighted.
Poster 342 shows model response to stepwise chanpes in key input parameters. ’ :
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* VALIDATION

We comparad the revised LeadBpread predictions under basellne sonditiong (20 mp Pbrkg soll; 15 pp PhIL drinking water) with

Naztiona! Heaith and Nutrition Examination Survey (NHANES [[)) repional survey dats {USDHHE, 1988). The resulte, shown baiow,
indicate reasonabie apreement betwean LeadSpread predictions ang NHANES 1l data for childran -2 or 1-B years of ape living in

Post-1873 housing in the Western United States,

LeadSoread with 20 mg Pbikn soll and 15 pp P/l drinking watsr 4.7
NHANES !li dats forthe Westarn United Sigtes: : I
Children 1-6 vaars : 2.2
Chlidran 1-2 vears - N 2.8
Chiidren 1-6 living in posi-1873 housing . ] 1.7
Chifidren 1-2 living In post-1673 housing . 1.8
CONCLUSIONS

The California DTSC hes ravised its lsad risk essessment spreadehest moda| (LeadSpresd) for predicting distributions of biood
lsad concantration in adults and in children 45 ysars old. The revissd modal predicts slightly lower blood lead concentrations
with all paramaters set at defaulf vajues. Biond iead predictions using the revised version of LeadBpread agrae reasonably wall
with NHANES Ill date for chifidran 1-2 or -8 years of ape living in pesi~1873 housing in the Western United States,
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SAMPLE SPREADSHEETS

Although the besit equations-ramain essentially the same, version 7 of the spreadsheet, empioys new formatting and layout. .
- i also collapsss muliiple terms into "pathway exposurs factors” (PEF), and removes embedded faciors iiom eguations, making
them visible in dedicaies cells. The two versions of the spreatisheet are compared below.

Leadspread Versian 8
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L INTRODUCTION

The purpose of this document is to present the Pro gram In Arsenic I—Iealth Bffects Research based
at the University of California, Berkeley These research activities began nearly ten years ago
with a risk asséssment for arsenic in' drinking water. The realization that potentta.'l risks were high
led to a program of arsenic research, including epidemiolo gic studies of various designs which
are being undertaken among exposed populations in several countries.

. MAJOR ACCOMPLISHMENTS

e Provided deﬁmttve evnienoe (from studies condnected in Aruen‘ona and Chile) that aTSenic is
a potent canse of human bladder cancer. : :

e  Provided definitive evidence (ﬁ'om studies conducted in Argentma and Chlle) that arsemic is
a potent canse of human lung cancer, ‘

® Demonstrated results which mdlcate that epidemiolo gwal and experimental human data do
not support the methylahon ]:Lyp othesis, : :

e Showed that 'Wl'th exposure to water containing around 600 ng/L, 1 in 10 adult -cancer deaths
" may be due 10 arseme—caused cancers, the highest environmental cancer nsk ever reported.

o Identified a dose-response relahonshlp between arsenic exposure and bladder cell
micronuclei, 2 genotoxic marker of effect.

* Idenfified prehmmmy dose—response relatlonshlp between arsenic concentration in well
water in India and the occurrence of keratoses and hyperplsmentabon

- & . Stndies currently underway in India, Chile and the US, will allow pro_) ecion of cancer nsLs
. with mdlwdual exposure data.

1. COLLABORAT]N G INSTITUTIONS AND RESEARCH SCIEN TISTS

United States _
University of Washington, Seattle. Professor David A: Kalman, Director, Env::ronmenta.l Health
Laboratory and Trace Orgamics Analys.1s Center, Department of Envronmental Health.

University of California, San Francisco., Professor Frederic Waldman Department of
Leboratory Medicine, Division of Molecular Cytomeiry, a.nd Professor John K. Wiencke,
Department of Epidemmology and .Blostansnes S :



_ Universi’fy of Colorado, Denver. FProfessor Michae] J Kosner, Divigion of Clinical
Phammacology and Toxicology, Health Sciences Center. - :

Chile : : - ‘ ,
Instituto de Salud Piblica, Santiago, Chile. Ing. Nellg Marchetsi, Depto. de Salud Ocupacional y -
Contaminacién Ambiental (currently at the Comisién Nacional del Medio Ambiente),

Dra, Catterina Ferreceio, Universidad Catolica, Santiago, Chile,

- Servicio de Salud Antofagasta, Chile, Dr. Mario Goyeolea CZapam‘o and Dr. Alex Arroyo
Meneses (currently Secretario Regional del Ministerio de Salud in Region I

Argeﬁﬁné ' .
Universidad Catélica de Cérdoba, Professor Ruben Sambuelli, Dean Esteban T rakal.

Dr. Omar Rey, Pathologist, Villa Maria; Dr. Luis Sotelo, Pathologist, Bell Ville; Ing. Celia
Loza, Soil Chemist, Belle Ville, Cordoba, Argentina, S : '

Dr. Analin Fuchs, Centro de Investigaciones Epidemioldgicas, Academia Naciona) de Medicina,
Buenos Aires; Dr. Remo Bergoglio, Universidad Nacional de Cordoba and Academia de
Ciencias Médicas de Cérdoba, Cérdoba; Dr, Enrigue E. Tello, Universidad Nacional de

- Cdrdoba, Facnltad de Cisncas Medicas, Cérdoba; Dr- Hugo Nicolli, Institito de Geoguimica,
BuenosAires o : -

India S : -
Institute of Post. Graduate Medical Bdneation and Research, Caleuita, India, Dr. D.N. Guha
Mazumder, Dr. Nilima Gosh, Dr, Binoy K. De, Dr. Amal Santra. :
IV. FUNDING SOURCES

The main source of funding, which initiated the research program, has been the Naﬁoﬁal Institnte -

projects in Nevada and Chile and is currently funding the | gentina projects, No. P42-BS04705.

Seed finding for several projects has been provided throngh the NIEHS C»:ﬁter'at Barkeiey
(Professor Bruce Ames, Director). No. P30-ES01896. o

The mmal risk assessment project was supported by the Caﬁfomia’Deparhmnt of Health
Services (Now the California Environmental Protection Agency or Cal/EPA). .

The Nevada/Californiz bladder cancer casefconu-dl study is finded by NIEHS Grant Neo:
ES074509, : - , L
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The planning of low axposure cp1d=nno]omca1 studies was funded by the Amanca.n Water Works
Assoclah on Research Foundation (AWWARF). -

The collabora’nve work with the Post Graduate Medical Institute in analys1s of the cross-sectional
study of arsenic-cansed skin lesions was supported in part by the U.S. anmnmsmal Protection
Agency (EPA) National Center for Enwronmantal Assessment.

The Dose-Response Study of Arsenic-Caused Skin Lesions in West Bangal India, is funded by
the U.S. EPA, No. R—826137 -01-0.

The first planning of the Nevada/California bladder cancer case-control study was funded by 2
grant from the U.S. EPA. :

Support for several students who worked on these projects was recewed from the Hea1ﬂ1 Effects
Component of the Umversrfy of California Tomc Substances Teaching and Research Program.

Dr. Lee Moore has been supported by a research fe]lowshlp from the National Instifte of Health
'(NIED) and the American Cancer Socwty

The Centcr for Occupahonal and Env:ronmental I—Iea.lth (COEH), Umvers1ty of Ca.hforma

Berkeley, provides salary support for Professors Allan Smith and Martyn Smith.-COEH has also
prowdad seed funding for early projects. :

IV. CURRENT RESEARCH PROJECTS
1. Bladder cancer case-control study in Cérdoba, Argentina

This study is in progress with an office and staff based in Villa Marfa, Cérdoba. The study is
defined by 3 major components; 1) Arsenic and bladder cancer dose-response: : Bladder cancer
cases and age-sex matched population controls from the County of Unidn are being interviewed -
in detail including lifelong residential histories, sources of drinking water and smoking histories.
‘Water samples are being collected from both the current residences and previous residences
where possible. Historical data on arsenic measurements in public water supplies are also being
collected. We will condnet dose-response analyses incorporating individnal exposure data, nd
examnine the possible synergistic effect of cigarstte smoking, 2) Metabolism: First-moming urine
samples are being collected from cases and controls. Analysis of i morganic arsenic and its
methlyated metabolites will be conducted in the laboratory of Professor David Kalman,

- University of Washington. Cases and controls will be compared-to see if they differ in arsenic’
methylation patterns. 3) Molecular epidemiology: Tumor DNA is being analyzed for genetic
alterations using a three-tiered approach: First, screening of the entire genome for gains and -
losses nsing comparative genomic hybridization (CGH); Second, specific anatyses of '
chromiosomes 9 and 17p for loss of heterozygosity nsing PCR-based methods; Third, analysis Cu '
the p53 gene for mutations using polymerase chain reaction-singie-strand conformation (PCR-
SSCP). The frequency and pattern of these genetic alterations in bladder tamors of arsenic




exposed and unexposed cases is being compared, and the potential synergisic action of arsenic
on genotoxic effects of cigaretie smoking is being assessed, In addition, susceptibility
differences between cases and controls is being investigated by identifying the presence or
absence of the glutathione S-transferases GSTM1 and GSTT] null genotypss in buceal cells and
by comparing urinary arsenic methylation pattems, ' : '

2. Bladder caneer case-control studjr in Nevada and California

The California/Nevada bladder cancer study is 2 population-based, case-contro] study that will
examine the hypothesis that bladder cancer i caused by ingestion of arsenic in drinking water at
relatively low concentrations. ' The study population inclndes residents of Kings County in
California, and six comnties in Nevada (Churchill, Mineral, Lyon, Douglas, Storey and Carson).
These counties were chosen becanse they inclnde water supplies containing close to 100 pg/L of
arsenic, the highest level of argenic found in major water supplies in the U.S.. Other water
supplies in the study region contain less than 10 pg/L and thus provide a marked contrast in.
exposure. 'Two hundred bladder cancer cases diagnosed between 1994 and 2000 wil] be
identified from the California and Nevada Tumor Registries. Random digit dial (RDD) will be
used to identify 400 controls who will be frequency matched to cases-by sex and 5-year age
groups. Structured personal telephone interviews will be administered to obtain lifetime
residential history and detailed information on current and past water consumption pattems. _
Information will also be obtained regarding cigarette emoking (which may be synergistic with
arsenic in cansing bladder cancer), chlormation of dririking water, diet, and occupational history,
Althongh carcinogenicity of arsenic at 100 ug/L is uncertain, this study has over 90% statistical
power to detect a relative risk of 2.0 which was predicted by linear extrapolefion of datz from =
studies in Taiwan. ' - Lo o

© 3. Argentina mortality stndy

Mortality fom intemal cancers was identified in areas of the Province of Cérdoba, Argenting,
which in the past-had high levels of arsenic in drinking water, The results concerning bladder
cancer have been published (see publication 15). The analyses concerning mortality from other
cancers is completed and a manuscript describing the results has been published (see publication

26). Increased rates of kidney and lung cancer were Tound in the exposed areas, a5 were the |
already reported increases in bladder cancer, o : :

4. Dosé—response stndy-of irsehic-_caﬁsed gkin Jesions in West Bergal, India

Research is being conducted in collaboration with Professor DN, Guha Mazumder and his
research team at the Institute of Post Graduate Edneation and Research (IPGMER) in Caleutta, -

- India. Our group collaborated with the analysis of data from a large cross-sectional survey of
about 7000 people in an arsenic-exposed region in Wegt Bengal. The dose-response analysis
linking cases of skin keratoses and byperpigmentation to arsemic water levels has been recently
published (see publication 27): The next phase is a case-control study nested in the same survey,
which focuses on participants with gldn lesions who had drinldng water arsenic levels of less
than 500 pg/L. Detaiied interviews concerning water sources and finid consumption, diet,



smoking and medical history are being completed for each participant. Water samples are
obtained from all drinking water sources, Each participant receives 2 physical examination for
skin lesions and other signs, portable spirometry, and blood and urine samples are obtained to
assess micronuirients and arsemic metabolism. The study is funded by the U.S. EPA.

V. RESEARCH PUBLICATIONS WITH SUMMARIES OF KEY FINDINGS

1. Frost F, Harter L, Mitham S, Royce R, Smith AH, Hartley J, Enterfine P. Lung cancer
among women residing close to an arsenic-emitting copper smelter. Arch Env Health
42:148-52,1987.

Lung cancer mortality, This project was conducted with the Chronic Disease Epidemiology ,
Sectior of the Washington State Division of Health, Overall lung cancer mortality rates were not
increased among women living near the smelter. Howsver, case-contro] analysis using zn index
of exposure based on distance of residence from the smelter showed increasing Iung cancer odds
ratios from 1 up to 1.6 for those in the highest quintile of potential exposure. The results are
-consistent with a small elevated lung cancer risk for women who resided close 1o the smelter for

a period of over 20 years. (Note: There is an error in Table 6 - the lines for cases and controls are
transposed). : '

2, Heftz-Picciotto I, Smith AH, Holzman D, ‘Lipsett M, Alexeef G. Synergism between
occupational arsenic exposure and smoking in the induction of Jung cancer. Epidemiol
3:23-31, 1992, _ - : : ' o

~ Synm ell'g'y.l_Data wére_aésembled from epidemiolo gical studies concerning inhalation of inorgamic
arsenic and cigarette smoking. Tt was concinded that the evidence for synergism between the two

exposures was compelling. Varions potential mechanisrs for synergy were discussed. - '

3.'Smith AH, prenhayn-Rich' C, Bates MN, Goeﬁen HM, Hertz-Picciotto I, Duggan HM,
Wood R, Smith MT, Kosnett MJ. Cancer risks from arsenic in drinking water. Env Health
Persp 97:259-67, 1992, ' o : '

Risk assessment, Bvidence that ingestion of inorganic arsenic in drinking water might canse -
bladder, kKidney, limg and liver cancer was examined, and potential cancer risks were calculated
for various levels of exposure. It was estimated that at the current standard of S0pg/L, the
lifetime risk of dying from one of these cancers cotld be as high a5 13 per 1000 persons. It was
noted that existing studies did not support 2 threshold based on arsenic methylation. It was
concluded that although further research was needed to validate the findings of the risk
assessment, measures should be taken to rednce arsenic levels in drin king water.



- 4. Bates MN, Smith AH, Hopenhayn-Rich C, Arsenic 'ingestion and internal c.'ancers: a
review, Am J Epidemiol 135:462-76, 1992,

Internal cancers. A detailed review of epidemiological studies concerning arsenic ingestion and
internal cancers was presented. The most informative stmdies were from Taiwan and it was
concliuded that these and other studies strongly suggest that ingested norganic arsenic does canse
cancers of the bladder, kidney, lung and Iiver, and possibly other sites,

S, Hop‘enhayh-Rich C, Smith AH, Goeden H. Human studies do not support the .
methylation threshold hypothesis for the toxicity of inorganic arsenic, Env Res 60:161-77,
1993. - ' '

Metabolism, The validity of the methylation threshold hypothesis was examined on the basis of |
published studies. The resnlts indicated that epidemiological and experimental human data does
not support the inorganic arsenic methylation threghold hypothesis, Regardless of the absorbed

dose of inorganic arsenic, there was always some unmethylated inorganic arsemic present in the

6. Hertz-Picciotto I, Smith AH. -Observations on the dese-response curve for arsenic
exposure and lung cancer. Seand J Work Env Health 19: 217-26, 1993,

Lung cancer dose-response. Information from published studies eonceming arsenic inhalation
and lung cancer risks was analyzed. It was found that all of the studies with quantitative data
were consistent with a supralinear dose-response relationship. Various factors which might be
distorting the tme biclogical dose-response were assessed, These inclnded the fact that the

- workers thonght to be most highly exposed might actually have had lower exposures than :
previously quantified by air sampling as a result of non-random sampling and the possible use of
respirators when air levels were highest. It was noted that there was a linear dose-response |
relationship in one study, which used urine ATSeniC measurements 1o assess eXpOSITE.

- 7. Smith AH, Hopenhayn-Rich C, Warner M, Biggs ML, Moore L, Smith MT. Rationale
for selecting exfoliated bladder cells micronuclef as potential biomarkers for arsenic
genotoxicity. J Toxzicol Env Health 40: 223-34, 1963, i

Molecular epidemiology. Biolo gical markers of effect of toxic human exposures have the

- potential to allow exploration of dose-response relationships at levels of exposure lower than
those which can be assessed by traditional epidemiological studies involving the nltimate disease
end-point. In this paper we give reasons. for proposing that exfoliated bladder cell micronuclel
might be a good marker for carcinogenic effects of ingestion of inorganic argemic, Based on
studies in Taiwan, it was noted that the highest internal cancer relative risks involved bladder



cancer. Bladder cells can be collected from urine, and originate from 2 targst organ of particular
importance for arsenic effects. We described several smdies from our group, which nsed bladder
cell micromuclei as biomarkers, noting the important potential contribution of intervention
stadies incorporating cessation of exXposure.

8. Wanier M, Mbore L, Smith MT, Kalman D, Fannirg E, Smith AH. Increased
micronuclei in exfoliated bladder cells of persons who chronically ingest arsenic
contaminated water in Nevada, Cancer Epidemiol Biom & Prev 3:583.90, 1994,

Molecular epidemiology. This study involved 18 subjects in Nevada whose well water
contained on average 1312 pg/L of arsenic, and 18 age and sex matched controls whose well
water averaged 16 pg/l., Exposed subjects had a 1.8 fold increase in ‘bladder cell micromclei, buf
the differences were largely confined to males. The zbsence of findings for females was thonght
to be due fo the fact that women exfoliate large numbers of cells into urine, while men exfoliate

- predominantly transitional cells, which are the cells involved in bladdsr cancer. No increase was

found in buccal cell micronnclei among the arsenic exposed group.

9. Engel RR, Hopenhayn-Rich C, Receveur O, Smith AH. Vascnlar effects of chronic’
arsenic exposure: a review. Epidemiol Rev 16:184-209, 1994, ' : '
‘Vascular disease. Existing literature concerning vascular effects from chromc exposure 1o _
inorganic a:éen'_ic was reviewed in this publication containing 177 citations, It was concluded that-
there was good epidemiologic evidence indicating that chromic arsenic consumption at high
levels is a cause of severe peripheral vascular disease with resulting gangrene -and amputations of
the limbs, We hypothesized that marginal zinc status might explain the differential ocourrence of
these conditions in populations ingesting large doses of arsenic. Tt was also concluded that i was
 plansible, though epidemiologic evidence is limited, that arsenic might cause inereases in
vascular mortality beyond that found in patients with severe peripheral vaseular disease.

10. Engel RR Smith AH. Arsenic in drinking water and mortality from vascrlar disease:
an ecologic analysis in 30 U.S. counties. Arch Environ Hith 49; 418-27,1994."

Vascular disease, An investigation was made of the ecological relationship between arsenic ;
concentrations in drinking water and mortality from circulatory disease in 30 TU.S. counties from
. 1968 to 1984. Mean arsenic levels ranged from 5.4 10 91.5 pg/L. The standardized mortality
ratios (SMRs) for diseases of arteries, artericles, and capillaries for counties excesding 20 pg/L
were 1.9 (90% CI 1.7-2.1) for females and 1.6 (CI 1.5-1.8) for men. The SMRs for congenital
anomalies of the heart and circulatory system were also elevated. Possible problems with the
ecological study design and explanations for potentially spurious results were discussed It was
concluded that further investigation of vascular effects of arsenic exposure was waranted.
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11. Smith AH, Hopenhayn-Rich C, Biggs ML, Moore L, Dale J » Warner M, Bates M, Engel
R. Epidemiological stndy designs to address potential high bladder cancer risks from
arsenic in drinking water. Inm: Chappell WR, Abernathy CO, Cothern CR, eds. Arsenic:
Exposure and Health, Northwood: Science and Technology Letters, 109-1 7, 1954,

Epidemiological study designs. Varions study designs were described which could be used to
further investigate effects of arsenic.ingsstion from drinking water, including ecological studies,
cohort studies, and biomarker studies. Tt was noted that small biomarker studies could be
conducted relatively rapidly, and that the effect of interventions could be assessed for biomarkers
in cells with short half-lives, However, interpretation of biomarker stmdies is. difficult,
consequently, traditional epidemiological stndy designs have an important role, It was soncluded
that the potential risks of bladder cancer fiom ingesting inorganic arsenic in drinldine water

o
warranted a concerted spidemiological approach using a variety of different study designs,

12. Bates MN, Smith AH, Cantor KP. Case-control study of bladder cancer and arsenic in
drinking water. Am J Epidermiol 141: 523-30, 1995, B

Bladder cancer. Cases and controls from the National Bladder Cancer Study were used in this
project, which was condncted in collsboration with Dr. Ken Cantor of the National Cancer -
Institute. Information concerning arsenic levels in drinking water was added to this dataset for
respondents from Utah. Water levels ranged from 0.5 to 160 pg/L, but onlythree towns wers
served with water containing over 20 pg/L of arsenic. There was no overall association of
inorganic arsenic with the risk of bladder cancer at these levels of exposure, However, among
cigarette smokers, time window analysis yielded some evidence for a dose-response relationship
for exposnre to arsenic in drinking water 10-39 years prior to diagnosis with bladder cancer. The
possibility was raised that smoking potentiates the effect of arsenic in cansing bladder cancer,
However, the discrepancy between these findings at such low exposure levels, and predictions
based on studies in Taiwan and England, also raised the Ppossibility of bias in the data, It was
concluded that further carefully conducted studies in exposed populations were nesded.

13. Smith AH, 'Hopehhayn-Rich C, Biggs ML, Kalman D.- Re: Arsenic risk assessment
(letter). Env Health Persp 103:13-15, 1995, ' - ‘

Risk assessment, Heather Carlson-Lynch, Barbara Beck and Pamelz Boardman of McLaren/Hart
Environmental Engineering Corporation and Gradient Corporation wrote a letter which was
highly crifical of two of our published studies (Hopenhayn-Rich et al, 1993, and Smith et al,

1952, gbove). In the letter to the editor, we demonstrated that none of the criticisme raised was
valid,
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14. Moore L, Smith AH, Hopenhayn-Rich C, Biggs ML, Warner ML, Kalman D, Smith
MT. Increased bladder cell micronuclei found in two populations enwronmenta]ly exposed
to arsenicin drinking water. Clin Chem 41:1915-17, 1995,

Molecular epidemiology. Summary findings from the Nevada bladder cell micronuclens study,
with preliminary results from the Chile study, were reported. It was concluded that resnlts from
both the North and South American studies provided evidence that arsenic is genotoxic to human
bladder epithelinm. Further details are gwen in Warner et al, 1994 (pubhcahon 13) and Moore et
al. 1997 (pubhcahon 15).

15, Hopenhayn-R.lch C Biggs ML Fuchs A, Beroocrho R, Tello E, Nicoll H, Smlth AH
Bladder cancer mortality associated with arsemc m drinking water in Argentina.
Epidemiol. 7:117-124, 1996.

Bladder cancer, Bladder cancer mortality for the years 1986-1991 was investigated in Cérdoba,
Argentina in an ecological stndy eompanng counties categorized as previously-having high, -
medium and low water levels of arsenic. The average water arsenic level inthe two high
exposure counties for arsenic contaminated water sources was 178 pg/L. Clear trends in bladder
cancer mortality were shown up to standardized mortality ratios (SMRs) 012. 14 for-men (95% CI
1.78-2.53) and 1.82 for women (95% CI 1.19-2.64) in the two high exposure counties. The clear
- trends found in a population Wwith a different sthnic composition and a high protein diet support
the evidence from Tatwan that arsenic in drinking water is a canse of humzan bladder cancer,
While it was made clear that exposure was not uniform within counties, it was noted the findings
were roughly consistent with risks which mi =ht be predlcted from the Taiwan stndies.

16. Hopenhayn—Rich C, Biggs ML, Fuchs A, Bergoglio R, Tello E, Nicolli H, Smith AH.
Arsenic and bladder cancer mortahty The Anthors Reply Epidemio}l 7:557- 58 1996.

Bladder cancer. Kemneth G. Brown and Barbara D. Beck wrote a letter cn‘ucal of the above
study in which we were accused of making incorrect assumptions, errors and mmwarranted

- conclusions, In this reply, we noted that we were surprised by their accusations of errors that did
not, indeed, exist. However, we agreed with their statement, “the. stndy does affirm the
association of high concentrations of inorganic arsemic with increased 'mortality from bladder
cancer, in this instance among the ethnically mixed Cérdoba population, inthe absence of
numhonal deficiency or evideénce of other substances snch as hurnic or ﬂuorescent substances

17. Moore L, Warner ML, Smith AH, Kalman D, Smith MT. Use of the fluorescent
micronucleus assay to detect the genotoxic effects of radiation and arsenic in human
exfoliated epithelial cells. Env and Molecular Mutagen 27:176-84, 1996,

Molecular epidemiology. A new rapid method was used, which involives finorescent in sitn
hybridization (FISH) to determine the mechanism of micronuclens formation in epithelial tissues



exposed to carcinogenic agents (as previously described in Titenko-Holland N, Moore LE, Smith
MT. Mezsurement and characterization of micronunelei in exfoliated human cells by finorescence
in situ hybridization with 2 centromeric probe. Mutat Res 271:69-77, 1992)) The findings
concerning micronuecle; in exfoliated bladder cells obtained from arsenic-exposed subjects in
Nevada suggested that arsenic may have both clastogenic and weak anenploidogenic propertiss,

18. Hopenhayn-Rich C, Biggs ML, Smith AH, Kalman D, Moore LE. Methlyation study in
2 population environmentally exposed to high arsenic water, Env Health Persp 104:620-28,
1996. ' ' .

Metabolism. Arseni¢ methylation pattems were investigated in this cross-sectional stody of two
towns in Chile. One hundred and twenty two people exposed 1o high levels of arsenic were
compared to 98 people iri a neighboring town with low levels of arseriic. Amenic levels in.
drinking water were 600 ng/L and 15ug/L, respectively, The corresponding mesn urinary arsenic
levels were 580 pg/L and 60 ng/L, of which 18.4% and 14.9% were Inorganic arsenic
respectively, The main differences were foungd in the monomethyarsonate MMA)Yto
dimethylarsinate (DMA) ratio; high exposure, smoking, and being male were associated with
higher MMA/DMA, while longer residence in the exposed town, Atacameno ethnicify, and being
female were associated with lower MMA/DMA. Overall, there wag no evidence of a threshold
for methylation capacity, even at very high exposures, This study, which is the largest study
condnoted involving metabolites of arsenic to date, confirmed conclusions made in our earlier -
publications that the methylation threshold hypothesis was not valid. ' '

-Metabolism. Presented are the results of an intervention study of 73 participants (from the above -
crosé-secti_onal study in Chile), who were provided with water of lower arsenic content (43 pg/L)
for two months, Total urinary arsenic levels fell from am average of 636 ng/L to 166 pg/L, There..
was & small decrease from 17.8% to 14.6% in the percent of urinary arsenic in Inorganic form
consistent with what might be predicted from the cross-sectional study, Other factors'such as .
smoking, gender, age, years of residence, and ethnicity were associated mainly with changes in
the MMA/DMA ratio. The main difference was fonnd for smokers, where practically all of the
smokers showed 2 decrease-in the MIMA/DMA ratio, while much more vaniability was seen for
non-smokers. It was noted that the changes in the observed percent inorganic arsenic and in the
MMA/DMA ratio did not SUpport an exposure based threshold for arsenic methylation in -
bumans, The last two studies (cross-sectional and intervention) also indicate that most.of the
inter-individnal variability in the distdbution of urinary metabolites remains unexplained.
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20, Wright C, Lopipero P, Smith AH. Meta-analysis ahd.Risk Aséessment In: Topics in-
Environmental Epidemiology. Eds. Steenland K and Savitz DA, Oxford University Press,
1996. ‘ . '

Risk assessment. Although arsenic is not discussed in this chapter, it is pertinent here becanse it
includes issues and methods concerning the use of epidemiologic studies to estimate population
risks at low levels of exposure, It was noted that apparent nonlinearity at low exposure points in
studies can be fitted with statistical models that have a profound impact onrisk extrapolations to
Jower doses. However, the empirical evidence for nonlinearity may be extremely weak, and there
are often no good biological reasons for rejecting linearity. For these and other reasons, we stated
that it would be preferable to use the linear relative risk model for quantitative risk assessment
using epidemiologic data, unless there are good reasons to reject it (Le. clear evidence of
nonlinearity), - : ' :

21, Moore LE, Smith AH, Hopenhayn-Rich C, Biggs ML, Kalman DA, Smith MT. o
Micronuclef in exfoliated bladder cells among individuals chi-onically exposed to arsenic in
drinking water. Cancer Epidemiol Biom & Prev 6:31-6, 1997, ' '

Molecular epidemiology. Using the same towns as the methylation study in Chile described in

. the previous publication summary, this cross-sectional study was confined fo male participants in
view of the extensive exfoliation of squamons cells as well as transitional bladder cells which

. occurs in females. There were 70 high-exposure participants (average urinary arsenic 616. ng/l)
and 55 low-exposure participants (average urinary arsenic 66 pg/L). The prevalence of
micronnclei increased three-fold (93 % CI 1.9-4.6) from the lowest exposure quintile (less than
53.8 pg/L arsenic in urine) 4o those in the second highest exposure quintile (414-729 pg/L
urinary arsemic). Surprisingly, those in the highest exposure quintile (more than 729 pg/L utnary
arsenic) did not have any intrease in micronnclens prevalence, This findingisnot fully
explained, but could be due to cytostasis or cytotoxicity at these hi gh exposure levels. The
cenfromeric probe classification of micromuiclel suggested that chromosome breakage was the
major canse of micronuclens formation. It is noteworthy that the prevalence of micronucle; in
bladder cells was elevated even in the second to lowest quintile of exposure (urinary arsenic
levels between 53.9 and 137.3 pg/L, prevalence ratio 2.1, 95% CI 1.4-3.4), which raises the

possibility that arsenic has genotoxic effects on bladder cells at relatively low levels of exposure.

