
N00296.001574
MOFFETTFIELD
SSIC NO. 5090.3

_ NTERNATIONAL
TECHNOLOGY

/ CORPORa'_I-qON

January 26, 1993

Ms.PaulaPritz
MartinMariettaEnergySystems,Inc.
HAZWRAP
Tri-CountyMall,MS 7606
PostOfficeBox2003
OakRidge,TN37838-7606

DraftResponsesto OU2RIReportBaselineRiskAssessmentComments
by RegulatoryAgencies,NASMoffettFieldRIBS,

TaskOrderK-04;ITProiectNo.409729

DearPaula:

Three copies of the draft responses to OU2 RI Baseline Risk Assessment (BRA) comments are
enclosed. These comment responses and BRA revisions also address input from HAZWRAP and
the Navy. By copy of this letter, I am also distributing these responses as noted.

Please let me know if you have any questions or if we can provide you assistance in your review.

Sincerely yours,

C. Keith

Project Manager
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MOFFETF OU2 RESPONSE TO COMMENTS - BASELINE RISK ASSESSMENT

General Comments

1. Comment noted.

2. Revised tables have been prepared which present the requested information: chemical

concentration, intake factor, estimaed daily intake, toxicity value, and risk estimate. These

revised tables are numbered 20.3-15 through 20.3-114 and include results for both the

average and RME scenarios.

3. True surface samples (0-6 inches) were not taken at Moffett at the request of the regulatory

agencies. Samples taken from 0 to 10 feet were used in the risk assessment because this

is considered the most likely depth for contact. Most of the sites which make up OU2 are

either covered (by pavement or structures) or the suspected source is underground (e.g.

underground storage tanks). Therefore, for contact to occur, subsurface soil would have

to be excavated and placed on the surface. This is considered possible since future land-

use is uncertain. Deeper excavation is not expected due to the shallow water table in this
area.

A discussion of the depth of the soil samples used for the baseline risk assessment has been
added to the text of Section 20.2.

4. Para. 1. This method was used because several chemicals were detected only once but in

less than 20 samples. The total number of chemicals involved was not large enough to

warrant using the toxicity screen suggested in RAGS. At the request of the reviewer the

organic chemicals eliminated based on this toxicity screen have been added to the list of

chemicals of potential concern and carried through the quantitative risk assessment.

Para. 2. These metals (calcium, iron, magnesium, potassium, and sodium) have been

eliminated as suggested in RAGS because of their extremely low toxicity. Essential

nutrients with higher potential toxicities (e.g. zinc, selenium) are carried through the risk

assessment. At the request of the reviewer, expanded profiles have been provided.

Para. 3. As noted above the organic chemicals eliminated based on the toxicity screen have



been added to the baseline risk assessment as chemicals of potential concern. The low

toxicity essential nutrients are not carried through the risk assessment.

5. 7. The references sentence does not exist in the current document.

9. JP-5 and Aroclor/PCB are used throughout the RI report and are generally recognized
terms. These terms have been further defined in the text.

A description of the potential uncertainties associated with the CRQLs as well as an

evaluation of the potential contribution to risk by chemicals not detected at OU2 was

previously added to the text.

As previously noted on the Tables, all concentrations for organics are reported as

lag/kg and all inorganics are reported as mg/kg.

10. Local background has been added to the risk assessment in addition to the U.S.G.S.
data.

13. The text and tables for the selection of chemicals of potential concern have been
_' revised.

14. Aroclor and PCB are used interchangeably throughout the R!. The table has been

changed to read Aroclor for clarity.

16. All of the tables for the selection of chemicals of potential concern have been
revised.

31. Site 17 overlies the regional plume and has been eliminated from this baseline risk
assessment.

32. Site 18 overlies the regional plume and has been eliminated from this baseline risk
assessmenL

42. A more complete explaination of how grass cover impacts the release of fugitive dust
and VOC emissions has been added to the text.



57. The table has been revised as requested.

6. 3. This comment response has been added to the text of the document.

40. This comment response has been added to the text of the document.

46. This comment response was previously in the text of the document.

47. This comment response has been added to the text of the document.

56. This comment response has been added to the text of the document.

58. This comment response has been added to the text of the document.

59. This comment response has been added to the text of the document.

60. This comment response has been added to the text of the document.

63. This comment response was previously in the text of the document.

66. This comment response was previously in the text of the document.

7. An error was made in the original data query. The data base has been re-queried and the

tables have been corrected as necessary.

8. The model used for accumulation of chemicals in vegetables has been added to Appendix
E.

9. See general comment #2.

10. A complete environmental assessment is not included in this OU2 report. A complete

environmental assessment will be included in the OU6 (marshland and site-wide

environmental) and site-wide RIs. It is not appropriate to select chemicals of potential

concern for OU2 because this selection would have to be re-evaluated for the quantitative

assessment in OU6 and the site-wide. A qualitative discussion has been added to inform



the reader that the chemicals of potential concern for the environmental assessment may
differ from those used in the human health risk assessment.

Specific Comments

1. Class A carcinogens were not eliminated based on their frequency of detection. Class A

carcinogens which may be naturally occurring in the environment, such as arsenic, were

eliminated if they were present within background levels. This has been clarified in the

text and tables.

2. The California state lead uptake model will be used to evaluate potential risks associated

with lead at the Station. The currently available version of the U.S. EPA model contains

errors in the code and is being corrected.

3. The equations have been clarified as agreed to in the response to old comment numbers 59
and 60.

4. The tables have been revised as requested.

_w' 5. An error was made in the original data query. The data base has been re-queried and the

tables have been corrected as necessary.

6. Para. 1. The ingestion rate has been changed to 480 mg/day for the excavation scenario.

This number is applicable only for construction work, therefore, the ingestion rate of 50

rag/day has been retained for the other occupational scenarios.

Para. 2. The absorption factors used are current as of the time the report was initiated. The

studies used to determine these parameters are included in the EPAs new dermal guidance

issued after initiation of this report. The new EPA dermal guidance is clear for aqueous

absorption but for absorption from soil it lacks consideration of the soil matrix or of the

time dependant nature of dermal absorption (while acknowledging that these processes are

important). Therefore the time and matrix dependant absorption rates used in this risk

assessment are considered to be appropriate and consistent with EPA guidance.



and risk assessment statistics along with nonestimateddata. Rejected data were used for

_, qualitative insights only.

Following data review, data quality is consideredgood. Analytical precision and accuracy
were good with more than 90 percent of duplicateand spike analyses being within the CLP

method limits. Data are complete because more than95 percent of the data are usable. Data

are representative because the accepted and prescribedmethods presentedin the IT Moffett
Field Work Plan were followed.

20.2.2 General Selection Process for Chemicals of Potential Concern

All chemicals detected at OU2 were screened to determine if they met the given criteria for

chemicals of potential concern. Ohlyi:__ils_pies::(h_.i_iica_s)!Wcre us_ Data

reported with a "J" or "J" equivalent qualifier (indicating an estimated concentration) were

Data.._.::an *R:::or:...R eqmvalent quahfierincluded with other positive detections. "............................."::::::::_::'"'_:_............._:"":_......................................................

(_ca_g re'_ data) were not tnCludedn::_:_e_:_:_t_ Data from the Phase I and II

investigationswere used. For thiS::baseliiae:H_l_s_me_:_!_miile_::::_h:::fr_:a depth:_O

to I0 fee(bel0w the:surface were evaluated t0gether_:uiiless!i!_e:wd_Ie was encountered

_ve I0:feet. _nafion is nov:expeci_:_::at::__iis_ace:::::_au_ :most sites are

paved and/orthe potential source of contam_afi_:isun_gr0und(e_g.:_::!_ndex_und storage
tanks). Therefore, exposure will requireexcavati0nto expose the Siibsuffacesoil at the

surface. An excavationdepth of 10 feet was selected as::_resentafiV¢::forCalifornia(ref).

As noted previously, less than 10:feet of soil was::Usedff_:::the:watertable encountered at a
shallowerdepth. Completedata are contained in Appendix A of this report.

The following criteria, from U.S. EPA's Risk Assessment Guidance for Superfund: Human

Health Evaluation Manual (1989b), were applied to select the chemicals of potential concern
for OU2:

• Blank (OC) Contamination. Becauseof thepresenceof severallaboratory
contaminants in virtually all environmental sampling efforts, the U.S. EPA has
developed guidance for eliminating these contaminants from consideration as
chemicals of potential concern. As part of the data validation process, a
chemical was not considered further if the maximum sample concentration did
not exceed ten times the highest blank for all common laboratory contaminants
(2-butanone, acetone, methylene chloride, toluene, and phthalates) or five times
the highest blank for other chemicals. This criterion was developed by the U.S.
EPA to prevent the inclusion of chemicals that are most likely sampling or
analytical artifacts.

_tw_0._0_-x,-_'_ 20-13



• Comparison with Background. Inorganicchemicalsarenaturallypresentin
soils. If inorganicconstituents were presentat naturally-occurringbackground
levels, they were eliminated from the risk assessment. Specifically, a chemical
was not considered further if the upper 95 percent confidence limit of the sample
concentrations was within the range of background concentrations reported for
this area. A complete discussion of the background sources used is given in
Section 3.5 of this RI Report.

• Frequency of Detection. Chemicalsthat areinfrequentlydetectedmay be
artifacts in the data due to sampling, analytical, or other problems. Chemicals
were eliminated if they were detected in 5 percent or less of the on-site samples.

• Essential Nutrients. Iron, magnesium, calcium, sodium, _ potassium are
essential and are generally toxic only at very high doses. These constituents
were, therefore, eliminated as chemicals of potential concern. A discussion of
the potential toxicity of these constituents is given in Appendix E. Other

es_n_l nutrients, such as seleni_:!_d _ne,_!Wliieh:laaveiagreaterpotential for

to,City were carried through the fisk_ses_nt Unless:iieli_na_ by the other

c_ate, are also generally toxic i_ly: at Ve_::liigh do_:_ have not been

carried:through the risk asses_en_ :_e •_t_ti_ toxici_:_tfSese constituents
iSal_ described in Appen_ Ei

In addition to the above criteria, the weight-of-evidence of carcinogens as classified by the

U.S. EPA (U.S. EPA, 1991b and 1992) was also considered. Chemicals classified as Group

A (known human carcinogens) were not eliminated from the final list of chemicals of

potential concern regardless of their frequency of detection. Class A ca_inogens were

eliminated if they were present within naturallyoccurring backgrounde0neentrations. The Jet

fuel JP5 was analyzed for as a total petroleum hydrocarbon. The potentially toxic

components of JP5 (e.g. naphthalene,benzene, ethylbenzene, toluene, xylene) were also

analyzed for separately. Therefore, the individualcomponents :havebeen considered for this

risk assessment.Total JP5 is notone chemical and has not been carried throughthe risk

assessment as a Chemicalof potential concern. The data used for this baseline risk

assessmentare summarizedin Tables 20.2-1 through20.2-4-59.

20.2.3 Chemicals of Potential Concern at Site 3

r_jwr_I0.2_,m__.x,-_'3 20-14



All constituents detected in the soil at Site 3 are listed in Table 20.2-1. A total of 42

constituents were detected in the soil at Site 3 including 2 ! organics and 21 metals.

Constituents were excluded from the list of chemicals of potential concern for the following

reasons:

• Benzo(g,h,i)perylene,carbondisulfide, carbon tetrachloride,chrysene, di-N-
butylphthalate,l_-Dic__ trans-l,3-dichloropropene, diethyl phthalate,
fluoranthene, hexanone,phenanthrene, _!_)p_n¢, methylene
chl_de; N-nitroso-di-n_propy_n¢, pyrene, and TCE were each detected in 5
percent or less of the samples analyzed.

• Aluminum, arsenic,barium,€_Um, chromium, cv_ah, copper, lead, mercury,
vanadium, and zinc were all detected within naturally occurring background
levels.

• Calcium, iron, magnesium, potassium, and sodium are all essential nutrients.

There are 4-317chemicals of potential concern identified at Site 3:

Onzanics
2-Butanone Bis(2..ethylhexyl)phthalate PCE
Acetone Butyl_nsylph_a_ Toluene
Diethylpii_enlate Aroclor-1260

Metals
Antimony Beryllium Silver

M_g_e Cobalt
Nickel

These metals may also be present as a result of naturalbackground;however, the limited

backgrounddata do not allow for their elimination on this basis. Past practices at OU2 do

not suggest that these metals are site related.

20.2.4 Chemicals of Potential Concern at Site 4

All constituentsdetectedin the soil at Site 4 are listed in Table 20.2-2. A total of 56

constituentshave beendetected in the soil at Site 4 including 33 organicsand 23 metals.

Constituentshave beenexcludedfrom the list of chemicalsof potential concernfor the

following reasons:

• 1,1,1-TCA, 1,3-dichlorobenzene, 1,4-dichlorobenzene, 2-hexanone,
4-methylphenol, acenaphthalene, anthracene, benzo(a)anthracene,_n_a)p_

"_' benzo(b)fluoranthene, benzo(g,h,i)perylen¢, benzo(k)fluoranthene,chlorobenzene,

ic_/wes1o._(_)_0_-x,-_im 20-15



chrysene,fluomne,indeno(1,2,3,c,d)pyrene,m__ c_, Aroclor(PCB).-
1260, thallium, cadmium, selenium, and TCE were each detected in 5 percent or

v less of the samples analyzed.

• Aluminum, arsenic, barium, fluoranthene, pyrene, chromium, cebaP_, !cad, mercury,
vanadium, and zinc were all detected within background levels.

• Calcium, iron, magnesium, potassium, and sodium are all essential nutrients.

