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Commanding Officer 
western Division 
Attn: Mr. Ernesto Galang, Code 1813 
Naval Facilities Engineering Command 
900 Commodore Drive 
San Bruno, California 94066-0720 

Dear Mr. Galang: 

DEPARTMENT OF TOXIC SUBSTANCES CONTROL COMMENTS ON THE DRAFT 
PRELIMINARY RISK ASSESSMENT, DATED JANUARY 24, 1992, FOR THE 
NAVAL STATION TREASURE ISLAND, SITE 12 

The Toxicology and Risk Assessment section has reviewed the 
Draft Preliminary Risk Assessment, (PRA) for site 12 at Naval 
station Treasure Island. Their comments are enclosed. Also 
enclosed is guidance derived by the Toxicology and Risk 
Assessment Section entitled "Assessment of Health Risks from 
Inorganic Lead in soil". This guidance should be used in 
recalculating the hazard estimate for lead at Site 12. 

If you have any questions regarding the comments, please 
call me at (510) 540-3809. 

Enclosure 

cc: Commanding Officer 
Building One, Code 84 
Attn: Mr. Jim Sullivan 

Sincerely, 

~ Tv-f-'.L/Y"7I-
Thomas P. Lanphar 
Associate Hazardous Materials 

Specialist 
site Mitigation Branch 

Staff Civil Engineers Office 
NAVSTA Treasure Island 
San Francisco, California 94103 

Ms. Barbara Smith 
San Francisco Bay 
Regional water Quality Control Board 
2101 Webster Street, suite 500 
Oakland, California 94612 



State of California

Memorandum

Department of Toxic Substances Control

To

From

Subject:

Tom Lanphar
700 Heinz Avenue, Building F,

Second Floor
Berkeley, California 94710

Toxicology and Risk Assessment
section

P.o. Box 806
Sacramento, California 95812-0806
(916) 255-2045

Treasure Island, Site 12

Date: M3y 21, 1912 19°7 H' '/ 26 .
• : - I leI! Pel 3: it 8

TSCF/2EGIC~~ 2

I have reviewed the Draft Preliminary Risk Assessment, (PRA)
January 24, 1992, for the Naval station Treasure Island, Site 12,
San Francisco, California. This site was limited to the
residential section of the Island on the northwest corner. This
risk assessment was apparently designed to proceed the baseline
risk assessment which will be included in the RIfFS, although
this assumption should be verified with the responsible party.

Overall, the assessment was a conservative approach to
estimating the present hazards at the site. The noncancer
hazards (total hazard indices of 13) appear to be grossly
overestimated. The risks associated with dermal exposure and
ingestion of homegrown produce are determining the major risks
for this site. These pathways should not represent the majority
of the risk, and, therefore, the calculated risks appear to be an
artifact .of the assumptions used in this assessment. The dermal
exposures should be recalculated as described in the specific
comments. The risks to homegrown produce should be analyzed
separately, since this pathway has an excessive number of
uncertainties built into it. Finally, the hazard estimates for
lead should be recalculated using the guidance derived by the
Toxicology and Risk Assessment Section entitled "Assessment of
Health Risks from Inorganic Lead in Soil" (se~ attachments).
Dr. James Carlisle is the author of the document and should be
contacted if the contractor has any questions on the use of this
model (916) 255-2049.

The other area of major concern was with the selection of
the sampling sites for the Stage 1 sampling protocol. Since this
assessment determined the chemicals of concern, extensive
justification should be included for the adequacy of this design.
The samples were taken in several clustered areas and it is not
clear why these would provide representative chemicals for the
entire site.
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SPECIFIC COMMENTS

1. Page 6: The areas of known and suspected contamination must
be identified on the map (Figure 2-1). The location of
bunkers should also be identified. Any other information
which was used to select the initial screening sites must be
summarized and included in the document. Justification is
needed for the clustering of the sampling locations.

2. Pages 8 and 10: A summary of the tentatively identified
compounds (TIC) is needed. The concentrations and chemical
classifications represented must be included. The TICs
cannot be eliminated from the PRA without additional
information.

3. Page 8 and
indicated.
clustered,
indicated.

Table A-2: The depth of the samples should be
Also, if-the contaminants appear to be

then the distribution on the site should be

4. Page 9: Was toluene found in the same location as gasoline?
It should not be dismissed as a chemical of concern if it
can be associated with areas of gasoline contamination.

5. Page 11: The selection of chemicals for the stage 2
assessment was dependent on the conclusions of the stage 1
assessment. It is not possible to determine if the
selection was adequate until additional information is
supplied on the stage 1 assessment.

6. Page 11: Sampling the top 6 inches of the soil is not
adequate for determining potential soil contamination. The
6 inch measurements are appropriate for the particulate
inhalation pathway, but it is not sufficient for oral or
dermal pathways. Samples from 1 to 3 feet for this site
would be necessary. ,.