22, Biggs ML, Kalman DA, Moofe LE, Hopenhzyn-Rich C, Smith MT, Smith AH. -
Relationship of urinary arsexic to intake estimates and a biomarker of effect, bladder cell
micronuclel, Mut Res 386:185-95, 1997. | |

Exposure assessment. The primary purpose of this study was to investigate methods for
ascertaining arsenic exposure for nse in biomarker studies. The study population was the same as
 the population in the metabolism and bladder cell micronuclens study conducted in Chile.
Exposures were assessed by an interviewer-administered questionnaire conceming volumes and
sources of flmd intake. Urinary inorganic arsenic measurements including methylated species



Were measured in first-morning samples. Creatinine was measured 1o allow for adjustment for
overly concentrated urine, As expected, creatinine adjusted urinary.arsenic concentrations had a
stronger relationghip with the questionnaire-based estimates of arsenic intake than the unadjnsted
urinary concentrations. Interestingly, the unadjusted urinary arsenic measures had the stronger
relationship with bladder cell micronnclens prevalence, This finding is plausible since the .
unadjusted urinary arsenic concentrations may better reflent target site dose to the bladder, which
is exposed to the actual concentration of arsenic in urine,

23."Aposhian HV, Arroyo A, Cebrian M, Del Razo LM, Hurlbut KM, Dart RC, Gonzalez- |
Ramirez D, Kreppel H, Speiske H, Smith AH, et al. DMPS-Arsenic Challenge Test: I-
Increased Urinary Excretion of Monomethylarsonic Acid in Humans Given
Dimercaptopropane Sulfonate. J Pharm Exp Ther 282:192-200, 1997,

Chelation study. Directed by Professor Vasken Aposhian of the University of Atizona, this
stndy involved a small subset of participants from our stadies i Chile: 13 fom the high-
exposire town and 11 from the low-exposure town, Each participant was given 300 mg of the
chelating agent 2,3-dimercaptone- 1 -sulfonic acid (DMPS). As expected, urinary arsenic
concenirations increased in the 24-hour period after taking DMPS. Interestingly, the increase was
considerably more pronounced for MMA than for inorgamic arsenic and DMA_ In our view, itis
difficult to.interpret these findings, since the tissue binding strengths of the various arsenic
species may vary, and they may have different affinities for the chelating agent, For these and :
other reasons, nrinary arsenic levels in chronically exposed persons remain the best indicators of
body dose. S . : ' o

24, Moore, LE; Smith AH, Hopenhayn-Rich C, Biggs ML, Kalman DA, Smith MT: .
Decrease in bladder cell micronnelens prevalence after intervention to lower the ,
concentration of arsenic in drinking water, Cancer Epidemiol Biomark and Prev 6:1 051-6,
1997, . o : ' : . '

Molecular ep'idémiology. Water low in arsenic content (45 ;.Lg/L) was provided 1o 34 hi;,ghly
exposed participants in the cross-sectional studyin Chile (publication 21 gbove), Mean urinary
arsenic levels in this sub-group decreased from 74210 225 pg/L during the :intervenﬁo_n. Bladder

. [~
subcytotoxic urinary arsenic levels (<700 pg/L), the change between pre- and post-intervention
MNC wes more pronounced: from 3.54 1o 1.47/100 cells respectively (p=0.002). The primary
changes oceurred among smokers, suggesting that smoker’s bladder cells conld be INOTS
- susceptible to genotoxic damage caused by arsenic. The reduction in bladder cell MNC

prevalence with reduction in inorganic arsemic intake provides further evidence that arsemic is
genotoxic to bladder eslls.. : ' : ' '
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25. Smith AH, Goycolea M, Haque R, Biggé ML. Marked increase in biadder and Inng
cancer mortality in 2 region of Northern Chile due to arsenic in drinking water, Am J
Epidemiol, 147:660-69, 1998,

Cancer mortality. Studies in Taiwan and Argentina suggest that ingestion of inorganic arsemic
from drinking water results in increased risks of internal cancers, in particular bladder and hung
cancer. The authors investigated cancer mortality in & population of around 400,000 people in a
region of Northern Chile (Region IT) exposed to high arsenic levels in drinking water in past -
years. - Arsenic concentrations from 1950 to the present were obtained. ‘Population-weighted
average arsenic levels reached 570 pg/L between 1955 to 1569, and decreased 1o Jess than 100
pg/L by 1980. Standardized mortality ratios (SMRs) were calculated for the years 1989 to 1993,
Increased mortality was found for bladder, lung, kidney and skin cancer, Bladder cancer
mortality was markedly elevated with an SMR of 6.0.[95% confidence interval 4.8-7.4) for men,
and 8.2 [6.3-10.5] for women. Lung cancer SMRs were 3.8 [3.5-4.1] for men, and 3.1 [2.7-3.7]
for women. Smoking survey data and mortality rates from chronic obstructive pulmonary-
disease provided evidence that smoking did not contribute to the increased mortality from these
cancers. The findings provide additional evidence that ingestion of inorganic arsenic in drinking
water is indeed 'a canse of bladder and Iurig cancer. Tt was estimated that arsemic might account
for 7% of all deaths among those aged 30 and over, If so, the impact of arsenic on the population -
mortality in Region I of Chile is greater than any reported 10 date from environments! exposure
‘1o & carcinogen in a major population. _ '

26, Hopenhayn-Rich C,.Biggs ML, Smith AH. Lung and Kidney cancer mortality _
associated with arsenic in drinking water in Cordoba, Argentina. Int J Epidemiol 27: 561-
69, 1998, ' : _ : . '

Bladder cancer, Studies in Taiwan have found dose-response relations between arsemic
ingestion from drinking water and cancers of the skin, bladder, lumg, kidney and liver. To
investigate these associations in another population, we conducted a stndy in Cordoba,
Argenting, which has 4 well-documented history of arsemic exposure from drinking water.
-Mortality from lung, kidney, liver and skin cancers during the period 1986-1991 in Cordoba's 26
counties was investigated, expanding the zuthors' previous enalysis of bladder cancer in the
province, Counties were grouped 2 priori info low, medium and high arsenic exposure categories
based on available data, Standardized mortality ratios (SMRs) were calculated nsing all of
Argentina as the reference population. We found increasing trends for Kidney and lung cancer
mortality with arsenic exposure, with the following SMRs, for men and women respectively:
kadney cancer, 0.87,1.33, 1.57 and 1.00, 1.36, 1.81; lung cancer, 0.92,1.54,1.77 and 1.24, 1.34,
2.16 (in all cases, p<0.001 in trend tests), similar 1o the previously reported bladder cancer results
(0.80, 1.28, 2.14 for men, 1.22, 1.39, 1.81, for women). There was a small pesitive trend for Hver
cancer but mortality was increased in 2l three exposure groups. Skin cancer mortality was
elevated for women in the high-exposure group, while men showed a puzzling increase in the
low-exposure group. The results adad to the evidence that arsenic ingestion increases the risk of
lung and kidney cancers. In this study, the associadon bgtween arsenic end mortality from iiver'
and skin cancers was not clear. :

L]
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27. Guha Mézumder DN, Haqﬁe R, Gosh N, De BK, Santra A, Chakraborqv D, Smith AH,
Arsenic levels in drinking water and the prevalence of skin lesions in West Bengal, India,
Int J Epidemiol 27:871-77, 1998, '

Water concentrations ranged up to 3400 ug/L of arsenic but over 80% of participants were
consuming water containing less than 500 ug/L. The prevalence of keratoses was strongly related
to water arsenic levels rising to 8.5 per 100 for famales, and 10.7 per 100 for men, drinking water
containing over 800 ug/L. However 12 cases with keratoses (2 females and 10 males) were
drinking water containing less than 100 ug/L of arsenic. Findings were similar for _
hyperpigmentation with strong dose-response relationships, and with 29 cases drinking water
containing less than 100ug/L. Calculation by dose per body weight showed that men had roughly
two 1o three times the prevalence of both keratoses and hyperpigmentation compared to women
ingesting the same dose of arsenic from drinking water, Subjects who were below 80% of the
standard body weight for their age and sex had 1.6 fold increase in prevalence of keratoses, and 2
1.2 fold increase in prevalence of hyperpigmentation suggesting that malnuirition mi ght play a
small role in increasing susceptibility, The surprising findings coneerning cases with apparently
low exposure need to be confirmed in studieg with more detailed €XpOsure assessment. Further
research is also needed concerning susceptibility factors which might be present in the exposed
population. ‘ _

28. Steinmans C, Moore LE, Hopenhayn-Rich C, Biggs ML, Smith AH, Arsenic in drinking

veater and bladder cancer. Cancer Invest. In press 1998, .

Millions of people throughout the world are drinking water containing inorgariic arsenic.
Althongh initially confroversial, the association between high EXposures to ingested arsenic and
bladder cancer is now well established. Unfortumate} , the dose-resp‘onse-relaﬁonship, especially
at low 1o moderate doses such as those found in the T.S., remains unclear. Attsmpts to define
these risks and establish new drinking water regnlations have been confroversial, primarily due to
questions regarding the risk assessment process used to establish these standards, . |
Epidemiological studies involving low- to moderate- dose exposures will help to define these
risks and aid in the establishment of appropriate drinking water regulations. In addition, genetic
biomarker studies may provide information on the mechanistic and susceptibility issues of
arsenic indnced carcinogenesis, and thus may also help elncidate dose-response relationships at
low doses. However, unfil 2 new arsenic drinking water standard is implemented, most evidence
- suggests that populations currently exposed to arsenic in drinking water will confinue to have
substantially elevated cancer risks. Waiting for more precise data before 2 new standard is
applied will only prolong these risks, Therefore, until further research can be completed, an
interim drinking water arsenic standard similar to the World Health Organization
recommendation of 10 pg/L, may be appropriate.
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29. Smith, AH, Arroyo A, Guha Mazumder DN, Kosnett MJ, Hernandez A, Beeris M,
Smith MT, More LE. Arsenic-induced skin lesions among Atacamefio people in Northern
Chile despite good nutrition and centuries of exposure. Submitted, 1999,

It has been suggested that the indigenons Atacamefio people in Northern Chile might be

- protected from the health effects of arsenic in drinking water becanse of meny centuries of
exposure, Here we report on the first intensive investigation of arsenic-induced skin lesions in
this population. Elsven families were selected from the village of Chin Chit which is supplied
with water containing between 750 and 800 #g/L of inorganic arsenic. For comparison, 8 families
were 2180 selected from & village where the water contains around 10 ug/L. After being
fransported to the nearest city so that assessment could be done blind as to drinking water source,
participants were examined by four physicians with experience in studying arsenic-induced
lesions. Four of the six men from the exposed village who had been drinking the contaminated
water for more than 20 years were diagnosed with skin lesions due to arsenic, but no women
were found to have definite lesions. A 13 year old girl was found to have defimite skin
pigmentation changes due to arsenic, and a 19 year old boy had both pigmentation changes and
keratoses on the palms and soles. Family interviews identified a wide range of fruit and vegstable
consumpﬁon among affected participants, plus weekly intake of red meat and chicken. However,
the prevalence of skin lesions found among men and children was as high or higher than reported
with corresponding arsenic drinking water concentrations in both Taiwan and West Bengal,
India, populationsin which extensive malnutrition has been thonght to increase susceptibility.
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Regional Water Quality Board, Bay Area Region (Board staff). This document is not
intended to establish policy or regulation. The Environmental Screening Levels
presented in this document and the accompanying text are specifically not intended to
serve as: 1) a stand-alone decision making tool, 2) guidance for the preparation of
baseline ("Tier 3") environmental assessments, 3) a rule to determine if a waste is’
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Executive Summary

This document presents Environmental Screening Levels (ESLs) for chemicals
commonly found in soil and groundwater at sites where releases of hazardous chemicals
have occurred. The ESLs replace screening levels presented in the previous edition of
this document, entitled Application of Risk-Based Screening Levels (RBSLs) And
Decision Making to Sites With Impacted Soil and Groundwater (December 2001). The
change in terminology from "Risk-Based" screening levels to "Environmental" screening
levels is intended to better convey the broad scope of the document and clarify that
some screening levels are not "risk-based" in a strict toxicological definition of
this term.

The ESLs are considered to be conservative. Under most circumstances, and within the

limitations described, the presence of a chemical in soil, soil gas or groundwater a

concentrations below the corresponding ESL can be assumed to not pose a significant

long-term (chronic) threat to human health and the environment. Additional evaluation

will generally be necessary at sites where a chemical is present at concentrations above

the corresponding ESL. Active remediation may or may not be required, however,

depending on site-specific conditions and considerations. This document may especially

be beneficial for use at sites with limited impacts, where the preparation of 2 more formal
environmental assessment may not be warranted or feasible due to time and cost

constraints.

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) of the San Francisco Bay Area Regional Water Quahty Control Board (RWQCB)
These goals include:

Sux"face Water and Groundwater:

* Protection of drinking water resources;

*  Protection of aquatic habitats;

= Protection against adverse nuisance conditions.

Soil: _ '

*  Protection of human health;

*  Protection of groundwater;

»  Protection of terrestrial biota; ,

®» Protection against adverse nuisance conditions.

The ESLs are presented in a series of four ]ookup tables. Each table reflects a specific

combination of soil, groundwater and land-use characteristics that strongly influence the

magnitude of environmental concerns at a given site. This 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-specific considerations. An’ example may be the adjustment of a screening
level for direct exposure with respect to an approved, alternative target risk level. Site data are
then compared to the revised screening level as well as the remaining, unmodified components of
the Tier 1 ESL. This provides an intermediate but still relatively rapid and cost-effective option
for preparing more site-specific risk assessments. Risk assessment models and assumptions that
depart significantly depart from those used to develop the Tier 1 ESLs are described in a more
traditional, "Tier 3" risk assessment. Thé Tier 1 methodology can, however, still provide a
common platform to initiate a Tier 3 risk assessment and help ensure that all potentially
significant environmental concerns are considered. '

The Tier 1 ESLs presented in the lookup tables are NOT regulatory "'cleanup
standards". Use of the ESLs and this document in general is intended to be entirely
optional on the part of the regulated facility and subject to the approval of the case
manager in the overseeing regulatory agency. The presence of a chemical at
concentrations in excess of an ESL does not necessarily indicate that adverse impacts to
human bealth or the environment are occurring; this simply indicates that a potential for
adverse risk may exist and that additional evaluation is warranted. ESLs presented for
chemicals that are known to be highly biodegradable in the environment may in
particular be overly conservative for use as final cleanup Jevels (e.g., many petroleum-
related compounds). Use of the ESLs as cleanup levels should be evaluated in view of
the overall site investigation results and the cost/benefit of performing a more site-
specific risk assessment.

Reliance on only the Tier 1 ESLs to identify potential environmental concerns may not be
appropriate for some sites. Examples include sites that require a detailed discussion of
potential risks to human health, sites where physical conditions differ drastically from
those assumed in development of the ESLs (e.g., mine sites, landfills, etc., with
excessively high-or low pH) and sites where impacts pose heightened threats to sensitive
ecological habitats. The latter could include sites that are adjacent to wetlands, streams,
rivers, lakes, ponds or marine shoreline or sites that otherwise contain or border areas
where protected or endangered species may be present. Potential impacts to sediment are
also not addressed. (e.g., presence of endangered or protected species). The need for a
detailed ecological risk assessment should be evaluated on a site-by-site basis for areas
where significant concerns may exist. Notification to the Natural Resource Trustee
Agencies (including the state Department of Toxics Substances Control and Department
of Fish and Game and the federal Fish and Wildlife Service, Department of the Interior
and Natiopal Oceanic and Atmospheric Administration) may also be. required,

particularly if the release of a hazardous substance may impact surface waters.
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The ESLs should NOT be used to determine when impacts at a site shonid be
reported to a regulatory agency, All releases of hazardous substances to the
environment should be reported to the appropriate regulatory agency in accordance with
governing regulations. The lookup tables will be updated on a regular basis, as needed,
in order to reflect changes in the referenced sources as well as lessons gained from site
investigations and field observations. -
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‘Introduction

1.1 PurpoSe

Preparation of detailed environmental risk assessments for sites impacted by releases of
hazardous chemicals can be a time consuming and costly effort that requires expertise in
a multiple of disciplines, inclnding toxicology, geolooy, ecology, chemistry, physics and
engineering, among others. For small-business owners and property owners with limited
financial resources, preparation of such r1sk assessments can be time and cost-prohlbltlve

As a means to partially address this problem, this document presents a series of
conservative Environmental Screening Levels (ESLs) for soil, groundwater and soil gas
that can be directly compared to environmental data collected at ‘a site. Correlative
screening levels for surface water are also provided. Screening levels for over 100
commonly-detected contaminants are given in a series of "lookup" tables. The tables are
arranged in a format that allows the user to take into account s1te-spe01ﬁc factors that
help define environmental concerns at a given property.

Within noted limits, risks to human health and the environment can be considered to be
insignificant 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
necessarily indicate that a s1gn1ﬁca.nt risk exists at the site. . It does, however, generally
indicate that additional investigation and evaluation.of potential environmental concerns
is warranted. ’

The introductory text of this document is kept intentionally brief with a focus on theh use
of the ERLs rather than technical detaﬂs about their derivation. The latter is provided in
“the appendlces of Volume 2.

1.2 Tiered Approach to Environmental Risk Assessments

This document presents a three-tiered approach to environmental risk assessment Under

are made regard.mg ‘the need for adchtlonal site mvesnganom remed1a1 aonon or a more
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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. Examples include
adjustment of the assumed depth to impacted groundwater in the Tier 1 indoor-air impact
model or use of an approved, alternative target risk level for direct-exposure concerns.
Site data are then compared to the revised screeming level as well as the remaining,
unmodified components of the Tier 1 ESLs. This provides an intermediate but still
relatively .rapid and cost-effective option for preparing more site-specific risk
assessments.

Under Tier 3, the user employs alternative models and modeling assumptions to develop site-
specific screening or final cleanup levels or quantitatively evalnate the actual risk posed to human
and/or ecological receptors by the impacted media. Consideration of the methodologies and
potential environmental concerns discussed in this document is still encouraged, however. This
will help increase the comprehensiveness and- consxstency of Tier 3 risk assessments as well as
expedite their preparation and review.

1.3 Comparison To Existing Screening Levels

Both Region IX of the U.S. Environmental Protection Agency (U SEPA 2002) and the
City of Oakland (Oakland 2000) have prepared lookup tables of Environmental
Screening Levels for soil and water. The lookup tables presented in this document
represent an expansion of this work to reflect the broader scope of environmental
concerns put forth in the Regional Water Quality Control Board (RWQCB) Basin Plan
(RWQCBSF 1995). Differences and similarities between the ESL document and lookup
tables prepared by the other programs are summarized below. -

1.3.1 USEPA Region IX PRGs

The U.S. Environmental Protection Agency (USEPA) Region IX "Preliminary
Remediation Goals" or "PRGs" are intended to address hyman health concemns regarding
direct exposure with impacted soils (USEPA 2002). The equations used to develop the
USEPA PRGs are generally consistent with human health risk assessment guidance
prepared by the Department of Toxic Substances Control, including the CalTOX model
(CalEPA 1994a) and the documents Preliminary Endangerment Assessment Guidance
Manual (CalEPA 1994b) and Supplemental Guidance For Human Health Multimedia

" Risk Assessments of Hazardous Waste Sites and Permitted Facilities (CalEPA 1996a).
As noted in Chapter 3, use of the CalTOX model and other CalEPA guidance documents
and models may be necessary where more detailed risk assessments are required.
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As discussed in the USEPA 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." (USEPA 2002). Expansion of th.e‘USEPA PRGs in the
Jookup tables presented in this document includes:

* Modification of soil PRGs to reflect CalEPA-Spéciﬁc toxicity factors;
* Adjustment of PRGs for noncarcinogens to reflect a target hazard quotient of 0.2 to
address potential cumulative health concerns;

* Addition of direct-exposure screening levels for consn'uc‘uon and trench workers'
exposure to subsurface soils;

* Addition of soil and groundwater screening levels for mdoor-aJr impact concerns;

= Addition of groundwater screenin 1g levels for the protection of aquatic
habitats/surface water quality;

*  Use of a more rigorous leaching model to develop soil screening levels for protection
of groundwater quahty,

» Addition of soil screening levels for urban area, ecological concerns;

» Addition of soil and groundwater "ceiling levels" to address gross contamination and
general resource degradation concerns; and
= Addition of soil and groundwater screening levels for Tota] Petroleum Hydrocarbons

(TPH).

Use of the USEPA Region IX PRGs in the RWQCB lookup .tables is discussed further in

Section 3.2 of - Appendlx 1. A copy of the PRG background document is provided in
Appendix 2.

1.3.2 City of Oakland Sci‘eening Levels

A brief comparison of the RWQCB and the City of Oakland approaches to the
development of environmental screening levels is provided in Table 1-1. Since 1999, the
City of Oakland has presented environmental screening levels for soil and groundwater
through its Urban Land Redevelopment (ULR)'Program. The ULR Program is a
collaborative effort by the City of Oakland and the principal agencies charged with
enforcing environmental regulations in Oakland to facilitate the cleanup and
redevelopment of contaminated properties (Ozkland 2000). It includes innovative
institutional mechanisms for tracking residial contamination and ensuring long-term
compliance with risk management plans. The ULR Program is coordinated by the City
and is specific to Oakland sites.

The City of Czkland approach is based on the guidelines prescribed in Standard Guide
Jor Risk-Based Corrective Action Applied at Petroleum Release Sites (ASTM 1995). The
Guidance 'Document; Technical Backgdund Document and other information on the
~ Oakland ULR program is available on the intemet at www.oaklandpw.com/ulrprogram.
Modifications have been made to better address child exposure and recreational water use
scenarios In addiﬁon, many input values reflect Oaldand-speciﬁc creologic
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updates). These values may not be appropnate for other areas within the RWQCBs
JunSd]CDOD

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

1.3.3 Hazardous Waste Regulations

California Total Threshold Limit Concentrations (TTLC) criteria for solids and Soluble
- Threshold Limit Concentration (STLC) criteria for liquids should not in most cases be
used as soil and groundwater screening or cleanup levels. The TTLC and STLC criteria -
are intended to determine the type of landfill a waste material must be sent to (Title 22,
Section 66699 - Persistent and Bioaccumulative Toxic Waste). Where TTLC or STLC
criteria are exceeded, the waste must in general be sent to a Class I, hazardous waste
landfill. The criteria, developed.in the 1980s, are only loosely based on human health
and environmental considerations. STLC values in general reflect drinking water or
surface water goals of the time, although some are clearly out-of-date (e.g
trichloroethylene STLC value of 204 mg/L). TTLC values were derived by simply
- multiplying 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 Endrin and DDT/DDE/DDD, however, the
TTLC is somewhat lower than the screening levels for human health concerns. For
example, the TTLC for combined DDT/DDE/DDD is 1.0 mg/kg while the residential,
direct-exposure soil screening is 1.7 mg/kg. This presents the enigma that while soil
impacted below 1.7 mg/kg is not considered to pose a significant risk to human health, it
could be classified as a “hazardous waste™ if it were excavated and transported offsite for
_-disposal. Again, this is not a difference of opinion about the potential toxic effects of

these chemicals, it is merely 2 reﬂectlon of the less rigorous development of the TTLC
values.

Unfortunately, it is not anticipated that the TTLC and STLC values will be revised in the
near future. To avoid potential future 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 actual nsk to human health and the
environment.
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1.3.4 OSHA Standards Permissible Exposure Levels

The National Instltute for Occupational Safety and Health (NIOSH) is the Federal agency
responsible for conducting research and making recommendations for the prevention of
work-related disease and injury, including exposure to hazardous chemicals in air
(NIOSH 2003). NIOSH develops and periodically revises Recommended Exposure
Limits (RELs) for hazardous substances in the workplace. The RELs are used to
promulgate Permissible Exposure Levels (PELs) under the Occupational Safety and
Health Act (OSHA).

OSHA Permissible Exposure Levels (PELs) for indoor air are intended for nse in
controlled, industrial work areas where employees are aware of potential health hazards
associated with the chemicals they are using and are trained to take proper precautions
and minimize exposure (NIOSH 2003). OSHA PELs are not appropriate for use at
commercial/industrial sites where the chemical is not currently being used. This includes
sites affected by the migration of offsite releases (e.g., via emissions from a ‘moving
plurne of contaminated groundwater). Indoor-air protection- goals for these sites should
be based on long-term (chronic) health risk to workers. Such risk-based goals levels are
typically much more stringent than OSHA PELs.

For example, the current OSHA PEL for mchloroethy]ene (TCE) is 678,000 ng/m® (100
ppmv, NIOSH 2003). Comparable risk-based screening levels for unconirolled,
commercial/industrial settings included i in this document fall between 2.0 ug/m® and 10
ug/m’ (carcinogenic effects vs noncarcmogemc effects, respecuvely, refer to Table E and
Appendix 1, Table E-3). The PEL is applicable to work areas where TCE is being used

and the employees have been properly tramed to minimize exposure. The risk-based
goals are applicable 10 all other areas. :

1.3.5 RWQCB Basin Plan

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

mg/kg total volatile organic compounds (VOCs) and 10 mg/kg semi-volatile organic
compounds (SVOCs, RWQCBSF 1995). The Basin Plan states that the need to develop
chemical-specific screening is to be evaluated on a site-by-site basis. As can be inferred
from the detailed ESLs provided in Appendix 1, the Basin Plan screening level for total
VOCs is probably adequate to overly conservative for gasoline-range petroleum fuel
mixtures at most sites. Chemical-specific ESLs for benzene and MTBE are less than 1
mg/kg, due to their human toxicity and/or mobility in soil. The prevalence of less toxic

“and mobile VOCs in gasoline-range fuel mixtures (e.g., toluene, ethylbenzene, xylenes,

etc.), however, would generally ensure that a total VOC screening level of 1 mg/kg
adequately addresses concerns regarding 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 mixtures that lack significant amounts of benzene and MTBE (e.g,
diesel fuel).

For direct-exposure, human health concerns, the Basin Plan screening level of 1 mg7kg
for total VOCs as presented in the Basin Plan is adequate to marginally over-conservative
for the most- commonly detected chlorinated solvents (e.g., tetrachloroethylene,
trichloroethane, trichloroethylene, etc.). From a modeling perspective, the screening
level may be somewhat under-comservative for potential leaching and groundwater
protection concerns (e.g., see Appendix 1, Table G). The model used to generate
screening levels for leaching of chemicals from soil conservatively assumes, however,
that the impacted soil was situated within one meter of groundwater, At the vast majority
of sites Where this is the actual case, groundwater has already been impacted by the main
mass of chemicals and direct monitoring provides a more accurate evaluation of leaching
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 screening Jevel of 1 mg/kg (or more) may be adequate for chlorinated VOCs (e.g,
HIDOH 1995).

The Basin Plan screening level of 10 mg/kg for total semi-volatile organic compounds
(SVOCs) is probably overly comservative for these compounds for groundwater
protection purposes. For soils, impacted with carcinogenic SVOCs, the Basin Pla
screening level has traditionally been used in conjunction with human-health screening
levels presented in the USEPA PRGs. The PRGs are also referenced in this document
although with some modifications. ‘

The Basin Plan references a total petroleum hydrocarbon (TPi—D soil screening level of
100 mg/kg for the protection of drinking water resources. A similar screening level was
developed for use in this document. As noted in the lookup tables and discussed in
Appendix 1, however, this screening level 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 not
pose a direct threat to drinking water or surface water resources.

1.4 Chemicals Not Listed In Lookup T ablgs

The lookup tables list 100-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 supporting data are available. To obtain
ESLs for chemicals not listed in the lookup tables, the interested party should contact the
RWQCB staff noted at the beginning of this document. Development of ESLs will be
carried out in the same manner as done for the listed chemicals. As an alternative, ESLs

may be developed by qualified persons and submitted to the overseeing regulatory
agency for review (refer to Section 3.0).
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1.5 Limitations

The Tier 1 ESLs presented in the lookup tables are NOT required, regulatory

"cleanup standards". Use of the ESLs as actual cleanup levels should be evaluated in
view of the overall site investigation results and the cost/benefit of performing a more
detailed environmental risk assessment. The 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 final
assessment of all sites. Examples include:

* Sites that have a high -public profile and warrant a defailed, fully documented
environmental risk assessment;

= . Sites with Jess than 3.0m (ten feet) of low permeability soils (clay, silt, etc.) between
impacted groundwater and the ground surface (including potential downgradient

areas; applies only to use of groundwater screening levels for sites with low
permeability, vadose-zone soils);

] Sltes with high rainfall and subsequent high surface water infiltration rates (1 e.,
infiltration >28 inches (720mm) per year)

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

» . Conservation areas where 1mpacts pose heightened threats to ecological habltats
- (e.g., presence of endangered or protected spec1es), and

* ' Sites where more than three known or suspected carcinogens or more than five
chemicals with similar noncarcinogenic health effects have been identified.

» Sites affected by tides, rivers, streams, etc. where there is & potential for erosion and
concentration of contaminants in aquatic habitats,

Examples of other site characteristics that may warrant a more detailed environmental
risk assessment are discussed in Chapter 3 (refer also to discussion of screening levels in
Appendix 1). In such cases, the information provided in this document may still be
useful for identification of potential environmenta] concerns and development of
strategies for preparation of 2 more site-specific risk assessment

ESLs for chemicals that are known to be highly biodegradable in the environment may in
particular be overly conservative for use as final cleanup levels. For example, final soil
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. ESLs for Total Petroleum Hydrocarbon (TPH) and many noncarcinogenic, petroleum-
related compounds (e.g., xylenes) are driven by the protection of groundwater quality. If
long-term monitoring demonstrates that actual impacts to groundwater are insignificant
then less stringent soil (and groundwater) screening levels may be warranted. Additional
guidance regarding the management of impacted soil and groundwater at petrolenrm-
release sites is provided in the following documents (refer also to overseeing regulatory

. agency):

»  Interim Guidance on Required Cleanup at Low-Risk Fuel Sites (RWQCB SF | 1996);

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

Copies of these documents can be obtained from the RW QCB.

Soil ESLs do not consider potential water- or wind-related erosion and deposition of
contaminants in a sensitive ecological habitat. This may especially be of concern for
- metals and pesticides that are only moderately toxic to humans but highly toxic to aquatic
and terrestrial biota (e.g., copper). The RWQCB Erosion and Sediment Control Field
Mamual provides practical information on the mitigation of erosion and runoff concerns.

It is conceivable that soil, groundwater and soil gas screemng levels for the emission of
chlorinated, volatile organic compouuds to indoor air concerns may not be adequately
conservative in some cases. This is most likely to occur at sites where the vapor
permeability of vadose-zone soils is exceptionally high (e.g., highly fractured bedrock,
gravels, etc.) and/or where building designs, ventilation systems and local environmental
conditions otherwise lead to higher-than-expected vapor flow rates throxigh foundations

. (e.g., houses with heating systems in basements). As discussed in Append1x 1,
» conservatlve target risks are used in part to address these uncertainties.
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" Table 1-1. Comparison of RWQCB and Oakland Risk-Based Approaches

RWQCB 'Oakiand
Tiers One tier of look-up tables. Inciudes Two tiers of look-up tables: Tier 1 table
separate screening levels for indoor air | applicable at any Oakland site; Tier 2 tables
concerns based on soil type. ' (3) account for site-specific soil types
- ' ‘ (Merritt Sands, sandy silts, and clayey silts)
= and alternate target risk. Tier3 spreadsheets
8 provided.
2| Target Cancer Risk '
2 Level 10 ' 10°® for Tier 1; 10" for Tier 2.
— Target Noncancer 0.2 (with option for site speclﬁc 1.0 (with requirement to address cumulative
&| Hazard Quotient adjustment) risk as necessary)
g Ceiling/Nuisance " | "Ceiling levels" to address gross No "ceiling levels"; recommends remova) of
Ot Levels : contamination concerns, nuisances, mobile or potentially-mobile free product.
free-product mobility, and general
resource quality
Total Petroleum Screening levels for TPH included No TPH screening levels.
Hydrocarbons - . ' '
Definition of 0-3 meters below ground surface. 0-1 meter below ground surface.
**Shallow™ Soils ' :
w} Direct Exposure, USEFPA PRG model (USEPA 2002). ASTM (1995) model. Assumes infinite
% Inhalation of Volatiles | Assumes "infinite" source thickness source unless mass balance conditions
_E ' for volatile organic compounds. violated based on 1.0 mrthick source.
| Ecological v Screening levels for terrestrial biota Recommends site-specific analysis when
P« Concerns - | included (shallow soils only). significant ecological habitats are
= ’ ' ' threatened.
w2 Deep Soils Direct-exposure soil screening levels No screening levels for this scenario;
for Construction/ Trench Worker recommends a site-specific analysis as
EXpOSUTE SCenario. warranted.
: Leaching Model Employs the SESQOIL model. Employs the ASTM (1995) model.
E Leaching of Inorganic™ | No soil screening levels; recommends Soil screening levels for inorganic
&) Compounds laboratory tests. compounds, based on a neuiral pH.
-% Surface Water Groundwater screening levels for the Screening levels for recreational use of
g Protection = ecological and aesthetic protection of | groundwater and surface water,
el surface water. Recommends site-specific analysis of
&) ecological and aesthetic concerns as
: - | warranted.
Thickness of Soil Assumes five meters. Recommends Assumes "infinite" source thickness.
Source site-specific analysis as warranted, -
g Convective Flow  * | Incorporates convective flow in Does not incorporate convective flow (i.e.,
) indoor-air impact model. . 'a8S1IMes DO pressure deferentlaD m mdoor-
S : air impact model.
~3| Surface Soil Screening | Includes screening levels for Recommends site-specific analysis and
.E( Levels protection of indoor air for both controls for shallow soils (<Im) and use of
surface and subsurface soils, : screening levels for deeper soils.
Soil Gas Includes screening levels for soil gas. | Not included.