There are lg9 chemicals of potential concern identified at Site 4:

Ortzanics
1,2-Dichlorobenzene Diethyl phthalate Phenanthrene
2-Butanone JP-5 PCE

2-Methylnaphthalene Toluene
Acetone Naphthalene Xylenes (total)
Bis(2-ethylhexyl)phthalate

Metals
Antimony Nickel Silver

Be nium

These metals may also be present as a result of natural background; however, the limited

background data do not allow for their elimination on this basis. Past practices at OU2 do

not suggest that these metals are site related.

20.2.5 Chemicals of Potential Concern at Site 5

All constituents detected in the soil at Site 5 are listed in Table 20.2-3. A total of 54

constituents have been detected in the soil at Site 5 including 31 organics and 23 metals.

Constituents were excluded from the list of chemicals of potential concern for the following

reasons:

• 1,1,1-TCA, 2-butanone, benzo(a)anthracene, benzo(k)fluoranthene, carbon
disulfide, chlorobenzene, chloroform, chrysene, di-N-butylphthalate, di-N-
octylphthalate,ethyl benzene,fluoranthene,fluorene,naph_lene, phenanthrene,
pyrene, PCE, xylenes (total), 2:rnethy_h_ehe_ Aroclor (PCB) -1016,- 1221,
-1232, -1242, - 1248, - 1254, -1260, _lemu_ _allium; were each detected in 5
percent or less of the samples analyzed.

• Aluminum, arsenic, barium, eadmiumi chromium, ceba1:, copper, lead, mercury,
vanadium, and zinc were all detected within naturally occurring background
levels.

ra_vMl0._l._2t_ 20-16



• Calcium, iron, magnesium, potassium, and sodium are all essential nutrients.

There are _ _veii potential chemicals of concern at Site 5:

Oreanics
Acetone Diethyl phthalate Toluene
Bis(2-ethylhexyl)phthalate JP-5

Metal_..._._s
Antimony Beryllium Silver

cobt
Ni_el

These metals may also be present as a result of natural background; however, the limited

background data do not allow for their elimination on this basis. Past practices at OU2 do

not suggest that these metals are site related.

20.2.6 Cl_mical$ of Potential Conoorn at Site 6

All constituents detected in the soil at Site 6 are listed in Table 20.2-4. A total of 35

constituents have been detected in the soil at Site 6 including 15 organics and 20 metals.

_" Constituents were excluded from the list of chemicals of potential concern for the following
reason:

• Aluminum, arsenic, barium, beryllium, cadmium, chromium, ceb'_2:,copper, lead,
manganese, vanadium, zinc, and _ne were all detected within background
levels.

• Calcium, iron, magnesium, potassium, and sodium are all essential nutrients.

There are 4415 potential chemicals of concern at Site 6:

Organics
1,2-Dichloroethene'(toml) 2-Butanone Bis(2-ethylhexyl)phthalate
Phenanthrene 2-Methylnaphthalene Diethyl phthalate
Toluene 4-Methylphenol Naphthal_e
Ethyl benzene Xylenes (total) Acetone
FI_ JP-5

Metals

_, Antimony Nickel Silver
C6b_t

g_m_t o._t-x,-_r"J 20-17



These metals may also be present as a result of naturalbackground;however, the limited

backgrounddata do not allow for their elimination on this basis. Past practices at OU2 dov
not suggest that these metals are site related.

20.2.7 Chemicals of Potential Concern at Site 7

All constituentsdetectedin the soil at Site 7 are listedin Table 20.2-5. A total of 34

constituentshave beendetected in the soil at Site 7 including _3 organicsand21 metals.

Constituentswere excludedfrom the list of chemicalsof potentialconcernfor the following

reasons:

• BU_l_lph_ate, carbondisulfide,di-N-butylphthalate,phenanthrene,and
l,l,2,2-tetrachloroeth_€ were each detected in less than 5 percent of the samples
analyzed.

• Aluminum, arsenic, barium, chromium, cobalt, lead, mercury, and vanadium
were all detected within naturally occurring background levels.

• Calcium, iron, magnesium, potassium, and sodium are all essential nutrients.

There are ten chemicals of potential concern identified at Site 7:

v Organics
2-Butanone Bis(2-ethylhexyl)phthalate Xylenes (total)
Acetone Ethylbenzene JP5
Toluene

Metals
Antimony Thallium
Beryllium Manganese
Copper Nickel
Silver Zinc

These metals may also be present as a result of natural background; however, the limited

background data do not allow for their elimination on this basis. Past practices at OU2 do

not suggest that these metals are site related.

20.2.8 Chemicals of Potential Concern at Site 8

All constituentsdetected in the soil at Site 8 are listed in Table 20.2-6. A total of 4

constituentshave beendetectedin the soil at Site 8 including 26 organicsand 23 metals.
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Constituents were excluded from the list of chemicals of potential concern for the following

1_ssons:

. _a)p_; b0_i_lph_a_i i!dibe_(_h)anthracene:ethylbenzene 1:3-
__n_cne;:i_ mmtmsodiphenYlminc, 4,6-dinitro-2-methylphenol,2,4,6-
trichlorophenol,2,4-cLinitrophenol,mercury,naphthalene, 2-mtrophcnol,phenol,
PCE, and TCE were each detected in 5 percent or less of the samplesanalyzed.

• Aluminum,arsenic,barium,cadmium,chromium,ccb"2:,lead, selenium,and
vanadiumwere all detectedwithin naturallyoccurringbackgroundlevels.

• Calcium,iron,magnesium,potassium,andsodiumare all essentialnutrients.

There are 4020 chemicals of potential concern identified at Site 8:

Organics
2-Butanone Bis(2-ethylhexyl)phthalate Methylene chloride
Acetone Carbon disulfide Toluene
Benzene Diethyl phthalate Xylenes (total)
Benzoic acid di-N-butylphthalate

Metals
Antimony Manganese Thallium
Beryllium Nickel Zinc

v Copper Silver
Cobalt

These metals may also be present as a result of natural background; however, the limited

background data do not allow for their elimination on this basis. Past practices at OU2 do

not suggest that these metals are site related.
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20.2.-149 Chemicals of Potential Concern at Site 11

All constituentsdetectedin the soil at Site 11 arc listed in Table 20.2-79. A total of 43

constituentshave been detected in the soil at Site 11 including211organics and 22 metals.

Constituentswere excluded from the list of chemicals of potentialconcernfor the following
reasons:

• 2-Butanone, l:,:3_ehlorobenzen_i_n_(_i__ne_ benzo(k)fluoranthene,
benzoic acid, JP-5, phenanthrenei thallium, and toluene were each detected in 5
percent or less of the samples analyzed.

• Be_a)p_, benzo(b)fluoranthene, benzo(g,h,i)perylene, chrysene,
fluoranthene, indeno(1;2_3-ed)pyrene!pyrene, aluminum, arsenic, barium,
beryllium, cadmium, chromium, r..v.b_:, lead, mercury, vanadium, and zinc were
all detected within naturally occurring background levels.

• Cadmium, calcium, iron, magnesium, potassium, and sodium are all essential

_, nutrients.

There are 4412 chemicals of potential concern identified at Site 11:

Orzanics
1,1,I-TCA Carbon disulfide Acetone
di-N-butylphthalate Bis(2-ethylhexyl)phthalate N-m_phenylamine

Metals
Antimony Nickel
Copper Manganese
Cobalt
Silver

These metals may also be present as a result of natural background; however, the limited

background data do not allow for their elimination on this basis. Past practices at OU2 do

not suggest that these metals are site related.
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20.2.-1_10 Chemicals of Potential Concern at Site 13

All constituentsdetected in the soil at Site 13 are listed in Table 20.2-840. A total of 24

constituentshave been detected in the soil at Site 13 including 4 organics and 20 metals.

Constituentswere excluded from the list of chemicals of potential concern for the following
reasons:

• Aluminum,arsenic,barium,chromium,c-oba_,mercury,and vanadium were all
detected within naturallyoccurringbackgroundlevels.

• Calcium, iron, magnesium,potassium, and sodium are all essential nutrients.

There are 12 chemicals of concernidentified at Site ]3:

Orlzanics
di-N-butylphthalate Toluene
Bis(2-cthylhexyl)phthalate JP-5

Metals

Antimony Nickel
Cadmium Silver
Cobalt

Copper L_ad
_' Zinc Manganese

These metals may also be present as a result of natural background; however, the limited

background dam do not allow for their elimination on this basis. Past practices at OU2 do

not suggest that these metals are site related.
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20._.:I-_11 Chemicals of Potential Concern at Site 19

All constituentsdetectedin thesoilat Site 19arc listedin Table 20.2--1-59.A total of 33

constituentshavebeendetectedin thesoilat Site19 including11organicsand22 metals.
This includes detections from all the tank sites. Constituents were excluded from the list of

chemicals of potential concern for the following reasons:

• 1,1-DCA and pyrene were detected in less than 5 percent of the samples
analyzed.

• Aluminum, arsenic, barium, cadmium, chromium, c-obagr-,lead, mercury,
vanadium, and zinc were all detected within naturally occurring background
levels.

• Calcium, iron, magnesium, potassium, and sodium are all essential nutrients.

v There are 16 chemicals of potential concern at Site 19.
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Oreanics
I,2-DCE 2-Butanone PCE
Bis(2-ethylhexyl)phthalate Carbondisulfide TCE
Acetone Butylbcmzylphth_ate Toluene

Metals
Antimony Nickel
Beryllium Silver
Cobalt
Copper Thallium
Manganese

20.2.18 Summary of Chemicals of Potential Concern
Chemicals of potential concern have been selected for OU2 using U.S. EPA (1989b) selection

criteria. Solvents and fuel-related constituents are the primary types of chemicals of potential

concern, as expected. Metals were also found in most samples. The majority of these metals

are related to natural background. The chemicals selected in this section will be

quantitatively evaluated in the exposure assessment.

Fourteen metals have been excluded as chemicals of potential concern on at least one site

because they were considered to represent naturally occurring background concentrations.

_' These metals are listed below and have been carried through the quantitative risk assessment

to provide an estimate of "background risk":

Metals
Aluminum Lead

Antimony Manganese
Arsenic Mercury
Barium Nickel
Chromium Selenium
Cobalt Vanadium
Copper Zinc

20.2.19 Uncertainties

Uncertainties associated with the collection and laboratoryanalysis of the sampling data may

impact the results of the selection process. These uncertainties result from contamination of

samples during collection, preparation, or analysis, and normal error in the analytical

techniques. Uncertainties are addressed by the selection process for chemicals of potential

concern. Compounds detected infrequently (5 percent of the time or less) or at levels close to

those in the associated blanks were assumed to be artifacts produced during sample collection

or analysis and were deleted from the final list of chemicals of potential concern. This results
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in a list of chemicalsof potentialconcernthat havebeen foundmostconsistentlyand at the

highestconcentrations. The selectionprocessusedis consistentwith currentU.S. EPA
guidance(U.S.EPA, 1989b).

Dueto analyticalconstraints,it is possibleforchemicalsthathavenotbeendetectedonly
sporadicallyto contributesignificantlyto potentialrisksif theyareactuallypresentin more
samplesbelowthe CRQL.ChemicalsthathaveCRQLsassociatedwithpotentialrisksabove
the lowerlimitof acceptablerisk havebeencarriedthroughtheriskassessmentseparately.
Theresultsof this assessmentof potentialfalsenegatives(PFN)arepresentedin Section20.6
alongwiththeresultsforthechemicalsof potentialconcern.Naturallyoccurring
(background)concentrationsof metalsmaypresenta riskat somesites. Therefore,all metals
excludedas chemicalsof potentialconcernhavealsobeencarriedthroughtherisk assessment
separatelyfromthechemicalsof potentialconcern.These"backgroundrisks"are also
presentedin Section20.6.

20.3 Exposure Assessment

The estimationof potential exposures of human and environmental receptorsto chemicals

foundat thesite is presentedin this section.Exposureisdefinedas thecontactof a receptor
witha chemical.Exposureassessmentis theestimationof the magnitude,frequency,11v
duration,androuteof exposure.Themagnitudeof an exposureis determinedby estimating
theamountof a chemicalavailableat thereceptorexchangeboundaries(lungs,
gastrointestinaltract,orskin)duringa specifiedtimeperiod.Thegeneralprocedurefor
conductingan exposureassessmentis (U.S.EPA,1989b):

• Characterizationof exposuresetting
• Identification of exposure pathways
• Estimationof exposure.

20.3.1 Characterization of Exposure Setting
This sectionprovides a description of the physical characteristicsof OU2 aswell as the
populations,bothhumanand environmental,living on or nearOU2 that may be affectedby
the site. A completephysicaldescriptionof OU2 is given in Chapter3.0 of this report. A
briefsummaryis given here.

20.3.1.1 Physical Setting

Moffett Field's proximityto the San Francisco Bay and the Pacific Ocean is a major

_' component in the climatology, hydrology, biota, and, to a lesser degree, physiography of the
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ApproximatelyI,500 acresof land at Moffett Field areused for operations,training, ordnance

storage,maintenancefacilities, personnel supportfacilities, and single-person and family
housing OVESTDIV,1985). An additional160 acres are leased for agriculturaluse as partof

MoffettField's ongoing land managementplanning program. Land uses at Moffett Field arc

divided in half by the runwaysystem. The aircraftand flight operations are on the east side

of the runway, and the personnel supportoperationsand housing areon the west side

OVESTDIV,1985).

Moffett Field has be_n listed for closure in the future; therefore, futureland use will differ

from the currentmilitaryuse. The most likely futureuse is as an expanded facility for
NASA ARC. Potentialfutureuses include use as an airportwith aircraftmaintenance,

industrialdevelopment,or residential development. Because definitive informationdoes not

exist to indicate that futuredevelopmentwill not be residential,a residential scenariohas

been used as a worst-caseassumptionfor future land use at OU2.

20.3.2 Identification of Potential Exposure Pathways

For exposures to occur, complete exposure pathways must exisL A complete exposure

pathway recluires (U.S. EPA, 1989b):

_' • A source and mechanism for release of the chemical

• A transport medium
• A point of potential human or environmental contact
• An exposure route at the exposure point.