7. Page 13: The data in Appendix A are not well presented and
it is difficult to determine where the samples are from,
particularly for the play areas and the areas surrounding
them. The individual play areas should be assessed as well
as combining the data across the play areas. Potential hot
spots could be masked the way the data are currently
presented.

8. Page 25: The future populations on the site must be
addressed. It is not clear what will be happening with this
facility and what the potential future land uses will be.
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9. Page 36: It is stated that the soil concentrations were
based on samples taken from the first foot •. On page 11, it
is stated that the samples were taken from the first six
inches. These discrepancies should be reconciled.

10. Page 37: Table 3-5 should contain all summary statistics
for the soil contaminants, including range, mean, standard
deviation, sample size, and other appropriate information.

11. Page 40: The Toxicology and Risk Assessment Section is
currently requiring a skin surface area of 2,000 cm2/day for
children, age 1 to 6.

12. Page 47: In calculating the dermal RfD for cadmium, the
oral (food) RfD should be used instead of the oral (water)
RfD.

13. Page 47: The RfD and health risks calculated for lead
should be replaced with calculations using the lead model
developed by the Toxicology and Risk Assessment section.
The guidance document "Assessment of Health Risks from
Inorganic Lead in Soil" has been included and should be
referred to in recalculating these risks.

14. Page 55: TTLCs and STLCs are criteria which have been
developed for identification of hazardous waste for,
treatment, storage, and disposal considerations. These are
not necessarily health based numbers and a comparison of
residual concentrations of contaminants at sites is not
appropriate. These comparisons are misleading and should be
removed from the document.

If you have any questions or comments on this review, please
call me at (916) 255-2045.

,.
'-~~~OJ\

Deborah OUdiz, Ph.D. ~~
Staff Toxicologist

Reviewed By:~=, Ph.D. ,DABT
Staff Toxicologist

Attachments
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Qapter 5: LEAD

·POREWORD

The Department of Toxic Substances Control (DTSC), within the California Environmental
Protection Agency, has the responsibility ofmanaging the State's hazardous waste program to protect
public health and the environment The Toxicology and Risk Aacssment Section (TRAS) within the
Technical Servicea Branch providea iQentific auistanee in the areas of toxicology, risk and
environmental assessment, training. and guidance to the regional offices within DTSC. Part of this
assistance and guidance is the preparation of regulations, scientific standards, guidance documents,
and fC(X)mmended procedures for use by regional ataff, local governmental agencies, or responsible
parties and their contraeto1's in the d1aractcrization aDd mitigation of hazardous waste substances
release lites.

1bis chapter is just one part of the DTSC document, Guidance for Site Qaaractetjzation Ind
Multimedia Risk Assessment fQr Hazardous Substances Release Sites. The document has been
prepared to provide guidelines fQr the investigation, mQnitoring. and remediation of hazardous
substances release sites. Please note that within each chapter the more commQnly used terms.
hazardous waste site and tonc waste site, are used synoDomouslywith the term hazardous substances
release site.

Toxicology and Risk Assessment Section stafffClponsible for preparation of these scientific guidance
documents include:

Jeffrey J. Wong, Ph.D.· .
John Brantner, Ph.D., DABT
Richard Becker, Ph.D., DABT
Edward G. Butler, Ph.D., DABT
James Carlisle, D.V.M., M.Sc.••
~';an Davis, Ph.D.
A Kimiko Klein, Ph.D.
Cheng UaQ, Ph.D., DABT, ern
Fred Martz, Ph.D., DABT
Debbie Oudiz, Ph.D.
Judith Parker, Ph.D., DABT
James Polisini, Ph.D.
Charles Salocks, Ph.D., DABT
G. Michael Schum, Ph.D.
Laura Valoppi, M.S.
Michael Wade, Ph.D.,DABT
Calvin Willhite, Ph.D.

Supervising Toxicologist
Staff ToxicolQgist
Senior ToxicolQgist
Staff Toxicologist
Staff Toxicologist
Staff ToxicolQgist
Staff Toxicologist
Staff ToxicolQgist
Staff Toxicologist
Staff Toxicologist
Staff Toxicologist
Associate Toxicologist
Staff Toxicologist
Staff Toxicologist
Associate Toxicologist
SeniQr Toxicologist
Staff Toxicologist

•
••

TRAS Guidance Document Project Supervisor ,.
Principal author, this document

.,
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ABSTRACf

1bis guidance dcacribcs a mathematical model for Cltimatingblood lead concentration reaulting from
contact with lead-e:ontammated environmental media. A lead concentration of concern of ten
milligrams per deciliter oC whole blood is Cltablished. A distnoutional approach is used, allowing
atimation of various percentiles of blood Jcad concentration associated with a given let of inputs.
1be method can be adapted to a computer IpreadsbccL
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Assessment of Health Risks
From Inorganic Lead in Soli

..