1. Oakland Risk-Based Corrective Action: Technical Background Document: City of Oakland,
Environmental Services Division, January 2000 (and updates), www.oaklanddpw.com/urlprogram.
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Tier 1 Lookup Tables

2.1 Organization of Lookup Tables

Environmental risk assessments may be carried out in either a “forward” mode, where
actual risks are quantified based on concentrations 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 Screening Levels (ESLs)
presented in this document represents an example of the latter. Tier 1 ESLs for soil and
groundwater are summarized in Tables A through E. Each ESL in the tables collectively
addresses environmental concerns stated or inferred in the Water Ouality Conirol Plan
Jor the San Francisco Bay Basin ("Basin Plan,” RWQCBSF 1995), prepared by the San

Francisco Bay Area Regional Water Quality Control Board (RWQCB) These concerns
include:

Groundwater Quahty :
Protection of human health
* Current or potential drinking water resource;
* - Emission of subsurface vapors to building interjors;
* Protection of aquatic habitats (discharges to surface water);
= Protection against nuisance concerns (odors, etc.) and general resource degradation.

Soﬂ Quality:
Protection of human health
= Direct/indirect exposure to impacted soil (mgestmn, dermal absorption,
inhalation of vapors and dust in outdoor air); ..
* Emission of subsurface vapors to building interiors;
* Protection of groundwater quality (leaching of chemicals from soil);
*  Protection of terrestrial (nonhuman) habitats;
= Protectlon against nuisance concerns (odors etc.) and cns-neral resource degradation.

Shallow Soil Gas:
=  Protection of human health
‘= Emission of subsurface vapors to building interiors.

For the purpose of this document, "soil'.‘ refers to any unlithified material in the vadose
zone that is situated above the capillary fringe of the shallowest saturated unit. A
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summary of environmental concerns considered in the ESLs is depicted schematically in
Figure 1. This is correlative to a “conceptual site model” prepared for a detailed
environmental risk assessment. The degree to which any given concern will “drive”
environmental risk at a site depends on the actual potential for exposure and the toxicity
and mobility of the chemical.

Site characteristics that play an important role in evaluating potential environmental
concerns or developing site-speciﬁc cleanup levels include:

»  Physical location of the impacted soil (e g., currently or potentially exposed at the
ground surface versus isolated in the subsurface),

»  Beneficial use of the groundwater immediately underlying the site or otherwise

potentially threatened by the release (e.g., drinking water resource threatened versus
no drinking water resource threatened);

*  Current and anticipated future use of the site (e.g., residential land use permltted or
commerclal/mdusmal land use only).

In order to include consideration of these site characteristics in the ESLs, four different

tables were prepared (Tables A through D). Each table reflects varying combinations of
site characteristics:

Table A - Shallow soils, potential drinking water resource threatened:

Table B — Shallow soils, potential drinking water resource not threatened;

Table C - Deep soils, potential drinking water resource threatened;

Table D —.Deep soils, potential drinking water resource not threatened;

Each of the tables provides separate soil screening levels for residential (i.e., unrestricted)
and commercial/industrial land-use scenarios.

For each chemical listed in the lookup tables, screening levels were selected to address
each applicable environmental concern under the specified combination of site
characteristics. The lowest of the individual screening levels for each concern was
selected for inclusion in the summary Tier ESL tables presented in Volume 1 of this
document. This ensures that the ESLs presented in these tables are protective of all
potential environmental concerns and provides a tool for rapid screening of site data.
Where ESLs are exceeded, the detailed tables provided in Appendix 1 can be used to
identify the specific environmental concerns that may be present at the site.
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An example of the selection of summary, Tier 1 ESLs for teh-achloroemylene (PCE) is
presented in Figure 2 (surface soils, drinking water resource threatened, unrestricted land
use desired). A more detailed discussion of this example is provided i in Appendix 1.

2.2 Use of Lookup Tables

The step-by-step use of the Jookup tables is summarized below and discussed in more
detail in the following sections. A summary of the process is also provided in Figure 3.

» An outline and discussion of information that should be included in & Tier 1
environmental risk assessment is provided in Section 2.11.

Step 1 - ESL Updates and Applicability ‘

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

Steg 2: Ideng'ﬂ All Chemicals 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 identified. A summary
of the site investigation results should be included in the risk assessment in order for it to
be reviewed as a "stand alone" document” A general outline of site investigation

information that should be included in a Tier 1 nsk assessment is provided in Section
2.1L

Step 3: Select Lookup Table(s)

Determine the designated beneficial use of impacted or threatened groundwater beneath
the site. In general, all groundwater must initially be treated as a current or potential
source of drinking water (see Section 2.3). Next, determine the depth below ground
surface to the top of impacted s0il (see Section 2.4). This site information is then used to
select the most appropriate lookup table (see Figure 3).

Stens.4: Determine Desired Land Use'gsoil ESLs only)

ESLs for soil are selected based on the present and desired future use of the site. Two
options are provided in the lookup tables, "Unrestricted Land Use Permitted" or
"Commercial/Industrial Land Use Only". Screening levels for unrestricted land nsed are
considered to be adequate for residential use of a property. For evaluation of
commercial/industrial properties, it is highly recommended that site data be
compared to ESLs for both unrestricted/residential and commercial/industrial land
use. Reference only to ESLs for commercial/industrial land use will in most cases
require that a covenant to the deéd be prepared that restricts use of the property to thest
purposes only (see Section 2. 9)
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Steps 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 column of each table and are not dependent on land use or depth
to impacted soil. Correlative screening levels for surface water are also provided.
Replace ESLs with naturally occurring, background concentrations of chemicals of
concern (e.g., arsenic) or laboratory method reporting levels if higher (see Section 2.8).

Step 7: Determine Extent of Impacted Soil and/or Groundwater

Using the selected ESLs, determine the extent of impacted soil or groundwater and areas
of potential environmental concern at the site and offsite, as required. Soil data should be
reported on a dry-weight basis (see Appendix 1, Section 6.2). For sites where sample
data are limited, it will be most appropriate to compare the maximum-detected
concentrations of chemicals of concern to the ESLs. For sites where an adeguate number
of data points are available, the use of statistical methods to estimate more site-specific
exposure point concentrations and evaluate environmental risks may be appropriate. The
exposure point concentration is generally selected as the lesser of the maximum-detected
concentration and the 95% upper confidence interval of the arithmetic mean of sample
data. Guidance for the estimation of exposure point concentrations, use of “non-detect™
data, and other issues is provided in the CalEPA documents Prelzmznary Endangerment
Assessment Guidance Manual (CalEPA 1994b) and Supplemental Guidance For Human
Health Multimedia Risk Assessments of Hozardous Waste Sites and Permirted Facilities
(CalEPA 1996a), among other sources. As discussed in these documents, sample data
collected outside of impacted ‘areas should generally not be included in estimation of

exposure point concentrations. For residential land use scenanos, sample data should
be averaged over no miore than a 1,000 ft* area.

.Steps 8 and 9: Evaluate The Need For Addltmnal Investization or Correctwe

Actions: Submit Appropriate Reports
Based on a comparison of available site data to the ESLs evaluate the need for additional

action at the site (e.g. additional site investigation, remedial action, preparation of 2 more
site-specific risk assessment, etc.). This is then summarized in the Tier 1 Environmental
Risk Assessment report and workplans for additional corrective actions as needed (see
Section 2.11), Decisions for or against additional actions should always be made in
conjunction with °u1dance ﬁ'om the overseeing regulatory agency

Note that impacts to soil and water from petrolenm mixtures are evaluated in terms of ,
both Total Petroleum Hydrocarbon (TPH) and target "indicator chemicals" for the given
-petroleum mixture. Indicator chemicals typically recommended for peuoleum mixtures
include (after CalEPA 1996a): :

Monocyclic Aromatic Compounrds (primarity gasohnes and mnddle dxstﬂlates)
. benzene

= ethylbenzene
n toluene
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*  xylene

Fuel additives (primarily gasolines)
* MTBE-
*  other oxygenates as necessary

Polycyclic Aromatlc Compounds (primarily mlddle distillates and residual fuels)
*  ‘methylnaphthalene (1- and 2-)

acenaphthene

acenaphthylene

anthracene ‘

benzo(a)anthracene

benzo(b)fluoranthene

benzo(g,h,i)perylene

benzo(a)pyrene

benzo(k)fluoranthene

chrysene

dibenzo(a,h)anthracene -

fluoranthene

fluorene

indeno(1,2,3)pyrene

naphthalene

phenanthrene

pyrene

The TPH ESLs should be unsed in conjunction with ESLs for these chemicals. As
discussed in Appendix 1, the "middle distillates" category of TPH includes diese! fuel
kerosene, stoddard solvent, home heating fuel, jet fuel and similar petroleum mixtures.
"Residual fuels" includes heavy petroleum products such as No. 6 fuel oil ("Bunker C"),
lubricating oils, "waste oils" and asphalts. Soil and groundwater impacted by releases of
waste oil may also require testing for heavy metals and chemicals such as chlorinated
solvents and PCBs. Screening levels for these chemicals are included in the lookup
tables. ’

2.3 Groundwater Beneﬁcial Use

As stated in the San Francisco Bay Region Water Quality Control Plan ("Basin Plan',
RWQCBSF 1995), "Unless otherwise designated by the Regional Board, al
groundwaters are considered snitable, or potentially suitable, for municipal or domestic
water supply." All groundwater beneath a given site should be initially treated as 2
potential source of drinking water unless otherwise approved by the RWQCB office. For
the purposes of this document, it is also assumed that all shallow groundwater will
ultimately discharge to a body of surface water and potentially impact aquatic organisms
(see Section 2.7). Soil and groundwater ESLs were therefore developed to be protective
of f both drinking water resources and aquatic habitats. This is discussed in greater detail

in Chapters 2 and 3 of A.ppﬂﬂf‘"' !
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The Basin Plan recognizes that site-specific factors may render groundwater unsuitable
for potential drinking water purposes. 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 surface water but do not consider potential impacts to sources of drinking
water. The ESLs also consider “gross contamination® 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
occurrence of groundwater from consideration as a potential source of drinking water
mclude

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

‘®  Water bearing unit is not sufficiently permeable to produce an average, sustained

yield of 200 gallons of water per day.

Groundwater in coastal areas, geothermal fields, etc., may contain levels of dissolved
solids that make the water unsuitable as a potential source of drinking water. In addition,
the permeability of soils and sediments that lack a significant amount of coarse-grained
material (or fractures, in the case of bedrock) may be too low to allow for an adequate,

 sustained yield of groundwater. Unconsolidated geologic units that are comprised of less

than 20% sand-size.(or larger) material or more than 30% clay—sxze material are typically
not considered to be viable "aquifers” or potential sources of useable groundwater
(inferred from Fetter 1994). The potential for a given unit of bedrock 1o serve as a viable
source of groundwater similarly depends on the primary and secondary porosity in the
rock and-the quality of the groundwater. Consideration must also be made for the
potential migration of groundwater out of a geologic unit that in itself is insufficiently
permeable to be considered to be an aquifer and into a more permeable unit that could
serve as a viable source of drinking water.

In general, soil and groundwater screening levels are more stringent for sites that threaten
a potential source of drinking water (e.g., compare Tables A and B), This is particularly
true for chemicals that are highly mobile in the subsurface and easily leached from
impacted soil. For chemicals that are especially toxic to aguatic life (e.g., several long-
chain hydrocarbons, pesticides and beavy metals), however, screening levels for sites that -

 threaten drinking water resources may be driven by surface water/aquatic habitat

protection concerns. - This is discussed in more detail in Appendix 1.
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2.4 "Shallow" Versus "Deep"” Soils

For the purposes of this document, a depth of three meters (approximately 10 feet) was
used to delineate between “shallow” soils, where a potential exists for regular direct
exposure of residents and/or office workers, and "deep" soils where only periodic

- exposure during construction and utility maintenance work is considered likely. This is
consistent with guidance presented in the CalEPA document Supplemental Guidance For
Human Health Multimedia Risk Assessments of Hazardous Waste Sites and Permisted
Facilities (CalEPA 1996a) and is regarded as the maximum, likely depth that impacted
soil could at some point in the future be excavated and left exposed at the surface during

 typical redevelopment activities. The potential for deeper soils to be bronght to the
surface in the future should be evaluated on a site-by-site basis based on planned
redevelopment or maintenance activities.

The full Suite of environmental concerns noted in Figure 1 was considered in
development of ESLs for shallow soils. For deep soils, regular exposure of residents or
commercial/industrial workers and impacts to terrestrial flora and fauna was' not
considered. As a result, ESLs for relatively non-mobile chemicals are generally less
stringent for deep soils than correlative ESLs for shallow soils (e. g., compare PCB ESLs
in Tables A and C). For chemicals that are easily leached from soil or potentially emitted
- to the air as a volatile gas, however, groundwater and indoor-air protection concerns

usually drive selection of the final ESL regardless of the depth of the impacted soil. This
is the case for several of the highly volatile, chlorinated organic compounds. As a result,
correlative shallow and deep soil ESLS are identical (e.g., compare trichloroethylene
ESLs in Tables A and C).

If impacted soil extends across the three-meter dividing line between shallow soil and
deep soil, it may be appropriate to use a separate set of screening levels for each zone
(e.g., Table A for the shallow soils and Table C for the deep soils). As discussed in
Section 2.9, however, the pros and cons of remediating deep soils to shallow soil criteria
should be evaluated -on a site-by-site basis. This may help avoid concerns regarding
future disturbance and reuse of deeper soils.

As another alternative, the less stringent ESLs for deep soils could be applied to
shallower soils under a Tier 2 or Tier 3 risk assessment (refer to Chapter 3), provided that
appropriate actions to prevent future exposure and unmanaged reuse are taken. Such
controls may include (but not necessarily be limited to):

. placement and maintenance of adequate cap or other risk-management measures to
eliminate potential direct.exposure;

'*  modeling and/or direct field measurement to evaluate potential impacts to indoor afr
due to vapor emissions; and
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*  preparation of a risk management plan and other. appropriate institutional controls
(e.g., deed restrictions) in order to prevent unauthorized disturbance of the s0il in
the future and allow for appropriate management of the soil if it is exposed.

Capping of shallow, contaminated soil and other engineered controls used in place of full
cleanup are generally not allowed for properties that are to be used for single-family
bomes. The need to consider these actions at sites with impacted soils situated moré than
three meters below the ground surface should be discussed with the overseeing regulatory
agency on a site-by-site basis.

2.5 Land Use

Land uses are categorized based on the assumed length, duration and magnitude of
_potential human exposure. The category "Residential Land Use" is intended for use at
sites where future land-use restrictions are not desirable or allowed. This includes sites to
be used for residences, hospitals, day-care centers and other sensitive purposes (e.g., refer
to DTSC 2002). ESLs listed under this category incorporate conservative assumptions
regarding long-term, frequent exposure- of chiliren and adults to impacted soils in a
residential setting (see Appendices 1, Section 3.2 and Appendix 2). In contrast, the land-
use category "Commercial/Industrial Use Only" assumes that only working age adults
will be present at the site on a regular basis. Direct-exposure assumptions incorporated
into the soil ESLs are somewhat less conservative than assumptions used in the
residential land-use scenario. ' :

Land use should be selected with respect to the current and foreseeable fiture use of the
sitt in guestion. Reference to adopted Geperal Plan zoning maps and local
redevelopment plans is an integral part of this process. Use of the lookup tables for sites
with other land uses (e.g., agriculture, parkland, etc.) should be discussed with and
approved by the overseeing regulatory agency. As the category beading implies, use of
the soil ESLs listed under "Commercial/Industrial Use Only" places implicit land-use
restrictions on the affected property. While this may be considered acceptable for
properties currently zoned for. such purposes, the need for such restrictions in the firture
should be seriously weighed against the cost-benefit of remediating the property to meet
the sometimes more conservative but less restrictive ESLs for unrestricted land use.
Implications for land-use restriction are discussed in more detail in Section 2.9.

A 2003 amendment to the Porter-Cologne Act (Section 13307.1(c)) requires that
formal land-use restrictions be placed on sites that are not remediated to an extent
that aliows unrestricted future use (e.g., residential, day care, etc.). This rule does
not currently apply to sites regulated under the state underground storage tank program.
It is anticipated that this rule will be especially applied to non petroleum-impacted sites.
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2.6 Threat To Surface Water Habitats

Screening levels for freshwater, marine and estuarine water bodies are presented in Table
F. These screening levels consider the same set of environmental concerns as
groundwater, with the addition of screening levels for the potential bioaccumulation of
chemicals in aquatic organisms and subsequent human consumption of these organisms.
Locally, the areas north of the Dumbarton Bridge and west of the Richmond-San Rafael
Bridge are considered to be marine. The areas south of the Dumbarton Bridge and east of
the Richmond-San Rafael Bridge to the upstream extent of tidal influences are considered
to be estuarine. Tidally influenced portions of creeks, rivers and streams flowing into the

Bay between these areas should also be considered to be estnarine in screening level
assessments.

For the purposes of the Tier 1 lookup tables, it is assumed that impacted or potentially
impacted groundwater at all sites could at some time migrate offsite and discharge into a
body of surface water. This could occur due to the natural, downgradient migration of
groundwater or to hiiman activities such as dewatering of construction sites. For several
pesticides and heavy metals, including’ dieldrin, endrin and endosulfan, aquatic habitat
goals are more stringent than drinking water toxicity goals for humans. This is reflected
in the final groundwater screéning-levels (refer also to Appendix 1).

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

. fauna communities situated below or at the groundwater/surface water interface aré
assumed to be exposed to the full concentration of chemicals in impacted groundwater.
Use of a generic "dilution factor" to adjust the surface water protection screenmg levels
with respect to dilution of groundwater upon discharge to surface water was therefore not
considered. Consideration of dilution/attenuation factor and alternative groundwater -
screening levels for the protection of surface water quality may, however, be appropriate
on a site-specific basis.

Consideration of surface water standards for bioaccumulation concerns in groundwater
investigations and cleanup actions may be warranted at sites where large plumes of
impacted groundwater threaten to cause long-term impacts to important aquatic habitats.
The bicaccumulation standards will generally not need to be considered at sites with
small, isolated plumes of impacted groundwater located some distance from & body of
- surface water. Although these plumes could conceivably migrate offsite and discharge
into a body of surface water in the distant future, 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 2 more detailed study of potential groundwater impacts on surface water with
respect to bioaccumulation of chemicals in aquatic organisms should be evaluated on &
site-by-site basis. This may include the need for more stringent soil cleanup levels (to

prevent additional leaching) and development of 2 more comprehensive, ecological risk
assessment.
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The soil and groundwater screening levels presented in the lookup tables do not directly
address the -protection of sediment quality. Site-specific concerns could include the
accumulation and magnification of concentrations of highly sorptive chemicals in
sediment over time due to long-term discharges of impacted groundwater. This may be
especially true for groundwater impacted with h1ghly sorptive (lipophyllic) chemlcals
including heavy petrolenm products.

Potential erosion and runoff of surface soils from impacted sites may also need to be
considered, particularly at sites impacted with metals and pesticides that are situated near
a sensitive body of surface water. The need for a more detailed, ecological risk
assessment of impacts to sediment should be evaluated on a site-by-site basis and
discussed with the overseeing regulatory agency.

2.7 Screening For Indo_of-Air Impact Concerns

- Volatile chemicals can be emitted from contaminated soil or groundwater and intrude
overlying buildings, impacting the quality of indoor air. Heating systems, basements, and
strong winds can exacerbate this problem by reducing the internal air pressure. and
creating a "vacuum effect" that enhances the advective flow of vapors out of the
underlying soil and into the building. Additional information on subsurface vapor
intrusion into buildings is provided in the USEPA document User’s Guide For The
Johnson and Ettinger (1991) Model For Subsurface Vapor Intrusion Into Buzldzngs
(USEPA 2000; refer also to Append:x 1)

The direct collection and analysrs of indoor air samples would seem to be an easy way to
evaluate this concern. Identification of the source of impacts is complicated, however, by
the presence of the same chemicals in many household goods (aerosol sprays, dry-
cleaned clothing, cleaners, etc.). In addition, plumes of groundwater impacted with

" volatile chemicals are known to extend over significant areas and comprehensive testing
of every structure over the plume is not practical.

As an alternative, the comparison of site groundwater, soil gas and soil data to
conservative screening levels for indoor air concerns is recommended. Screening levels
incorporated into this document are based on scientific models for vapor intrusion into
buildings as well as a growing body of data from actual field investigations. A detailed
discussion of the screening levels is presented in Appendix 1. The followjng three-phase,
sequential approach is recommended for initial evaluation of potential indoor-air impact
concerns at sites where shallow groundwater has been impacted by volatile chemicals:

1) Compare groundwater data to appropﬁafe screening levels for indoor air

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

- 2 in Appendix 1). ‘

3) At buildings soil-gas ‘screening levels for indoor-air concerns are

. approached or exceeded, collect indoor-air samples and compare results to

indoor-air screening levels (refer to Table E in this vo]ume or Table E-3 in
Appendix 1).

For sites where the vapor permeability of shallow soils has not been evaluated, screening
levels for groundwater overlain by highly permeable vadose-zone soils should be used,
Imported fill material or disturbed native soils should be considered to be highly
permeable unless 31te-spec1f1c data md1cates otherwise.

~ Unless inhibited by very high water tables or other obstacles, soil gas samples should be
collected immediately beneath the foundations of existing buildings (e.g., “subslab” or in
crawl spaces) or three to five feet below ground surface in open areas where buildings
may be constructed in the future. Soil gas samples collected from depths less than three
feet are currently considered unreliable due to the increased potential to draw in ambient,
surface air. If site-specific modeling of vapor flow rates or indoor-air impacts is to be
carried out, the collection of additional geotechnical data at the time soil gas samples are
collected should be considered (soil gram size analys1s, moisture content, vapor
permeability, etc.).

Soil screening levels for potential indoor-air concerns are incorporated into the summary
tables of this volume and presented separately in Table E-1b of Appendix 1. At sites
where minor releases of volatile chemicals have occurred (e.g., restricted spills around
underground tank fill ports), direct comparison of soil screening levels to site data is
generally acceptable. If screening levels are exceeded, a similar approach to-that outlined
above for impacted groundwater is recommended. The restricted size of soil samples and
the difficulty in predicting vapor-phase ¢oncentrations of chemicals from soil data limits
the use of this data as 2 stand-alone tool for evaluating indoor-air concerns. At sites
where significant releases of volatile chemicals have occurred, the direct use of soil
gas data in conjunction with soil data is strongly recommended.

Guidance 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 Department
of Environmental Protection, Office of Research and Standards, WSC Policy
#02-430; http://www state.ma.us/dep/bwsc/finalpol.htm;
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*  Soil Gas Advisory (January 2003): Department of Toxic Substances Control and
Los Angeles Regional Water Quality Control Board; http://www.dtsc.ca.gov/
PoIicyA:ndProcedures/SiteCleanup/SI\/EBR_ADV_activesoilgasinvst.pdf.

Additional information on the intrusion of subsurface vapors into buildings will be
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 anytime.

2.8 Substitution of Laboratory Repbrl:ing Limits and
- Ambient Background Concentrations for ESLs

In cases where an ESL for a specific chemical is less than the laboratory method
reporting limit for that chemical (as agreed upon by the overseeing regulatory agency), it
is generally acceptable to consider the method reporting limit in place of the screening

level. Potential examples include the soil health-based ESLs for dioxin (e.g., 0.0000045
mg/kg for residential exposure).

Background concentrations of metals in soils are presented in the summary lookup tables.
in cases where they exceed screening levels for human health and environmental
concerns. This is particularly an issue for arsenic and thallium in Bay area soils. For
example, typical mean background concentrations of arsenic in Bay area soils ranges
from approximately 5 mg/kg to 20 mg/kg, with some soils containing up to 40+ mg/kg
arsenic (LBNL 2002). These concentrations are well above the health-based, direct-
exposure goals for arsenic in soil of 0.39 mg/kg (residential exposure) and 1.6 mg/kg

(commercial/industrial exposure) presented in the appendices.

For use in this document, an assumed background level of 5.5 mg/kg arsenic was
substituted for toxicity-based goals in the Jookup table if higher than the later. A
background concentration of 58 mg/kg total chromium in soil is also assumed in the
lookup tables. Note that background levels of total chromium can be significantly higher
(>1,000 mg/kg) in soils developed over mafic and ultramafic rocks in the Bay area,
Refer also to Appendix 1, Section 3.2.4 for additional discussion of this issne,

Figure 4 suggests steps that could be taken when evaluatiﬁg a site for potential arsenic
impacts. The natural background concentration of a chemical in soil or groundwater can
vary significantly between and even within sites and is most appropriately evaluated by
the collection of on-site samples or by reference to local data collected from past studies.
Guidance for estimating background concentrations of chemicals in soil and groundwater
is- provided in the CalEPA document Supplemental Guidance For Human Health
Multimedia Risk Assessments of Hazardous Waste Sites and Permitted Facilities
(CalEPA 1996a). Sources of background metal concentration in soils in California
include the University of California-Riverside report Background Concenirations of
Trace and Major Elements in California Soils (UCR 1996) and the Lawrence Berkeley
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Laboratory document Protocol for Determining Background C’oncentratzon.s if Metals in
Soil at Lawrence Berkeley National Laboratory (LBNL 2002).

A similar approach should be taken for total chromjum. Additional review of
background total chromium concentrations in soil should be carried out at sites where the
screening level of 58 mg/kg is exceeded. If reported levels of total chromium still appear
to exceed anticipated sﬂe—speclﬁc background levels, then. soil samples should be tested
for Cr VI and Cr II. Data should be compared to screening levels for these specific
species of chromium and action taken as needed.

2.9 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
example, the screening level for polychlorinated biphenyls (PCBs) in surface soils is 0.22
mg/kg in residential areas but up to 7.0 mg/kg (at target risk- of 107) for
commercial/industrial areas. Even higher levels of PCBs could potentially be allowed to
remain in place onsite provided that adequate controls to mitigate potential exposure are

' put into effect (e.g., permanent cap, protection of groundwater ete.).

The use of final cleanup levels less stringent than those appropnaté for unrestricted land

use will, however, place restrictions on future use of the property. For example, if a site

is remediated using ESLs (or alternative criteria) intended for commercial/industrial land

use then the site cannot be used for residential purposes in the future without additional

evaluation. In most cases, this will require that a formal covenant to the deed be recorded

to restrict future use of the property. As stated in recent prov1sxons in the Porter-Cologne
. Act (Section 13307.1(c)):

"...if the state board or the regional board finds that the property is not suitable
for unrestricted use...then the state board and regional boards may not issue a
closure letter, or make a determination that no further action is required...unless a
land restriction is recorded..."

The use of ESLs for deep soils at a site snmlarly assumes that the -impacted soil will
remain isolated below the ground surface "for eternity”. For single-family, residential
areas, future disturbance of soil situated greater than three meters is generally considered
to be unlikely (CalEPA 1996a) and use of the ESLs for deep soil below this .depth
without restrictions may be reasonable (see Section 2.4). During the redevelopment of
properties for commercial/industrial or high-density residential use, however, excavation
and removal of soils from depths in excess of five or even ten meters could take place
(e.g., for underground parking garages, elevator shafts, utilities, etc.). The need to
impose enforceable, institutional controls for proper management of deep, impacted soils
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at properties where the subsurface ESLs (or alternative cleanup levels) are applied should
be discussed with the overseeing regulatory agency om a site-by-site basis.

Land-use restrictions inherent in the selection of ESLs from the Tier 1 lookup tables (or
assumptions used in site-specific risk assessments) should be kept as minimal as possible.
Concentrations of chemicals in impacted soils left in place at a
commercial/industrial  site should always be compared to  both
commercial/industrial AND residential ESLs (or alternative criteria for unrestricted
land use). If the soils in fact meet ESLs for unrestricted land use after cleanup then this
should be clearly stated in the site closure report. Recognizing this point may prove
important should the site unexpectedly become desirable for other use in the future (e.g.,
residential, school day care, health care, etc.). Assumptions that impacted soil at a
property will remain isolated at shallow depths under pavement, buildings or some
other type of "cap" should likewise be avoided if at all possible. Such assumptions
place significant and oftentimes unnecessary restrictions on the future use and
redevelopment of a site. If done, appropriate covenants to the property deed should be
‘prepared and methods to prevent or manage future disturbance of the soil should be
clearly described and ensured. A foresighted approach in the use of Tier 1 BESLs or
alternative, site-specific cleanup levels will allow more flexibility in future use of a site,

help avoid unexpected - complications during site redevelopment and minimize the
" liability of future land owners.

2,10 Cumulative Risks at Sites With Multiple Chemicals of
- Concern | | |

Risks poséd by direct exposure to multiple chemicals with similar health affects are
considered to be additive or "cumulative." For example, the total risk of cancer posed by
the presence of two carcinogenic chemicals in soil is the sum of the risk posed by each
individual chemical. The same is true for chemicals that canse noncarcingenic health
effects. A summary of example target health effects for the chemicals listed in the
lookup tables is provided in Appendix 1 (Table L).

Use of ESLs for single chemicals is limited to the extent that the screening lévels remain
protective of buman health should other chemicals with similar health effects also be
present. Soil ESLs are considered to be adequate for use at sites where ne more three
carcinogenic chemicals or five chemicals with similar noncarcinogenic ("systemic")
health effects are present. This is based on a combination of conservative exposure
assumptions and target risk factors in direct-expOsl.ire models. Refer to Appendix 1,
Section 1.3, for additional discussion of this subject. ' :
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2.11 Framework For a Tier 1 Envi'ronmental Risk Assessment

Tier 1 environmental risk assessments’ should serve as "stand alone" documents that
provide & good summary of environment impacts at a site and assess the threats 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. Information on each of the topics listed below should be addressed in report
that presents the risk assessment, however (after MADEP 1995). Together, this
information is intended to provide a basic “conceptual model” of site conditions. The

level of detailed required for each topic will vary depending on site-specific
considerations.

1. Summarize Past, Current and Anticipated Future Site Activities and Uses:
*» . Describe past and current site uses and activities;

= Describe foreseeable future site uses and activities. (Always include a
' comparison of site data to ESLs for unrestricted land use to evaluate need
for formal covenants to the deed; see Section 2.9).