If any one of these four components is missing, the pathway is generally not complete. The

transport medium may be missing and the pathway still be complete if the point of contact is

directly at the release of the chemical.

20.3.2.1 Sources and Receiving Media

The potential sourceareasthat make up OU2 at Moffett Field arcdescribedin Section 20.1-4.

OU2 is defined as the soils (above the water table) at these sites. The primary release

mechanisms for chemicals in soil are:

• Fugitive dust generation and deposition
• Tracking of soils by foot or vehicle traffic
• Volatilization

• Surface runoff following precipitation
• Leaching to groundwater

q_' * Uptake by biota.
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Fugitivedust generationand deposition,tracking,and surfacerunoffall contributeto the
movementof chemicalsfrom the sourceareasto nearbysurfacesoils. A discussionof the
extentof contaminationfromeachsourceareais givenin Chapters4.0 through18.0of this
RI.

In somecases,if thecompleteextentof contaminationhasnotbeendetermined,andtherisk
assessmentshowssignificantrisksassociatedwitha sourcearea,it maybe necessaryto
furthercharacterizethe extentto whichthe contaminatedsoilshavebeencarried.Forthose

sourcesthatrepresentsignificantrisks,remediationof the sourcewillpreventfurthersoil
movement.

Chemicals may be released to the air via utilization or fugitive dust. The potential for these

releases to adversely impact potential receptors is discussed in Section 20.3.2.3. Chemicals in

soil may act as a source for releases to groundwater as a result of leaching. The presence of

a large regional groundwater contaminant plume at Moffett Field makes the evaluation of
possible past leaching from OU2 soils difficult. Future leaching may be evaluated through
the use of mathematical models as described in Section 20.3.2.2.

Chemicals in soil may be released to surrounding biota as a result of direct contact/dermal

absorption (especially for plants and soil dwelling fauna such as earthworms),ingestion of the

soil or plants growing in the soil, or inhalation of fugitive dust or volatiles. Directly exposed

plants and animals may then act as a source to other biota.

20.3.2.2 Fate and Transport

After a chemical is released to the environment, it may be:

• Transported
• Physically transformed (e.g., volatilization, precipitation)
• Chemically transformed (e.g., photolysis, hydrolysis, oxidation, reduction, etc.)
• Biologically transformed (e.g., biodegradation)
• Accumulated in one or more me,dia.

The potential fate and transportof the chemicals of potential concern identified at Moffett

Field OU2 is described in Chapter 19.0 of this RI Report. The most important transport

mechanism for the chemicals in the soil at OU2 is leaching to groundwater as a result of

rainfall and percolation through the soil. The potential for chemicals to leach to groundwater

may be estimated through the use of mathematical models. These models range from simple
v

screening level models, which require very little site-specific data and give "worst-case"
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estimates of leaching potential, to sophisticated numerical simulations that require large

amounts of site-specific data and provide more realistic estimates of leaching potential. All

mathematical models have varying levels of concentrations associated with their use.

For the soils at Moffett OU2, a screening level approach was used. The Summers model

described in Chapter 19.0 was used to estimate an acceptable soil concentration (that would

not result in groundwater contamination above MCLs) at each site. This model is designed to

result in overestimates of leaching potential by disregarding loss mechanisms such as

chemica!/biological decay and volatilization and by assuming that 100 percent of the local

precipitation is available for chemical transport (none is lost to evapotranspiration, plant

uptake, or surface runoff). Leaching potential is further overestimated by assuming that the

entire area of each site is contaminated at the upper 95 percent confidence limit concentration

for each chemical of potential concern. The purpose of this overestimation is to compensate

for the uncertainties inherent in the modeling and to provide a screening level for chemicals

in soil that is sufficiently health-protective. By using this conservative model, it can be

assumed that any site that has estimated soil concentrations below the screening level set by

the model will not result in significant risks as a result of groundwater contamination.

20.3.2.3 Potential Exposure Pathways
_P' Once all potential exposure pathways have been identified, the potentially significant ones are

selected for a more detailed evaluation. U.S. EPA guidance for performing risk assessments

(U.S. EPA, 1989b), suggests eliminating an exposure pathway from detailed analysis when

there is sound justification for elimination (e.g., based on the results of a screening analysis).

U.S. EPA risk assessment guidance offers examples of justification for eliminating exposure

pathways, including (U.S. EPA, 1989b):

• "The exposure resulting from the pathway is much less than that from another
pathway involving the same medium at the same exposure point."

• "The potential magnitude of exposure from a pathway is low."

• "The probability of the exposure occurring is very low and the risks associated
with the occurrence are not high."

P_nfi_Iy :_ple_ _ex_S_ pathways:_ :__t upo. a large:hu_ of site-specific
_um_s inci_ng:

V
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There are two types of exposure pathways for chemicals in soil:

• Direct Pathways - Receptors may be exposed to chemicals in surface soils via
incidental ingestion of contaminated soil or direct external contact with
contaminated soil.

• SecondaryPathways - Receptors may be exposed to airborneconstituents from
soil. The transportof chemicals from soil to the air begins with either the
resuspension of contaminated particulates or the emission of volatile chemicals
from the soil. Airborne chemicals are subsequently dispersed in the environment
by winds.

Exposure may also occur via consumption of produce grown on contaminated
soil, and meat and milk from livestock that ingest contaminated soil, or crops
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grown in this soil. In addition, exposures may occur via contact with other
media contaminatedthrougherosive forces (i.e., surface water) or water

_' percolationandleachingofcontaminantsfromthesoiltogroundwater.

The direct pathways arc important only for surface or near surface soils. Near surface soils

available for contact may be defined as being up to 10 feet deep. This includes soils that

may be contacted during construction activities. The incidental ingestion pathway is

especially important for children under the age of 6 years because they have the greatest

tendency to ingest soil. This juvenile exposure is only expected to involve soils down to 1

foot deep because young children are not expected to be present at construction simms.

The food chain pathways are also applicable only for surface or near surface soils. Volatile

chemicals may migrate to the surface from any soil depth; however, the emission rate at the

surface drops off sharply with the depth of the contaminated soil and becomes negligible for

contaminated soil more than 1 to 3 feet deep. Leaching of chemicals to groundwater may

occur regardless of the depth of contamination.

There are currently no livestock at Moffett Field OU2; therefore, this pathway will not be

considered further for current exposures at any of the sites. There are also no crops currently

I_' being grown for human consumption at OU2; therefore, this pathway will not be considered

further. Vegetable ingestion is considered as a possibility if there is future residential

development; however, current residential land use development around Moffett Field tends

toward condominiums and other multiple occupancy dwellings. These types of housing

generally do not have gardening plots available. This assumption:::isba_:6n :ins_tions of
the area _d _ photographs.

All identifiedpotentialexposurepathwaysfor OU2 are summarizedin Tables20.3-1 through
20.34-59. A briefexplanationof the rationalefor the inclusionor exclusionof each pathway
in the quantitativerisk assessmentforeach site is given in the followingsections.

Site 3 - Marriage Road Ditch. The potential exposure pathways at Site 3 are summarized

in Table 20.3-1. Given the present conditions at the site, potentially exposed populations may

include occupational populations such as personnel working in the Marriage Road Ditch and

construction crews working within an excavation at the site. Marriage Road Ditch transects

a golf course; therefore, children or adults may be in the area and may be exposed to site-

related chemicals (recreational exposure).
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Exposurepathways for occupational populationsinclude dermalcontact and incidental

_, ingestion of the soils as the result of hand-to-mouthactivity. Personnel working in the ditch
or within an excavation may come in direct contact with sediments or chemical-bearing soils.

Children playing in Marriage Road Ditch may also be exposed via these pathways.

Potential exposure via dermal exposure with the water in the ditch may occur at this site;

however, the chemicals present in the water would consist primarily of inorganics because the

organic compounds present in the soils are not readily soluble in water. Inorganics are not

readily absort_ through the skin; therefore, potential exposure via dermal contact to

chemicals in the water is not considered to be significant relative to uptake via other

pathways. The water in the ditch is not deep enough to allow swimming; therefore, children

are not likely to be exposed via inadvertentingestion of water while swimming.

Chemicals of potential concern in the near-surface soils include metals and semivolatile

organics, such as PCBs and phthalates. These organic compounds are not volatile, and given

the grass and water that are present in the ditch and the open area surrounding the ditch, it is

unlikely that the semivolatile organics are released in concentrations that would have a

significant impact upon human health. The grass and water present in the ditch would also

prevent wind erosion from occurring; therefore, potential exposure via inhalation of

windborne particulates is not considered to be a viable pathway. Potential exposure via

inhalation would be limited to inhalation of organic compounds by individuals working within

an excavation. Persons working within an excavation may be exposed to organic chemicals

vaporizing from the surrounding soils. Inhalation of fugitive dust has historically been an

insignificant exposure pathway for a limited excavation scenario.

Future land use at this site is not likely to include development as a residential area or for

industrial use; however, as a conservative measure, future residential and industrial uses are

assumed in this assessment. Exposure pathways that may be present under a residential

exposure scenario include dermal contact with soils, inadvertent ingestion of soils, and

potential exposure via consumption of foods grown at the site. Adults or children living in

the area of the site may come in direct contact with the soils located in their yard or near

their residence. This would result in exposure via dermal uptake of organics and inadvertent

ingestion of the soils. If a garden is planted at this site, fruits and vegetables may

bioaccumulate site-related compounds, resulting in exposure via consumption of the

homegrown food. If the site is developed for residential use, the area would be covered

_, either by structures or grass. Vegetative groun_6_!!__ _ten_for fugitive _t
_issi_from _ii_:for several_ons:
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Chemicals present in the soils may leach into groundwater. If the groundwater in the A-

aquifer zone underlying the site is used as a residential water source, inhabitants may be

exposed to site-related chemicals via drinking water.

Site 4- Former Wastewater Holding Pond. The potential exposure pathways at Site 4

are summarizedin Table 20.3-2. Currentpotentially exposedpopulationsat this site would

be restrictedto occupationalpopulations. Individuals working at the site may be exposedvia

dermal contactwith the soils, inadvertentingestion of soils, inhalation of organicsvolatilized

from the soils, or inhalation of chemicalsabsorbedonto windborneparticulates. Given the

distanceof the site from residential areason the site andthe type of operationsin the area, it

is unlikely that a nonmilitary residentat Moffett Field would be exposed to site-related
chemicals.

Individuals working at the site may come in direct contact with chemicals in the surficial

soils, resulting in exposure via dermal contact or inadvertent ingestion of soils. Organic

compounds vaporizing from the soils may result in the exposure via inhalation of these

organic vapors. Chemicals bound to soils may become airborne as the result of wind erosion.

_, This may result in exposure through inhalation of these airborne particulates.
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Site 11 - Engine Test Stand Area. Thepotentialexposurepathwaysat Site I 1 are

summarized in Table 20.3-9. Given the present conditions at the site, potentially exposed

populations may include occupational populations such as personnel working at the area and

consu'uction crews working within an excavation at the site. Potential exposure pathways

include dermal contact with the soils and inadvertent ingestion of soils. The compounds

detected in the soils included PAHs, oils, greases, metals, and phthalates. These organic

compounds are not volatile; therefore, it is unlikely that they will volatilize into the

atmosphere. The size of the area impacted is approximately 75 feet by 45 feet; therefore, the

contribution of particulate material to the atmosphere resulting from wind erosion at this site

is not expected to be significant.

Should this site be developed as a residential area, future potential exposure pathways may

include dermal contact with soils, inadvertent ingestion of soils, and ingestion of site-related

chemicals via bioaccumulation into homegrown fruits and vegetables. If the site is developed

for residential use, the area would be covered either by structures or grass; therefore, exposure

via inhalation of windbome particulates is unlikely r._;..... i......., ;...;.., ..,€.t.:. _;.... _..

¢oncentiationsi:fi_:_toring 20,_
m _i: is defi_ _ mS!e............. ,......

-,..n....,._ ._;oo...,..._ o.,_;._or_ :: ._..,-;..._._by the California State Water Resources
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ControlBoard (CSWRCB) (Resolution No. 88-63); therefore, potentialexposure resulting

from chemicals leachinginto groundwateris not likely to occur at this site.v

Site 13 - Equipment Parking Area (Building 142). The potential exposurepathwaysat
Site 13aresummarizedin Table20.3-10. Giventhe industrialnatureof the activities

occurringin the areasurroundingthis site, potential receptorswould be limited to

occupationalpopulations. These individuals may be exposed as a result of dermal contact

with soils, inadvertentingestion of soils, and inhalationof windborneparticulatesbearing site-

related chemicals• Organicsite-related chemicals include phthalates, PAHs, oils, and grease.

These compounds are unlikely to vaporizeinto the atmospherein significant quantities to
cause adverse humanhealtheffects.

Future landuse at this site may include developmentas a residential area. Should this occur,

potential receptors may be exposed via dermal contactwith soils, inadvertentingestion of
soils, and inhalationof volatile organics. If the site is developed for residential use, the area

would be coverex] either by structures or grass; therefore, exposure via inhalation of wind-

borne particulatesis unlikely•

Chemicals present in the soils may leach into groundwater. If the A-aquifer zone underlying

the site is used as a residential water source, receptors may be exposed to site-related

chemicals via drinking water.