....

1 INIBQDUC'lJQN

Ll PURPOSE

'Ibc Purpo5e of this JUid&DCe is to provide a methodology for evaluating CIp05U%'C and the
potential for adw::rle health dfectI nsulting from CIpOIure.to lead in the environmenl

1.2 APPUCAnON

Since most human health effects data are based on blood lead (Pb) cc:mcentration, this
guidance presents a blood Pb concentration ofconcern for the protection ofhuman health,
and an alogrithm for estimating blood Pb concentrations in children and adults based on
a multi-pathway analysis.'

1.3 UMITATIONS

It is anticipated that this guidance will be periodicaIJy revised to reflect the dlBnging state
of tbe science.

2 PRINCIPLE OR 11JEORV

2.1 BLOOD LEAD CONCENTRAnON OF CONCERN

The Pb concentration of concern in children and adults is ten micrograms (ug) per
deciliter (dl) of whole blood. The point of departure for risk management is a 0.01 risk
of exc=:Iing this value..

2.2 LEAD EXPOSURE PAnlWAYS-BLOOD LEAD C'ALCVIAnON

"Ibis method can be. used to atimate blood lead cxmcentratKms (Pb.) resulting from
CltpO'ure via the five pathways listed below. Each path\wy is repJaCDted by an equation
relating iDcrane.ntaI blood lead iDae.ue to • ccmcentration in. medium, using contact
nte:5 and empirically determined retiaL 1be.contributioos~ the five pathways are. added

1
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IpbaJatiop Iota" EQuation

pa,. • atmClpbcric Pb • JDhaJatioD CODItant
wbe=

atmOlpbcric Pb • Ioca1 or repxw ambat Pb (aafm') •
inhalation comtant, c:bildren • 1.92 (ugldl)l(up')ll
mha1ation constant, adults. 1.64 (ugfdl}/(uglm')ll

. Dermal Qmtaet Iota" EQuation

Pb. • IOil Pb • ccatact rate • d CiDDltaDt
where:

IOi1 Pb Cug Pb/gm 1Oil) is alito4pecific;1Ileuured Yaluc
contact rate, c:hildren • 1." lID IOD/day 12

contact rate, adultl • 1.85 IIIlIOD/day IS

IOD constant • 0.0001 Cug Pb/dl blood)l(ug dermal Pb/day)14

1. Derived as Collows: (0.945· 10 uglkg) + (0.055 • 0.00045 • IOn Pb in mglkg • 1000 ugfmg).
AssumC$ that 5.5% of the diet consuu of home--grown produce with the other 94.5% supplied
by a homogeneous source with a lead content of 10 uglkg. U food production on the site can
be ruled out, use 10 uglkg for dietary lead (EPA, 1989b. Bolger. et.aL. 1990). Home-grown
produce is assumed to contain 0.045% of the lead level in the IOD.

2 Based on a report by Pennington (1983). For this method. aone-year-old chDd shaII represent
all children, based on the assumption that proteding the one-ye.ar-old child will protect all
children.

3 Based on a.tudy by Ryu, et.aL (1983)
4 Based on a report by 'fDA (1990)
5 Pb concentrations in local water luppliC$ as consumed. U lite-speclfic data are unavailable. a

value of 15 ugIJ may be used.
6 EPA (l989b)
7 Based on Calabrese (1990). Deliberate IOn ingestion (IOD pica) is replUCDted as 0.00079 kg

soD/day average.
S For residential czposures and most occupational c:.xpOIW'CS, based on Calabrese (1990).

Occupations with a high potential for IOD ingestion (such as construction) should be
teplUCDted as o.OOOOS kg lOil/day Perage.

9 'Ibcse values are 44% of that for lead ingested with food br water. based on a study in rats
which compared the bioavailability of lead acetate mhcd with the diet to that of IOD-bound
lead (01aDey et.aL, 1990).

:3
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... COMMElfiS

~1 BLOOD J..EU) OONCENTRAll0N OF OONCERN

The traditioaaJ reCereDce dole approach to taDc dlemicak II DQt applied to Pb
because most human health ctrcdl data are bued on blood Pb conccntrations rather
than =temal dOle. Blood Pb CODCaltration iI an integrated measure ofintemaJ dose,
Jd1ec:ting total apcIure from lite-rdated aDd bactgrouDd IOUlCCL A dear DO­

obse1'\lCd-effec:t CODCCDtration hu DOt bceD established for .uch Ph-related endpoints
as birth weight, gestation period, heme synthesis and neurobehavioral development in
children and fetulc:l, and blood preGure in middJe..aged men. DoIe-respcmsc c:&11'Ya