2. Summary of Site Investigation:
= Identify all types of impacted media;
. Identify all -sou.rces.of chemical releases;
* Identify all chemicals of concern;

* Identify magnitude and extent of impacts that exceed ESLs to extent feasible and

applicable (include maps of site with 1soconcentrai10n contours for soil and
groundwater);

* Identify nearby groundwater extraction wells, bodies of surface water and other
potentially sensitive ecological habitats;

* Ensure data are representative of site conditions.

3. Summarize Appropriateness of Use of Tier 1 Lookup Tables and ESLs (see
Section 1.5):

* Do Tier 1 ESLs exist for all chemcals of concern?

* Does the site have a high. pubhc profile and warrant a fully documented, detaﬂed
environmental risk assessment?

* Do soil and groundwater conditions at the site differ siglﬁﬁcanﬂy from those
assumed in development of the lookup tables (e.g., low pH at mine sites)?

* Do impacts pose a heightened threat to semsitive ecological habitats (e.g.,
- presence of endangered or protected species)?

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

*  Have more than three carcinogens or five chemicals with similar noncarcinogenic
health effects been identified (see Section 2.10)?
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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 of
groundwater based on measured or assumed quality of the groundwater and the
hydrogeologic nature of the soil or bedrock containing the groundwater.

Characterize the soil type(s) and location of impacted soil as applicable to the

Jookup tables (e.g., soil stratigraphy, soil texture and permeability, depth to and
thickness of impacted soil, etc.).

5. Exposure Point Concentrations (see Section 2.2, Step 7):

Identify maximum concentrations of chemicals present in impacted media.

Describe how alternative exposure point concentrations were determined (e.g.,
95% UCLs), if proposed, and provide supporting data. For residential land use

. scenarios, sample data should be averaged over no more than a 1,000 f

area.

Discuss the need to evalvate groundwater data with respect to surface water
standards for potential bicaccumulation of chemicals in aquatic organisms
("Elevated threat to surface water body"), due to the size of the plume, the
proximity of the plume to a body of surface water and the potential for minimal
dilution of groundwater upon discharge to surface water (see Section 2.7).

Discuss how background concentrations of chemicals were determined, 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)

Summarize how Tier.-1 ESLs were sele;:ted with respect to the information
provided above and additional assumptions as applicable.

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

If desired or recommended, compare site data to detailed ESLg for individual
environmental concerns (presemted in Volume 2, Appendix 1) and discuss
specific, potential environmental concerns present at site.

7. Conclusions (see Section 2.9):
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Describe the extent of soil and groundwater impagts above Tier 1 ESLs, using

maps and cross sections as necessary.

Discuss if a condition of potential risk to human health and the environment
exists at the site, : ' '

Discuss if 2 more site-specific risk assessment is warranted at the site.

Present a summary of recommended future actions proposed to address
environmental concerns ay the site. :

Discuss the need to impose land-use restrictions and institutional controls at the
site based on the results of the Tier 1 assessment (e.g., requirements for caps,
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etc.; need for covenant to deed to restrict land use to commercial/industrial
purposes only, etc).

The above list is not intended to be exhaustive or representative of an exact outline required for
all 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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TABLE B:

. T e U T T T e e e BT TSR T

SHALLOW SOIL (<3M BGS) - WATER IS NOT
A CURRENT OR POTENTIAL SOURCE OF
DRINKING WATER

Notes:

- Always compare final soil data for commercial/industrial sites to residential
ESLs and evaluate need for formal land-use restrictions (see Section 2.9).

- Assumption that groundwater is not a current or potential source of drinking

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 IS Current or Potential Source of Drinking Water

'Shaliow Soll
Cornmersial/
*Residential industrial _
Land Use Land Use Only Saroundwater
CHEMICAL PARAMETER (mglkg) ~ (mglka) (uglL)
ACENAPHTHENE 1.6E+D1 1.8E+D1 2,0E+D1
ACENAPHTHYLENE 1,38 +01 1.3E+01 3.0E+D1
ACETONE 2.4E-D1 24E-D1 7.0E+02
ALDRIN 2.0E-D2 1.0E-01 2.0E-03
ANTHRACENE 2.8E+0D 2.BE+DD 7.3E-01
ANTIMONY 8,3E-+00 4,0E+D1 £.DE+0D
ARSENIC 5,5E+0D . 5.5E+0D 2.5E+01
BARIUM 7.5E+02 - 1.5E+D3 1.0E+03
BENZENE 4 ,4E-D2 44E-D2° 1.DE+DD
BENZO(R)ANTHRACENE 3,BE-D1 1.3E+0D . 2.7E:02
BENZO(b)FLUORANTHENE 2.8E-D1 1.3E+0D 2,BE-D2 -
BENZD(K)FLUORANTHENE 2.BE-D1 1,3E+0D 2,8E-02
BENZO(g,h,)PERYLENE 2.7E+01 2.7E+01 1.0E<D1
IENZD{a)PYRENE 3.BE-D2 1.3E-01 1.4E-D2
AERYLLIUM 4,0E+0D B.OE+0D 2.7E+DD
BIPHENYL, 1,1- 8.5E-D1 8.5E-D1 5.DE-D1
BIS(2-CHLOROETHYL)ETHER 1,BE-D4 1,8E-D4 1.4E-02
B!S{2-CHLOROISOPROPYL)ETHER 5.4E-03 5.4E-D3 - 5,DE-D1
BIS(2-ETHYLHEXYL)PHTHALATE B.5E+D1 8.8E+D1 . 4.0E+00
BORON "1.BE+00 2.DE+DD 1,5E+DD
BROMODICHLOROMETHANE - 1.2E-D2 2.5E-02 1.0E+D2
BROMOFORM 2.2E+0D 2.2E+DD C1.0EHD2
BROMOMETHANE © 2.2E-01 2.9E-01 " 9,BE+DD
CADMIUM 1.7E+0D 7.4E+00 2.2E+00
CARBON TETRACHLORIDE 1.2E-02 2.5E-02 5.DE-D1
CHLORDANE 4.4E-D1 1.7E+0D 4.0E-03
CHLOROANILINE, p- - 5.3E-D2 5.3E-02 _5.DE+DD
CHLOROBENZENE 1.5E+0D 1,5E+00 2.5E+01
CHLOROETHANE 8.3-01 B.5E-D1 1.2E+D1
{ICHLOROFORM - 8.BE-02 2.7E-D1" 1.0E+D2
CHLOROMETHANE 2.8E-D1 4.2E-D1 2,7E+00
. |lcHLOROPHENDL, 2- 1.2E-02 1.2E-02 1.BE-D1
[lCHROMIUM (Total) 5.BE+D1 5.BE+D1 5.0E+D1
JCHROMIUM I 7.5E+02 7.5E+02 1,BE+02
CHROMIUM Vi 1.BE+DD 1.BE+DD 1.1E+D1
CHRYSENE 3.BE+0D 1.3E+01 2.8E-D1
‘llcoBALT 4,08+D1 B.DE+D1 3.DE+0D
“OPPER - 2,3E+D2 2.3E+02 3,1E+D0
NANIDE (Frea) 1.0E+02 5,0E+D2 1.DE+DD
DIBENZO(a, n)ANTHTRACENE 1,1E-D1 2.BE-D1 B.5E-03
DIBROMDCHLOROMETHANE 1,8E-02 5.BE-D2 <.DE+D2
1,2-DIBROMO-3-CHLORDPROPANE 4 4E-D3 . 4.1E-03 2.0E-01
IDIBROMOETHANE, 1,2- 3.3E-D4 3.3E-D4 5.0E-02
MDICHLDROBENZENE. 1,2- 1.1E+0D 1.1E+DD 1.0E+D1
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TABLE A. ENVIRONMENTAL SCREENING LEVELS (ESLs)
» Shallow Soils (<3m bgs)
Groundwater 13 Current or Potential Source of Drinking Water

'Shaliow Soll
. Commercial/
®Residential " Industrial
Land Use Land Use Only *Groundwater .
CHEMICAL PARAMETER (mplkg) {mg/ka) {ug/L)
DICHLOROBENZENE, 1,3- 7.2ED1 7.2E-D1 6.3E+0D
DICHLOROBENZENE, 1,4 4.7E-02 1.3E-01 - 5.0E+0D
DICHLOROBENZIDINE, 3,3- 7.7E-03 . 7.7E-03 2.8E-D2
DICHLORODIPHENYLDICHLOROETHANE (DDD) 2.4E+DD 1,0E+01 1.0E-03
DICHLORODIPHENYLDICHLOROETHYLENE (DDE) 1.7E+0D - 4.DE+0D 1.0E-03
DICHLORODIPHENYLTRICHLOROETHANE (DDT) 1.7E+0D 4.0E+0D 1.0E-D3
DICHLOROETHANE, 1,4-- 2.0E-D1. 2.0E-D1 5.0E+0D
DICHLOROETHANE, 1,2- 4,5E-D3 4.5E-03 5.0E-01
DICHLOROETHYLENE, 1,1- 1.0E+00 1.0E+0D 8.0E+0D
DICHLOROETHYLENE, Cis 1,2- 1.8E-D1 1,8E-D1 8.DE+DD
DICHLOROETHYLENE, Trans 1,2- B.7E-D1 B.7E-D1. 1,0E+D1
DICHLOROPHENOL, 2,4~ . 3.0E-D1 &0E-D1 _3.0E-D1
DICHLORQPROPANE, 1,2- 5.2E-02 1.2E-D1 B.DE+DD
IDICHLOROPRQBENE, 1,3- 3.3E-02 5.9E-D2 “5.DE-D1
[DIELDRIN 2.3E-D3 2.3E-03 1.9E-03
[DIETHYLPHTHALATE 8.5E-D2 . 3.5E-D2 1.5E+0D
[DIMETHYLPHTHALATE | 3.5E-02 3.5E-02 1.5E+00
[IDIMETHYLPHENGL, 2,4~ - B.7E-D1 B.7E-D1 - 1.0E+D2
[DINITROPHENOL, 2,4- 4.DE-D2 4.0E-02 1.4E+01
' IDINITROTOLUENE, 2,4- B.5E-D4 B.SE-D4 1.1E-D1
{114 DIOXANE o 1.8E-D3 1:8E-03 3.0E+0D
IDIOXIN (2,3,7,E-TCDD) 4.5E-DB 1.BE-05 5.0E-06
|ENDOSULFAN 4.6E-D3 4.8E-03 B.7E-03
[ENDRIN 8.5E-04 6.5E-04 2.3E-03
|ETHYLBENZENE 3.3E+00 8.3E+00 3.0E+01
[IFLUORANTHENE 4.0E+D1 4.0E+D1 B.0E+0D
[IFLUORENE B.SE+DD B.SE+DD 2.9E+00
[HEPTACHLOR 1.4E-D2 1.4E-02 ~_3,BE-03
[HEPTACHLOR EPOXIDE 1.5E-02 1.5E-02 3.8E-03
{IHEXACHLOROBENZENE 2.7E-D1 B.8E-01 1,0E+0D
[HEXACHLOROBUTADIENE - 1.0E+0D 1.DE+0D 2.1E-01
{IHEXACHLOROCYCLOHEXANE (pamma) LINDANE 4.8E-D2 4,8E-D2 B.0E-D2
HEXACHLOROETHANE B . 2.4E+D0 2.4E+0D . 7.0E-D1
INDENO(4,2, 3-cd)PYRENE 3.8E-01 1.3E+00 2.0E-02
lLEAD 2.0E+02 7.5E+D2 2.5E+00
[IMERCURY 2.5E+00 1.0E+D1 - 1.2E-02
[IMETHOXYCHLOR 1.BE+D1 1.8E+D1 1.8E-02
METHYLENE CHLORIDE 7.7E-02 7.7E-02 5.0E+00
METHYL ETHYL KETQNE _3.8E+00 3.8E+0D 4.2E+03
METHYL ISOBUTYL KETONE 2.BE+DD 2.8E+00 1.2E+02
METHYL MERCURY 1.2E+0D 1.DE+D1 3.0E-03
[IMETHYLNAPHTHALENE (total 1- & 2-) 2.5E-D1 2.5E-D1 2.1E+D0
[IMETHYL TERT BUTYL ETHER 2.38-02 - 2.3E-02 5.DE+0D
[IMOLYBDENUM 4.0E+D1 4.0E+01 3.5E+01
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TABLE A, ENVIRONMENTAL SCREENING LEVELS (ESLS)

Shallow Soils (<3m bgs) :
Groundwater !S Current or Potential Source of Drinking Water

'Shaliow Soll
o . Commercial/
2Residantial Industrial , ,
o Land Use Land Use Only *Groundwater

CHEMICAL FARAMETER (mg/kg) {mglkg) (uplL)
INAPHTHALENE © 4.2E+00 4.2E+00 2.1E+D1
~ INICKEL 1.5E+02 1,5E+02 B.2E+DD
|PENTACHLOROPHENOL 4.4E+0D 5.0E+00 1.0E+0D
[PERCHLORATE 7.0E-03 7.0E-D3 7.0E-D1
[PHENANTHRENE 1.1E+01 1.1E+D1 4.BE+DD
[PHENOL 7.5E-02 7.BE-D2 5.DE+0D
(POLYCHLORINATED BIPHENYLS (PCBS) 2.2E-D1 7.4E-D1 1.4E-02

" [PYRENE B.5E+01 B.5E+D1 - 2.0E+00
SELENIUM 1.0E+D1 1.0E+D1 5.DE+00
SILVER 2,0E+01 4.0E+D1 1.9E-01
STYRENE 1.5E+0D 1.5E+0D 1.0E+01
tert-BUTYL ALCOHOL 7.3E-02 - 7.3E-D2 1.2E+01
| TETRACHLOROETHANE, 1,1,1,2- 2.4E-02 2.4E-D2 1.3E+0D
"“ETRACHLOROETHANE, 1,1,2,2- 8.0E-03 1.8E-02 1.0E+0D
ETRACHLOROETHYLENE B.BE-02 2.5E-D1 __5.DE+DD
THALLIUM 1,0E+DD 1.3E+D1 2.0E+0D
OLUENE 2.5E+0D 2.9E+DD 4,0E+01

TOXAPHENE ‘ 4.2E-D4 4.2E-D4 2.0E-04
I TPH (gasolines) 1.0E+02 . 1.0E+02 1.0E+02
TPH (middle distiliates) 1.0E-+02 1.0E+02 1.0E+02
TPH (residual fuels) 5.DE+02 1.DE+D3 1.DE+02
TRICHLOROBENZENE, 1,2,4- 7.5E+00 7.5E+0D 2.5E+D1
TRICHLOROETHANE, 1,1,1- 7.BE+DD 7.BE+0D B.2E+01
JTRICHLOROETHANE, 1,1,2- 3.3E-D2 7.DE-D2 5.DE+00
TRICHLOROETHYLENE 2.6E-01 4.5E-D1 5.DE+0D
TRICHLOROPHENDL, 2,4,5- _1.BE-D1 1,BE-D1 1,1E+1
TRICHLOROPHENOL, 2,4,5- 1.7E-D1 1.7E-D1 5.DE-D1
VANADIUM 1,1E+02 2.DE+02 1.5E+01
VINYL CHLORIDE 8.7E-03 1.9E-02 5.DE-D1
XYLENES 1.5E+0D 1.5E+0D 1.3E+01
ZINC B.0E+02 B.DE+02 - E.1E+D1




TABLE A. ENVIRONMENTAL SCREENING LEVELS (ESLs)
Shallow Soils (<3m bgs)
.Groundwa‘ter IS Current or Potential Source of Drinking Water

'Shaliow Soll -
. Commercial/
“Residential Indusirial
) Land Use Land Use Only *Groundwater

CHEMICAL PARAMETER : (mo/kg) (mg/ka) {ug/L)
Electrical Condustivity : _ _
(m&/em, USEPA. Method 1201 MOD) : ©2.0 ' 4.0 ' not 2pplicable . ‘
Sodium Adsorption Ratip 5.0 : 12 not applicabie '
Notes: ' '

1. Shaliow solls defined as soils less than or =qual to 3 matars {approximately 10 fest) balow ground surface; '

2. Catepory "Residential Land Usg" generally considered adequate for other sensitive uses (e.g,, day-care centers, hospitals, etc.)

2. Assurnes potential discharge of groundwater into & freshwater, marine or estuary surface water system, ’

Source of soil ESLe: Refer ip Appendix 1, Tables A-1 and A-2,

Source of groundwater ESLs: Refer to Appendix 1, Table F-1a.

Soll data should be reported an dry-weight basis (see Appendix 1, Saction B.2). . :

Soll ESLs intended fo address dlfact-exposure. grountwater protection, ecologic (urban areas) and nuisance concerms under

Inoted land-use scenarios. Soll pas data shouid be tollectes for additional evaluation of potential indoor-air impacts at
sites with significant areas of VOC-mpacted sojl, Ses Section 2.8 and Table E, : ’ ' o
Groundwater ESLs Intended to be address drinking water, surface water, indoor-air and nuisance concerns. Use in conjunction
with soll gas'screening levels to more closely evaluate potential impacts to indoor-air if groundwater screening

‘{llevels for this concern approached-or exceeded (refer to Section 2.8 and Appendix 1, Tahle F-1a).

~|lAquatic habltat goals for bioéccumulaﬁon_ concems not considersd in seiection of proundwater goals (refer o Section 2.7).
Refer to appendices for summary of ESL components, . o :
PH -Total Petroleum Hydrocarbons, TPH ESLs must be used in conjunchion with EBLs for related-chemicals {2.p., BTEX, PAHE,

oxidizers, sic.). See Volume 1, Section 2.2 and Appendix.1, Chapter 5. - L
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'TABLE B. ENVIRONMENTAL SCREENING LEVELS (ESLs)

Shallow Soils (<3m bgs)

Groundwater IS NOT a Current or Potential Source of Drinking Watér

'Shallow Soil
Commercial/
*Residential industrial
. Land Use Land Use Only ‘Groundwater
CHEMICAL PARAMETER (mglkg) (molkg) (uglt)
CENAPHTHENE 1.8E+01 1.9E+01 2.3E+01
ACENAPHTHYLENE 1.3E+01 1.3E+01 3.0E+01
ACETONE 5.0E-01 5.0E-01 1.5E+03
[IALDRIN 2.3E-02 1.0E-01 1.3E-D1
IANTHRACENE 2.8E+00 2.8E+00 7.3E-01
ANTIMONY B.3E+00 4.0E+01 3.0E+01
ARSENIC 5.5E+00 5.5E+0D 3.6E+01
[BARIUM - 7.5E+02 1.5E+03 1.0E+03 .
[IBENZENE 1.BE-D1 3.BE-D1 4.B6E+01
[IBENZO(a)ANTHRACENE 3.8E-01 1.3E+00 2.7E-02
IBENZO(b)FLUORANTHENE 3.8E-01 1.3E+00 2.9E-D2
" IBENZO(K)FLUORANTHENE 3.8E-01 1.3E+0D 4.0E-D1
IBENZO(g,h,i)PERYLENE 2.7E+01 2.7E+01 1.0E-01
IBENZO(2)PYRENE 3.BE-02 . 1.3E-01 -1.4E-02
[BERYLLIUM _ 4.DE+00 B.0E+0D 2.7E+0D
{IBIPHENYL, 14~ 6.5E+00 8.5E+00 5.0E+0D
{IBIS(2-CHLOROETHYL)ETHER 4.0E-D3 1.3E-02 6.1E+01
|IBIS(2-CHLOROISOPROPYL)ETHER 6.6E-D1 - 6.6E-01 B.1E+D1
[IBIS(2-ETHYLHEXYL)PHTHALATE 1.6E+02 5.3E+02 3.2E+01
[lBORON 1.8E+0D 2.0E+00 1.6E+0D
{IBROMODICHLOROMETHANE 1.2E-D2 3.9E-02 1.6E+02
{IBROMOFORM 8.1E+D1 6.9E+01 3.2E+03
[EROMOMETHANE 2.2E-01 5.1E-01 1.6E+02 _
{lcaDmium 1.7E+0D 7 4E+0D 2.2E+0D
[ICARBON TETRACHLORIDE 1.2E-D2 3.5E-02 8.5E+00
[CHLORDANE 4.4E-01 1.7E+00 4.0E-03
[ICHLOROANILINE, p- 5.3E-02 5.3E-02 5.0E+0D
ICHLOROBENZENE - 1.5E+00 1.5E+00 2.5E+D1
ICHLOROETHANE 6.3E-01 8.5E-D1 1.2E+01
lCHLOROFORM 8.8E-D2 2.7E-D1' 3.4E+02
[CHLOROMETHANE 2.9E-01 8.1E-01 1TEHD2
" |ICHLOROPHENOL, 2- 1.2E-D1 1.2E-01 1.8E+0D
lICHROMIUM (Total) 5.8E+01 5.8E+01 1.BE+02
{ICHROMIUM 1) 7.5E+02 7.5E+02 1.8E+02
llcHROMIUM VI 1.BE+0D 1.8E+00 1.1E401
ICHRYSENE 3.8E+00 1.3E+01 3.5E-01
{lcOBALT 4.0E+D1 B.0E+01 3.0E+00
lcOPPER 2.3E+02 2.3E+02 3.1E+00
{ICYANIDE (Free) 1.0E+02 5.0E+02 1.0E+0D
[IDIBENZO(a,h)ANTHTRAGENE 1.1E-01 3.BE-D1 2.5E-01
[IDIBROMOCHLOROMETHANE 1.9E-02 5.8E-D2 1.BE+02
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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

'Shaliow Soil
Commercial/
*Residential industrial
Land Use Land Use Only *Groundwater

CHEMICAL PARAMETER (mglkg) (mglkg) (ug/L)

1,2-DIBROMO-3-CHLOROPROPANE 1.1E-03 1,1E-03 - 2.0E-D1

DIBROMOETHANE, 1,2- 7.3E-03 2.1E-02 1.6E+02
|IDICHLOROBENZENE, 1,2- 1.6E+00 1.6E+0D 1.4E+01
[DICHLOROBENZENE, 1,3- 3.2E+0D 7:4E+0D 6.5E+01
IDICHLOROBENZENE, 1,4- 4.7E-D2 "~ 1.3E-D1 1.5E+01
[IDICHLOROBENZIDINE, 3,3- 4.0E-01 1.4E+00 2.5E402
IDICHLORODIPHENYLDICHLOROETHANE (DDD) 2.4E+00 1.0E+01 1.0E-03
{IDICHLORODIPHENYLDICHLOROETHYLENE (DDE) 1.7E+00 4.DE+DD 1.0E-03
{IDICHLORODIPHENYLTRICHLOROETHANE (DDT) 1.7E+00 4,0E+0D 1.0E-03
[IDICHLOROETHANE, 1,1- 3.3E-01 - 9.1E-01 4.7E+01
[DICHLOROETHANE, 1,2- 2.5E-02 6.8E-02 2.0E+02
[IDICHLOROETHYLENE, 1,1- 4.3E+0D 4.3E+00 2.5E+401
|DICHLOROETHYLENE, Gis 1,2- 1.6E+00 3.6E+00 5.9E+02
|DICHLOROETHYLENE, Trans 1,2- 3.1E+0D 7.3E+00 5.0E+02
IDICHLOROPHENOL, 2,4- 3.0E+0D 3.0E+00 3.0E+00
IDICHLOROPROPANE, 1,2- 5.2E-D2 1.5E-D1 1.0E+02
[IDICHLOROPROPENE, 1,3- - 3.3E-02 9.1E-02 4.9E+01
[IDIELDRIN 2.3E-03 2.3E-03 1.9E-03
[DIETHYLPHTHALATE 3.5E-02 3.5E-02 1.5E+00
[IDIMETHYLPHTHALATE 3.5E-02 3.5E-02 1.5E+00
[IDIMETHYLPHENOL, 2,4- ' 7.4E-D1 7.4E-D1 1.1E+02
[IDINITROPHENOL, 2,4 2.1E-D1 2.1E-01 7.5E+01

DINITROTOLUENE, 2,4- 8.6E-D1 8.6E-01 1,2E402

1,4 DIOXANE 1.8E+01 3.0E+01 5.0E404
DIOXIN (2,3,7,8-TCDD) 4.5E-08 1.BE-05 5.0E-06
ENDOSULFAN 4.6E-03 4.6E-03 8.7E-03
IENDRIN 6.5E-04 6.5E-D4 2.3E-03
[ETHYLBENZENE 4.7E+0D 1,3E+01 2.8E+02
{FLUORANTHENE 4,0E+01 - 4.0E+D1 8.0E+00
[FLUORENE B.OE+0D B.9E+DD 3.9E+00
[HEPTACHLOR 1.4E-02 1.4E-02 3.8E-03
[HEPTACHLOR EPOXIDE 1.5E-02 1.5E-02 3.8E-03
{HEXACHLOROBENZENE 2.7E-D1 9.6E-01 3.7E+00
[HEXACHLOROBUTADIENE 3.7E+00 2.2E+01 4.7E+400
|HEXACHLOROCYCLOHEXANE (gamma) LINDANE 4.9E-02 4.9E-D2 8.0E-02
[[HEXACHLOROETHANE 1.2E+01 4.1E+D1 1.2E+01
{INDENO(1,2,3-cd)PYRENE 3.8E-D1 1.3E-+00 2.9E-02
[LEAD 2.DE+02 7.5E+02 2.5E+00
{IMERCURY 2.5E+00 1.0E+01 1.2E-02
[IMETHOXYCHLOR 1.9E+01 1.8E+01 1.8E-02
IIMETHYLENE CHLORIDE 5.2E-D1 1,5E+0D 2.2E403
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- TABLE B. ENVIRONMENTAL SCREENING LEVELS (ESLs)
Shallow Soiis (<3m bgs) ‘
a Current or Potential Source of Drinking Water

Groundwater IS NOT

'Shallow Soll
Commercial/
2Residential industrial
o Land Use Land Use Only 3Groundwater

CHEMICAL PARAMETER (mglkg) (mglkg) {uplL)
IMETHYL ETHYL KETONE 1.3E+01 1.3E+01 1.4E+04
[IMETHYL ISOBUTYL KETONE 3.9E+00 3.9E+0D 1,7E+02
IMETHYL MERCURY 1.2E+00 1.0E+D1 3.0E-03
IMETHYLNAPHTHALENE (total 1- & 2-) 2.5E-01 2.5E-01 2.1E+00
[IMETHYL TERT BUTYL ETHER 2.0E+00 5.6E+0D 1.8E+03
{IMOLYBDENUM 4.0E+01 4,0E+01 2.4E+02

NAPHTHALENE 4.5E+00 4,8E+0D 2.4E+01

NICKEL 1.5E+02 1.5E+02 8.2E+00

PENTACHLOROPHENOL 4.4E+00 5.0E+0D 7.8E+00
|IPERCHLORATE 1.2E+00 1.2E+0D 8.0E+02

- |IPHENANTHRENE 1.1E+01 1.1E+01 4,6E+0D

IIPHENOL 1.9E+01 1.9E+01 1.3E+03
{POLYCHLORINATED BIPHENYLS (PCBs) 2.2E-D1 7.4E-D1 1.4E-02 -
{PYRENE B.5E+D1 B.5E+D1 2.0E+0D
ISELENIUM 1.0E+01 1.0E+01 5.0E+00
IISILVER 2.0E+01 4,DE+01 1,9E-01
STYRENE - 1,5E+01 1.5E+D1 1.DE+02
ter-BUTYL ALCOHOL 1.0E+02 1.1E+02 1.BE+D4

TETRACHLOROETHANE, 1,1,1,2- 3.1E+0D 7.2E+00 8.3E+02
TETRACHLOROETHANE, 1,1,2,2- 9.0E-D3 2.5E-02 1.9E+02
TETRACHLOROETHYLENE 8.8E-02 ' 2.5E-01 1.2E+02
THALLIUM 1.0E+DD 1.3E+01 2.0E+01
TOLUENE 9.3E+0D 9.3E+00 - 1.3E+02
TOXAPHENE 4.2E-04 4.2E-D4 2.0E-04
TPH (gasolines) 1.0E+02 4,DE+02 5.0E+02
TPH (middle distillates) 5.0E+02 5.0E+02 6.4E+02
(TPH (residual fuels) 5.0E+02 1.0E+03 B8.4E+02
TRICHLOROBENZENE, 1,2,4- 7.6E+0D 7.6E+00 2.5E+01
TRICHLOROETHANE, 1,1,1- 7.BE+D0 7.8E+00 6.2E+01
TRICHLOROETHANE, 1,1,2- 3.3E-02 8.1E-02 3.5E+402
TRICHLOROETHYLENE 2.6E-D1 7.3E-01 3.6E+02
ITRICHLOROPHENOL, 2,4 5- 1.BE-D1 1.8E-D1 1.1E+01
TRICHLOROPHENOL, 2,4 ,6- 6.9E+00 1.0E+01 4.8E+02
VANADIUM 1.1E+02 2.0E+02 1.9E+01
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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 3Groundwater
CHEMICAL PARAMETER {mgfkg) {mg/kg) {ug/L)
VINYL CHLORIDE ] 8.7E-03 _ 1.8E-02 4.0E+0D
HXYLENES 1.5E+00 1.5E+0D » 1.3E+01
ZINC ' : 6.0E+02 8.0E+02 8.1E+01
Electrical Conductivity . :
(mSicm, USEPA Method 120.1 MOD) 1 2.0 4.0 not applicable
liSedium Adsorption Ratio | 5.0 .12 not applicable
Notes: : : )
1. Shallow solls 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.g., d'ay-care centers, hospitals, efc.)
3. Assumes potential discharge of groundwater into marine or estuary surface water system. '
Source of soil ESLs: Refer to ‘Appendix 1, Tables A<1 and A-2. :
Source of groundwater ESLs: Refer to Appendix 1, Table F-1b.
Soil data should be reported on dry-weight basis (see Appendix 1, Section 6.2).

Soll ESLs intended fo address direct-exposure, groundwater protection, ecologic (urban areas) and nuisance eoncerns under

noted land-use scenarios. Soll 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. oo :

Groundwater ESLs intended to address surface water, indoor-air and nuisance concems. Use in conjunction with soll gas

sbreening levels to more closely evaluate potential impacts to indoor-air if groundwater screening levels for this

concern approached or exceeded (refer to Section 2.6 and Appendix 1, Table F-1a). -
quatic habitat goals for bioaccumulation concerns not considered in selection of groundwater goals (referto Section 2.7).