Sitc._ 14, 15, 17, 12,=.-.d 19 - Underground Storage Tank_. The

potential exposure pathways at Sites 1A,_1,_...,17,. .1Q,.,-...°"a19 are summarized in Tables 20.3-11

through 20 3 15 -r'_.=_11.... ;... o;,=_ ; ,.€ Tr¢'r_..a ....• . A =sv •,us=_=== b o.._o _v==oAo. _.iL iJ..w A _ _ _.* o_===1_o•

Si: 1 A A K..A_.=A T._.b._ 1 D 91_ Kq ..A i_O

_;*.A 10 T,,_nl.,.,-, 'q) 1A A_ _,A €'_

A potential receptorfor theso-sitesis_si_ would be limited to an individual working within an

excavation. _depth".........of all....soilsamples"........ Is" '............": :<"_::<<<<:<:::::'::<:_<_:<<_: :":":_:of
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__!_s silc:_ unde.r_ Construction or maintenance personnel worldng

within an excavation may be exposed via dermal contact with the soils, inadvertent ingestion

of the soils, or inhalation of organic vapors resulting from volatilization of organic

compounds.

Shouldthese-amas_:_bedevelopedasaresidentialcommunity,chemicalsinthe

subsurfacesoilswouldbeisolatedandthepotentialforexposureviadirectcontactand

inhalationofvolatileswouldbeunlikely;however,chemicalsinthesoilsmay leachinto

groundwater.IftheA-aquiferzoneatthesesitesisusedasadrinkingwatersource,

inhabitantsoftheareamay beexposedtosite-relatedchemicalsviadrinkingwater.

Background MeMIs and PFNs. All potential occupational andresidential exposure

pathways evaluated for at least one site for currentor potential future land-use were included
in the evaluation of background metals and PFNs.

20.3.3 Estimation of Exposure

This section describes the estimationof exposures for each of the site-related chemicals of

potentialconcern that may be contacted by humanreceptors.The process involves:

q_' • Determining the concentration of each chemical in the identified environmental
media at the point of human exposure

• Identifying applicable human exposure models and input parameters
• Estimating human intakes.

For each identified pathway, a Reasonable Maximum Exposure (RME) scenario has been

developed to give a reasonable upper-bound estimate of the potential magnitude of an

individual exposure to chemicals from the site. The intent of the RME as defined by the U.S.

EPA (1989b) is to estimate a conservative exposure case (i.e., well above the average case)

that is still within the possible range of exposures. This RME approach supersedes the

previous U.S. EPA recommendation for evaluating both an average and worst-case scenario.

This RME is estimated from a combination of average and upper-bound exposure assumptions
to result in a reasonable maximum.

20.3.3.1 Exposure Models

Three exposure routes were evaluated in this risk assessment: ingestion, inhalation, and

dermal contact. The exposure models used are from the Risk Assessment Guidance for

_, Superfund. Volume I: Human Health Evaluation Manual (U.S. EPA, 1989b) and are
shown below.
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Ineestion(0f soil1W_l_r._ vrodu_)

Intake= [(Ci)(IR)(F)(EF){E,D)]/[(BW)(AT)]

where:

Intake = Intake of chemical; through ingestion of medium (mg/kg-day)
Ci = Chemical concentrationin medium i (mg/kg or rag/L)
IR = Ingestionrate for mediumi (kg/day or L/day)
F = Fractionof ingested medium from contaminatedsource (unifless)
EF = Exposurefrequency(days/year)
ED = Exposureduration(years)
BW = Body weight (kg)
AT = Averagingtime, period over whichexposure is averaged (days)

Inhalation

Intake = (Ci)(BA)(IR)(ET)(EF)(ED)/(BW)(AT)

where:

Ci = Chemical specific air concentration (mg/m3)
BA = Bioavailability factor (unitless)
IR = Inhalationrate (m3)

_, ET = Exposure time (hours/day)
EF = Exposure frequency (days/year)
ED = Exposure duration (years)
BW -- Body weight (kg)
AT = Averaging time, period over which exposure is averaged (days)

Dermal Absorption

AD = (Ci)(AdF)(Abs)(CF)(SA)(EF)(EI))I(BW)(AT)

where:

AD = Absorbed dose (mg/kg-day)
Ci = Chemical specific soil concentration (mg/kg)
AdF = Soil to skin adherence factor (mg/cm2)
Abs = Skin absorption factor (unitless)
CF = Conversion factor (kg/mg)
EF = Exposure frequency (days/year)
ED = Exposure duration (years)
BW = Body weight (kg)
AT = Averaging time, period over which exposure is averaged (days)
SA = Skin surface area available for contact (cm2/day)
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20.3.3.2 Exposure Parameters

There are three types of parameters that are used to estimate intake (U.S. EPA, 1989b):

• Chemical-related parameters (i.e., exposure concentrations)
• Parameters that describe the exposed population (e.g., contact rate, exposure

frequency and duration, and body weight)
• Toxicity-related parameters (i.e., averaging time).

Theexposureparametersaresummarizedin Tables20.3-16through20.3-18.Theselectionof
averageor upper-boundvaluesis explainedin thefollowingsections.Upper-boundvalues
aregenerally9(P or95thpercentilevaluesdependingon dataavailabilityfor thatparameter.
A combinationof RMEandaverageexposureparametershasbeenusedin eachscenarioto
resultin a combinedRME.

Occupational Exposure Parameters. Four occupational scenarios were evaluated for

this baselineriskassessment.Thesescenariosarebasedon potentialcurrentandfuture
worker exposures at Moffett Field. These exposure pathways are: incidental ingestion of

soil, dermalexposureto soil, inhalationof volatiles,and inhalationof fugitivedust.

_, Exposure concentrations are chemical-related parameters for the constituents of potential con-
cern. The concentrations for chemicals detected in the OU2 soils are listed in Tables 20.2-1

through 20.2-15. An RME concentration was estimated as the upper 95th percent confidence

limit of the arithmetic mean of the sampling data for each chemical of potential concern

unless the upper 95th percent confidence limit value was greater than the maximum detected

value. In this case, the maximum detected value was used for the RME. For samples with

no detectable concentration of a chemical, a value of one-half the detection limit was used to

estimate the mean and upper 95 th percent confidence limit. Concentrations in air due to vol-

atilization and fugitive dust were modeled from soil concentrations as shown in Appendix E

of this report. The upper 95th percent confidence limit of the soil concentrations was used as

the starting concentration in these models.

The population-specific parameters for all scenarios were based on U.S. EPA Guidance (U.S.

EPA, 1989b, 1989c, and 1991a). Population-specific exposure parameters are shown in Table

20.3-16. For soil ingestion, an occupational soil ingestion rate of 50 rag/day was used for

g_ral _Upafional _tiVities. Where construction activities occur, ingestion may be higher.

_fo¢€_ _ _Upational excavation scenmoiS!asoil _gcstion _!of480mg/day, The

_' exposure frequency and exposure duration were site-dependant because of the different
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5 years was used, assuming thatmilitarypersonnelwould be transferredto another

assignmentafter 5 years based on proposedbase closure.

20.3.4 Results

The resultsof the quantitativeexposure assessment areshown in Tables 20.3-20 through20.3-49.

In general, the highestpredicted exposures for currentland use areassociated with inhalationof

VOCs where highly volaule compoundsare present. For less volatile constituents, incidental

ingestion of soil has the greatestcontributionto predictedintakes. Ingestion at constructionsites

involving earthmoving may result in higher intakes. The estimatedintakes for dermalexposure

are similar to those predicted for ingestion but in most cases are slightly lower. When inhalation

of fugitive dust is a complete exposure pathway,its contributionto total intake is negligible

comparedto the other exposure routes.

The highest predictedexposures for future land use are associated with ingestion of vegetables

grownin contaminatedsoil. Thisis due,in largepart,to the conservativenatureof the uptake
model used. The relative contribution to total intake from the other exposure pathways

(inhalationof VOCs,soil ingestion,dermalcontact,andinhalationof fugitivedust)is similarto
those describedpreviously for current land use.

20.3.5 Uncertainties

Three major types of uncertainties should be considered when reviewing the results of the

exposure assessment: uncertainties associated with predicting future land use, uncertainties

associated with estimating chemical concentrations at receptor locations, and uncertainties

associated with assumptions used in the exposure models. Physiological (e.g., body weight,

inhalation rate, etc.) and behavioral (e.g., average time spent in one place, amount of soil

ingested) values used to model the RME are a combination of average and upper-bound levels

taken from reliable sources. The use of upper-bound estimates will tend to overestimate

exposure. This provides a conservative health-protective approach for the risk assessment.

20.4 Toxici_ Assassrnant

To understandthe potential health risk associated with a potentially hazardouschemical,

informationon chemical-specific toxicity is required. Toxicity information is used in

conjunction with the results of the exposure assessment to characterize potential health risks

at OU2. The U.S. EPA provides information on the toxicity of chemicals in two forms: for

carcinogens, a cancer slope factor (CSF) is used to describe the dose-response relationship;

I_, for noncarcinogenic toxicants a threshold dose, or reference dose (RID), is used to describe

the dose above which adverse health effects may be observed. For carcinogens the end point
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of concern is always cancer. For noncarcinogens,the toxic end point (e.g., kidney effects)

_, may vary among chemicals and routes of exposure (e.g., ingestion and inhalation).

The processusedby the U.S. EPAto evaluatepotentialchemicalcarcinogensassumesthat no
thresholdlevels exist belowwhicha carcinogenwill not causecancer;that is, any exposureto
a carcinogenresultsin the possibilityof cancer. This is a conservativeassumptionbecause

manypotentialhumancarcinogens,especiallychlorinatedsolvents,appearto be cancer
promotersand will increasethe possibilityof contractingcancerin the presenceof a cancer
initiator. Using the no-thresholdlinearizedmulti-stagemodel,the U.S. SPA determinesslope
factorsto describethe potencyof a carcinogen. A largerslope factorindicatesa greater
potency. In addition,the U.S. SPA qualitativelyevaluatespotentialcarcinogensaccordingto
weight-of-evidencefromepidemiologicalstudiesandanimal studies. The classes are:

• Class A - Humancarcinogen

• Class B1 - Probablehumancarcinogen,limitedevidenceof carcinogenicityin
animals

• Class B2 - Probablehumancarcinogen,sufficientevidencein animals,
inadequateevidencein humans

_' • ClassC - Possiblehumancarcinogen,limitedevidencein animals

• Class D - Not classifiable.

In general,it is assumedthat for noncancer-causingtoxicants,a threshold intakeexistsbelow

whichno toxic effectscan be seen. This intake, ordose, can be determinedby reviewing
data from humanexposures(usuallyin occupationalsettings)or animalexposuresto
chemicals. Fromthese studies, a no-observed-adverse-effect-level(NOAEL)or lowest-
observed-adverse-effect-level(LOAEL)can be determined. Once an NOAELor LOAEL

dose has beenestablished,the U.S. SPA appliesuncertaintyfactors to ensure the safetyof
humanhealth. Uncertaintyfactorsof 10each maybe appliedif the NOAELstudywas an
animalstudy,if a subchronicstudyis used to understandchronicexposuresin orderto protect
sensitivehumanpopulations,and if an LOAELis used in lieu of an NOAEL.

This section provides information on the toxicity of the chemicals of potential concern at

Moffett Field. Evaluation of available dose-response data has been made by the U.S. EPA

and is providedon the Integrated Risk Information System (IRIS) (U.S. SPA, 1992), and in

v the Health Effects Assessment Summary Tables (U.S. EPA, 1991b). CSFs and RfDs are

taken from these data bases. The chronic and acute toxicity values from these sources, along
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with the critical effect or targetorgan,carcinogenicweightof evidence,uncertaintyfactors,

species tested and their solubilities, vaporpressure,and log K_ware given in Tables 20.4.1
and 20.4-2 for all chemicals of potential concern. None of the chemicals of concern has any
known toxic effect via the dermal route, which is different from the oral; thus the oral and

inhalation values only are shown. For those chemicals for which no RfD was available from

U.S. EPA, an evaluation of their possible toxicity is describedbelow. Chemicals that lacked

data on carcinogenicitywere assumednot to be carcinogenic.

20.4.1 Lead

U.S. EPA has published no oral _::__i!iR_fDs for lead because its toxicity is not thought

to demonstrate a threshold. _ii!C_i_!D_Ci!i_![_2_ii_lliiii(_!i!__ia:ii_ :m_l)
forestim_g _blood']eadconcen_fiOiilhas:._f_!i!_ai_i_._i for_sgidg_ thepotential
health risk _"ifi_anic l_i_! _e s0ilatM6ff¢_!OU2i_DTSCi_O_2)establish_ a

blood 1_ _entration in childrenor:adults Ofi::!::_O:_i_:!!__e' __::of concern,

furthers_fied thata 0:01:risl_0f ex_ngiii_!:_v_ilis_!_e _t!i!of _ for risk

management.

20.4.1.:I OvervieW of the MOdel

The Californial_ model is

spreadsheet. The _uations estate the con_bufi_:_!bl_ie.ad _centra_ resulting

from exposure to lead by five separate_th@ays_ _ch of _h is _ed _low, The

outputof the m_l, total bl_]ead concentradon_is comp_ _ _€ sum of the

contributionsfrom each of the five pathways! _ _tors _ €onsi_: an adult, a

one-year-oldchild, _ a one-year,old child who_ lead intake isincre_ by pica.

The output of themodel is _ the app_ _:95_ 98_ _i_th:_rcentile bl_
leadlevels for _t_ receptorsdescri_:above! The _s_butiong:_entation is

consistentwith theobservation thatbi_ lead_cen_tion_:: _ generally log-normally

disu'ibu_ with:a:g_metric s_ deviafi0n:of approx_ately i:!42 _!S, EPA, 1989a).In

to protect_e_:most sensitive mem_ of :_ populati0n_'DTSC :(I_2) uses the bI_

lead conc.en_fi_ of the upper:_ ipercentileU the basis for ini_ng fi_ management2

DTSC (1992):_S!_at
(presumably:indii_g _: defaultparameters)___ _at: i t is::i:___ !::_::c_e upper

bound m:_nabl_ m_imum v_Ues:_au_ _ing! _: W_dii_s_the _stribution.
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20.4.1.2 Exposuro Pathways

Dietary!U_e: _way

_:_ :_L_i:_m_l pro_!ii_i!_ for _iii!_ii!i__;: _t ingestion

:produce

0:045% _:::$e l_::_ncen_tion _ :_ _iI _:: whichit ::!_i_

approxi_ly "iOkg (U:S.