for theae endpoints appear to ClteDd down to 10 ul Pb/dl or less (ATSDR, 199O)-

~ ESTIMATING BLOOD LEAD OONCENTRAll0NS FROM ENVIRONMENTAL
CONCENTRAll0NS

Total Pb is generally used as the measure of Pb in various media, even though the
disposition of Pb may differ according to its form. lDsufBcient data are available to
justify differential treatment of different forms of inorganic Pb, and most of the
published toxicity data and most site characterization data are in terms of total Pb.
Organic Pb is more readily absorbed through the skin and other membranes than
inorganic Pb, and it must therefore be treated separately. Since it is Jess stable in the
environment, it is usually a minor lOurce of exposure. In the absence of specific
information for the population of interest, background c:sposurcs are estimated using
DOI1DI developed from survey data.

4.3 DERIVATION OF MODEL PARAMETERS

Unless the potential for on-lite gardening can be ruled out, it is assumed that S.s% of
the diet consists ofhome-grawn produce, based on EPA guidance (USEPA, 1991). Pb
concentration in home-grown produce is calculated as 0.045% of that in the lOll, based
on plant uptake studies (Olaney, et.aL, 1982). Background dietary Pb concentration
(10 uglkg) is based on a 1990 report based on FDA data (Bolger, et.al, 1990). The
default drinking water Pb concentration is based on the federal action concentration
of 15 ug/lat the tap (USEPA, 1991b).

The distnoution of blood Pb c:oncentrations for a given set ofezMronmeutaI inputs u
• critical factor in protecting semitiYe members of the population. Based on a review
of data from NHANES n and from IeYCrB1 ,published ltudies of blood Pb
concentrations in children living near point lOurteI oflead, EPA concluded that blood
Pb was JCnerally log-DOnIlallydistributed, that the JCOIDetric ItaDdard deviation (GSD)
for c:hildreD was between 13 aDd 1.53, and that 1.42was a reprcacntativevalue for the

5
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The &lopes of 1.92 aDd 1.64 uJldl or blood per UJ!m' U CIDIltiDuousIy-breatbcd air at
atmospheric Pb concentrations <5 uJlm' arc based on results of aperimental
aposutel and epidemioJogiC&l studies which adjusted for airborne lead contnDutions
to pathways other thaD iDhalation. Tbeac ltudiea louDd aJopea nnging from 1.52 to
2.416 UJldl per up' in c:biJd.reD ad 1.25 to 2.14 in adultl (USEPAt 1986). Tbc default
airborne lead CODCeDtration II the JUahcst mODthly mean ~bour value recorded in
California In 1990.

~ VSING nus GUIDANCE

'Ibis JUidance may be impJcmCllted using a axnputer spreadsheet, which may be
obtained from DTSC. The spreadsheet is based on DTSC Guidance, Volume 4,
Qapter 1, whieh abould be comulted for more aeoeraJ apcctJ of spreadsheet
application. For this spreadsheet., IOD CODceDtration in mglkg (ppm w/w) is entered
in cell E6. The spreadsheet uses it in each c:aIcu1ation that is affected by JOn Pb.
Atmospheric Pb is entered in cell £S. Drinking-water Pb is entered in cell E7. If
omission of the lite-grown produce pathway can be justified, a ·0· is entered in cell E8.
The remainder of the cells are protected and should not be altered without approval
of DTSC. Any luch changes will require sufficient justification aDd must be
documented.

4.5 OntER STANDARDS AND GUIDANCE

USEPA (1991c) considenlead to be a dass B-2 carcinogen, with aufficicnt evidence
in animab and inadequate evidence in humans. A can::inogezUc poteDcy hu DOt been
usigned. The federal MCL is 15 ug/1 maximum at the tap with a maximum of 5 ugll
as a system-wide average (USEPA, 1991b). The Centers for Disease Control
rea>mmends that blood Pb concentrations exceeding 2S ugldl require follow-up and
intervention (CDC. 1985). The EPA has set 1.5 uJlm' as the Pb concentration limit
for ambient air (quarterly average;) (USEPA, 1978). California's ltandard is also 1.5
uglm', but is based on a monthly average. The threshold limit value is SO uJlm' for
workplace air (ACGm. 1989).

FDA (1990) considers the Lowest Observable Adverse Effect Level (LOAEL) to be
to ugldl in chDdren and fetuses, and 30 ugfdJ in adults. They use empiricaIly-dcrived
ratios of 0.16 and 0.04 ugfdl per uglday ingested to predict concentrations in )'CUDg
children and adults. respectively. Applying an uncertainty factor of ten results in
provisional tolerable intake Jewels of 6 ugfday for children six or less, 15 uglday for
children over six, 2S ugfday for pregnant women, apd 75 uglday for men.

7
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