Refer to-appendices for summary of ESL components. ) ' ' : ) o C

TPH -Total Petroleurn Hydrocarbons. TPH ESLs must be used in conjunction with ESLs for related chemicals (e.g., BTEX, PAHSs,

pxidizers, etc.). See Volume 1, Section 2.2 and Appendix 1, Chapter 5. o :
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TABLE F. EN'VIRONMENTAL SCREENING LEVELS (ESLs)
Surface Water Bodies

SURFACE WATER
- ' SCREENING LEVELS
_ “'Freshwater *Marine " Estuarne |

CHEMICAL PARAMETER - (ugll) {uglL) (ugll) -
ACENAPHTHENE ~ : 2.0E+01 2.0E+01 2.0E+D1
ACENAPHTHYLENE 3.0E+01 3.0E+01 3.0E+01
ACETONE , 7.0E+02 1.5E+03 1.5E+03
ALDRIN - 1.4E-D4 1.4E-04 1.4E-04
ANTHRACENE 7.3E-01 7.3E-D1 7.3E-01
ANTIMONY _ 8.0E+00 5.0E+02 5.0E+02
ARSENIC ' : : 1.4E-D1 1.4E-D1 1.4E-D1
IBARIUM - 1.0E+03 1.0E+03 1.0E+D3
[BENZENE . - 1.DE+00  7JE+D1 7.1E+01
|IBENZO(a)ANTHRACENE 27E02 | 27602 - | 27E-D2
{IBENZO(b)FLUORANTHENE . 2.9E-02 2,.9E-02 2.8E-02
|IBENZO(K)FLUORANTHENE 2.9E-D2° 4.9E-02 4.8E-02
[IBENZO(g,h,hDPERYLENE - 1.0E-D1 1.DE-D1 1.0E-D1
[IBENZO(=)PYRENE 1,4E-02 1.4E-02 1.4E-02
[IBERYLLIUM ' ' 2.7E+00 2.7E+00 2.7E+0D
{IBIPHENYL, 1,1- _ 5.0E-01 " 5.0E-01 5.0E-01
[IBIS(2-CHLOROETHYL)ETHER ‘ . 1.4E-D2 1.4E+00 1.4E+0D
{IBIS(2-CHLOROISOPROPYL)ETHER 5.0E-D1 8.1E+01 8.1E+D1
{/BIS(2-ETHYLHEXYL)PHTHALATE ' 4.0E+00 5.9E+0D 5.9E+0D
|lBoRON 1.6E+00 1.6E+00 1.6E+0D
{BROMODICHLOROMETHANE 1.0E+D2 3.2E+03 3.2E+03
IBROMOFORM 1.0E+02 . 3.6E+02 3.6E+02
[BROMOMETHANE . 9BE+00 . |  32E+03 3.2E+03
[lcADmium . 2.2E+00 8.3E+00 9.3E+00
{ICARBON TETRACHLORIDE 5.0E-01 4.4E+00 4.4E+00
[ICHLORDANE 5.9E-D4 5.9E-04 5.9E-04
[ICHLOROANILINE, p- _ ' 5.0E+00 5.0E+00 5.0E+00
|ICHLOROBENZENE - 2.5E+01 5.0E+01 5.0E+D1
{CHLOROETHANE 1.2E+01 1.2E+01 - 1.2E+01
{lCHLOROFORM 1.0E+02 47E+02 | 4.7E+02
{ICHLOROMETHANE . 2.7E+00 - 3.2E+03 3.2E+03
[lCHLOROPHENOL, 2 1.8E-01 - 1.8E-D1 1.8E-01
|lcHROMIUM (Total) 50E+D1 1.BE+02 1:8E+02
{CHROMIUM Il - . 1.8E+02 . 1.BE+02 1.8E+02
flcHROMIUM VI 1.1E+D1 5.0E+01 5.0E+D1
|ICHRYSENE 4,8E-02 4.9E-02 4.9E-02
flcoBALT . 3.0E+D0 3.0E+00 3.0E+00
[lCOPPER 9.0E+00 3.1E+00 3.1E+DD
CYANIDE (Free) 5.2E+00 1.0E+00 1.0E+0D-
DIBENZO(a,h)ANTHTRACENE 8.5E-03 49E-D2 4.9E-02
DIBROMOCHLOROMETHANE 4.BE+D1 4BE+01 4,6E+D1
1,2-DIBROMO-3-CHLOROPROPANE - 2.0E-01 2.0E-D1 2.0E-D1
DIBROMOETHANE, 1,2- 5.0E-02 1.4E+03 1.4E+03
[IDICHLOROBENZENE, 1,2- 10E+01 - 1.0E+01 1.0E+01
|[DICHLOROBENZENE, 1,3- 8.3E+00 . 8.5E+01 8.5E+01
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TABLE F. ENVIRONMENTAL SCREENING LEVELS (ESLs)
Surface Water Bodies

' SURFACE WATER
SCREENING LEVELS

' ' “Freshwater “Marine “Estuarine I
IL:HEM!CAL PARAMETER (ug/L) . (ugll) . (ugl)
[DICHLOROBENZENE, 1,4- - 5.0E+00 1.1E+01 1.1E+01
{IDICHLOROBENZIDINE, 3,3- 2.9E-02 7.7E-02 7.7E-02
[|IDICHLORODIPHENYLDICHLORGETHANE (DDD) 8.4E-04 B.4E-D4 " 8.4E-04
[IDICHLORODIPHENYLDICHLOROETHYLENE (DDE) | . 5.9E-04 - 5.9E-D4 5.9E-04
{IDICHLORODIPHENYLTRICHLOROETHANE (DDT) 5.9E-04 5.9E-D4 . 5.9E-D4 \
[IDICHLOROETHANE, 1,1- 5.0E+00 4.7E+D1 4.7E+01
{|DICHLOROETHANE, 1,2- ' . 5.0E-D1 9.0E+01 8.9E+01
{IDICHLOROETHYLENE, 1,1- 3.2E+0D 3.2E+00 3.2E+00
[IDICHLOROETHYLENE, Gis 1,2- ' 6.0E+00 5.9E+02 5.9E+02
|DICHLOROETHYLENE, Trans 1,2- . 1.DE+D1 2.6E+02 2.5E+02
[IDICHLOROPHENOL, 2,4- 3.0E-D1 . 3.0E-01 ~ 3.0E-01
IDICHLOROPROPANE, 1,2- o 5.0E+0D 1.0E+01’ 1.0E+01
/IDICHLOROPROPENE, 1,3- - 5.0E-D1 1.2E+02 1.2E+02
IIDIELDRIN 22E-03 1.8E-03 1.9E-03
[IDIETHYLPHTHALATE 1.5E+00 1.7E+0D 1.7E+0D
{IDIMETHYLPHTHALATE , 1,5E+00 1.7E+00 1.7E+00 |
IDIMETHYLPHENOL, 2,4~ 1.0E+02 - 1.1E+02 1.1E+02 ;'
[IDINITROPHENOL, 2,4 1.4E+01 . 7.5E+D1 7.5E+01
{IDINITROTOLUENE, 2,4- , 1.1E-D1 9.1E+0D 8.1E+0D r
1;4 DIOXANE 3.0E+00 _ 5.0E+04 5.0E+04
DIOXIN (2,3,7,8-TCDD) 1.4E-D8 1.4E-D8 14E-0B -
[IENDOSULFAN ' ] 5.6E-02 B.7E-03 87E0s ||
IENDRIN - 3.6E-02 . 2.3E-03 2.3E-03 .
{IETHYLBENZENE  3.0E+D1 3.0E+01 3.0E+01 .
[FLUORANTHENE B.1E+00 8.0E+00 B.0E+0D
{IFLUORENE ‘ 3.9E+00 3.9E+00 3.9E+0D
[IHEPTACHLOR . ' 2.1E-D4 2.1E-04 2.1E-04
[[HEPTACHLOR EPOXIDE 1.1E-04 1.1E-04 1.1E-04
IHEXACHLOROBENZENE _ 7.7E-D4 ~ 7.7E-D4 7.7E-04
[[HEXACHLOROBUTADIENE 2.1E-01 4.7E+00 4.7E+0D
{HEXACHLOROCYCLOHEXANE (gamma)LINDANE | - 6.3E-02  B3E-D2 8.3E-02
[IHEXACHLOROETHANE 7.0E-01 B.9E+0D 8.9E+00
[INDENO(1,2,3-cd)PYRENE 2.9E-02 2.9E-02 2.9E-02 -
[lLEAD 2,5E+00 B.1E+0D 8.1E+00
IMERCURY . : 5.1E-02 . 2.5E-02 - 2.5E-02
IIMETHOXYCHLOR 1.9E-02 . 1.9E-02 1.9E-02
[IMETHYLENE CHLORIDE 5.0E+0D 1.6E+03 1.6E+03
[IMETHYL ETHYL KETONE ' 4.2E+03 . B.4E+D3 B.4E+03
[IMETHYL ISOBUTYL KETONE . 1.2E+02 1.7E+02 1.7E+02
[IMETHYL MERCURY ' 3.0E-03 3.0E-03 3.0E-03
IMETHYLNAPHTHALENE (total 1- & 2-) ' 2.1E+0D © 2.1E+00 . 21E+00
[IMETHYL TERT BUTYL ETHER ' 5.0E+00 © 1.BE+02 1.8E+02
{IMOLYBDENUM - 3.5E+01 - _ 2.4E+02 2.4E+02
[INAPHTHALENE ' 2.1E+01 2 AE+0i 2 AE+Di
{INicKEL _ 5.2E+01 B.2E+0D 8.2E+0D
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TABLE F ENVIRONMENTAL SCREENING LEVELS (ESLs)
Surface Water Bodies R

SURFACE WATER
SCREENING LEVELS

“Freshwater “Marine " Estuarine
CHEMICAL PARAMETER : (ugll) (ug/L) (uglL)
[IPENTACHLOROPHENOL 1.0E+00 7.9E+0D 7.9E+00
{lPERCHLORATE 7.0E-D1 8.0E+02 6.0E+02
[[PHENANTHRENE 8.3E+D0 4BE+0D | . 4.BE+00
{{PHENOL . 5.0E+00 1.3E+03 . 1.3E+03
[IPOLYCHLORINATED BIPHENYLS (PCBs) 1.7E-D4 1.7E-D4 1.7E-04
[IPYRENE 2.0E+00 2.0E+00 2.0E+00
[ISELENILM ' 5.0E+00 7AE+01 7.1E+01
fISILvER - _ 3.4E-D1 1.9E-D1 1.8E-01
{STYRENE 1.0E+01 1.1E+01 1.1E+01
terl-BUTYL ALCOHOL . 1.2E+01 1.8E+04 | 1.8E+04
TETRACHLOROETHANE, 1,1,1,2- 1.3E+00 83E+02 | 0.3E+M2
 TETRACHLOROETHANE, 1,1,2,2- 1.0E+00 1.1E+01 1.1E+D1
TETRACHLOROETHYLENE ' 50E+00 - B.9E+00 8.9E+00
THALLIUM - 2.0E+DD 6.3E+00 8.3E+00
[TOLUENE 4,0E+01 4.0E+01 4.0E+01
TOXAPHENE - - 2.0E-D4 20E-04 2.0E-D4
TPH (gasolines) 1.0E+02 37E+03 3.7E+03
{TPH (middie distiliates) - 1.0E+D2 B.4E+02 6.4E+02
|[TPH (residual fuels) : 1.0E+02 6.4E+02 B.4E+02
IITRICHLOROBENZENE, 1,2,4- ' 2.5E+01 B.5E+01 8.5E+01
TRICHLOROETHANE, 1,1,1- . B6.2E+01 8.2E+D1 6.2E+01
TRICHLOROETHANE, 1,1,2- ' 5.0E+00 4.2E+01 4.2E+01
TRICHLOROETHYLENE 5.0E+00 8.1E+01 81E+01
TRICHLOROPHENOL, 2,4,5- - - 6.3E+01 1.1E+01 1.1E+0t . M
TRICHLOROPHENOL, 2,4,6- 5.0E-01 B5E+00 - 6.5E+00
IVANADIUM . 1.5E+01 1.8E+01 1.9E+01
{VINYL CHLORIDE - ' 5.0E-01 5.3E+02 5.3E+02
[IXYLENES NS 1.3E+01 1.3E+01 1.3E+01
lizine ' 1.2E+02 8.1E+01 8.1E+01
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TABLE F. ENVIRONMENTAL SCREENING LEVELS (ESLs)
Surface Water Bodies

SURFACE WATER
SCREENING LEVELS
*lErieshwa.ter “Marine “Estuarine
CHEMICAL PARAMETER , (ugfl) {uglL) {uglL)
Eiectrical Conductivity
1 (mS/cm, USEPA Method 120.1 MOD) not applicable not applicable not applicable
Sodium Adsomption Ratio not applicable not applicable not appiicable
Notes:

1. Source of Freshwater ESLs: Refer to Appendix 1, Table F-2a

2. Source of Marine ESLs: Refer fo 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 aguatic habitat goal,
goal to address bioaccumulation in aguatic organisms and subsequent consumption by humans, and general
nuisance goal (odors, ete.). Refer to Section 2.7 of text for discussion.

Estuarine screening levels lowest of freshwater and marine screening levels.

'TPH -Total Petroleum Hydroéarbons. 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.

INTERIM FINAL - JULY 2003
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TABLE A ENVIRONMENTAL SCREENING LEVELS (ESLs)
Shaliow Soils (<3m bgs)
Groundwater IS Current or Potential Source of Drinking Water

“Shallow Soll
i Commercial/
Residential Industrial
Land Use Land Use Only ‘Groundwater
CHEMICAL PARAMETER (mglkg) (mglkg) (ugl)
ACENAPHTHENE 1,6E+01 . 1.BE+D1 2,0E+01
ACENAPHTHYLENE 1,35+01 " {.3E+D1 3.0E+01
ACETONE 2.4E-01 2.4E-01 7.0E+02
ALDRIN 2,9E-02 1.0E-D1 2.0E-03
ANTHRACENE 2.BE+0D 2.BE+D0 7.3E-D1
ANTIMONY 8.3E+00 4,0E+D1 8.0E+00
ARSENIC 5.5E+0D 5,5E+0D 3.5E+01
BARIUM 7.5E+02 - 1.5E+03 1.DE+D3
BENZENE 4.AE-D2 44ED2 1.0E+0D
BENZO(a)ANTHRACENE 3.8E-01 1,3E+00 . 2.7E:02
BENZO(b)FLUORANTHENE 3.8E-D1 1,3E+00 2.0E-02
BENZO(K)FLUORANTHENE 3.BE-D1 1,3E+00 2,5E-02
BENZO(g,h,)PERYLENE 2.7E+D1 2.7E+01 1.0E-01
BENZO(=)PYRENE 3,8E-02 1.3E-D1 1.4E-02
ERYLLIUM 4,0E+0D B.0E+DD 2.7E+00
BIPHENYL, 1,1~ 8.5E-01 8.5E-D1 5.DE-01
B1S(2-CHLOROETHYL)ETHER 1.BE-D4 1,8E-D4 1.4E-02
B!S(2-CHLOROISOPROPYL)ETHER 5.4E-03 5.4E-D3 . 5,0E-01 -
BIS(2-ETHYLHEXYL)PHTHALATE B.8E+01 8.8E+D1 4.0E+00
BORON ' 1.6E+0D 2.DE+DD 1.8E+00
BROMODICHLOROMETHANE 1.2E-02 2.9E.02 1.DE+D2
BROMOFORM 2.2E+0D 2.2E+0D * 1,0E+D2
BROMOMETHANE " 2.2E-01 3.8E-D1 8.BE+DD
CADMIUM 1,7E+00 7.4E+0D 2.2E+0D
CARBON TETRACHLORIDE 1,2E-02 .5E-02 5.0E-01,
CHLORDANE - 4,4E-D1 1.7E+00 4.0E-03
CHLOROANILINE, p- 5.3E-02 5.3E-D2 5.DE+0D
CHLOROBENZENE 1.5E+00 1.5E+00 2.5E+01
CHLOROETHANE £.3E-01 B.5E-D1 1.2E+01
{ICHLOROFORM - 8.BE-02 2.7E-D1 1.0E+D2
CHLOROMETHANE 2.5E-01 4.2E-01 2,7E+00
. ||CHLOROPHENOL, 2- 1.2E-02 1.2E-D2 1,BE-01
CHROMIUM (Total) 5.BE+D1 5.BE+D1 5.0E+01
JICHROMIUM 11 7.5E+02 7.5E+02 - 1.BE+D2
ICHROMIUM VI 1.BE+00 1.8E+00 1.1E+D1
CHRYSENE 3.BE+0D 1,3E+01 2.8E-D1
‘lcoBaLT 4,0E+D1 _B.OE+01 3.0E+00
COPPER - 2.3E+02 2.3E+02 3.4E+00
YANIDE (Free) 1,0E+02 5.0E+D2 1.DE+0D
JIBENZO(2,h)ANTHTRACENE 1.1E-D1 3.8E-D1 B.5E-03
DIBROMOCHLOROMETHANE 1,8E-02 5.8E-02 1.0E+02’
1,2-DIBROMO-3-CHLOROPP T 2ANE 4 1E-D3 1. 1E-03 2.0E-01
DIBROMOETHANE, 1.2- 3.3E-04 2.3E-D4 5.0E-02
DICHLOROBENZENE, 1,2- 1,1E+0D 1.1E+0D 1,0E+01

ThY™T=r=rFuIR 2 men) ' BT 1Y A2 AP s




TABLE A. ENVIRONMENTAL SCREEN!NG LEVEL.S
' Shallow Soils (<3m bgs) :
Groundwater IS Current or Potential Source of Drinking Water

(ESLs)

'Shaliow Solf

. Commercial/
*Residential industrial
_ Land Use Land Use Only *Groundwater .
CHEMICAL PARAMETER {molkg) {mg/kg) (uglL)
DICHLOROBENZENE, 1,3- 7.2E-D1 7.2E-D1- 8.3E+00
DICHLOROBENZENE, 1 4- 4.7E-02 1.3E-D1 5.DE+00
DICHLOROBENZIDINE, 3,3- 7.7E-D3 7.7E-D3 2.8E-02
DICHLORODIPHENYLDICHLORDETHANE (DDD) 2.4E+00 1.0E+01 1.0E-03
IDICHLORODIPHENYLDICHLOROETHYLENE (DDE) 1.7E+0D 4.0E+00 1.0E-03
{ID) CHLORODIPHENYLTRICHLOROETHANE (DDT) 1.7E+00 4.0E+0D 1.0E-D3
[DICHLOROETHANE, 1,7- - 2.0E-D1 2.0E-D1 5.DE+0D
[IDICHLOROETHANE, 1,2- - 4.58-03 4.5E-D3 5.0E-01
IDICHLOROETHYLENE, 1.1 _ 1.0E+00 1.0E+00 B.DE+0D
[IDICHLOROETHYLENE, Cis 1,2- 1.8E-01 _ 1.8E-D1 B.DE+0D
|IDICHLORGETHYLENE, Trans 1.2- BTEDT | - B7E-D1 1,0E+01
|IDICHLOROPHENGL, 2.4- . 3.0E-D1 3.DE-D1 _3.0E-D1
IDICHLOROPROPANE, 1,2- 5.2E-02 _1.2E-01 5.0E+0D
DICHLOROPROPENE, 1,3- __3.3E-D2 5.9E-02 -5.0E-01
DIELDRIN 2.3E-D3 __2.3E-03 1.9E-03
DIETHYLPHTHALATE 3.5E-02 3.5E-02 1.5E+0D
DIMETHYLPHTHALATE " 3.5E-D2 3.5E-02 1.5E+0D
DIMETHYLPHENOL, 2,4~ - B.7E-D1 BTED1 - 1.DE+02
|IDINITROPHENOL, 2 4~ 4.DE-D2 4.0E-D2 1.4E+01
' [IDINITROTOLUENE, 2,4- B.5E-D4 B.5E-D4 1.1E-01
|[1.4 DioxanE 1.BE-03 ___1:8E-03 3.0E+0D
DIOXIN (2,3,7,8-TCDD) 4.5E-05 1.BE-05 5.0E-06
ENDOSULFAN 4.6E-03 4.5E-D3 B.7E-D3
ENDRIN 8.5E-04 8.5E-04 2.3E-03
IETHYLBENZENE 3.3E+00 3.3E+00 3.0E+01
|[FLUORANTHENE' 4.0E+01 4.0E+01 B.DE+0D
[FLUORENE - B.9E+D0 B.9E+00 3.8E+00
[HEPTACHLOR 1.4E-D2 1.4E-D2 ~ 3,BE-D3
[HEPTACHLOR EPOXIDE 1,5E-02 _1.5E-D2 3.BE-03
IHEXACHLOROBENZENE 2.7E-01 8.8E-D1 1.0E+0D
[HEXACHLOROBUTADIENE 1.0E+00 ___1.DE+DD 2.1E-01
[HEXACHLOROCYCLOHEXANE (gamma) LINDANE 48E-02 |  4.BE.D2 B.DE-02
HEXACHLOROETHANE 2.4E+00 24E+00 - . 7.DE-D1
INDENO(1,2,3-cd)PYRENE 3.8E-D1 1.3E+00 2.8E-D2
ILEAD 2.0E+02 7.5E+02 2.5E+00
(MERCURY - 2.5E+00 __1.0E+D1 1.2E-02
* [IMETHOXYCHLOR 1.8E+D1 : 1.8E+01 1.8E-02
{IMETHYLENE CHLORIDE 7.7E-02 7.7E-02 5.0E+0D
[IMETHYL ETHYL KETONE _3.BE+00 ____ B.9E+DD 4.2E+03
IMETHYL ISOBUTYL KETONE 2.BE+D0 2.BE+00 1.2E+02
IMETHYL MERCURY 1.2E400 | 1.0E+D1 3.0E-03
[IMETHYLNAPHTHALENE (total 1- & 2.) 2.5E-D1 2.5E-01 2.1E+0D
[IMETHYL TERT BUTYL ETHER 2.3E-02 - 2.3E-D2 5.0E+0D
[IMOLYBDENUM 4.0E~+01 4.DE+01 3.5E+01
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TABLE A. ENVIRONMENTAL SCREENING LEVELS (ESLs)
Shallow Soils (<3m bgs)
Groundwater !S Current or Potential Source of Drinking Water

‘Shaliow Soll
Commercial/
“Resitential industrial
_ Land Use Land Use Only . *Groundwater
CHEMICAL PARAMETER (mplkg) (mglka) (ugll)
NAPHTHALENE 4,2E+00 | 4,2E+00 2.1E+01
NICKEL 1,5E+D2 1.5E+02 8.2E*D0
{PENTACHLOROPHENOL 4.4E+0D 5.DE+0D 1.0E+DD
[IPERCHLORATE 7.DE-03 7.0E-03 7.0E-01
(IPHENANTHRENE 1.1E+D1 1.1E+01 4,6E+0D
[lPRENOL 7.5E-02 7.BE-02 5.0E+00
{IPOLYCHLORINATED BIPHENYLS (PCBs) 2.2E-D1 7.4E-D1 1.4E-02
" iPYRENE | B.5E+D1 B.5E+01 2.DE+DD
SELENIUM _ 1.0E+D1 1,0E+01 5.0E+00
SILVER 2.0E+D1 4,0E+01 1.8E-D1
STYRENE 1.5E+0D0 1,5E+00 1,0E+01
tert-BUTYL ALCOHOL 7.3E-02 7.3E-02 1,2E+D1
TETRACHLOROETHANE, 1,1,1,2- 2.4E-02 2.4E-02 1,3E400
TETRACHLOROETHANE, 1,1,2,2- 8.0E-03 1.BE-D2 1.0E+DD
"ETRACHLOROETHYLENE B.BE-02 2.5E-01 5.0E+0D
THALLIUM 1.0E+0DD 1,3E+01 2.0E+0D
[[TOLUENE 2,.0E+00 2.9E+00 4,0E+D1
NITOXAPHENE 4,2E-04 4.2E-D4 2.0E-04
‘{iTPH (gasolines) 1.0E+02 1.0E+02 1.0E+02
TPH (middie distliates) 1.0E+02 1.0E+02 1.0E+02
ITPH (residual fuels) 5.0E+02 1.0E+03 1.0E+02
TRICHLOROBENZENE, 1,2,4- 7.6E+00 7.8E+00 2.5E+0"
TRICHLOROETHANE, 1,1,1- 7.BE+0D 7.BE+DD 8.2E+01
JTRICHLOROETHANE, 1,1,2- 3,3E-D2 7.0E-D2 5.0E+00
TRICHLOROETHYLENE 2,6E-01 4.BE-01 5.0E+0D
TRICHLOROPHENDOL, 2,4,5- 1.BE-01 1.8E-01 4.1E+D1
TRICHLOROPHENDL, 2,4,6- 1.7E-01 1.7E-01 5.0E-01
VANADIUM 1,1E+02 2.0E+D2 1.5E+D1
VINYL CHLORIDE 8.7E-03 1.9E-02 5.0E-D1
XYLENES 1.5E+D0 1,5E+00 1.3E+D1
ZINC 8.0E+02 B.0E+02 - B.1E+D1
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TABLE A. ENVIRONMENTAL SCREENING LEV

Shallow Soils (<3m bgs)
Groundwater IS Current or Potential Source of Drinking Water

ELS (ESLs)

» 'Shallow Soll -
Commercial/
“Residential industrial :
Land Use Land Use Only *Groundwater
CHEMICAL PARAMETER (molkg) (mg/kg) {ug/L)
‘ l Electrical Conductivity ‘ . _
(mSicm, USEPA Mathod 120.1 MOD) 2.0 4.0 not applicable
Sodium Adsorption Ratip 5.0 12 not applicable
1 Notes:

Source of soil ESLs: Refer to Appendix 1, Tables A-1 and A-2,
Source of groundwater ESLs: Refer to Appendix 1, Table F-1a.
Soll data should be reported on dry-weight basis (see Appendix 1, Section 6.2}

" oxidizers, etc.). See Volume 1, Section 2.2 and Appandix 1, Chapier 5.

PH -Total Petraleurn Hydrocarbons. TPH ESLs must be used in conjunction with ESLs for related-c

1. Shallow solis deﬁned as solis less than or equal to 3 meters (approximately 10 feet) below ground surface,
2. Category "Resldential Land Use" generally considerad adequate for other sensitive uses (e.p., day-
3, Assumes potential discharge of groundwater into 2 freshwater, marine or estua

care centers, hospltals, stc.)
Iy surface water system,

Soll ESLs intended to address direct-exposure, groundwater protection, ecologic (urban areas) and nulsance concerns under
" lInoted land-use scenarios, 5ol gas data should be coliacted for additional evaiuation of potential
sltes with significant areas of VOC-impacted soll. See Section 2.8 and Tahle E, .

Groundwater ESLs Intem_:{ed to be address drinking water, surface water, indoor-gir and nuisance conca
with soll.gas’ screening levels to more closely evaluat_e potential impacts fo indoor-air if

indoor-air impa_cts at

ms. Use in conjunction

hemicals (e.g., BTEX, PAHS,
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CHAPTER §: CUMULATIVE IMPACTS

CHAPTER 5.0
CUMULATIVE IMPACTS
A.  INTRODUCTION

CEQA Guidelines §15130(a) requires an EIR to discuss cumulative impacts of a project
when the project’s incremental effect is cumulative considerable, as defined in
§15065(c). There are a number of projects proposed for development in the Paramount
area that may contribute cumulative regional impacts to those generated by the
Paramount Refinery’s proposed project. These include reformulated fuels modifications
planned by other petroleum refineries in Basin as well as other local projects. Figure 5-1
shows the locations of the six major southern California refineries. The reformulated
fuels modifications are to be completed in order to supply reformulated gasoline as
required by Executive Order D-5-99 and the resulting CARB RFG Phase 3 requirements,
The discussion below lists projects which are reasonably expected to proceed in the
foreseeable future, i.c., project information has been submitted to a public agency.
Cumulative construction impacts were evaluated herein if the major portion of
construction is expected to occur during the same construction period as Paramount’s
Clean Fuels project. -

Public agencies were contacted to obtain information on projects in the Paramount area,
Figure 5-2 identifies by number the location of each of the projects discussed below. The
number is used to identify the related projects throughout the discussion of cumulative
impacts. Localized impacts were assumed to include projects which would oceur within
the same timeframe as the Paramount’s Clean Fuels project and which are in the
Paramount area. These projects generally include the RFG Phase 3 project at the British
Petroleum (formerly ARCO) refinery; the RFG Phase 3 project at the Conoco-Phillips
(formerly Tosco) refinery; the RFG Phase 3 praject at the Shell (formerly Equilon)
refinery. Regional impacts were assumed to include projects throughout the Basin, e.g,,
all refineries, : '

Some of the impacts of the proposed Paramount project would primarily occur during the
construction phase, e.g., traffic. Other impacts would primarily occur during the
operational phase, e.g., hazards. Other impacts would occur during both phases, e.g., air
quality.

B. LOCAL REFINERIES

- 1) Conocoe-Phillips

The Conoco-Phillips Refinery (formerly Tosco and Unﬁcal) is approximately 18 miles

soutbwest of the Paramount Refinery. It consists of facilities at two locations

(Wilmington and Carson) approximately three miles apart. The two integrated sites
transfer raw, intermediate, and finished materials primarily by pipelines. Finished

5-1
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DRAFT EIR: PARAMOUNT CLEAN FUELS PROJECT -

products are transferred from the Wilmington location via the Torance Tank Farm
pipeline to distribution terminals in the southern California area ar 1o interstate pipelines.

The RFG Phase 3 project will involve physical changes only to the Conoco-Phillips

Wilmington Plant, located at 1660 W. Anaheim Street, Wilmington, California, 90745,

Conoco-Phillips proposed to modify existing process units at the Wilmington Plant in
order to produce gasoline in compliance with CARB’s Phase 3 requirements (SCAQMD,
2001). No new process units were proposed at the Refinery.

Modifications to the following units are proposed:

¢ Alkylation Unit (fractionation equipment, refrigeration compressor system, pumps,
heaters and exchangers) '

Acid Plant (vapor recovery system):
Butamer Unit (pumps)
Catalytic Light Ends Fractionation Unit (fractionation equipment, pumps and piping)
Rail Car Offloading Facilitizs
Butane Storage Tank System

- Storage Tank System

and fresh/spent acid systems).

Associated modifications and- additions to storage facilities, pipelines and support
facilities are also expected (SCAQMD, 2001). The original CARB Phase 3 project was
evaluated in the Final EIR (SCAQMD, SCH No. 2000091056, certified April 5, 2001).
An Addendum to the April 5, 2001 Final EIR was prepared to include modifications to
the Los Angeles Terminal including expansion of rail service at the terminal to include
the unloading of ethanol (SCAQMD 2003b).

In addition to the CARB Phase 3 project, Conoco-Phillips has been issued permits for an
Ethanol Import and Distribution Project. In order to produce gasoline without MTBE as
required by the Govemor's Executive Order and to remain compliant with state and
"+ federal reformulated fuel standards, Conoco-Phillips will replace MTBE with ethanol,
This project is comprised of modifying existing facilities to permit ethanol to be received
into the Marine Terminal for transshipment through the Wilmington Plant for ultimate
blending into gasoline at existing, offsite marketing terminals. A Nepative Declaration
has been completed (SCAQMD, 2000b) and approved for this project. Because this
project was found not to have any significant effect on the environment, no cumulative
. impacts are expected. The ConocoPhillips Refinery is located approximately fifteen miles
from the Paramount Refinery so cumulative localized impacts are not expected to occur.