Uptake::'_th_y).

Drinking Waier: Uptake Path_y

The :_ w :: • .: : : • .: : . . .....::::: :: :.:..:.:::, .._contribuuontototalbloodleadconcentration_GI _ of l_d:_ _g wateris
comput_ as the_uct of thec_centrad_ (orwater
ingestion)rate_ thedietaryconstantsdescribedp_iOuS!y_ _ m_l _des default
valuesfor_g _aterin_, andpermitsinputOf_ concentration6f lead in dri_ng
waiST.

In the :absei_ceof si_e:specific_ing waterleadconcentrationda_i:_wever,DTSC (I992)

recommendsd_faulfingto15gg/L,whichis_U_$_ _A (I_2)_ti6nlevel:atthetapfor

leadin:_nking:_t_.ThisfederaiactionleVI.howe., _presen_!_:W_2caseor

m_imUm:expos_ scenario: _ _scussexl in p_viO_Sly_i!!D_C(i992):!hote.s::_ the

distributional:_h provides for variationin the:m_l:_:p_e_Si_d::_at choosing
w_t_:::_ m_um values::is:inappropria_

exc_ _:'_'_: (Tsuchiya_1986;_ _ !::!_ii!_i;!ii!ii_i_)__n_tions f_: $_
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_ m__:_::_ntrati_6f 31_7_ isam___ _t i_ thefederal

_ned _ _libera_ soil ingesti0n_ Child
_ly in:_ _ount 0f soil ingest! _0iIing_fiOni_a_i!_ 1790_y!

DataeVal_ byu:s. EPA(1989c)suggest_: __Id childi_s_ inappropriate
_' _eptor_f0r:which:::to model plea: U:S: EP_::(i98_):_t_::_at _ _hil_,:m6uth or ingot

non-food subsmces: This _havior is

devel_ent..... Whenthis behav'lor:persists:: _yond 18:::::::::: :"::monksof ageiW_ch::::::::::::::::::":::::::::::::::::::::::::::::::::::'::"::::'isuncommon.::the:

child is::_dto _ :_ficing pica, :_ co_fi0n _ual]_ d_s_:_ _is_!beyond six

years of:Is
months _: seven :_ of age; a:four,year-old(arithm¢_ avenge of11_5:._d 6:5 yeaxs) clu'ld

_ght _:a _onable choice: The GI up_¢ and fa_ _etics of:l_d _ exacted robe

quite different:ina: one: compar_ with::afour-year:old:_hii_

lnhalafi_: Up_lke: Pathway

_:cod_'bufion:t6_' bl_::lead concen_tiOnof_Sp_I _::up_e Ofleadfrom

inhalafi0nof__na_ _ is eompu_::_ _e pr_ud_:pf 1he __fi_ of lead in :_

an :_h_afi6n _c_s_t that representsth_ _bufi6_ _0b_ lead i_0n_n_tion

resulfing:_ th__ly inhalati0nof 1_of lead_ _.!_:_:iii_mably_!__i_on cons_t
rate:s:

not pro_. The termfor le_ concentrau_m!_mayii_i:mput:as:a meas_ sae-s_c
V:: ..... :.:::::::: : :::::::::::::::::::::::::::::::::::::::::.::::::::::::::::::;::::::::::::::::::..:::::::::::::::::::::::::::::::::::::::::::: :::::::::::::::::::::::::::::::::::::::::::::::::::::: :.:::::::: :.. :.:::::::alue (the conce.ntrauonof lead maw _: _l::_),_:0rimay _ mputias _:sum of loc_

xs/wm_o._-_-wz_-s 20-55



amber arisingfrom
_m, the soiI_ _i_. ::in the _ :_i _ model multip_ _¢_tration of lead in soil

by thc:__d::of dust m :am :_:concentratton 6first mazrmay:_ nput (mput _ero

_ m_i_: _fihting for

20.4.1.3:_pli_ion O_:theMOdol

the

m_s_: soil le_d:concentriC: Of 257.6I: _gg:i::_tt _ _rnch_!ii_fault values for_e

p_e_" 0:']8 _ lead/m3 in air,':15_tg'l_ _ wa_r _d:50_ of :__ soil
(_st)hn3 . •In all',

20.4.2 Copper

The U.S. EPA approved MCL for copper in water is 1.3 mg/L. This was convened to a risk-

based acceptable exposure as shown:

ALE- (MCL)(II_)

where:

AE = Acceptable exposure (mg/kg-day)
MCL = Maximum contaminant level in drinking water (mg/L)
IR = Ingestion rate for water (L/day)

= 2 L/day for adults (1EM/4/98)
BW = Body weight (kg)

= 70 kg for adults (IEM/4/50).

The resulting acceptable exposure is 0.037 mg/kg-day for both the oral and inhalation routes.

v Data are not currently available to determine a separate acceptable exposure for inhalation.
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l09,2, x'lo 5,5 o.i!ii!iii !ii  ! mge isT:O
10-s,IF_ _'_ case,_ rcsp_uve_ for_ilpa_!mi6.0 !_, 2.7x 10",

2,9x :I0"?,9_2x:i104 andO__TI_ :_i:_ili:__ fall below
the_i_'_U_:6f _ risk_ge: __'_NCP.

The His forjd_i_ __!_t soilingestion,dermalcontact, andconsumptionof
_d !73.4x _ 1,3.9homegrownvegetablesare...__ " ,__..,7n4o...5x _. -...'-a...a,4..,__..,_,_.._: ":€ lff x

lO2,1:3_:iffI;_2_I_*10°,_ 310_!i!i10d°_!i__i!i_!!i_i!!_i!__ 4.5xlff_;

5:2x I:_: i::5_:!i!I0d, This HI for
vegetableingestionis basedon an extremelyconservativevegetableuptakemodel and
assumes that a potentialfuturereceptormaintainsa well-stockedvegetablegardenat this site
for 30 years. The total average_se HI _ R_!_ for all otherpathways;.:_.2 _ !0-*_i_Sa
x _0.1_ 6_5k iffI, respectieeiy, g_is--is-_i!i_S !_ belowthe targetvalueof unity;
therefore,chemicalspresent in soils are not likelyto have a significantimpactupon human
health.

Blood lead concentrationshave been estimate,d Using_ei!iC_if_:!l_im_l!::Sevml runs

of timmodel were performed. Figur__20._li:__:_¢_!i_::Using _¢ii_me,as_ soil l_

concentrationof 257.61 I_g/gand the re.comme_ _fa_t:::_S ::for::_e:ioth_parameters:

0.18gg Iead/m3 in air, I5_tg lead/I in water and 50gg 0f:_e soil (dUst)Ira3 in air.
Ingestion of lead in home-grownproducewas not consid_a likely:patliway. As shown,

the only valid receptorshowing an unacceptablebl_ le_d]eveI (99th _rccnfile >10.0 gg/dI)

was the normalchild, for which the 99th percentileblood:lead co_trafion was 10.1 gg]dl_
The pica child showed unacceptableblood lead concentrationsat all:distributions (50th

through99th percentile). As discussed in Section 2.4, however, the piCacondition imposed

on a one-year-old child is probablyinappropriate. Figurg:g20.6-1shows::that reducingsoil

lead concentration from 257.61 to 256 I.tg/g,with no changes in anyof _ other parameters.

results in acceptable blood lead concentrations in all receptorsexceptthe pica child. In

Figure _20.6-2, all of the paramemrswere as described in Figure €20._I, except a drinking
wa_r 1_ concentrationof 3.7 gg/L was used, as discus_ in Secfi_2:3. Blood lead levels

were acceptablefor all receptorsexcept the pica child.

F_r:eVidence _at thepicaconditionim_ on a on¢_year-old!isi_p_is
__ by _:m_l itself. Figure420,_3_ _nera_g _ _fa_t::values

_men_ by'DTSC (I992), except thatingesf!0n _f:_[_ih home _wn pr_uce Wash6t

_nside_ :s_ _ soil lead concentration_d: fi_di_!_:_ _I8:_! t0:obtainac_p_b_

blood l__efi_fions: This i_ _nsid¢_i_!_6_:_b_kgrofifid:_6ncentration of H0
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pg/g me_ at:thesite,andis l_lOw::t_::conccn_(_+i_70:_g) fortwo samples

in San_Clara County obtained by tI_:USGS (198!)7:ii_i::i_al__:__tion, equally
valid _:_ mornpractical, is::toaclmowl_geli_:i_?ed_ment _ot be made safe for

thepica:ert_ _bab]y a_oformany:masons:_u__!_m_i_i.g_S_ Safetyrot"thepica
r.hilddepen_'on'limited and:supervi_conta_.:_:_i_::ien_en_:_:_and behavioral
modifi_6ii, until.:_econdign is_grown.

•" ' =====================================================: :::::::::.::.:.:. :5: ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::> ==========================================":::::::::"¢:: <:::

resu_ _t¢ that the lead We a

Future receptor populations may be exposed to chemicals in soils as a result of leaching into

groundwater. The maximum acceptable soil concentration for selected chemicals of concern

are given in Table 20.3-19. The upper concentrations were below the maximum acceptable

limits. The chemicals at the site do not present unacceptable risks to current and future

populations.
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Anenvironmentalassessmentevaluatesthepotentialforsite-relatedcontaminationto

_, adverselyaffectenvironmentalreceptors.

The soils that make up OU2 at Moffett Field are located at isolated sites (e.g., Site 9, the Old

Fuel Farm and Old NEX Gas Station). With the possible exception of rare plants (which are

not present at any of the OU2 sites), environmental receptors are rarely confined to a single

site. For this reason, the environmental assessment for OU2 is limited to a review of

potential receptors and a qualitative assessment of the potential for adverse impacts. A more

complete environmental assessment will be included in the OU6 and site-wide RIs. The site-

wide risk assessment is the most appropriate form for a comprehensive environmental

assessment because it covers the entire area, including the marshlands and bay, and includes

all potentially contaminated media.

20.7.1Chand_lSo| Potontlai _ncern _iEnvlrOnmntal
...... ...... .:.:.:.::+:H.

generaL__ Chem_s of sel_ Ttr

the human: _Ith'=_ ":k=ns: assessment. Some..... m_s e_Ina_!_au_: _yare'::::_:_"===::'___:_::===: ======":'::::essentlal:: "

nutrients"':and/or _Ve: very low: toxlcI_'' for hum_ _s:may _!ncl_':::: ::::::::_::::: : ": ":::":':::::::::" m'_the
enVironmen_ assesment.

20.7.2 Rocoptor Asso._mont . £nvironrnontal
This environmental receptor assessment identifies potential environmental populations that

may be exposed to site-related chemicals at Moffett Field OU2 under current and future land

use conditions.

2.7.2.1 Flora

Most of Moffett Field that is not covered by buildings or other structures is either paved or

planted with typical urban ornamental plants. Approximately 160 acres of land is under

agricultural cultivation. The northwestern portion of Moffett Field contains some areas where

vegetation grows in a wild state (ENVIRON, 1981).

The area just north of Moffett Field is within the historic margin of San Francisco Bay and

was once open to tidal action. Because the area is now bordered by commercial salt

evaporation ponds and dikes on the bayside and contains no open slough channels, regular
tidal action has been eliminated.

xN_psm.2oc_-_9,z_ 20-79



AppendixE

E.1.0 Models

Revised Summer's Model

References:

U.S. EnvironmentalProtectionAgency (U.S. EPA), 1989,Determining Soil Response Action
Levels Based on Potential Contaminant Migration to Groundwater: A Compendium of
Examples. EPAJ540/2-89/057,October 1989.

Summers, K. S., Gherini, and C. Then, Tetra Tech Inc., Methodology to evaluate the
Potential for Groundwater Contamination from Geothermal Fluid Release, EPA-600/'7-80-
117, 1980 as modified by EPA Region IV.

Method:

The concentration of a chemical in groundwater is a function of the amount of the chemical

infiltrating through the soil column to the aquifer. The chemical concentrationis also

determinedby the volume of waterinto which it is dissolved. This was describedby
Summers,et al. (1989):

Cgw = (QpCp) . (QaCa) (1)

where:

Cgw = Target contaminant concentration in groundwater (I.tg/L)
Qp Volumetric flow rate of infiltration into the aquifer (ft3/day)

= VdzAp
Vdz = Darcy velocity in downward direction (ft/day)
Ap = Horizontal area of spill (ft2)
Cp = Concentrations of pollutant in the infiltration at the unsaturated-saturated

zone interface (I.tg/L)
Qa = Volumetric flow rate of groundwater (ft3/day)

= VDhw

Vd = Darcy velocity in aquifer fit/day)
h = Aquifer thickness (ft)
w = Width of spill perpendicular to flow direction in aquifer (ft)

_, Ca = Initial or backward concentration of pollutant in aquifer (btg/L)
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Concentration in Vegetables

The followingmodel was used to estimatepotentialconcentrationsof chemicalsin vegeta-
bles due to uptakefromcontaminatedsoil:

= {Cs)(B)(C'r-3

where:

Cv = concentration in vegetables (mg/kg)
B = chemical-specific root uptake factor -- transfer to vegetative portion of plant.

For inorganic chemicals of potential concern root uptake factors are taken from
Ba_s et. al., 1984). For organic chemicals of potential concern root uptake
factors were estimated from the Kow of the chemical using the following
relationship (Travis and Arms, 1988):

B = (I.588) - 0.578(1og Kow)

CF = Dry to wet weight conversion factor (mg/kg).

It was assumed that vegetables will be eaten raw and unwashed, thus eliminating these
potentialremoval mechanisms.