Utilities (the nitrogen, steam, water, condensate, electrical, bydrocarbon relief,

i
7

A 003743



CHAPTER 5: CUMULATIVE IMPACTS

Van Nuys Burbank _ 1
= end *
.. . . _Glendale 1. Conoco Phillips - 2 Sites
- 3 2. Esxxan - Mobll
3. Shell
10 = 4. ChevronTexaco -
- 5. Brifish Petroleum
Hollywood 6. Ultramar
Beverly Hilis i /
rar Monierey
Angsl Park %
ighis
Cuiver Clty - \
Hunfington
Park
St Inglewood
® ) oo
Botarmationas\SEGLNHO ( ¥ 71
. Compion -
Gardena e Paramount v
T .:.'! i
Hermosa TN nd Fullerton
~ Beach ' ‘ Carson L2 Mirada
Palos Verdes

Envircnmental Audit, Inc,

* Praject numbers correspond to
the project numbars discussadin  IN

the text of Chapter 5.
- REGIONAL MAP SHOWING
REFINERIES e 5
Propot Ny 2950 igure S,
5-3

P

A 003744



DRAFT EIR: PARAMOUNT CLEAN FUELS PROJECT

a - . 6
ulﬂ; ) D i e (T ke .
B . oy, 8l l. : : /
g = } . .
o :
}

54

A 003745



CHAPTER 5: CUMULATIVE IMPACTS

2) Exxon-Mobil

The Exxon-Mobil refinery is located at 3700 W. 190th Street in Torrance, about fourteen
miles southwest of the Paramount Refinery. The RFG Phase 3 project includes
modifications and/or additions to the following equipment:

Light FCCU - Unsaturated Gas Plant Debutanizer

Light HDC - Stabilizer, Gasoline Component Isolation Piping

Deisobutanizer Tower — Butans Hendling, KOH Tower

Alky Feed — Hydrotreating

Liquefied Petroleum Rail Facilities — Vessels, Loading and Additional Track

Fuel Bthanol Storage — Tanks, Rail and Off-loading Facilities

Gasoline Storage — Tanks .

FCC - Hydrotreater Reactors and Heater Modifications

Alkylate - Additive Water Wash System and Merox System

Sulfur Contamination Elimination - Overhead Compressor Modifications

Light FCC Gasoline — Splitter Modifications -

Torrance Loading Rack (add fusl ethano] off-loading rack; modify vapor recovery unit,
piping, and manifolds) ’

Vemnon Terminal (add rail car off-loading system, two truck off-loading areas, gasoline
tank, lighting area and drainage system; modify rail spuy, loading rack, vapor recovery
unit, vapor destruction unit, and two storage tanks) _

¢  Anahcim (Atwood) Terminal (add two tnuck off-loading areas, storage tank, lighting arca
and drainage system; modify truck rack) , '

s  One new pentane sphere

Associated modifications and additions to storage facilities, pipelines and support
facilities are also expected (SCAQMD, 2001z and SCAQMD 2003c). The Torrance
refinery and loading rack, and the Vernon and Anaheim distribution terminals are located
at least 10-15 miles from the Paramount Refinery so cumulative localized impacts are not
cxpected to ocour.

3) Shell ' -

The Shell refinery (formerly Equilon and Texaco) is located at 2101 East Pacific Coast
Highway, Wilmington and is sixteen miles south of the Paramount refinery. Shell’s
Wilmington Terminal is Jocated adjacent to the southwestern portion of its Refinery at
1926 East Pacific- Coast Highway, and the marine terminal is located on Mormon Island
at Berths 167-169 within the Port of Los Angeles. The proposed project will also require
changes to Shell's other southern California area distribution terminals located in Signal
Hill, Carson, Van Nuys, and Colton/Rialto. The RFG Phase 3 project includes the
following proposed modifications:

o Alkylation Unit {Contactor and Settler, refrigeration unit, exchangers/pumps, and effluent

treating vessels)

3.5
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o C4 Isomerization Unit (vessels, exchangers, pumps, piping, stabilizer, gas scrubber, and
drier)

s Hydrotreater Unit No. 2 (Olefins Saturation Reactor, pretreatment reactor, charge pumps,
heat exchangers, trays, stripper reboiler, and contro] valves)

¢ Hydrotreater Unit No. 4 (diese] side stripper, feed steam preheater, and hcat exchangcrs)

+  Hydrotreater Unit No. 1

¢ Catalytic Reforming Unit No. 2 (sulfur guard reastor)

¢ Fractionator Changes (HCU Main Fractionator, FCCU Debutanizer, Feed Prep Tower,
Depentanizer, Alky Deisobutenizer, ' Alky Debutanizer apd C4  Isomerizafion
Deisobutanizer, and HCU Depropanizer) -

s Refinery Storage Tank modifications

» ' Storage Tanks {at lermngton, Carson, Signal Hill, Van Nuys, and Colton/Rislto
‘Terminals)

» Pentane Sphere

s No. 2 (debutanizer towcr)

s Flare

» Vapor Recovery Systems

o Carson Terminal (includes storage tanks modlﬁcauons and a2 new truck loading rack)

s Lomita Terminal (includes an ethanol railcar unloading facility)

e . Signal Hill Terminal (includes storage tank and truck loading rack modifications)

v Colton/Rialto Terminal (includes storage tank and truck loading rack modifications)

¢ Van Nuys Terminal (includes storage tank and truck Ioading rack modlﬂcatmns)

¢ Marine Terminal (includes storage tank modifications)

* Wilmington Temminal (includes storage tank and truck loading rack mod.xﬁcahons)

Associated modifications and additions to storage facilities, pxpehnes and support
facilities also are expected (SCAQMD, 2001b and SCAQMD 2002). The Shell refinery is
Iocated 16 miles south of the Paramount refinery. The Shell terminal in Signal Hill, is
located at least eight miles from the Paramount Refinery and the Van Nuys and
Coltor/Rialto Terminals are located over 30 miles from the Paramount refinery.
Localized cumulative impacts are not antlcxpated for any of these facilities because of the
distance from the Paramouat refinery.

4) ChevronTexaco

The ChevronTexaco refinery (formerly Chevron) is located at 324 West El Segundo
Boulevard in El Segundo, California, about 18 miles west of the Paramount refinery,
which is a sufficient distance away to avoid cumulative localized impacts with the
Paramount refinery. The ChevronTexaco refinery has proposed 1o make changes to the
reconfiguration of the Refinery by modifying existing process operating umits,
constructing and installing new equipment, and providing additional aficillary facilities in
order to produce the RFG Phase 3 reformulated gasolines (SCAQMD, 2001c). The
proposed new refinery units include:

»  Isomax Complex (distillation column, steam reboilers and overhead condensers)
e TAME Plant (steam reboilers and overhead condensers)

5:6
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Pentane Storage Sphere

Pentane Sales (rail loading facilities and railear storage area)

TAME Unit (distillation column, reflux pumps, steam reboilers and overhead condensers)
No. 1 Naphtha hydrotreater (under Option A: one furnace, compressors, exchangers, and
pumps. Under Option B: compressors, exchangers, and pumps).

FCCU Depropanizer

FCCU Debutanizer

FCCU Deethanizer (vessels, pumps and exchangers)

FCCU Propylene Caustic Treating Facilities

FCCU Butene Caustic Treating Facilities

FCCU Amine Absorber

FCCU Relief System (headers)- . ,

FCCU Wet Gas Compressor Insterstage System Upgrades (two exchangers and one
vessel)

Alkylation Plant (two contactors and an acid settler)

Cooling Tower i

Trim coolers for existing Distillation Columns

Iso-octene Plant (pressure vessels, exchangers and pumps)

Two floating roof gasoline component storage tanks

Modifications to existing refinery units are proposed for the folfowing:

e TAME Unit {Depentanizer column)

No. 1 Naphtha hydrotreates (under Option A: modify one fumace; under Option B:
modify two fumaces) ) ) . .
Dezthanizer (column) . .

Relief Systems (vapor recovery facilitics and flare)

Main air blower rotor replacement

"Wet Gas Compressor

Rotor and Gearbox Upgrade

Recommission Existing Out-of-Service Deisobutanizer
Retraying Distillation Columns '
MTBE storage tank

The proposed project also includes modifications to the ChevronTexaco Montebello
Terminal (storage tank and loading rack modifications and 2 new ethanol railcar
unloading facility), the Van Nuys Terminal (storage tank and loading rack
modifications), and the Huntington Beach Terminal (storage tank and loading rack
modifications). o ' '

Due to the distance separating the ChevronTexaco refinery and terminals from the
Paramount refivery, no cumulative impacts are expected during the comstruction or
operation of the proposed project,

5-7
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5) British Petroleum

The British Petroleum (BP) Refinery (formerly ARCO), located at 1801 E. ‘Sepulveda
Boulevard in Carson, is approximately eleven miles south of the Paramount refinery.
The BP Carson terminal is located at 2149 E. Sepulveda Boulevard; the Marine Terminal
2 is Jocated at 1300 Pier B Strest within the Port of Long Beach. The proposed RFG
Phase 3 project will also require changes to BP's other southem _California area
distribution terminals located in South Gate, Rialto, Long Beach and Signal Hill. The BP
refinery has proposed to make changes to the Refinery by modifying existing process
operating units, constructing and installing new equipment, and providing additional
ancillary facilities in order to produce the REG Phase 3 reformulated gasolines
(SCAQMD, 2001d). The proposed new refinery units include:

e FCCU Gasoline Fractionation (Option #1) - rerun bottoms splifter (splitter tower, heat
exchangers, etc.) .

Modifications to existing refinery units are proposed for the folluwiﬁg:

* Light Hydro Unit (modify heat exchangers; new exchangers, piping pumps and control
systems) - T
e Isomerization Sieve (convert umit to hydrotreater; modifications to heat exchangers,
piping and control systems; new reactor, exchangers, pumps and contro] systems)y
* No. 3 Reformer Fractionator and Overhead Condensar (piping and control systems; new
' pumps) - . -
® Gasoline Fractionation Area (retraying, piping and control systems) .
e FCCU Gascoline Fractionstion (Option #2) - convert gasoline fractionation area
depentanizer to 2 FCCU bottoms splifter (retraying; new exchangers, flash drum, and
- product cooling) : ' ' :
* North hydrogen plant (new feed drum, pump and vaporizer)
* MTBE Unit (Option #1) - convert into 1SO Octene Unit (modify heat exchangers, piping
and control systems; new reactive, steam heater and heat exchangers)
» MTBE Unit (Option #2) — convert into-Selective Hydrogenation Unit (modify stripper,
reboiler, piping and control systems; new heat exchangers) '
» Cat Poly Unit ~ modify to a Dimerization Unit Hydrotreater reactor systern (modify

piping and control systems; new pumps, heat exchangers, vessels, piping and control

systems) .

* Mid-Barrel Unit — modify to 2 Gasoline Hydrotreater (modify feed and product piping,
hydrogen supply system and heat exchanger, controls systems) .
Tank Famn ~ piping modifications ' ‘
Pentane railcar loading facility — modify for pentane off-Joading (new Irepressurizing
vaporizer sysiem and two railcar spots) .

»  Propylens railcar loading facility — modify for butane off- loading.

Associated modifications and additions to distribution storage facilities, pipelines and
support facilities also are expected (SCAQMD, 2001d). The BP Arco Refinery is located
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about 11 miles from the Paramount Refinery, so cumulative localized impacts are not
expected.

6) Ultramar Inc, Valero Refinery

The Ultramar refinery is Jocated at 2042 East Anaheim Street in the Wilmington district
of the City of Los Angeles. The Ultramar refinery is about 15 miles south of the
Paramount Refinery. In order to produce the RFG Phase 3 project gasoline Ultramar has
proposed both new and modified refinery units (SCAQMD, 2000c). The Ultramar's RFG
Phase 3 project would include the following new refinery equipment;

Merox Treater

Sour Water Stripper - (storage tank, stripper and vapor recovery system)
Storage Tanks :

Boiler

Flare

Cooling Tower

Modifications to the following refinery units were proposed:

* Fiuid Catalytic Cracking Unit (FCCU) - (new Gas Concentration Unit Debutanizer,
new primary absorber and stripper, new accumulators, pumps, reboiler, distillation
columns, vessels and heat exchangers) ' -

¢ Fluid Catalytic Cracking Unit Liquefied Gas Merox Unit — (new liquefied petroleum
gas (LPG) dryerand Selective Hydrogenation Unit, convert existing dryer colump to

~ depropanizer) : . ‘

e Light Ends Recovery Unit ~ (new debutanizer and depentanizer, convert existing

~ depropanizer 1o recover butane in Butamer Unit; new vessels, pumps and fin-fans)

» Naphtha Hydrotreater Unit - (modify compressor, new heat exchangers and pumps)

® -Olefin Treater — (convert to hydrotreater; new reactor, new stripper, new compressor,

changes to piping and new catalyst) '

Gas Oil Hydrotreater ~ (new pumps, new compressors and modify heater)

Platformer - (new compressor and depropanizer) :

Butamer Unit — (new column, new heat exchangers, vessels and pumps)

Storage Tanks :

Flare System

Associated modifications and additions to storage. facilities, pipelines and support
facilities are also expected (SCAQMD, 2000c). The project-also includes modification to
existing storage tanks and new storage tanks at the Ultramar Marine Tank Farm, Olympic
Tank Farm, and Marine Terminal. The Ultramar Refinery is located about 15 miles from
the Paramount Refinery, so no localized cumulative impacts are expected.

5-9
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7) Third Party Terminals

A number of petroleum companies use third party terminals to distibute their fuel to
gasoline stations. The terminals include the Kinder Morgan Orange Terminal, and the
Kinder Morgan Colton Terminal. The modifications to the Kinder Morgan Orange and
Colton Terminals included the conversion of an existing fixed roof tank to an internal
floating roof tank and a change in service of the tank from diesel to ethanol. In addition,
new truck unloading racks were added to both the Orange and Colton Terminals,

C. OTHER NEARBY PROJECTS

Other proposed projects within the general vicinity of the Paramount Refinery are
described below. ' '

City of Long Beach
8) Stre_et Construction
As part of the ongoing effort -by the City of L«.ang' Beach to.revita]i'ze certain areas, a

number of streetscape improvements have been proposed over the next three years.
Strestscaping involves landscaping, widening of streets, sidewalk construction and repair,

instaliation of lighting and signage, and construction of medians on streets, Several of _

these strestscaping activities are currently ongoing or will be conducted in the future
within the vicinity of the Paramount Refinery, including the following: ‘ '

Atlantic Avenue to Artesia Bivd.

Artesia Blvd. - Downey Ave. to Obispo Ave,
Paramount Boulevard - 70" Street and Artesia Blvd.
Downey Avenue — 70" Street and Artesia Bivd.
(Personal communication, Lee Mayfield, May 2003).

9) North Long Beach Redevelopment Project Area

North Long Beach covers an area of 7,540 acres of Jand. The majority of the land is
within the Redevelopment project area and is located north of 1-405 freeway, The area is
bordered by the cities of Compton, Paramount and Lakewood. Many of the existing
commercial properties in the area are in varying stages of physical deterioration and were
built with substandard design and lack adequate parking.

The redevelopment of North Long Beach is already underway and i§'scheduled to be
completed in approximately 2026. Part of the revitalization plan for the area includes
converting declining commercial land uses to residential bousing or other alternatives,
and initiating streetscape improvements (Long Beach, City of, 2002).

5-10
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City of Paramount
10) Industrial Warehousing Project

An industrial warehousing project located at the intersection of Garfield Avenue and
Rosecrans Boulevard is projected to begin construction in approximately August 2004,
This project will add 78,605 square feet of warehonse space and is scheduled io be
completed within approximately ‘six to eight weeks from commencement (Personal
Communication, John Caver, May 2003 and November 2003). ' '

11) Recreation Facility

The City of Paramount plans to build a new recreation center at Progress Park. Progress
Park is located at 15500 Downey Ave, The 4,000-square-foot recreation center will
replace a 1,400-square-foot preschool that was originally a house built in the 1940s. The
new facility will be hore to the City's preschool, the Park Pals afier-school program,
youth and adult recreation classes, the local girls softhall league, as well as meetings and
counseling sessions for GRIP (Gang Resistance in Paramount) and Neighborhood Watch.
In addition, a plaza will be created and there will be extensive landscape and bardscape

improvements to the park in the center’s vicinity. Construction is scheduled to ‘begin

approximately, in April 2004. (Paramount, City of, Press Release, October 2002, Linda
Benedetti-Leal and David Johnson, Paramount, City of, Recreation Department,
November 2003). - : ' :
City of Downey

12) Downey Landing

A mixed-use commercial and industrial complex is being proposed in the City of

Downey which is located five miles north of the Paramount refinery, The site is bounded
by Stewart and Gray roads on the north, Lakewood Boulevard and Clark Avenue on the
west, Imperial Highway on the south, and Bellflower Boulevard on the east. The Downey
Landing's propesal included multiple uses for 117 acres of the 160 acre site, including a
28-acre retail center that will occupy the northem portion, 2 movie/TV production studio
complex for the central portion, and a business/technology park on the eastern portion.
Kaiser Permanente plans a new hospital/medical office complex for 30 acres on the
southem portion of the property. The proposed Kaiser Permanente project will include a
six-story hospital and a four-story medical office building. The remaining 13 acres of the
160 acres will be reserved for a school/park/learning center.

The final Environmenta) Impact Report (EIR) (City of Downey, 2002) discusses the
impact of the Specific Plan, and contains recommended mitigation measures designed to
lessen the extent of identified impacts (City of Downery, 2002).

-~ o
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13) Banco Popular Project

The Banco Project is proposed for the northwest corner of the "Rosecrans
Avenue/Lakewood Boulevard intersection (13451 Lakewood Boulevard). The project site
contains 15,577 square feet and; development will consist of one building containing a
1,200 square foot restaurant and a 2,013 square foot bank, A grading permit has been
issued by the City of Downey for the project (Personal Communication Mark Selheim,
May 2003). n ,

14) 12651-65 Paramount Boulevard

A residential tract consisting of eight single-family residences is under construction at
- 12651-65 Paramount Boulevard (Personal Communication Mark Setheim, May 2003),

15) 12645 Lakewood Boulevard

A residential tract consisting of eight single-family residences is. proposed for 12645
Lakewood Boulevard (Personal Communication Mark Selheim, May 2003).”

City of Bellflower
16) 91 Freeway Ramp Beautification

Landscaping and decorative painting is being performed on the 91 Freeway on/off ramps
at Bellflower Boulevard. (City of Bellflower, 2003), :

17) Town Ceater Plaza Project

The Town Center Plaza project is part of the redevelopment plan to revitalize the
downtown area of Bellflower. This project will span five acres and feature an outdoor
stage, businesses and a train station that would connect to the Metrolink transit system.
Environmental clearance is being sought for a two and one half mile bicycle path and
walkway on what is currently a railroad track that is scheduled to be removed in the pear
future. This project is scheduled to begin construction approximately at (he end of 2003.
(City of Bellflower, 2003), : .

D.  AIRQUALITY

CONSTRUCTION IMPACTS:

Construction activities associated with CARB RFG Phase 3 projects at other refineries
have or will be essentially completed prior to the commencement of construction
activities at the Paramount Refinery. December 31, 2003 is the date when MTBE must

be phased out of gasoline sold in California so most of the construction activities at other
refineries and terminals have been or will be completed prior to construction of the

5.12
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Paramount Clean Fuels project. No cumulative construction impacts are expected from
other refinery projects,
Air quality impacts due to construction at the i’aramount Refinery are considered to be
less than significant, It is expected that construction activities associated with several
other local projects will occur during the same timeframe as the proposed project
including the Industrial Warehousing Project (No. 10), the Recreational Facility (No. 11),
the Banco Popular Project (No. 13), and two residential developments (No. 14 and 15).
Potential construction emissions have been estimated using the URBEMIS2002 Model.

~ The default assumptions in the URBEMIS2002 Model (Yolo-Solano AQMD, 2003) were
used since little information is available regarding these projects (see Appendix B for
additiona] information). .

TABLE 5-1
CUMULATIVE PROJECT
PEAK DAY CONSTRUCTION EMISSIONS®
: (bs/day) . .

ACTIVITY 0] VOC NOx ‘SOx PM10
Paramount Clean Fuels Project 308 32 76 6 118
Industrial Warehouse Project (No. 10) 11 133 -1 <} <]
Recreational Center Project (No. 11) 1 <} <] <] <]
Banco Popular Project (No. 13) . <] 5 - <l <] <]
Residential Development (No, 14 and 15). 2 66 4 ] . <]
Cumulative Emissions 322 236 81 6 118
SCAQMD Thresholds - 1 550 75 100 150 150
Cumulau'v_ely Significant (7) NO YES NO NO NO
Table 5-1 summarizes the construction emissions of the related projects (projécts within

approximately one mile of the Refinery) with construction schedules that might coincide
with construction of the Paramount Clean Fuels Project. Om a2 cumulative basis,
construction emissions would exceed the CEQA thresholds established by the SCAQMD
for VOC, assuming the construction projects occur at the same time. Therefare, the
cumulative air quality construction impacts are considered significant for VOC
emissions. The cumulative air quality construction impacts are less than significant for
CO, NOx, SOx and PM10. ‘ : :

OPERATIONAL IMPACTS - CRITERIA POLLUTANTS

The RFG Phase 3 projects at all of the local refineries will increase the criteria pollutants
cmitted from the refineries. Direct stationary emission sources are generally subject to
- regulation. The emissions associated with the cumulative CARB Phase 3 projects are
shown in Table 5-2. The operation of the CARB Phase 3 projects are expected to exceed ~
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SCAQMD thresholds for CO, VOC, NOx, SOx and PM10, so air quality impacts are
significant. No localized increases in air emissions are expected because the refineries

and terminals are located 2 sufficient distances from the Paramount Refinery (see Figure
5-1).

Cumulative impacts associated with other- local projects could =2lso occur during the
operational . phase. Operational emissions from projects other than Paramount are
expected to be la:gely due to mobile source emissions. The operational emissions have
been estimated in Table 5-2.

TABLE 5-2
CUMULATIVE PROJECT
PEAK DAY OPERATIONAL EMISSIONS®™
(Pounds per day) :
SOURCE CO - VYOC NOx SOx PM10
Ultramar CARB Phase 3 Project 514 156 | 2,164 2,678 287
ConocoPhillips Ethanol Import & Dist 9 . -54" 10 -
Project s
ConocaPhillips CARB RFG Phase 3 136 22 . 514 402 43
BP ARCO CARB Phase 3 Froject 42 86 49 0 57
Shell CARB Phase 3 Project 2,213 482 2030 71 57
ExxonMobil CARB Phasz 3 Project 29 288 138 12 103
ChevronTexaco CARB Phise 3 Project 393 347 3,103 2,498 843
Third Party Terminals - 4 - - -
Paramount Clean Fuels PrOJect 104 66 52 1 69
Industrial Warehouse Project (No. 10) 76 7 10 <l 5
Recreationa] Center Project (No, 11} 39 3 5 <] 3
Banco Popular Project (No. 13)¥ 109 9 14 <] [
Residential Development (No. 14 and 15) 80 25 5 <l 10
Cumulative Emissions 3,744 1,441 8,094 5,662 1,486
SCAQMD Thresholds 550 55 55 150 150 -
Significant (?) YES YES YES YES YES

" (1) Negative numbers represent emission reductions.

(2) Basedon URBEMIS2002 Model, using default assumptions.

Ona regibnal basis, RFG Phase 3 fuels produced by the refineries are expected to result
in a reduction in emissions from mobile sources that utilize the reformulated fuels. Table

- 5.3 summarizes the expected statewide emission decreases from the mobile sources,

which use the reformulated fuels. As a conservative approach, the statewide mobile
source emissions reductions are not credited toward mitigation of cumulative impacts,
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TABLE 5-3
CARB PHASE 3 EXPECTED STATEWIDE EMISSION CHANGES
(Pounds per Day)
1998 Average In-Use Future

Fuel Representative In- | Difference

POLLUTANT Use Fuel Based on
Flat Limits
2005 2010 2005 2010 2005
NOx 4,200 3,400 -33,200 -27,200 -37,400
Exhaust Hydrocarbons -16.0 83 -16.5 . <86 - 0.5
-32,000 -18,600 -33.000 -19,200 -1,000

Evaporative Hydrocarbons ~28,800 -22,600 -28,800 -22,600 0
Total Hvdrocarbons -60,800 -41,200 -61,800 -41,800 -1.000

Negative numbers indicate emission reductions, Source: CARB, 1999

Air quality impacts associated with operation of the six RFG Phase 3 projects are
considered significant since SCAQMD mass emissions thresholds are expected to be
exceeded. Although operations will exceed the significance thresholds, there will be
large regional benefits from the use of the reformulated fuels by mobile sources.
Emissions of mobile sources will be reduced for NOx and VOCs counteracting the
emissions being produced by the refineries and providing an environmental benefit. The
emission reductions are expected to be far preater than the direct cumulative emissions
from the refineries. In addition, the RFG Phase 3 (compliant fucls are expected to result
in a 7.2 percent reduction in potency-weighted emissions of toxic air contaminants from
mobile sources using the fuel providing additional emissions benefits, Further, the diesel
sulfur limit of 15 ppmw will help generate significant air quallty benefits by enabling the
eifective performance of advanced diese] exhaust emissions control technologies that
reduce emissions of ozone precursors (NOx and VOCs) and diese] particulate mafter.

‘The cumulative operational emissions associated with projects in the Paramount area are
expected to exceed SCAQMD thresholds for CO, VOC, NOx, SOx and PMIO.
Therefore, cumulative air quality 1mpacts are significant,

OPERATIONAL IMPACTS - TOXIC AIR CONTAMINANTS

In order to determine the cumulative impacts of toxic air contaminants, the emissions
from the implementation of the proposed project were analyzed. This is referred to as the
post-project ‘scenario and includes all the existing emission sources at the Paramount
Refinery, plus the proposed modified emission sources associated with the revised
reformulated fuels program. In addition, the potential cumulative impacts associated
with the overlap of emissions from other refineries were addressed in the analysis
provided below. The other cumulative projects (Projects 8-17) are not expected to cmit
1o0xic air contaminants during operations and, therefore, were not included in this
analysis.
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A comprehensive air dispersion modeling analysis and a Health Risk Assessment (HRA)
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 rigk assessment. The procedures used to complete the projected HRA are the same
as those used to complete the baseline HRA (see Chapter 3, Air Quality). The HRA is
contained in Volume II, which should be consulted for further details.

Hazard Identification

The list of TACs evaluated in the post-project scenario is the same as those identified in
the baseline assessment (see Table 3-6), '

Emission Estimations ind Souréeé

The estimated mass emissions of toxic air contﬁrﬁinants were based on a combinaticn of
- the baseline emissions and engineering estimates that reflect operation of the proposed

project. For further details on the emission estimates see Chapter 4, Air Quality and
Volume II. : ' :

' HRA Methodology

The source parameters for the post-project scenario were used as input to the ISCST3
model to determine 'unitized ground-level concentrations. The output from the ISCST3
model was combined with estimated emissions for each TAC in the ACE2588 model.
The ACE2588 mode] calculated the health risks associated with the post-project scenario,
The ISCST3 model used the same assumptions as the baseline model for receptor grids,
meteorological data, and so forth. The ACE2588 model used the same assumptions for
the post-project scenario as the baseline model for multi-pathway analysis, pathways to
exposures, and default exposure assumptions. The model was used to identify the MEIW
and MEIR for the post-project scenario. The ACE2588 model calculated both
carcinogenic and non-carcinogenic health impacts,

Posi-Project HRA Results - Carclnogenic Health Impacts
Maximum Exposed Individual Worker
The predicted maximum cancer risk at the MEIW area due to exposure to projected post-

project emissions was calculated to be 2.15E-06 or two per million. The location of the
MEIW is the same as that for the baseline scenario and is shown in Figure 5-3. Table 54

shows major sowrce contributions to the MEIW. Emissions from Fugitives - Northeast -

Tank Farms account for about 45 percent of the MEIW cancer risk. Emissions of
benzene are responsible for about 75 percent of the MEIW risk (see Table 5-5), The
cancer risk at the MEIW does not exceed the cancer risk significance threshold in Table
4-1 and is less than significant. v
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TABLE 54

EMISSION SOURCE CONTRIBUTION TO CANCER RISK FOR

POST-PROJECT SCENARIO MEIW

| SI;::.CE Source Name Co];::l;e:ttion '
100  |Fugitives for Northeast Tank Farm 45.0
111  |Heaters H303-306 0.2
130  [Fugitives for HDS Units 6.3
89 Fugitives for Crude Unit | 4.2
92 Fugitives for Jet Fuel Area 3.6
90  |Fugitives for Crude Unit 2 36"
101" [Fugitives for Northwest Tank Farm 3.0
116  |Fugitives for New BenSat/Isom Unit 2.9
114 |COGEN ‘ 1.7
102 - |PFugitives for North-Central Tank Farm 1.1
41  |Tank 12502 ' 1.0
19 Flare 1.0
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e
TABLE 5.5
TAC CONTRIBUTION TO CANCER RISK FOR
POST-PROJECT SCENARIO MEIW
s A Percent
Toxic Air Contaminant | Cancer Risk Contribution
Acetaldehyde 4.42E-10 <0.]
Arsenic ~ 1.22E-08 0.6
Benzene 1.58E-06 74.8
1,3-Butadiene 3.81E-09 0.2 .
Cadmium 1.65E-08 0.8
Carbon Tetrachloride __214E-12 <0.1
| Chloroform ____2.]0E-i3 <0.1
Chromium (Hex) 1.16E-07 5.5
_Ethylene Dibromide 4.36E-12 <0.1
- Ethylene Dichloride 1.22E-13 - <0.1
Formaldehyde 1.20E-08 0.6
Lead : 2.66E-11 <0.1
Methylene Chioride 2.77E-14 <0.1
Nickel : 8.75E-10 <0.1
Perchlorocthylene 1.26E-09 0.4
PAHs ~__3.61E-07 17.10
Propylene Oxide 2.03E-16 <0.1
Styrene 4.20E-]3 <0.1 : ;
- Vinyl Chloride 1.61E-12 <0.1
Total - - 2.10E-06 -
Maximum Exposed Individual Resident
The predicted maximum cancer risk at the MEIR area due to exposure {o projected post-
project emissions was calculated to be 9.81E-06 or about ten per million. The location of
the MEIR is east of the Refinery and is shown in Figure 5-3. Table 5-6 shows major

source contributions to the MEIR. Emissions from Fugitives - HDS Unit account for
about 21 percent of the MEIR risk (see Table 5-6). Emissions of benzene are responsible
for about 60 percent of the MEIR risk (see Table 5-7.
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TABLE 5-6

EMISSION SOURCE CONTRIBUTION TO CAN CER RISKFOR

POST-PROJECT SCENARIO MEIR

Source Source Name Percent
No. : . Contribution
100 - Fugitives for Northeast Tank Farm 21.0
89 Fugitives for Crude Unit 1 11.1
111 Heaters H303-306 10.0
90 Fugitives for Crude Unit 2 7.9
130 Fugitives for HDS Units - 8.7
92 Fugitives for Jet Fuel Area 4.6

-114 COGEN ' 29
10} Fugitives for Northwest Tank Fam 2.8

5 Heater H-601 } 26
116 Fugitives for New BenSat/Isom Unit 23
1 Heater H-801 22
2 Heater H-802 2.1
4 Heater H-860 1.6
6 Heater H-602 - : 1.4
104 Fugitives for North-Central Tank Farm 13
112 Heater H501 1.2
19 Flare 1.2
18 Heater H-907 1.1
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TABLE 5-7
TAC CONTRIBUTION TQO CANCER RISK FOR
POST-PROJECT SCENARIO MEIR '
. L. . Percent
Toxic Air Contaminant | Cancer Risk Contribution
Acetaldehyde 3.35E-09 <(.1
Arsenic 8.92E-08 0.9
Benzene 5.88E-06 59.9
1,3-Butadiene 2.89E-08 : 0.3
Cadmium 1.20E-07 1.2
_Carbon Tetrachioride 1.62E-1] <0.1
" Chloroform 1.59E-12 | <0.1
Chromium (Hex) 8.50E-07 8.7
Ethylene Dibromide 3.30E-11 <0.1
|_Ethylene Dichloride _ 5.46E-12 <0.1
| Formaldehyde 5.04E-08 0.9
Lead - 2.01E-10 <0.1
Methylene Chloride 2.10E-13 <0.1
Nickel ' 6.41E-09 0.1
Perechloreethylene 4.63E-08 0.5 .
PAHs 2.70E-06 | 27.5.
Propylene Oxide 1.59E-15 <0.1
S e 3.18E-12 <1
Vinyl Chloride 1.22E-11 <0.]
Total 0.81E-06

‘The one per million-cancer risk isopleth for the post-project scenario is shown in Fipure
5-3. This isopleth was calculated based on the same assumptions used to calculate the
residential cancer risk including a 70-year exposure and multi-pathway assumption. The
cancer risk at the MEIR does not exceed the cancer rigsk significance threshold in Table 4-
1 of ten per million and is less than significant. The post project cancer risk is reduced zs
2 result of the project. The reduction is due to the reduced benzene content in products

and process streams in order to meet CARB Phase 3 requirements, and the overall -

reduction of benzene at the facility by the addition of the benzepe satu.rlatipn and
isomerization unit, which converts benzene to less toxic cormponents,
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Cancer Burden

The cancer burden for the area surrounding the Paramount 'Reﬁnery was calculated using "

the same assumptions as the baseline cancer burden calculations. The total excess cancer
burden within the area of influence was predicted to be 0.122 and 0.0054 for the
residential and occupational populations, respectively. (See Volume H for further
details.) The combined excess cancer risk was predicted to be 0.127. The cancer burden
does not exceed the cancer risk significance threshold in Table 4-1 and is less than

significant.

Senpsitive Receptors
The maximum cancer risk to 2 sensitive recepfor was estimated to-be 7.64E-06 or
approximately eight per million at the Baxter Elementary School. This risk estimate is
conservative as it is based on a 70-year continuous exposure period. The cancer risk at
the sensitive receptors does not exceed the cancer risk significance threshold in Tuble 4-1
and is less than significant.’
Post-Project HRA Results - Non-Carcinogenic Health Impacts

"Acute Hazard Index ' .

The highest total acute hazard index for any single toxicological endpoiﬁt was estimated
to be 0.014, at an occupational receptor, for the respiratory system, primarily due to

exposure to hydrogen sulfide (44 percent). The acute hazard index does not exceed the

significance threshold in Table 4-1 and is less than significant.

Chronic Hazard Index

The highest chronic hazard index for any single toxicological epdpoint was estimated fo-

be 0.031, at an occupational receptor, for the respiratory system, primarily due to
exposure to benzene (39 percent) and formaldehyde (23 percent). The chronic hazard
index does not exceed the significance threshold in Table 4-1 and is less than significant.

The cumulative impacts associated with the post-project scenario would be below the
significance criteria for cancer risk at the MEIW and the MEIR for the chronic and acute
‘hazard indices, Further, the proposed project would reduce emissions of some toxic air
contaminayts, e.g. benzene, thus reducing the overall health risks associated with
exposure to Refinery emissions. Therefore, adverse cumulative impagts asspciated with
toxic air contaminants 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. 1 through 7) are not expected to result in significant TAC
impacts since the projects are disbursed throughout the southern California area so TAC
emissions would not be expected to overlap. The other cumulative projects (Project Nos,
8 through 17) are not expected to generate significant quantities of toxic air contaminants.

MITIGATION MEASURES
Mitigation measures for construction activities have been imposed on the various
individual projects. There are no additional feasible mitigation measures to further

contyol construction emissions.

The mitigation measures to minimize emissions associated with operation of the related

projects include the use of BACT for all new emission sources and modifications to .

existing sources. The use of BACT would contro! localized emissions. A BACT review
will be completed during the SCAQMD permit approval process for all new/modified.
sources. In addition, the related refinery projects would provide regional emission
benefits by rcducmg emissions from mobile sources that use the rcformulated fuels,

LEVEL OF SIGNIFICANCE AF I'ER MITIGATION

The cumulative air quality impacts due to. construchon and operation of the RFG Phase 3
projects exceed the SCAQMD significance thresholds in spite of implementing all
feasible mitigation measures. The cumulative impacts of TACs for cancer risk at the
MEIR as less than significant. The cumulative impacts associated with the post-project
scenario would be below the significance criteria for cancer risk at the MEIW, MEIR,
and for the chronic and acute hazard index.,

E. HAZARDS AND H.AZARDDUS MATERIALS
PROJECT IMPACTS

The cumulative impacts from and between the onsite operation of the refineries’.RFG
Phase 3 projects (Project Nos. 1-7) are not expected to be significant because of the
distance between Paramount and the other facilities. The closest refinery with 2 clean
fuels project to the Paramount Refinery is the BP ARCO Refinery located about 11 miles
south of the Paramount Refinery. The impacts associated with the Paramount Refinery
proposed project are expected to travel less than 1,000 feet, which would not reach the
other Joca! refineries or any of the other cumulative projects. Projects Nos. 8 through 17
are not expected to involve hazardous materials or generate significant hazard impacts.

Therefore, 00 significant cumulative hazard unpacts are cxpectcd with the other related

projects.
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MITIGATION MEASURES

The proposed project impacts on hazards are considered significant. However, these
impacts will not combine with the impacts of related projects due to the distance between
the facilities. A number of existing rules and regulations apply to the Paramount
Refinery and other proposed projects, Compliance with these rules and regulations is
expected to minimize refinery-related hazards, Compliance with these rules and

regulations should also minimize the hazards at other refineries,
" LEVEL OF SIGNIFICANCE AFTER MITIGATION

The impacts of the varions projects on hazards are not expected to be cumulatively
considerable as hazards at or within one Project area are not expected to impact or lead to
hazards at other facilities or to combine in the same location, - :

F TRANSPORTAIION/'I’RAFFI_C

For the proposed project, the project’s contribution to cumulative transportation/traffic
impacts is not significant because the traffic conditions would essentially be the same
whether or not the proposed project is implemented, because the proposed praject has
such minimal effects on traffic conditions as explained below. - B

Cumulative traffic impacts have been analyzed using the traffic counts taken in 2003 and
assuming general growth in the area. Table 5-8 shows the baseline and the cumulative
LOS analysis and volume to capacity ratios due to gencral prowth in the area. " ‘These
ratios were calculated assuming a projected traffic growth of one percent per year and no
changes in existing intersection geometrics. Cumulative impacts are not expected to
result in significant changes in LOS. ' :

The cumulative traffic analysis for the moming peak hour indicates that there would be
no change in the LOS for all but one intersection in the Paramount area. The Lakewood
Blvd./Somerset Blvd. intersection is expected to change from LOS A to B, which is not
considered significant since traffic flow would not be significantly adversely impacted.
Therefore, cumulative impacts on traffic during the moming are less than significant. -

The cuniulaﬁ've traffic analysis for the evening peak hour indicates that there would be no

change in the LOS for all but one intersection in the Paramount area.  The Downey

Avenue/Alondra Boulevard intersection is expect to change from LOS C to D. LOS D
typically is the level for which a metropolitan area street system is designed. The growth
in traffic is less than two percent of the overall traffic at the intersection ang is considered
less than significant. Therefore, cumulative impacts on traffic during the p.m. operations
are less than sipnificant. : o

5-25
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DRAFT EIR: PARAMOUNT CLEAN FUELS PROJECT
On-and-Off Ramp Freeway Traffic During Operations
Two freeways berdering the proposed project were analyzed for traffic impacts during
operations. The Century Freeway (I-105) is located approximately six miles north of the
proposed project and the Artesia Freeway (SR-91) is approximately 14 miles south. The
cumulative waffic analysis included ‘the intersections of Downey Avenue and SR-91,
Lakewood Boulevard and SR-91, both of which are south of the Paramount Refinery, and
- the intersection of Lakewood Boulevard and the I-105, which is north of the Refinery.
The analysis indicates that the LOS at these intersections is not expected to change.
Therefore, the cumulative impacts at these intersections are expected to be less than
significant, '
TABLE 5-8
CUMULATIVE TRAFFIC IMPACTS
LEVEL OF SERVICE ANALYSIS AND VOLUME-TO-CAPACITY RATIOS
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) - 1
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CHAPTER §: CUMULATIVE IMPACTS

LEVEL OF SIGNIFICANCE

All intersections near the Paramount Refinery are considered to have less than significant
cumulative impacts, since free-flowing traffic would continue and is not expected to
change. Therefore, the cumulative impacts on traffic during the a.m and p.. would be
considered less than significant. , ' .

MITIGATION MEASURES

No significant cumulative impacts have been identified 50 no mitigation measures are

required.
LEVEL OF SIGNIFICANCE AFTER mTlGA'I'ION
The traffic impa'c,ts associated with the proposed project and other related projects are not

expected to be significant or result in adverse traffic impacts that would contribute to the
cumulative traffic impacts. _
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ToxFAQs™
for
Trichloroethylene (TCE)

(Tricloroetileno)

. CAS# 79-01-6

This fact sheet answers the most frequently asked health
questions about trichloroethylene. For more information, you
may call the ATSDR Information Center at 1-888-422-8737.
This fact sheet is one in a series of summaries about hazardous
substances and their health effects. This information is
important because this substance may harm you. The effects of
exposure to any hazardous substance depend on the dose, the
duration, how you are exposed, personal traits and habits, and
whether other chemicals are present.

15 used as a solvent for cleaning metal parts. Drinking or
.breathing high levels of trichloroethylene may cause nervous
:system effects, liver and lung damage, abnormal heartbeat,

. ‘coma, and possibly death. Trichloroethylene has been found

m at least 852 of the 1,430 National Priorities List sites
:identified by the Environmental Protection Agency (EPA).

What is trichloroethylene?

Trichloroethylene (TCE) is a nonflammable, colorless liquid with
a somewhat sweet odor and a sweet, burning taste. It is used .
mainly as a solvent to remove grease from metal parts, but it is
also an ingredient in adhesives, paint removers, typewriter
correction fluids, and spot removers.

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

environment?
¢ Trichloroethylene dissolves a little in water, but it can
remain in ground water for a long time.
o Trichloroethylene quickly evaporates from surface water, so
it is commonly found as a vapor in the air.
¢ Trichloroethylene evaporates less easily from the soil than

5/31/2005
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MHMIs from surface water. It may stick to particles and remain for a
Interaction Profiles long time.
Priority List of Hazardous ¢ Trichloroethylene may stick to particles in water, which will
Substances cause it to eventually settle to the bottom sediment.

. Division of Toxicology o Trichloroethylene does not build up significantly in plants
.......................................................................................................................... and animals.

How might I be exposed to trichloroethylene?

o Breathing air in and around the home which has been
contaminated with trichloroethylene vapors from shower
water or household products such as spot removers and
typewriter correction fluid.

e Drinking, swimming, or showering in water that has been
contaminated with trichloroethylene.

o Contact with soil contaminated with trichloroethylene, such
as near a hazardous waste site. '

o Contact with the skin or breathing contaminated air while
manufacturing trichloroethylene or using it at work to wash
paint or grease from skin or equipment. -

How can trlchloroethylene aﬂ’ect my health"
Breathing small amounts may cause headaches, lung irritation,
dizziness, poor coordination, and difficulty concentrating.

Breathing large amounts of trichloroethylene may cause impaired
heart function, unconsciousness, and death. Breathing it for long
periods may cause nerve, kldney, and liver damage.

Drinking large amounts of trichloroethylene may cause nausea,
liver damage, unconsciousness, impaired heart function, or death.

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

Skin contact with trichloroethylene for short periods may cause
skin rashes. '

back 101

How llkely is trlchloroethylene to cause cancer"

Some studies with mice and rats have suggested that high levels of
trichloroethylene may cause liver, kidney, or lung cancer. Some
studies of people exposed over long periods to high levels of
trichloroethylene in drinking water or in workplace air 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 similar to effects in
animals.

http://www.atsdr.cdc.gov/tfacts19.html , 5/31/2005
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In its 9th Report on Carcinogens, the National Toxicology
Program (NTP) determined that trichloroethylene is “reasonably
anticipated to be a human carcinogen.” The International Agency
for Research on Cancer (IARC) has determined that
trichloroethylene is “probably carcinogenic to humans.”

Is there a medical test to show whether I've been exposed
to trichloroethylene?

If you have recently been exposed to trichloroethylene, it can be
detected in your breath, blood, or urine. The breath test, if it is
performed soon after exposure, can tell if you have been exposed
to even a small amount of trichloroethylene.

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

Has the federal government made recommendatlons to
protect human health?

The EPA has set a maximum contaminant level for
trichloroethylene in drinking water at 0.005 milligrams per liter
(0.005 mg/L) or 5 parts of TCE per billion parts water.

The EPA has also developed regulations for the handling and
disposal of trichloroethylene.

The Occupational Safety and Health Administration (OSHA) has
set an exposure limit of 100 parts of trichloroethylene per million

parts of air (100 ppm) for an 8-hour workday, 40-hour workweek.
Back o (0p

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

CAS: Chemical Abstracts Service.
Evaporate: To change into a vapor or gas.
Milligram (ng): One thousandth of a gram.
Nonflammable: Will not burn.

ppm: Parts per million.

http://www.atsdr.cdc.gov/tfacts19.html ' ' 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 that dissolves other substances.

References
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Where can I get more information?
ATSDR can tell you where to find occupational and environmental
health clinics. Their specialists can recognize, evaluate, and treat
illnesses resulting from exposure to hazardous substances. You
can also contact your community or state health or environmental
quality department if you have any more questions or concerns.

For more information, contact:
Agency for Toxic Substances and Disease Registry
Division of Toxicology
1600 Clifton Road NE, Mailstop F-32
Atlanta, GA 30333
Phone: 1-888-42-ATSDR (1-888-422-8737)
FAX: (770)-488-4178
Email: ATSDRIC@cdc.gov

ack t ton

ATSDR Home | Search | Index | Glossary | ContactUs
About ATSDR | News Archive | ToxFAQs | HazDat | Public Health Assessments

U.S. Department of Health and Human Services
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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 Expert/Paralegal

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)
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Board Member of the Conservation Biology Institute www.consbio.org

-
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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 facilitation.



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 Infill 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 Infill
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 Cablnet on options for restructuring the “smart
growth” dialogue.

Adwsor 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 Planni_hg 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 VaIIey on behalf of the Silicon Valley Conservation
Council.

Founder and Project Director of the newly forming Association of Infill
Housing Builders. '
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Out of Reach in 2004

Renters’ Housing Wage

It costs $1,123/month to rent a decent two
bedroom/one bath apartment in Long Beach.! The
standard for housing affordability is that a family
should not pay more than 30% of their earnings
on rent. Thus, a working family 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 minimum wage in California is not enough to
pay the rent in Long Beach. At $6.75 per hour,
two full-time minimum wage workers supporting a
family would have to each work nearly 64 hours
per week to afford the average 2 bedroom/one
bath rent.

Decent Rental Housing is Out
of Reach For |

Long Beach

Housing Wage:

For City of Long Beach renters
$21.60/hour

$44,924/year

For City of Long Beach homebuyets

$41.35/hour
$98,492/vear |

HUIIIB_IIIIVBI‘S' Housinyg Wage

- In February 2004, the median-ptriced home in the

city sold for $387,909.2 The monthly mortgage
payment needed to support buying the median
priced Long Beach home is $2,209 /month ($2,736
once taxes and insurance are included). A family
would need to earn at least §98,492 to support this
mottgage, assuming they pay no more than 33% of
the family’s income.’ '

Homeownership is Out of

fast food wotkets $14,800/year
garment workers $14,800/year
cashiers $15,200/year
security officers $17,100/yeat
nurses aides $18,800/year
social worker $24,900/yeat
bookkeepers $26,700/yeat
janitors (unionized) $27,500/yeat
administrative assistants $30,368/year
carpenters (non-union) $33,400/year

auto mechanics (non-union) $33,000/yeat

legal secretarties $36,000/year
computer technicians $37,400/year
grade school teachers $40,100/year
county sheriff deputies $43,600/year

1110% of HUD, 2004, proposed fair market rent.

2February 2004 Dataquick, as printed in 1.4 Times, using the mean
of the medians listed for 11 representative Long Beach city zip
codes.

3 This assumes 5% down, an interest rate of 6% and a loan period
of 30 years.

* Postsecondary.

SCANPH

Reach For

firefighters $45,800/year
registered nurses $47,700/year
police officers $49,400/year

computer programmers

$49,858 /yeat

electrical engineers $53,100/yeat
union carpenters $57,200/year
database administrators $59,000/year
nursing instructot™®: $59,300/year
geography instructor* $63,170/year
computer systems analyst  $64,140/year
education administrator*

Southern California Association of Non-Profit Housing
3345 Wilshire Blvd, Ste 1005 Los Angeles CA 90010
(213) 480-1249, fax (213) 480-1788

April 2004

$84,000/year



Demographic Data for the Community Around Long 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 d1sab111ty
status.
e Primarily people of color:
® . 20.5% African American
* 19.7% API '

»  43.4% Latino or Hispanic _
e Significant immigrant population & need for language access:

= 37.3% foreign born.

*  59.4% speak a language other than English at home.

e Income:
* Median family income is $31,050, 38% lower than the natlonal median famlly
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.
e Housing:
" 63.3% renter-occupied, 36.7% owner-occupied
* Median value of single family home is $171,000 compared to $211,500 for
California (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
1960.2

! Using the zipcode to represent the community surrounding LBMC and the planned expansion provides a

better set of data for our purposes than a smaller geographic area.
? “Technical Background Report,” General Plan Update, Ch. 2, p. 2-1.
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4.2 POPULATION, HOUSING AND EMPLOYMENT

This section analyzes the popblaﬁon, housing, and emplciymemL impacts of the groposed
project. Within. this sectfion are discussions on the population characieristics, housing, and
employment opportunities within the planning region.,

4.2.1 EXISTIITJG SETTING
REGIONAL AND LOCAL SETTING

The project site is located on the Placer County portion of Martis Valley. This crea of the Martis
Valey has remained relatively undeveloped aside from a few recreational and residential
developmenis. The majorily of the population within the Piacer County portion of the Martis
Valley is located in three primary development areas, including Northstar-ai-Tahoe, Lohontan,
and the Ponderosa Pdlisades, Siera Meadows, Ponderosc Ranchos, and Martiswood Estates
subdivisions located adjacent to the Town of Truckee. However, both Northstar-at-Tahoe and
Lahontan provide primarily recreational and seasonal housing; the majority of the permanent
populations in the Placer County portion of Martis Valley reside in the Ponderosa Palisades, Siera
Meadows, Ponderosa Ranchos, and Martiswood Estates subdivisions. Other than these
development areas, the maqjority of growth has occured in Nevada County and the Town of
Truckee. ‘

Housing and development restrictions in the Lake Tahoe Basin, as well as area housing costs,
have creaied an affordable housing shortage in the area. Additionally, resort communities tend
to generate a large supply of low-paying jobs. Restrictions in the Lake Tahoe Basin were set up
to manage the land use and resources of the Lake Tahoe region based on environmental
protection and the encouragement of recreation-oriented Iand uses. The restrictive nature of
potential deveiopment in the Tahoe Basin has forced surounding areas to absorb the growth
pressures. Howusing projects in the Marlis Valley area tend 1o be second home in naiure (i.e.,
seasonal use) and are generally not considered affordable. Affordable housing developments
are generally not proposed because of the high land values and the recreafional oriented land
use of the area. )

Within the Tahoe area, a development right of one residential unit is given for each of the 16,000
Parcels in the basin, unless otherwise restricted. This means that multifamily projecis must obtain
development rights for each additional unit proposed and further land subdivisions cre
prohibifed. Because of the land restrictions and the high land values of the areq, offordable
housing will continue fo be limited [Placer County 1994a).

Popuiation and growth projections for the Marfis Valley Community Plan area are difficult 1o
pinpoint based upon the recreationat nature of the area and the use of the properties as
secondary residences. Buildout figures from the 1975 Martis Valley General Plan, the 1994 Placer
County General Plan, and recent development approvals provide a varied array of populafion
and housing figures for the area.

The 1975 Martis Valley General Plan was prepared for an area within both Placer and Nevada
Counties. This planning document provided growth projections based upon demographic
information at the fime. Most of the popuiation figures have not been metf. The permanent
resident population in the Marlis Valley General Plan area was esfimaied to be approximatety
1,200 persons in 1975, with a relatively high percentage of second homes at approximately 80
percent. The average year round populafion was estimated based on three faciors: (1) the
seasonal nature of the job market associated with ski areas and construction work; {2) the tourist
use and occasional rentals of condominiums; and (3} the intermittent occupancy of second
homes (Placer County 1975q). -

Placer County . - Northstar Highlandss
July2004 ’ Diraft Environmental knpact Report
- 4.2-1 :
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4.2 POPULATION, HOUSING AND EMPLOYMENT

The permanent populafion projecied to be within the Martis Valley General Pian area for both
Nevada and Placer Counties by buildout (1990} was estimated to be 22,000 o 25,000 persons.
This estimate was based upon fwo methods for estimating pemrmanent population. The first
method was based upon the following assumptions: {1) the primary homes of moderate cost
and mobile homes will setve permanent residents of the areaq; (2) the rentals of moderate cost
will serve iransient employees of the area but would generaie the equivalent of 80 percent
occupancy by permanent residents; and (3) there are 2,000 existing dweliing units that could
serve a pemmanent population. This method of esiimation resulis in a figure of 8.627 primary
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 dweling units of alf-
types. Based on the basin rafio, the permanent population of the Martis Valey General Plan
area at complete buildout would approach 22,000 persons (Placer County 1975a).

The 1975 Marlis Valley General Plan also projected the peak weekend population to be
approximately 41,000 persons for the Martis Valley area within Nevada and Placer Couniies
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 dweliing unit [Placer County 1975a}. The rate
and intensity of development expected within the Martis Valley portion of Placer County and
analyzed within the 1975 Martis Valley General Plan hos not taken place to date. The majority of
growth since 1975 has occurred within the Nevada County portion of Martis Vailey and the Town
of Truckee, which was incorporated in 1993. The 2000 census identified census block group 5 of
census tract 22001, containing Marlis Valley, as having a permanent population 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 Valiey General
Plan. :

Demographics

Geographic Area

Demographic and employment data for the Marlis Valley area are difficult fo aggregate since
Martis Valley is not a political entity nor a federally or regionally recognized area in terms of long-
range planning or U.S. Census dafa collections. As such, very little data are available that are
specific to Martis Valley.

In discussing demographics for the Martis Valley, data from three geographic areas in or relating
to Marlis Valiey have been included. Not all dala types [ie. race, househoid 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 dala aggregation to the Plan area is @ census block group; Census Tract
220.01, Block Group 5 {Martis Valley Block Group), does not fully coincide geographically with
the Martis Valley, but provides an approximation for data purpéses. Census Tract 220.01 {Martis
Valley Census Tract} is a larger geographic unit, but fully encompasses the Martis Valley.

The census fract information for the Placer County portion of Martis Valley does not portray a iull
representation of the actual demographics for the area. The census information is primarily
completed by ful-iime residents and property owners of the area and appears o have
undercounted the dwelling units in the Placer County portion of Martis Valley. A majority of the
“individuals that have property or houses in Martis Vdliey use the property for recreational/second

Northstar Highlands : Placer County.
Draft Environmental Impact Report + July 2004
4.2-2 ’
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houses. Census information includes housing unit data for seasonal use, but does not include
any household size, income, employment, or other demographic data for seasonal residents.

Placer High Country Regional Analysis District

The Placer Counly portion of the Plan area is within the Placer High Country Regional Analysis
District (RAD). RADs are sub-County areas for which the Sacramenio Area Council of
Govemments (SACOG) estimates and projects population, household, housing unit, and
employment data. The Placer High Country RAD extends from east of the Colfax area to the
‘northwestem border of the Lake Tahoe Basin, bordered 1o the north by Nevada Counly and to
the south by the El Dorado County line. While the RAD is much larger than the Plan areaq, it
includes data estimates that are more pertinent fo the Plan area than Placer County data as o
whole. ’ ' :

Placer County -

1990 and 2000 census daia have been used to provide demographic information for Placer
County. .

Town of Truckee

1990 and 2000 census data have been used to provide demographics for fhe Town of Truckee,
which is the northem entry point to the Piacer County portion of the Martis Valley. While the
Town of Truckee provides amenities more targeted toward a populafion of permanent residents
than does the Plan areq, the demographics of Truckee are representative of the Martis Valley
Plan area. ’

Population Trends

As shown in Table 4.2-1, the penmnanent populafion in the Marfis Valley increased from 1,000 in
1990 1o 1,185 in 2000, an increase of 18.5 percent. Persons in the RAD increased by 15.6 percent
. whie the population of Truckee increased 55.6 percent. '

TABLE 4.2-1
POPULATION TRENDS

[ e Valley |t Ve, ] it Valley | Picerigh | Placar -] Town

ey Plan Asegt i .} -Censtis Tract® . . .Country RAD.*.. County .1

1990 1,000 701 4,013 5,211 172,796 - 8,91 2

2000 1,185 1,335 5,501 6,025 248,399 13,864

Change . 185 634 1,488 814 75,603 4,952
| Percent ’

Change 18.5 %0.4 371 . 15.6 B 43.8 55.6

Sources:

! Placer County 19543; Placer County aggregation of 2000 censes data

2 2000 Census '

I Sacramentto Area Councif of Govemnments 2000, 2007
*  Town of Trudkee 1924, 2000 Census
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4.2 POPULATION, HOUSING AND EMPLOYMENT

Household Trends and Demogmphics

Households : .

During the decade from 1990 to 2000, households in the Martis Valley Census Tract increased by
39.8 percent, or 617 households, compared with increases of 692 percent and 57.4 percent in
the Marfis Valley Block Group and the Town of Truckee, respectively. Table 4.2-2 depicts
household frends from 1990 to 2000.

TABLE 4.2-2
HOUSEHOLD TRENDS

.Martis Valley. "I -.Martis V; 1+ Placerfigh -
S T Block Group' 4™ Census Tract' 1| - Courtry RAD?
1990 299 5211
2000 . 506 5,803
Change 207 592
Percent Change | 69.2 1.4

Sources:

' 1990 Census: 2000 Census :

2 Town of Truckee 1994, 2000 Census

7 Sacramento Area Council of Govemments 2000, 2001

Table 4.2-3 contains househoid size data. in the Marfis Valley Biock Group, the average persons
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
2.72, only 0.0% higher than the Martis Valley Plan area figure.

TABLE 4.2-3
HOUSEHOLD TRENDS — 2000 CENSUS

.| “Martis Valley Block Group | Martis Valley Censiis Fract -

1 Person : 90 17.8 484 22.3 961 18.6
2 Person 212 41.9 833 38.4 1,803 37.0
3 Person 77 15.2 359 16.6 916 17.8
4 Person 85 16.8 303 140 | - 880 17.1
5 Person 23 45 123 5.7 310 6.0
6 Person 1 2.2 52 2.4 101 2.0
7 or more persons 8 1.6 13 - 0.6 78 1.5
Total 506 100 2,167 100 5,149 100
Persons / Household 2.63 2.52 2.72

Source: 2000 Census

Northstar Highlands o Placer County
Draft Environmental Impact Report July 2004
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As shown in Table 4.2-4, the Marlis Valiey Census biock group had a median income of $52,9.41
in 1999, whichis $5.907 or 10 percent less than the Town of Truckee median income of $58,848.

TABLE 4.2-4
MEDIAN INCOME
i CensusTract " piies Y Bloci Group | P1acer County. |
Median 1989 Household Income $35,121 $36,676 $40,819 $36,676
Median 1999 Household Income $52,941 $58,848 N/A N/A

Source: 1990 Census STF3A; Town of Tr_uckee General Plan1994: 2000 Census SF3

Tenure

Tenure describes the proporiion of renters to owners; tenure rates for Martis Valiey are shown in
Table 4.2-5. in the Martis Valley, the maijority of households own their home, with 83.8 percent of
households in the Martis Valley Block Group owning and 77.3 percent of households within the
census fract owning. Within the Martis Valley Block Group, renters represent only 16.2 percent of
householders while in the Town of Truckee the renter rate is higher at 32.9 percent.

TABLE 4.2-5
.HOUSING TgNuxE — 2000 CENSUS |

Owner 424 838 1,675 77.3
Renter 82 16.2 492 22.7
Total 506 100 ) 2,167 100

Source: 2000 Census STFi; Town of Trudkee Gensyal Plan

Housing Units

The Marlis Valley Community Plan area is esfimated to have had approximately 1,935 housing
units in 2001. The Martis Valley Block Group had 1,545 housing uniis in 1990; this number
increased to 1,745 by 2000. Housing units in the Marfis Valey Census Tract increased by 8.5
percent, 428 units, from 1990 1o 2000 as depicted in Table 4.2-6. Piacer County and the Town of
Truckee both experienced high rates of development with respective increoses of 37.8 and 40.8

percent.
Placer County Northstar Highlands
July 2004 ) Diraft Environmental impact Report
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4.2 POPULATION, HOUSING AND EMPLOYMENT

TABLE 4.2:6
HOUSING UNIT TRENDS

" Martis Valley | - MartisValley © | . Placer tigh < | Flacer | Townor. |

_ _ i| Block Group' | ~Censis'Tract': | -CountryRAD? "'  County' "."] " Truckee® -
1990 ' 1,545 5022 5,610 77,879 6,932
2000 1,756 5,450 6,489 107,302 9,757
Change 21 428 879 29,423 2,825
Percent Change 13.7 8.5 15.7 37.8 4038

Sources:

? 71990 Census; 2000 Census )

2 Sacramento Area Council of Governments 2000, 2007
3 Jownof Truckee, 1954; 2000 Census

Housing Unit Occupancy

Table 4.2-7 contains occupancy data and further describes the type of OCCUpPancy or vacancy.
Vacant homes in the Martis Valley area represent the majority of housing units, with 71.2 percent
. ot homes in the Mariis Valley Block Group vacant and 0.2 percent of homes in the census tract
vacant. In the Mariis Valley Block Group there were six vacant homes for sale or rent during the
2000 Census. The vast majority of unoccupied homes were seasonal, recreafional, or other types
of vacancies. Only 59 vacant units, 1.8 percent, in the census tract were available for sale or
rent. Generally, a vacancy rate beneath 5.percent indicates a lack of choice in the housing
market. In Truckee, yearround occupancy at 52.58 percent is higher than that of either the

Marfis Valley Census Tract or Block Group.