V
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E.5.B Toxicity Proffies for Essential Nutrients
w
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v • •

F_.5.1 _lcium

F_5.1.10ccurrence

Calcium:is:analkafi_-earth me_ _ _up _.!IA_!_:me_c: _i)!e _S_ :and::L_wis;::1987)_:

It _curs _ na_ Oniyin the c0mbined f_, _[: __ty _ cal_!:(Budavari, 1989). It

constitutes=3.6 _nt (by weight) of _ _'_.!_:_st,_!::!_!_i: [he!::fi_':_.i:_ostab_t

element. Concen_tions in na_ _:we_:__iii_me:i_st_:'_:U.S. streams_d

75,000 m_ in brines (v_ der Leedcn et al!i :I_I)_i_C_ntrafi0ns _in_::f_Sh_public water
v

supplies in the 100largest cities in the U.S: _g_ fro_ 0_I45_ _ a median of 26

mg/L.

E.5.1.3. Physiology

Accountingfor -2 percentof the body weight, calcium _: the fifth :most:abundantelement in

the body (Haynes and Murad,1980). Calciumis a necess_ component:of bone and tooth

(Petcrsenand Frcilich, 1992). It also plays an integralrole inthe biochemistryof nerve

transmissionand protein stabilization(Birch, I988_Pete_n:_ Freilich, 1992). Calcium is

considered a nutritionallyessential mineral (Sax and:Lewis,1987)_ The currentrecommended

dietaryallowances 07_DAs)are:400-600 rag/day for infants _;1yearold, 800-1200 rag/day for

persons 1-24 y_ old, 800 rag/day for adults _25 yearsof age, and 1200 rag/day for

pregnantand lactatingwomen (NRC, 1989). Average _ly :intakeS:fOreight age-sex groups

in the U.S. for I982:1989, based on a surveyof core foodslin the U.S_ food supply, ranged

from 51i-1141 rag/day (60-118 percentof the RDA),:but the distributionsabout the averages

were not re_ (PenningtonandYoung, 1991).
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Calcim_:__ is cl_ly controlled:byii_gula_ :6f __ abs_6on, renal

_, excretion::_ _1_ de_sition or resorpti_ ::_S_!_d M_ 1980): :Parathyroid
hormo_: _d:vi_D increaseGI absorpti6h_red_ _ excrefi0n__d:increase skeletal

resorpfi_0f c_im! Calcitoninincreases_nat eXere_ of _iumi !_nerally, -30

percent_:6f_ _im: isab_:i_though _!:ab_ti_ _ien_ _ases in cases

F-3.1.3!I !TOXlCity

!i_ii_ e__ threshold

(Birch,

USeof ce_ ph_uticalS::(e!g!_ calci_ _6_op_i_!e_i_fihga_ _lciUm channel

blocke_),':_ is Un_ly _ _ _ _:::ingesfion!0fl_ iq_"ti_!0f i_fim, e_ept :in

persons wi_ h__idism_ C_fions that_:_!:_i_ ab_fi_ fromthe GI:_t
may indu_:kidney: stone forma_ Wi_Ut:_:i_ucihg_h__m_i_Bi?ch,::1988):: The

ability of _ __y to :€10_ly::_gula_ g__fih_! abS6_fi6h_i_d:reiialexc_fi_

rendersCalciUm_Iy nontoxic to heathy hum_s (B_ch_:1988_:_bbins; 1992).

v
£5.1.4_lth._ Toxicily Values

There _ no verified or provisional toxicity vales _ _r!quali_ _t_ for elementalor

ionic calci_ (U.S. EPA, 199_ b). C_ci_ is :__::inont0xic to he_thy humans,

because GI ab_6n and renal excretion and

Murad, 1980; Hibbins, 1992). _cularly sensitive subp0pu_ons €_sist of individuals _th

congeni_ or acq_ defects inthe homeostatic _ati0n Of_lCiumi or those treated _

megadoms:of vi_ D or ph_aceuticals _t in_e OI up_e _d _rease renal

excreti_ or oth_i_ disrupt normalcalcium _me0s_isl _riVing::a h_lth:based toxici_

value for _cium;:h0wever, would not provide:protecti_ forsenSifive Su_ulations;

because _e_ sensitivity arisesfrom their alte_ physiologic State_::is not related to the

amountof cal_Um::_gested.

£5.1.SRefe_

Birch, on Toxicity of

I_gmic_ _m_n_ ' NeWYork: M_I Dekl_r, _i _:_pp_I75- i79_
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Haynes_!!!R__ E_ M_:" !t980. Agents AffeC_g i__ !_ium_Parathyroid

A:'_'n_; _'_. __ nm_,,an's_ p_ !_ of"rb_mpcut_cs.

Eds. York:JOhn

NRC(Nati_: ResearchCoundl)_:I989. Edifion_
Washing; I_'.NafionalAc_my _sS_

L Am. Dietetic AS_. 91::I79_183_

Pe_n,R.L: _M:B: Freilich_ I_2_ C_um __ __hwi_ j.I. and M!

_' Howe-Grant.Eds:"Kirk-Othmer.... Encyclopediaof Chemi_ TechnoI0_iFourth' _ ==================================Ediuon.'•

NewYorkiJohnWi_y and_s_ pp,787-7_.

Sax, N.I. and R3_::_wis, Sr_;Eds_ 1987!:'_Wley_s Conden_::C_iC_ Dictionary.

EleventhEdi_ New York_Van NostrandReinholdCol pp!:2_201 _

U,S EPA: 199_! IRIS (Integrate,d Risk Informafi_Sy_)_ _ Uhe_ En_nmental
Critrria_d Asscs_ent Office, Cincinnati,:OH:

U.S. EPA_ 1992b. Health Effects:Assessment Summ_ Tables? Ann_ U_t_ FY 1992,

including'Su_lement A, July_ I992, _p_ by!_e' _nmen_ _teria::_d Assessment

Office,:_cmati;OH. for the _ce of Emergency _:Rcmedi_: Re_se_ Washington.
D_,
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E$.2 :'_

_s the second most _t metal, crust Chcm_-

Oxi
_s.i _ w_tei_itgene_ _!!_!!!i_ _t!i!_iii_t!!_!_i_O, t984). Fully

_a_r _>pH:<8_0 may Con_:_ iom_!_ _i_iiii_!_!_:_:i_! !::_id wamr_

mg/L, _tha m_ 0f 0.043 mg/L. The u_ of _ :_:_iSt_i_s_b_:pi_s; and the'use

of iron s_tS in
C01HO,:I984).

E.5.2.2'"_'Phy_Ology

enzymess_h as:_catalases; _ cytochmmes_dpem_! (s_vvyiFox_ R_,
1988).I_ biologicalrole_rives_ itsabili_!_ _g6 _v_ible 0_dation-reduction
re.actions.About67 percentof the3-5 g of iron_ the>:_yis _bound_ hemoglobin,=I0
percentis boundto myoglobinandvariousenz_ _d _ _mfin_ isboundto fcrritin
andhcmosidcrin,whicharestorageproteinsfor _ (Goyer,1991).

Ironis_ essential_ elemem(NRC.1989). _ current_As are:6 rag/dayforinfants
0-0.5 y_ of age. 10 mg/day for infants 0.5-1 ye_; for children 1210 y¢_, for adult males

I9-50 _ars, :_ for adults of either sex >_5Iyears, I2 mg/dayfor males 11-18 years, 15

mg/dayforfemaleS11-50years,and30 mg/dayfor_ant women_C, 1989). The
pdmary:ph_iologic_ concern regardingironis_ d_fi_ency anem_ Whichmay result

from in_uate:_take or excessive blood loss (Finch_:1980): Average _iy intakes for eight
X:": .... " : .... :: :age-s¢ groups m the U.S. for 1982-1989, based on a survey of core foods rathe U.S. food

SUpply,kangedfromS:9:15.l rag/day(71-162 _nt Of _ _A), but:_e _s_butions about

av_es _!:not reported(PenmngtonandYoung_ 1_i),

Iron h_S_is :_:_"_: body is:_ntroll_> by regulatihg:i_e :_tiV¢ __ m_h_isms

involved inGI _Sorption (Goy_, 1_ I_:_!_ :1971:;S_Y Fox _ Racier,1988).
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body s_res, Lc,, _n in_l m_ sto_s _f_i_iar¢i_i!_ _ when

body st_ _ mpl¢, In _s of __¢h_ _ U!m_i!_!_i_nt of the
in nutridon_ su_lements may _ abs_ _inc\h_ii!9_i _T_ _ _uence GI

uptake0f_::_a_. th¢.........Chemicalform_!_iimi_¢_t:(_f_:fo_ts':.......::::::::"_............................._.........................*................:..............._:::::::::..............:..................................................more readily

or zinc

_n 1_'__ of _ _ aV_i_ !_!_i,i_!!!i__ (Goyrr,

more the _I1_

from t_: _x_ _!_f:exce_s::_ by __i_g!!_¢ _!_!!_!!_!i!_:_!!_

E.5.2.3 :_,ToXicity
Both acum _ c_oniC toxicity syndromes occur _m _:!ingesfion!!_6feXCessiron (Goyer_

1991). _ _u_ form usuallyinvolves the __ !ng_a0n of _h_ning medicin_si

often _dy_ :_blets, by chndren::::I:S:y_: oI_ Iii_f!o_ of::._:.ii_g _ iron (25_::._ _

ferrous sOlfa_)"l_ :to Vomiting;severul_0n 6f_¢_Gl_::_::_llC:_sis:_

sh_k, fi_r _age_ _ bl_

renal fail_ _::IiV_ cirrhosis. Doses of 1000-_ mg maYcau_::_

Chronic_ toxiCosis,known as hemochroma_sis_:may_sult from a c_dgem_ defect that

increasesironabS_don fromthegut(Goyer,1991):High _ _en_d_s, or excess

ingestion of tonicsor medicines containing iron, may €on_bu_: to iron:0verload, but thc:d_e

requiredto induor_seas¢ was not rrportczl. Th_ dise._ is ch_fi_: by::lmmosiderin

deposits m soft tissues, which may interfer_with liver fu_tion; ind_ &abctes mellitus or

othrr e_ologic dysfunction, or damagethe:lmart: At_e cellu_ level;lipidpcroxi_-

don is i__; Whichr_sultsin damageto the membranesof :intrac_llu_ _ganelles: The

usual _ _s¢ of:ixon to treat iron deficiencyor bl_:i_s: _mia.:_ rag.:Wasassocia_

with a lbw: level:_:_sturbances of the GI tract, includinghaul:upper abdominalpain, _

consfipad0d::__hea. but was not associated with iron _0v_l_ (Fihch_::I980).

E.5.2.4:::l_lth._ Toxicity Values
_:n0 verified or provisional toxicity values or :_m_ (__):::_ng::Wa_r

quallty:_a f_:_n (U,S. EPA, 1992a, b)_: _O (:!984) _omme_ a::_nkingwa_r

quali_ _ideli_ Of 0:3 mg/L to prevent precipitation0f fe_c hydr6xi_: WhichScrdes_t_
_, a mst._b_:silt.
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It would_ inap_'m devel_'a:_:_b_ t6_ _!_,_e _ 200 mg/day

oral to treat this

dose 'Is In_ repruent a subpopul_oal wa_ _ h_m s_te _ n.on:':hom_ogta_lS."

Althou_ _xce_i_: _n _ to induce

doses _ 25:75 _: i_ even:much _,!!!__ii!__!! _t h_ul effrzts.

mg/day_i_e_s _! R_ 0f 75 is

appro_for aNO_ in normalh_s_ _Sfimably,_iSe m_t !senSitiVesubpopulati0n

€onsistS:ofln_vidu_s with congeni_ hem_ato_S_ii!!N6!_nce_!factor is appli_ _

protectthe_ _viduals, however, _ause _y_nt a i_up _ !_te_physiologic_

statewhOwould suffer disease
Application of an Uhce_nty factorof 10 to proV[_ pm:_dn_ fdf _._ifi_,e individu_
would result in _:RfD below the :c_ntRDA.

£.$.2_ :Roforan_

B.d  m,S.,FZ  9S9:
BiologicaJs.EleventhF_xiition;R_way, NJ:_rck _dCo!_Id_.p.8_;

Finch, C.A. 1980i_gs Effective in Iron-_fiden_y Ane_ __r H_hromic

Anemias. In: Gilm_, A.G., L.S. G_an _IA_ Gil__: G_ _ Gilm_'s

The Ph_acologi_ Basis of Therapeutics. Six_ _tion_ NeWYork!Macmillan Publis_ng
Co. pp. I315-1330.

Goyer,R2k 199i_ Toxic Effects of Metals. _ Amdur_M.O.,j_. _i, _ C.D. Ki_seni

Eds. C__d Doull's Toxicology The Basic:S_e_iofPolmns! Fourth Edition. NeW
York:Pergamon_ss, pp. 623'680.

Knoebel,:L[ : I971i Secreti_ and Action of Digestive hices.. Abs_tion. :_ Selkm ,

EE.,_ :Physi61_. _fion. B0ston: Little; BroWnUd_._ _i 599:634.

_C (Natibh_ Remh CounciI): I989.:::R_men_ _ AUowanCe_:10th_fiOa!
_, Was_fi_ D(2!National:Academ_:_sS!
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Pennmgmn,J.A,T._'-":................."..........."' ...........................................................................B.E. Young_iiiI_l! T0_ s_y_'.........................._........""""".........!ements, 1982-1989.
J. Am?_ As_. 91: i79-I83i

Sax. N._ _d R.J_wis, Si_._! !987_:__ley_! __: _ic_ _onary.