TABLE 4.2-7
HOUSING UNIT OCCUPANCY AND TYPE OF OCCUPANCY OR VACANCY — 2000 CENSUS

' Occupied
Owner 424 83.8 773 | 2134 | 308%
Renter _ 82 16.2 ‘ 22.7 1,137 16.4%
Vacant 1,250 71.2 60.2 3,661 | 52.8%
Seasonal, Recreational 1,209 96.7 95.4 3479 .| 50.2%
For Sale or Rent - 6 0.5 59 1.8 182 2.6%
Other Vacancy _ 35 2.8 91 2.9 N/A N/A
Total ' - 1,756 100 5,450 100 6,932 100%

Source: 2000 Census STF1; Town of Truckee General Plan

Housing Price and Availability

The recent developments within the Martis Vaalley Commuhity Plan area cater o a second home
or recreational home market. These projects are not designed to meet permanent housing

Northstar Highlands : Placer County
Draft Environmental Impact Report July 2004
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needs. The developments are intended to provide seasonal activities that are oriented toward
winter or summer.

The residential lots in the Lahontan development are broken down into the.following price
ranges: forest homesites are from $210,000 fo $485,000; view homesites are from $500,000 fo
$1 million; and golf course homesites are from $475,000 o $800,000. A completed house and lot
range from $1 million fo $2.5 million. A membership at the Lahonian Golf Course is $125,000 and
o sociat membership is $25,000.

The Northstar development contains homes, condominiums, and lois for sale. Based on a listing
of Northstar propertfies sold from 1999 through April 2000, houses sold ranged in price from
$355,000 to $1,924,500. Condominiums soid ranged in price from $115.000 1o $425,000 and lots
sold ranged in price from $174,500 1o $410;000.

Data provided by County staff and used in the Lahonian | and I 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 1o a high of 43.6 percent in 1990. During this period, the highest
occupancy rc:ie was 76.6 percent.

A cursory review of the occupancy rates would indicate that residential units are available for
rent within the Plan area. However, the occupancy figures do not take into account that many
of the residences are secondary/recreational homes and that the property owners have no
intention of occupying the residences on c full-ime basis. There is the potential that many of the
residences are not avaiable for rental purposes and that many residences that are offered for
rent would not be avdilable during the peak season (winter and summer months), when
temporary or seasonal employees would need housing. The rental and housing prices within the
Mariis Valley are also prohibifive for seasonal or temporary housing.

The high priced nciure of the Plan area developments precludes emp!oyees generated by
these projects from living in the area.

Most of the individuals who work and live full fime in the Plan area cannot afford lolivein the
Lahontan and Norihstar-al-Tahoe developments. The properly and housing prices in the Plan
area would be prohibifive for most individuals that work in the vacation or resort indusiry.

Aﬁordable and Emplovee Housing Projects

New developmenis in Martis Valley and surrounding areas have left a void in affordable housing
for employees of low and moderate income paying jobs creaied by these resort communilies.
The rise in renis and housing values has made it difficult fo find housing. The Town of Truckee
and Placer County take an active role in ensuring the provision of affordable housing in the
areaq.

Placer County has created a Redevelopment Agency to coordinate counfyw;de affordable
housing efforls. The Redevelopment Agency is responsible for the administration of the
Communily Development Block Grant (CDBG) Program. The Redevelopmenf Agency has
currently secured approximately $1,800,000 in State funding for affordable housing projects in
the unincorporated County. In the last two years, more than $800,000 has been committed for
housing-related projects located in the Tahoe area. The-following affordable housing programs
are being inifiated for the Tahoe Basin region in Piacer County.

Placer County - . Northstar Highlands
July 2004 : Draft Environmental impact Report
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+ The Kings Beach Housing Rehabilitation Program, funded in 1998 and 2000 through CDBG
and the Redevelopment Agency, was initiated to improve affordable housing. The
Counly contracied with Mercy Housing to administer and implement the rehabilitation
program. More than $400,000 has been commitied o the efforts fo package and
receive loan approvals in the Tahoe area. .

« The County established an affordable housing in-lieu fee for certain projects within Narth |
Tohoe. The county has received $84,000 from one prOJeci and a comml’rmen’f of up fo
$2.000,000 from another (Placer County, 2002).

e The Placer County Redevelopmeni Agency [RDA) enfered into a Memorandum of
Understanding with Affordable Housing Development Corporation {AHDC) in 2001 for the
purpose of facilitating development of affordable housing. Once AHDC secures g sife
for development, the RDA provides financial assisiance with the project. Currently,
AHDC is proposing a 110-unit affordable housmg complex in Tahoe Visia calied Cedar
Grove Apariments,

Norfhstcr—c:t—Tchoe is leasing both the Hilllop Lodge and five houses in Truckee to accommodate
100 employees. Sawmill Heigh‘rs, a workforce housing project, is planned at Northstar-at-Tahoe
and would prowde 94 units.

Wlthm the Town of Truckee, 1here are several affordable housing prqects that provide housing
for low cnd medium income families. 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. Siema Village is a 72 unit complex cnd 57 of those units will
be for low-income families.

The County of Placer requires new resorts in the Siema Nevada and Lake Tahoe areas to provide
for employee housing equal 1o 50 percent of the housing demand generated by the project. To
meet the County's resort housing requirements, tenants of the project must be [a) Northstar
employees or employees working at Northstar, or (b) regional empioyees whose income does
not exceed “moderate” income guidelines for Placer County.

Employment

The Truckee-Tahoe economy is heavily dependent upon the vacation and resort mdus’rry with
28.5 percent of employees in the Martis Valley Census Tract working in retail, aris, entertainment,
recreation, accommodation and food service jobs and 30.9 percent of employees in Truckee
working in these jobs (Census, 2000). As a result of this emphasis, much of the ongoing
development in the region is focused on the more affluent vacation and second home markets.
Table 4.2-8 contains the number of employed residents for the Martis Valley census tract, Placer
High Couniry RAD, and the Town of Truckee. .

Employment by occupation is represented for the Marlis Valley census tract and Town of
Truckee residents, in Table 4.2-9. Most of the jobs created by the vacation and resort indusiry
are seasonal and/or relatively low paying support or service positions that do not provide
sufficient income to rent or purchase housing in the area. -

Northstar Highlands Placer County
Draft Fnvironmental Impact Report July 2004
' 4.28



May 31 05 06:39p . p.11

4.2 POPULATION, HOUSING AND EMPLOYMENT

TABLE 4.2-8

EMPLOYMENT FIGURES
TV L | ‘Martis Valley— Census Tracf. | | Town of Fruckes® . | - Placer High Counoy RAD -
1990 _ 2,082 . 4,961 ) : 368
2000 2,972 §,110 - 1.542
Change 890 3,149 \ 1,174
Percent Change 42.7% 63% 319.0

Source: 1990 Census, 2000) Census )

' SACOG Population Estimates and Housing Unit Inventory, 2000: SACOG Projections, 2001

2 Truckee General Plan, 1994; 2000 figure based on Truckese CDP rate of employment increase from
7990 to 2000, CA Emplayment Development Department, Labor Marke! Information Division

However, informafion regarding place of residence that comesponds to place of employment
indicates that 61 percent of the summer employees and 54 percent of the winter employees live
and work within Truckee/Martis Valley region [LSC Transporiation Consultants, 2002 / Appendix G
in Northstar Highlands PEA). Additionally, 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/Sparks/Verdi {5 percent summer/4 percent winter), incline/Crysial Bay (3 percent
summer/4 percent winter), Siemra/Plumas Counties (1 percent summer and winter], and nearby
Donner Summit {1 percent summer and winter].

TABLE 4.2-9
EMPLOYMENT By OCCUPATION

Management, Professional and Related ] )
o tions 1,069 36.0% 2,597 32.0%
Service Qccupations 454 " 15.7% 1,559 | 19.2%
Sales and Office Occupations 706 24.0% 2,006 24.7%
Farming, Fishing and Forestry, o

Occupations 12 0.4% 43 0.5%
Construction, Extraction, arid

Maintenance Occupations 455 15'0%_ A 1,305 16.1%
Production, Transportation, and Material

Moving Occu ions 266 8.9% 600 7.4%
Sources: '

! 2000 Census

?  Town of Truckes General Plan, 1994

Area Fmplovment

The Northsiar-ai-Tahoe development is a second home or recreational community that has
winter and summer sport opportunities. The resor is operated year-round and while it primariy
creates part fime or seascnal jobs, Northstar also provides full-time yearround employment

Placer County K Northstar Highlands
July 2004 : Dratt Ewvironmental Impact Report
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opportunities. These jobs include ccshiefs, ski instructors, lift operators, food service, retail sales,
goli course maintenance, and other recreational/vacation resort styie jobs.

The curent employment trend in Martis Valley results from developments that require a seasonal,
low-pdid labor force, but consist of exclusive housing that workers cannot afford. Developments
in Martis Valley will continue to contribute to the regional problem of offordable housing.

4.2.2  REGULATORY FRAMEWORK
LocAL
Placer County General Plan

The Placer Couniy General Plan contains the policies analyzed in Table 2 in Appendix 4.0A
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's
consistency with the Placer County General Plan pursuant to CEQA Section 15125(d), the Placer
County Planning Commission and/or Board of Supervisors will ul’nmofely make the de’rermlnc‘non
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 Valiey
Community Plan poiicies related fo population, employment, and housing, and presents an
evaluation of the consisiency of the project” with these statements as required by CEQA
Guidelines 15125(d}. While this BR analyzes the project's consistency with the Martis Valley
Community Plan pursuant to CEQA Section 15125(d), the Placer County Planning Commission
and/or Board of Supervisors will ultimately make the determination of the project’s con5|s'rency
with this Community Plan.

4.2.3 IMPACTS AND MITIGATION MEASURES
STANDARDS OF SIGNIFICANCE

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

e Result in the exceedance of populcmon projeciions set forth in the Placer Coum‘y
Generd Plan. '

¢ Induce subsiantial grow’rh" 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

~ resultin a physical effect on the environment.
» Displace existing housing. especically afiordable housing.

« Displace alarge number of people.

Northstar Highlands Placer County
Draft Environmental Impact Report . July 2004
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e Indirect environmental effects associated with inability fo provide for affordable and/or
employee housing equal to 50 percent of the demcmd projecied for employees of the

project.
» Conflict with Placer Counfy policies ossocuated with populcmon housmg, ond
employment.
METHODOLOGY

Research on demographic and housing condlitions was conducted using existing documents
and other information sources. Information was obtained from governmental agencies through
their Intemet websites. Among these agencies were the U.S. Census Bureau, the Sacramento
Area Councl of Govemments (SACOG), and the Cadlifomia Employment Development
Department. The Housing Elements of Placer County and the Town of Truckee were additional
sources of information on housing and sociceconomic conditions as well as housing policy. -

The Town of Truckee, Town of Mammoth Lakes, and Town of Vail were contacted to obtain
employment generation factors and housing policy information for resort areas. Newspaper
articles and confacts with local redl eslate agencies provided more curent information on
housing prices. Based on an average household size of 2.63 persons for each multifamily housing
unif, and 3.96 persons for  each employee-housing unit, this would result in a maximum
population of 4,883 persons at project buildout.

The proposed project wouid have no impact regarding dlsp!aceIﬁeni of housing because there
are curently no housing units on the Highlands project site. Because the proposed project
would not displace housing, dispiacement of people would dlso not occur.

PROGRAM (HIGHLANDS) IMPACTS AND MITIGATION MEASURES
Temporary Increase in Construction Employment

impact4.21 = Buildout of the proposed project would create a temporary increase in
construction employment. This impact is considered less than significant.

Buildout of the proposed. project would generate temporary construction jobs between the
construction period {May through October) of each year from May 2005 to Oclober 2022.
Construction of the proposed project would generate up to 450 temporary construction jobs
each year ot the peak day of construction. However, specific construction empioyment
generation beyond Phase 1 cannot be estimated uniil subsequent phases have been designed.

The demand for construction workers that would be generated by development of the
proposed project could be mei by the existing labor force coming from the region containing
Placer and Nevada counfies. However, consiruction workers may also be imported from areas
outside the region, such as Sacramento and Reno. Consfruclion-reiated jobs associated with
development projecis similar o the project do not typically generate ademand for permanent
housing. in fact, some construciion trades would not be needed on an annual basis. In some
years or phases, consfruction work may be limited to excavation, whereas in other years more
finishing or buillding consiruction activilies may occur. A variety of frades and coniractors would
be uiilized throughout development of Highlands. Depending on the demana for future phases
and planning for those phaoses, there may be years without any construction activity.

Placer County Northstar Highfands
July 2004 : Draft Environmental impact Report
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It is anticipaied that some of the employee housing would be available during the summer
season, the peak consfruction period, for construction employees, since many of the seasonal,
ski hilt employees generally move elsewhere at this time of year (East West, 2004). The proposed
project therefore would not be expected to gererate the need for substantial additional
permanent housing during the construction period. This impact is considered less than
significant.  Envirorimental effecis related to commute tips of construction workers, such as
those on air quality and traffic, would be temporary and are discussed in the respeciive sections
of this EIR. ' .

Mitigation Measures

None required.
Increase in Population Growth

Impact 4.2.2 Development of the proposed project could result in population growth of up
to 4,883 new residents. The residential population generaied by the proposed
project would not exceed the holding capacity of the Martis Vadlley
Community Plan area (Plan areq). This impact is considered less than
slgnificant.

The- proposed project is locaied within the MVCP area. The County Generdl Plan identified the
holding capacity of the Plan area as 21,500 persons, based on development of 8,600 dwelling
units. The Marlis Valley holding capacity s calculated as 80 percent of the maximum 1994
buildout capacity (Placer County 1994}, or 20,209 persons. As the County General Pian does not
distinguish between year-round and seasonal or part-time residences, the population is based
on full-fime occupancy of the residences. Buildout of the proposed project would result in the
addition of up to 1,450 multifamily housing units and 270 employee housing units fo the Plan
areqa. Bosed on an average household size of 2.63 persons for each muliifamily housing unit,
and 3.9é persons for each employee-housing unit, this would result in a maximum population of
4883 persons at project buildout. However, the population of the Martis Valley is primarily
seasonal. Using a year-round occupancy rate of 20 percent for the muttifamily housing units, 763
of the residential units would be occupied on a year-round basis at project buildout, resulting in
a year-round resident population of 1,832 persons at project buildout, as shown in Table 4.2-10.

TABLE4.2-10
PROJECT BUILDOUT POPULATION GENERATION (2022)

L. Yearround . g E i S eaconal | Pemmanent
" Residency Rate (%) |- Resident Generaion ... | Residents? * | Residents

100 1,450 muitifamily units | 2:63 persons per multifamily 0 1,814

e . . 2.63 persons per multifamily )
207 1,450 multifamily units housing unit o 3,051 - 763
270 employee housing | 3.96° persons per multifamily

100 units - employee housing unit Y 1,069

Source: Placer County 2002b

" Placer County 2002 )

* 20 percent year-round residency rate applies only to multifamily units. Al residents in employee housing units would be year-
round residents. .

?  East West Partners 2003

Northstar Highlands : o : Placer County
Dratt Environrmental Impact Report ' July 2004
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The fotal housing units added to the Marlis Valley Community Plan area as a result of the
buildout of the proposed project represent 16.8 percent (bosed on 2003 MVCP) of the Martis
Valley Community Plan-area buildout amount. The project at buildout would not exceed the
holding capacity of the Martis Valiey Community Plan area.

The increase in the year+ound resident population as well as the oddifion of a seasonal
popuiation would result in direct and indirect environmental effects on areas such as noise,
community services, fraffic, and air quality, which ore discussed in the relevant seciions of this
EIR. Although the proposed project would result in population growth, the Marlis Valley
Community Plan area is designated for such growth in the County General Plan. Buildout of the
proposed project would result in an addition of up to 1,450 multifamily housing unifs and 270
employee-housing units. In addition, the Northstar resort communily, which contains the
proposed project site, has been designated for growth in the 1971 Northstar-ai-Tahoe Master
Plan, the 1975 Mariis Valiey General Plan, the MVCP, and the Placer County General Plan, and
the proposed project is consisient with designations within these plans. Therefore, impacts
reigting to population growth are considered less than significant.

Mitigation Measures

None required.
Jobs/Housing Balance

impact 4.2.3 The proposed emplovee housing at project buildout would accommedate 50
percent of the employees employed on the Highlands project site. the
‘proposed project at buildout is considered o be balanced in temns of the
jobs/housing ratio required by the County General Pian. However, available
employee housing will not be available until project buildout. This impact is
considered polentially significant. T

The residentidl, ski services, hotel, and public componenis of the proposed project are expecied
tc generate as many as 701 full-time employee equivalent jobs. These full-iime employee
equivalent jobs iake into account toih full-lime and pari-fime jobs. Table 4.2-11 shows the
number of direct jobs that could be expected at buldout of the proposed project using the
foliowing ratios. As required by the Housing Element of the County Generdl Plan, the proposed
Highlands project is required to provide housing for 50 percent of the employees it generates.
Table 4.2-11 shows the number of employee housirig unifs required, based on 3.94 persons per
employee housing unit {East West Partners 2003} {based on the capacily of employee housing
for Northstar Vilage and the projected capacity of Sawmill Heights).

Placer County has developed a draft Employee Housing Ordinance as part of the County's
implementation of the programs provided in the 2000-2007 Housing Blement. The draft
Employee Housing 'Ordinance would establish employee housing requirements, consistent with
Policy A.14. for commercial service, commerciat retail, indusirial, office, recreation, residential.
resort, transient lodging, and fimeshare uses at an elevation of 5000 feet or higher. The
employee housing requitement can be met through the following methods: provision of
employee housing on-site, provision of employee housing off-site, dedication of land, or
payment of an in-lieu fee. Projects would be required fo submit a housing mitigafion pian that
details the lype, occupancy. and implementation (e.g.. fiming, fee payment, offer of
dedication) proposed for the project. .

Placer County Narthstar Highlands
July 2004 Draft Environmental impact Report
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The coordinater at the Big Springs Day Lodge would schedule and coordinate anticipated
employees for special events. The Big Springs Day Lodge would absorb the employses. No new
employees 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 conservatively estimated that the proposed condominium and
fownhome uniis, with the exception of the proposed empioyee housing units, would not be
affordable to most of the peopie 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 work.

TABLE 4.2-11
EMPLOYMENT GENERATION PROJECT BUILDOUT

27| Employse Dwelling’.

TE R _ - _ _ N - Uniits'Needed"

Condominium - transient rental 1,450 units 0.33 FTEE/du' 479 121
" 255 rooms
Hotel 12,000 sf ‘0.33 FTEE/room . 84 22
Skier Services © 30,000 sf 2.0 FTEE/1,000% sf 60 16
gomeowners Association Recreation 16,000 f 2.0 FTEEN,000 s 32 8
enter e
Spa Facility in Hotel 20,000 sf 2.0 FTEE/1,000 sf " 40 ' 10
: 32 peak-hour 1.00 FTEE/6 peak

Intercept Lot bus trips hour bus trips 6 2
Highlands Project Subtotal L 701 177
Village Project ‘ 388 98
Total - . _ L 1,089 275
FIEE = full4ime employee equivalent
s - square feet
du - owelling unir

“Employee housing needs are based on 3.96 persons per emplovee housing unit (based on design of Sawmill Heights whick would
aecromrmodate an average of 3.96 emplayess per housing unit; the number of employees that would Ifve in each unit is based on the

numnber of bedrooms of each unit)
FOAW, 2003; Draft Employee Housing Ordinance, Placer County 2003
Sources: LSC Transportation Consultants 2001, Town of Mammoth Lakes 1999, Tawn of Vail 1991, Placer County 2002c, East West

Partners 2002

The indirect effects of employees traveling o their job site include fraffic. and air quality and

- noise impacts related to traffic. Trips generated by employees of the project are included in the
overall tip generation for the project and are discussed in Section 4.4, Transporiation and
Circulation. Noise and air quality impacts resulfing from these trips are included in the
discussions of air quality and noise impacts resulting from irips generated by the prolec:f and are
discussed in the relevant secfions of this EIR.

The proposed Highlcnds would generate approximately 701 jobs. Additional development
proposed for the Northstar-at-Tahoe resort community, such as the proposed Northstar Village

Northstar Highlands . Placer County
Draft Environmental Impact Report July 2004
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expansion project, would gener&:’re Qas many as 388 additionat jobs for the community. The two
projects combined {Northstar Village plus Highlands) would generate approximately 1,089 jobs.
.One of the objectfives of the proposed project is-io designate sufficient land fo provide

appropriate locations for affordable housing to serve Northstar's .employees and/or regional .

employees whose income does not exceed moderate-income guidelines, and io provide
housing primarily for Northstar employees, employees working at Northsiar, or regional
employees whose income does not exceed the moderate-income guidelines. For this reason, it
is assumed that employee housing designated within the project site wouid also accommodate
employees generated by the Northstar Village project. Therefore, the totdls listed in Table 4.2-11
diso reflect the Northstar Vilage project. Assuming a rate of 3.96 residents for each of the
empioyee housing units, based on the employees per unif that would be accommodated by
Sawmill Heights Employee Housing, the 388 jobs generated by the Northsiar Village project will
resuif in the need for an addifional 98 émpioyee housing units. To comply with Piacer County’s
requirements for employee housing, Northstar Vilage will need 49 employee housing unifs,
assuming 3.96 employees per unii. :

Assuming that 49 of the Sawmill Heighls employee housing units would be occupied by
employees generated by the proposed Northstar Village expansion project, the 47 remaining
Sawmill Heights Units would bé avaiiable to accemmodate Northstar Highlands employee
housing needs. The Highlands would generate 701 employees, which fransiates into 177
employee housing units needed. To comply with Placer County's requirements for housing resort
employees, Northstar Highlands would need to provide 89 employee housing units. This exceeds
- the units anficipated fo be available ot Sawmill Heights by 42 unifs. In addition o the Sawmill
Heights units, 174 employee housing units would be avadilable from the fulure employee housing
sites. The 221 total employee housing units ovailable to Norinstar Highlands would exceed the 89
employee housing uniis Northstar Highlands would be required to provide. However, since no
fiming has been specified for the development of the fuiure employee housing sites, there will
be a shortfall of employee housing if future phases of Northstar Highlands are developed in
advance of the future employee housing sites or without an employee housing component,
resulting in a potentially significant impact. . '

. ~Mitigation Measures

MM 4.2.3 The project applicant shall mitigate potenfial impacts to employee housing -

through compliance with the Placer County General Plan Housing Element
Policy {2.A.14) requiting new Sierra Nevada and Lake Tahoe projects 1o house
50 percent of the employee housing demand {e.g. FIEE employees)
generated by the project.. Prior to the approval of a final map, and with
submittals of fulure fentafive maps andfor CUP applications, the project
applicant shall submit to Placer County an Employee Housing Mifigafion Plan

- that details the methed of providing the required employee housing units,
proposed occupancy {rental or for-sale), nurnber of employees served by the
employee housing units or, in the case of land dedication or indieu fee
payment, number of employees credited, site suitabilty if land dedication is
proposed, transporiafion o and from the project {if employee housing is
located off-site), fiming of the development of employee housing units, and
any incenfives requested. For each subsequent development phase, the
need for employee housing shall be accommodated by providing the
correct rafio of employee housing units. .

The employee housing units shall be provided in one of the following ways: { 1)

provide on-sile employee housing’_, 2) provide off-site employee housing

Placer County . Northstar Highlands
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(either fhrough construction of new housir'\g' or substantial rehabilitation of an
existing structure). 3] dedicate land for employee housing, or 4) pay an indieu

fee.

Timing/implementation: Submitted with future- tentative map or CUP
application submitials and implemented before
issuance of occupancy permits

Enforcement/Monitoring: Placer Counfy Planning Depariment

Implementation of miligation measure MM 4.2.3 would reduce the affordable housing .and
employee-housing imbalance impacts to less than significant. The above mitigation measure
would bring the project info consistency with policies pertaining to housing in the Martis 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 that are required, impacts of fhof development with mitigation would be less than
SIgnlflcant .

PROJECT (PHASE 1) IMPACTS AND MITIGATION MEAsuéEs

Temporary Increase in Construction Employment

impact 4.2.4 Construction of the proposed Phase 1 development would generate up to
466 temporary construction jobs (EDAW, 2003}, each year at the peak day of
construction during Phase 1. Construction would not generate an additional
" need for permanent housing and would be temporary. This impact is
considered less than significant. '

Refer to Impact 4.2.1 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
consfruction period {May through October) each year from May 2005 $o October 2010. Some of
the employee housing will be ufiized during the summer construction periods for confractor
employees, since many of the seasonal ski warkers will have moved elsewhere. This would
provide housing opportunities on-site and reduce fraffic and trafficrelated effects. The
confraciors would use Northstar Shuttie 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 subsfantial additional permanent housing during the
consiruchon period. This impact ik considered less than significant. :

Mitigation Measures

None required.
increase in Population Growth

Impact 4.2.5 Phase 1 development could result in population growih of up to 990 persons.
The residenticl population generated by Phase 1 of the proposed project
would not exceed the holding capacity of the Martis Valley Community Plan
area {Plan area). This impact is considered less than significant.

Refer to Impact 4.2.2 jor a discuSsion of the holding capacity of the Martis Valley Plan area.
Phase 1 of the proposed project would result in the construction of 232 multifamily housing units
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and 96 employee housing units, generating 990 persons. However, the population of the Marfis
Vdlley is primarily seasonal. At a 20 percent yeaor-round occupancy rate for the mulfifamily
housing units, 46 of the developed muttifamily housing unifs would be occupied on a year-round
basis, resulting in a permcnem resident population of 502 persons in Phase 1, as shown in Table
4.2-12.

As dscussed in Program Level impacts, the populaiion growth generated by the proposed
project, including Phase 1, would be consistent with the growth designated for the Plan area.
Therefore, impacts relating to population growth are considered less thon significant.

Mitigation Measures

None required.

TABLE 4.2-12
PHASE 1 POPULATION GENERATION {2010)

100 232 2.63 persons/multifamily du ‘0 610

20 232 | 2.63 persons/multifamily du 488 122
100 96 3.96 persons/femployee housing du ) 0 ’ 380

dv = dwellingunit

Creation of Shori-Term Jobs/Housing imbalance

Impact 4.2.6 While Phase 1 of the proposed project would result in the creation of 201 fuli-
fime employee equivalent jobs, Phase 1 would provide sufficient employee
housing units to accommodate its demand for employee housing. This
impact is considered less than significant.

Phase 1 developments are expected to generate as many as 201 full-time employee equivalent
jobs. These ful-ime employee equivalent jobs take info account both full-time and part-time
jobs. Yable 4.2-13 shows the number of jobs that would be directly generated by the Phase 1
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 housing for 50 percent of the
employees it generates. Table 4.2-11 shows the number of employvee dwelling units required,
based on 3.94 persans per employee housing unit.

Phase 1 of the proposed project would result in the development of 232 multifamily housing units
and 96 employee-housing units. [t is conservatively estimated that the proposed housing units in
Phase 1 would not be affordable to most of the peopie 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 work.

. The indirect effects of employees iraveling to their job site include traffic, and air 'quuli‘ry and
noise impacts related to traffic. Trips generated by employees of the project are included in the
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overall trip generation for the ‘project and are discussed in Section 4.4, Transportafion and
Circulation.  Noise and air quality impacts resulfing from these tips are included in the

. discussions of air quality and noise impacts resulting from trips generated by the pro;ec‘r and are
discussed in the relevant sections of this EIR .

Phase 1 of the Highlands would generate approximately 201 jobs. Additional development
proposed for the Northstar resorf community, such as the proposed Northstar Vilage expansion
project, would generate as many as 388 additional jobs in Northstar, resulfing 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 Vilage
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 Sawmill Heights, the
388 jobs generated by the proposed Northstar Village expansion project would result in the need
for an addifional 8 employee housing units.

TABLE 4.2-13
PHASE 1 EMPLOYMENT GENERATION

Condominium - - 232 units 0.3; FTEE/duz 77 20
transient rental

Hotel 255-r00ms/12,000 sq.ft. (‘J.33 FTEE/ro;Jm B4 2
Spa facility in Hotel 20,000 sq. ft 20 FTEE/I ,000 sf 40 11
Highlands Phase 1 - 201 51
Village Project | 388 98
Total o 589 " 149

du = dwelling unit

FIEE = julitime employee equivalent

'Employee housing needs are hased on 3.96 persons per empioyee bousing unit (based on dslgv of Sawrnill Heights which would
dccommodate an average of 3.96 employees per housing unit; the number of employess that would live in each.unit is based on the
number of bedrooms of each unit) .

2EDAW, 2003: Draf: Employee Housing Ordinance, Placer County 2003

50um LSC Transportation Cansu/ranrs 2001, Town af Marmaoth Lakes 1999, Town.of Vail 1991, Plaaer Counly 2002c, East West
Partners 2002

Assuming 49 of the Sawmill Heights employee-housing units would be occupied by employees
generated by the proposed Northstar Village expansion project, the 47 remaining Sawmil
Heights units would accommodate 50 percent (26 units) .of the demand for 51 units genero’red
by Phase 1 of Northstar Highlands. The proposed Phase 1 development would be balonced in
terms of Jobs/housmg ratio, resuh‘lng in a fess than significant impact.
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Mitigation Measures

None Required.

424 CUMULATIVE SE!‘hNG, IMPACTS AND MITIGATION MEASURES

CUMULATIVE SETTING

Regionally, Northstar Highlands is part of a larger resort area that is primarly the northwest
quadrant of the Luke Tahoe area that includes the communifies of Squaw Valley, Alpine
Meadows, Town of Truckee, and the Tahoe Basin {e.g. Kings Beach). The cumuiafive setting for
population, housing. and employment includes approved and proposed development within
the region (see Table 4.0-1 and Figure 4.0-1} as well as development anficipated under the
Martis Valley Community Pian, Town of Truckee General Plan, and resort activities associated
with Northsiar-at-Tahoe, Lake Tahoe, Alpine Meadows, and Squaw Valley. Affordable housing
efforis in the region, as well as regional population, housing., and employment demographics,
are detalled under 4.2.1 Existing Setting.

IMPACTS AND MITIGATION MEASURES
Cumulative Poputation Growth and Housing Need

Impact 4.2.7 Development of the Northslar Highlands project would result in increased
population in the Martis Valley region as well as additional need for employee
housing inconsistent with Policy A.14 of the Piacer County General Plan. This is
considered a cumulative significant impact. .

Cumulative development in the vicinity of the project would increase the population and
number of housing units within Placer County. However, development of Northstar Highlands is
consistent with the land use designations and growth assumed in the Placer County General
Plan, the 1975 Marlis Valley General Plan, and the Martis Valley Community Plan. The Generadl
Plan has placed the Community Plan designafion in the Marlis valey area in order o
accommodate anticipated growth. The project's contribution 1o population growth has been

identified and considered within the General Pian ERR as well as the Martis Valley Community

Plan ER. .

As described under Impacts 4.2.1 and 4.2.2, development of Northstar Highlands would result in
increased population and employment and would contribute to the regional need for
affordable housing. The Northstar-af-Tahoe resort provides employee housing at Hilltop Lodge
and af homes in Truckee. The proposed project includes construction of 270 employee-housing
unifs, which would accommodate more than 50 percent of the employees generated by the
‘project, as required by Policy 2A.14 of the Piocer County General Plan Housing Bement. Thus,
the proposed project would not confribute to the cumulative demand for affordable employese
housing in the Mariis Valley area. The environmental impact of creaiing more jobs than housing
- occurs piimarily through the increase in trips that employees would make to fravel o and from
their home and place of employment. Employee tips are a component of the hip generation
factors based on fypes of land use and thus are considered in _the analysis of
transportation/circuiation, air quality, and noise impacis of the proposed project in this EIR.
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