Spivey__x_:::M:R!!_ J,I Handb_k

on Toxicity:'::'::of: _ganlc: • Compoun_ NeW:Y_k_ _1 _;:_ _:_pp.:::: ::: : :": :::::::::: ::::: 345-354.

u:s:
Criteria _d As_s_ent Office;::Cine_afi;OHi

U.S. EPA:: ::1992b::: :Health: Eff_ As_s_h_ i!SUmm_iT_les_: i_: iU_ie:FY :1992;

including S_lement A, AssesSment

Office, Cine_ati, OH, for the_ of E_eti_y _dlRem_ Re_h_:_Washmgton_
DC.

van der Lee,den,E:; E.L. Troise _D:K:Tod_; _i 1_1i The ::Wate_Encyclopedia.

Second Edition. Chelsea, MI: Lewis Publishe_,ifi_! pp;i422; _5:

WHO (World_ Organization): 1984: Gui_ for _n_ Water Quality. VolU_e

2. HEalthCriteria_d Other Sup_g Information! WHO_Geneva,

E.5.3 Magnesium

E.5.3.10cc_ce

Magnesium is an _line earth me_ in _p _ of the _c _ble (Sax _ Lewis,

I987). It c_S about percent Ofthe _s _st by weighK _d _urs in nat_ in

the combinedf_i _c_arly in magnesite;_l_i_, sea Water_d: _nes (Budavari,

u::s:

_fip _ 57;00Om_: : C0ncentrati_s _ fin_h_i_bHe'wat_f sUpplieSin the 1!30
========================================================:: :::. : : ========================

,_, largestcluesm _ U.S,ran_ ffom:_120m_i _:a _ 6fi6_ m
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E.5._ _Ph_OIo_

_, particular-

_2000 _ (_ g),/50 percentOf:w_h!_s _iimii_ii_ _ averageU.$. adult

too,mr,

age, _'i70: _g/_ !f_

280-350rag/day_f_!_ults:':_C; _9S9):.

MagneSifim_:S_:_ :.:_:' as_sgi_ Ca_cg:: _ _,i_c:,ii_ci_ _:.(B_;i iii_i:988_:Fing1€;:1980;

magnesium)_ _160 mEq(03_2 g)magne_!_:!_'!_e_ifim:!h__ (milkof
magnesia).

Hypermagne_ia may::_ult from _nsmpti_ _' _ry':_.!_:_ge'iqu_tifi_ _.:ofm_sium by

persons_th r_n_::f_iure (B_h; 1:988)_ In_sfi_ Of l_gei_s _f _a_esiUm usually

induces vomiting _::humans, which:ti_ts thetoX_ _! i:.S__ Ofh_rmagnesemia

include mu_le _ess, h_tension electroc_o_p_ Ch_n_s! s_on, :€onfuse, and

possiblyl_s of:deeptendonreflexesandresp_at_: _sti _ed: u_ _ a laxative,asli_e
as 5 g m_si_ sulfate(1 g magnesium)canindu_ a sign_t _ve effect(Fingle,
1980).Prol_'_ of ma_fium hydroxi_as _ _cid:may rarelycausefecalstones
___ m_sium carbonateandmagnesiumhydride _eyi I980)_

E.5.3.4 Plealth_BaseOToxicity Values
There_ mve, fifi_' or provisionaltoxicityvalues_ wa_ qu_ity _tcria formagnesium
(U.S.EPA'_:199_b)_ In_ 0f'asingte 1 g doseof ma_esiiim':mayind_::a significant

t_ative effe_t::(M_e, 1980)_Prolonge£1'highin_ :may::indu_ __gnesemia, but_Iy
pers_'in W_!eXc_ti_ 0f magnesiumiS comp__ :_au_ of:!_:_dneydama_, or

(Harvey_I980_Mudge_:1980)_but _e::_
_ia_::_ :_se effectsis :notknown.
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die_ v_s_ 490 mg/day _idge_ i_980)_i_maybe _s_ a NO_ for real humans
andsel_ M _b_is for_ RfD f_!c_c oralex_ m m_ium, i_plication _

factor_ Til __ for!gNOA_ _m_ h_!!i_iiii!__I_ii'_ mostsensitive

E.5.3,5_Re_n_

Birch,

B_v_s.; _i!i!i!!!i9_.TiieMe_iili_Xii!!iiiii_i!!_l_a! i__iChe_c_S__gs_ _
Btolog_Is.::_ Eleven_................................Edition. R_way, m, Me_ and_o_I:.................. ..............._:i..i:ii:/::__:::__=__ic._p, _89I,..i:.i

Eds. G_ _d Gilman'SThe _ac01o_ B_!_f Th_fi_i Sixih EditiOn!
NewY_-M_iI_ PubliShihgCo.pp_1002;_012!

Harvey'S,.C.........1980........Gasmc":Antac_:....................................and Digesmts !..........................................._ilQi_an,.........................................A!G.i i::::::::::::L.S.:Goodm:.... an........mid

A. oilm_ _2 G_an _md:Gilm_'s

Mudge,GM2 1980_:Agen_ Affecting Volume _dCom_ition6f B_!_ In:Gi_,

Basisof__fiCs. SixthEdition;New York_M_ll_Pubiis_ng _. pp_M8-884.

NRC(Nati0n_R_h Council)!I989, R_me_e_ AlIowances;10thEditio.__'
Washington,D!! NationaIAc_my Press.

S_ N.L _d RJ_ _; sr:; _! 1987, mwley_SC6n_ C_mic_ !DiCtionary,
Eleven_:::_ NewYork:Van::Nos_nd:_ihh0ld::C0!iip:.7:18.

.:::.. : .: ,:. __:!:_:.. : ::_:_i :: -:_:::i:_:!:¸..¸. ..: . _ : : . : : : ::::: :::_,_::::::::. ::: ,, :._.:.:::_:_:_::::::::::::. ::::::::::::.:.::::::::::::::::::::.:::_::.:::..:::::::::::::.+:::::::::::::::::::::::::::::::::::::::::.-::::: .:.:.::::::::_:_:.:...:..::. :: • .:::...: ::::

_lkurt, E.E., _; _ysmlogy. _F_uoni ii_ton: Li_e, Bro_ _dCo. pp, 529-547_
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U:S, EPA_ !:_I_ :':IRIS (ime_ R_:_ormafion$_mm). i_!!!!_i Environmental

U:S, I992.

_]_:3u.pp_nt A,J_ly;!_i_2_i!i!iii_:by:i____!!!_t_a :_:As_Ssmcnt

omce, for

F_5.4Pota_lUm

E.5.4.1'_€_en_

Potassim is: _:_ metaI_ Group iA of _i:i:_!_i_bI_ (S_: !_!::::_s: i 987). It
occurs in:fia_:m_nly as" _:_::_'s

crust (BU_V_,_ I989)_

vigorously_th _ water.

Natural:watersgenerally contained<I0m_ _ough Up m I_ _ Wasfound in h_

springs _ 25,_ mg/L was found in brines(van _ _n et _i I_i)_ _centrations

in f'mish_ publiCWatersupplies in the 100 I_est _fies in _ U_S__ :_m: 0-30 m_.

with a medi_ of L6 mg/L

E.5.4.2 Physiology
Pomssi_ is the most abundantinrracellularion in:_im_s _dfuncti_s _ a charge c_cr

and as _ €_er 0f _motic poten_ (B_h and Karim_t988)_ :Itm_ates membrane

potenti__::_motiC:'b_anceandintracellular

fion cycle:of n__ muscle cells (Birch andK_m::1988; Selkurt, 1971)::::Although RDAs

am not av_iab_:f_:potassium,the NRC listed safe:_ _te Ievei_!_of3_1275 rag/day

for infants_S5_575 rag/day for childrenand _ie_nts_ _d 1875-5625_:mgidayfor _ts
(Danfortli_d Mu_,I980).

The _: _::in_e of Inges_
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ratio at::_35_::::P0_r,ium h__is:::!is __ by :mn_i__RSli_:_:_ control of

_, _ mi_ocorfi_, and.:to:alessvr eX_:by up_!:i!_ _e fis_ p_arly muscle
_ liver.

• " " • : :•:::::_::::::::::•+::::":::_:::::::":::"•"an_[_ ::ii_ ¸: •H :::::::::::_::`::::::::s_::::::...:::::::::::_::::::::::::::::::.:::::::::::...__:`:_:.:..:.:..:.:::::::::_:_:.:::::`:..::::::::'._::::::::::::::::::::::::::::::::::::_:::::::::::::::::.::_:::::::::::::_::::::::::::::.:.:.:.::.::::`:`_.:::_::`:::::phy_ii__ii!__iii_l_ii_!!!i_ ¸ _[_u_::•: : ::•::•::or

nm:h
Karim;_!ii988)::_fiic ex_sur_6f_thy _s _i_i!_i_ _fifim_ _a_:_: not
acu_l_!t0_ic:ii _ _ly:_

by i_ing: e_fi_:

E.S.4,•_"_I__ Toxicity:Values
There:_ no _fi_:or provisionaltoXici_:V_:_.::_:p_:_g!_i_ qu_i_ _

for:_SiUm•:(U!S: EPA,: •199_ _::a

dietaryintake, 4 g/day (Mudge, 1980), may:_' _i_: _ _:b_is:_f_!_R_:::f_ chronic

oralex_s_ to magnesium. Applicationof an uncertaintyfactor.......... ..........................................................€if:I i_elds..............an Rfl:) of _....

rag/day;or 57 m_g:day. The uncertaintyfactor of 1 :_ _pr_at¢ f_aNOAEL in:_

humans, _umably, the most senfitiv¢ subpopulationcongis_6fin_idualS :_th sev_

tissue _uma. _u_: _ chronic acidosis, or _nalinsuffi_enc_: : N0!fihce_n_ fac_ _

applied:_ pro_::_ese individuals, however. _ause_:_n_ a!_up::_h:an al_

health state who c_d suffer disease from daily intakes i_ therange of _:dietary
_ounts_

E.5.4LS: :Ro?eren_s

Birch, N.J_•_:A.RiKarim. 198g: Potassium. Seile_!H_G:::_ H_iSigel:;:_s: _nd_

on ToxiCi_'of in_ic:Compounds, New York:.M_i_'kker, i_! iipp_543-547.

BudaV_;S::,:Ed_!:.:i1989::The MerckIndex, _ _ycl_a OfChemiC_s,_gs,
Bioiogi_i_ EleCen_ Edition. R_way, NJ!Merck!_di:_0_iInc_p: iI2!I_
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Table 20.2-1

Evaluation of Chemicals of Potential Concern Moffett Field: Site 3

(Page 1 of 3)

Concentrations in Soil

Frequency Concentration Upper 95% Chemical
of Range Background Mean Confidence of

Chemical CLRDL a Detection (pg/Kg) Concentration b Concentration c Limit c Concern Reason For Exclusion

Organics (lJg/Kg)

1,2-Dichloroethene(Total) 5 1/53 2.5 - 4 NA 2.53 2.59 NO Low frequencyof detection

2-Butanone 10 3/53 3 - 6 NA 4.98 5.07 YES

Acetone 10 10/53 5 - 72 NA 8.98 12.65 YES

Benzo(g,h,i)perylene 330 1/53 165 - 250 900 - 47,000 166.6 169.82 NO Low frequencyof detection

Bis(2-ethylhexyl)phthalate 330 18/53 53 - 41000 NA 1242.21 2834.61 YES

Butylbenzylphthalate 330 3/53 165 - 850 NA 189.62 222.92 YES

Carbondisulfide 5 2/53 2.5 - 3 NA 2.52 2.55 NO Low frequencyof detection

Chrysene 330 1/53 165 - 540 251 - 640 172.08 186.27 NO Lowfrequencyof detection

Di-n-butylphthalate 330 1/53 165 - 480 NA 170.94 182.86 NO Lowfrequencyof detection

Diethylphthalate 330 3/53 64 - 510 NA 169.13 182.85 YES

Fluoranthene 330 3/53 165 - 2500 200 - 166,000 240.19 338.38 NO Background

Indeno(1,2,3-cd)pyrene 330 1/53 165 - 190 8,000 - 61,000 165.47 166.42 NO Low frequency of detection

JP-5 NA 3/53 5 - 420 NA 17.23 34.05 NO Evaluated by component

Methylene chloride 5 1/53 2.5 - 33 NA 3.08 4.23 NO Low frequency of detection

N-Nitroso-di-n-dipropylamine 330 1/53 165 - 250 NA 166.6 169.82 NO Low frequency of detection



Table 20.2-1

(Page 2 of 3)

Concentrations in Soil

Frequency Concentration Upper 95% Chemical
of Range Background Mean Confidence of

Chemical CLRDL a Detection (_g/Kg) Concentrationt_ Concentrationc Limitc Concern Reason For Exclusion

Aroclor-1260 160 4/53 80 - 630 NA 102.26 127.55 YES

Phenanthrene 330 2/53 165 - 600 NA 181.23 204.03 NO Lowfrequencyof detection

Pyrene 330 2/53 165 - 1100 145 - 147,000 191.23 230.29 NO Low frequencyof detection

Tetrachloroethene 5 3/53 1 - 4 NA 2.49 2.57 YES

Toluene 5 14/53 1 - 8 NA 2.78 3.12 YES

Trichloroethene 5 1/53 1 - 2.5 NA 2.47 2.53 NO Lowfrequencyof detection

Inorganics (mg/Kg)

Aluminum 20 53/53 7350 - 37200 70,000 18355.66 19723.51 NO Background

Antimony 6 17/53 3 - 9 NA 4.06 4.52 YES

Arsenic 1 35/53 .5 - 6.8 5.6 - 11 2.55 3.05 NO Background

Barium 20 53/53 82.9 - 531 700 185.56 207.55 NO Background

Beryllium 0.5 50/53 .25 - 6.5 0.7 - 1.2 2.04 2.48 YES

Cadmium 0.5 23/53 .25 - 18.2 0.7 - 4 1.93 2.85 NO Background

Calcium 500 53/53 5520 - 125000 14,800 46249.43 55355.09 NO Essentialnutrient

Chromium 1 53/53 33.5 - 153 17 - 150 62.85 67.95 NO Background

Cobalt 5 53/53 3.8 - 25 15 15.43 16.60 YES

Copper 2.5 53/53 22.2 - 92 15 - 47 39.71 43.66 NO Background

Iron 10 53/53 11300 - 96800 30,000 29126.42 32348.06 NO Essentialnutrient



Table 20.2-1

(Page3 of 3)

Concentrations in Soil

Frequency Concentration Upper 95% Chemical
of Range Background Mean Confidence of

Chemical CLRDL a Detection (Hg/Kg) Concentration b Concentration c Limit c Concern Reason For Exclusion

Lead 0.5 53/53 4.8 - 490 19 - 110 50.68 78.76 NO Background

Magnesium 500 53/53 2710 - 49800 15,000 16181.89 17964,23 NO Essentialnutrient

Manganese 1.5 53/53 26.5 - 1470 500 512.05 571.07 YES

Mercury 0.02 17/53 .01 - .5 0.1 - 1.3 0.08 0.11 NO Background

Nickel 4 53/53 32.9 - 107 30 - 58 66.29 70.11 YES

Potassium 500 53/53 229 - 3070 15,500 1360.64 1536.61 NO Essential nutrient

Silver 1 19/53 .5 - 4.8 0.2 - 0.8 1.07 1.33 YES

Sodium 500 53/53 152 - 4760 15,000 746.28 969.69 NO Essential nutrient

Vanadium 5 52/53 2.5- 102 150 58.45 62.54 NO Background

Zinc 2 53/53 44 - 359 31 - 110 84.52 101.21 NO Background

"CLRDL U.S. EPA Contract LaboratoryRequiredDetection Limits.
blnorganics from USGS01986; PAHs from ASTDR, 1990b.
CArithmeticmean and upper 95 percent confidence limit using 1/2 the detection limit for nondetects.
dChemicalswere eliminated if the upper 95% confidence limit of the sample concentrations was within the range of background concentrations (Section 20.2.2).
ND Non-detect
NA Not applicable, all organics were assumed to be site-related with the exception of PAHs.



Table 20.2-2

Evaluation of Chemicals of Potential Concern Moffett Field: Site 4

(Page 1 of 4)

Concentrations in Soil

Frequency Concentration Upper 95% Chemical
of Range Background Mean Confidence of

Chemical CLRDL a Detection (_g/Kg) Concentration b Concentration c Limit ° Concern Reason For Exclusion

Organics (p.g/Kg)

1,1,1-Trichloroethane 5 1/42 2.5 - 30 NA 3.26 4.69 NO Low frequency of detection

1,2-Dichlorobenzene 330 3/42 120 - 230000 NA 5912.38 17229.72 YES

1,3-Dichlorobenzene 330 1/42 165 - 2700 NA 228.38 353.21 NO Low frequency of detection

1,4-Dichlorobenzene 330 1/42 165 - 14000 NA 510.88 1192.14 NO Low frequency of detection

2-Butanone 10 7/42 2 - 52 NA 7.34 10.11 YES

2-Hexanone 10 1/42 2 - 5 NA 4.93 5.08 NO Low frequency of detection

2-Methylnaphthalene 330 6/42 165 - 22000 NA 1868.25 3540.21 YES

4-Methylphenol 330 1/42 165 - 400 NA 170.88 182.45 NO Low frequency of detection

Acenaphthylene 330 1/42 165 - 390 NA 170.63 181.71 NO Low frequency of detection

Acetone 10 11/42 4 - 140 NA 19.28 29.41 YES

Anthracene 330 1/42 56 - 165 NA 162.28 167.65 NO Low frequency of detection

Benzo(a)anthracene 330 2/42 84 - 190 169 - 59,000 163.6 167.80 NO Low frequency of detection

Benzo(a)pyrene 330 2/42 99 - 200 165 - 220 164.23 167.95 NO Low frequency of detection

Benzo(b)fluoranthene 330 2/42 160 - 190 15,000 - 62,000 165.5 166.76 NO Low frequency of detection

Benzo(g,h,i)perylene 330 1/42 98 - 165 900 - 47,000 163.33 166.63 NO Low frequency of detection



Table 20.2-2

(Page2 of 4)

Concentrations in Soil

Frequency Concentration Upper 95% Chemical
of Range Background Mean Confidence of

Chemical CLRDL" Detection (pg/Kg) Concentration b Concentration c Limit c Concern Reason For Exclusion

Benzo(k)fluoranthene 330 1/42 165 - 200 300 - 26,000 165.88 167.60 NO Low frequency of detection

Bis(2-ethylhexyl)phthalate 330 15/42 38 - 6000 NA 491.64 827.41 YES

Chlorobenzene 5 2/42 2.5 - 24000 NA 574.24 1727.42 NO Low frequency of detection

Chrysene 330 2/42 100 - 230 251 - 640 165 169.58 NO Low frequency of detection

Diethylphthalate 330 5/42 47 - 290 NA 163.56 175.19 YES

Fluoranthene 330 4/42 67 - 430 200 - 166,000 166.54 180.96 NO Background

Fluorene 330 2/42 165 - 1800 NA 225.24 313.62 NO Low frequency of detection

Indeno(1,2,3-cd)pyrene 330 1/42 100 - 165 8,000 - 61,000 163.41 166.57 NO Low frequency of detection

JP-5 NA 6/42 5 - 6760 NA 190.88 515.46 NO Evaluated by component

Methylene chloride 5 2/42 2.5 - 19 NA 2.98 3.79 NO Low frequency of detection

Naphthalene 330 6/42 165 - 36000 NA 1880.12 3821.28 YES

Aroclor-1260 160 1/30 65 - 80 NA 79.38 80.52 NO Low frequency of detection

Phenanthrene 330 6/42 68 - 330 NA 170.51 183.28 YES

Pyrene 330 3/42 79 - 420 145 - 147,000 168.27 181.59 NO Background

Tetrachloroethene 5 4/42 2 - 5 NA 2.57 2.70 YES

Toluene 5 13/42 1 - 380 NA 12.46 30.58 YES

Trichloroethene 5 1/42 2.5 - 7 NA 2.61 2.82 NO Low frequency of detection

Total Xylenes 5 5/42 2.5 - 1300 NA 35.61 97.93 YES
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Table 20.2-2

(Page3 of 4)

Concentrations in Soil

Frequency Concentration Upper 95% Chemical
of Range Background Mean Confidence of

Chemical CLRDL a Detection (pg/Kg) Concentration b Concentration c Limit c Concern Reason For Exclusion

Inorganics (mg/Kg)

Aluminum 20 40/40 14400 - 32500 70,000 20522.5 21965.74 NO Background

Antimony 6 18/40 3 - 57.2 NA 10.29 14.90 YES

Arsenic 1 34/40 .5 - 5.1 5.6 - 11 2.66 3.04 NO Background

Barium 20 40/40 62.1 - 291 700 188.53 203.10 NO Background

Beryllium 0.5 37/40 .23 - 2.5 0.7 - 1.2 1.04 1.25 YES

Cadmium 0.5 1/40 .25 - 4.7 0.7 - 4 0.36 0.58 NO Low frequency of detection

Calcium 500 40/40 9270 - 121000 14,800 42741.75 52708.97 NO Essential nutrient

Chromium 1 40/40 43.1 - 86.7 17 - 150 62.92 66.09 NO Background

Cobalt 5 40/40 12 - 20.1 15 15.79 16.53 YES

Copper 2.5 40/40 25.9 - 96 15 - 47 44.38 48.92 YES

Iron 10 40/40 20000 - 298000 30,000 34245 47977.49 NO Essential nutrient

Lead 0.5 40/40 3.8 - 56.3 19 - 110 13.63 17.36 NO Background

Magnesium 500 40/40 10900 - 26200 15,000 16937.5 18105.38 NO Essential nutrient

Manganese 1.5 40/40 302 - 725 500 500.73 535.96 YES

Mercury 0.02 3/40 .01 -. 19 0.1 - 1.3 0.02 0.04 NO Background

Nickel 4 40/40 43.2 - 82 30 - 58 65.53 68.82 YES

Potassium 500 40/40 641 - 2700 15,500 1471.78 1635.74 NO Essential nutrient
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Table 20.2-2

(Page 4 of 4)

Concentrations in Soil

Frequency Concentration Upper 95% Chemical
of Range Background Mean Confidence of

Chemical CLRDL a Detection (pg/Kg) Concentration b Concentration c Limit c Concern Reason For Exclusion

Selenium 0.5 1/40 .25 - .72 <0.3 - 0.4 0.26 0.28 NO Low frequency of detection

Silver 1 19/40 .5 - 4.8 0.2 - 0.8 1.22 1.52 YES

Sodium 500 40/40 141 - 904 15,000 284.63 329.43 NO Essential nutrient

Thallium 1 1/40 .27 - .5 <0.2 0.49 0.50 NO Low frequency of detection

Vanadium 5 40/40 44.6 - 80.1 150 61.62 64.13 NO Background

Zinc 2 40/40 44.8 - 92.8 31 - 110 64.65 68.50 NO Background

"CLRDL U.S. EPA Contract Laboratory Required Detection Limits.
blnorganicsfrom USGS, 1986; PAHs from ASTDR, 1990b.
CArithmeticmean and upper 95 percent confidence limit using 1/2 the detection limit for nondetects.
_Chemicalswere eliminatedif the upper 95% confidence limit of the sample concentrations was within the range of background concentrations (Section 20.2.2).
ND Non-detect
NA Not applicable, all organics were assumed to be site-related with the exception of PAHs.



Table 20.2-3

Evaluation of Chemicals of Potential Concern Moffett Field: Site 5

(Page1of4)

Concentrations in Soil

Frequency Concentration Upper 95% Chemical
of Range Background Mean Confidence of

Chemical CLRDL" Detection (pg/Kg) Concentration b Concentration c Limit c Concern Reason For Exclusion

Organics (l_g/Kg)

1,1,1-Trichloroethane 5 1/137 2.5 - 4 NA 2.51 2.53 NO Low frequencyof detection

2-Butanone 10 5/137 5 - 190 NA 6.48 9.22 NO Low frequency of detection

2-Methylnaphthalene 330 6/138 99 - 3600 NA 214.7 272.35 NO Low frequencyof detection

Acetone 10 21/137 5 - 740 NA 15.63 27.42 YES

Benzo(a)anthracene 330 2/138 61 - 380 169 - 59,000 165.82 169.29 NO Low frequency of detection

Benzo(k)fluoranthene 330 1/138 100 - 165 300 - 26,000 164.52 165.46 NO Low frequency of detection

Bis(2-ethylhexyl)phthalate 330 37/138 6 - 6500 NA 253.7 350.84 YES

Carbon disulfide 5 3/137 1 - 3 NA 2.49 2.51 NO Low frequencyof detection

Chlorobenzene 5 1/137 1 - 2.5 NA 2.49 2.51 NO Low frequency of detection

Chloroform 5 1/137 1 - 2.5 NA 2.49 2.51 NO Low frequency of detection

Chrysene 330 2/138 54 - 165 251 - 640 163.78 165.56 NO Low frequency of detection

Di-n-butylphthalate 330 3/138 2 - 165 NA 162.39 165.49 NO Low frequency of detection

Di-n-octylphthalate 330 1/138 165 - 210 NA 165.33 165.98 NO Low frequencyof detection

Diethylphthalate 330 14/138 46 - 4500 NA 207.13 270.58 YES

Ethylbenzene 5 1/137 2.5 - 2700 NA 22.19 61.13 NO Low frequencyof detection
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Table 20.2-3
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Concentrations in Soil

Frequency Concentration Upper 95% Chemical
of Range Background Mean Confidence of

Chemical CLRDL a Detection (_g/Kg) Concentrationb Concentrationc Limitc Concern Reason For Exclusion

Fluoranthene 330 2/138 140 - 400 200 - 166,000 166.54 169.95 NO Low frequencyof detection

Fluorene 330 3/138 43 - 780 NA 167.98 177.14 NO Lowfrequencyof detection

JP-5 NA 19/138 5 - 1460 NA 62.55 99.04 NO Evaluatedby component

Naphthalene 330 4/138 63 - 1700 NA 176.8 199.25 NO Lowfrequencyof detection

Aroclor-1016 80 3/99 40 - 100 NA 41.8 43.83 NO Low frequencyof detection

Aroclor-1221 80 3/99 40 - 100 NA 41.8 43.83 NO Lowfrequencyof detection

Aroclor-1232 80 3/99 40 - 100 NA 41.8 43.83 NO Low frequencyof detection

Aroclor-1242 80 3/99 40 - 100 NA 41.8 43.83 NO Low frequencyof detection

Aroclor-1248 80 3/99 40 - 100 NA 41.8 43.83 NO Low frequencyof detection

Aroclor-1254 160 3/99 80 - 210 NA 83.78 88.04 NO Lowfrequencyof detection

Aroclor-1260 160 3/99 80 - 210 NA 83.78 88.04 NO Low frequencyof detection

Phenanthrene 330 3/138 74 - 1200 NA 172.13 187.14 NO Low frequencyof detection

Pyrene 330 3/138 98 - 370 145 - 147,000 165.68 168.87 NO Lowfrequencyof detection

Tetrachloroethene 5 2/137 1 - 2.5 NA 2.49 2.51 NO Low frequencyof detection

Toluene 5 16/137 1 - 9 NA 2.6 2.73 YES

Total Xylenes 5 1/137 2.5 - 850 NA 8.69 20.92 NO Low frequencyof detection

Inorganics (mg/Kg)

Aluminum 20 133/133 10400 - 36200 70,000 21652.63 22523.93 I NO Background

i



Table 20.2-3
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Concentrations in Soil

Frequency Concentration Upper 95% Chemical
of Range Background Mean Confidence of

Chemical CLRDL _ Detection (l_g/Kg) Concentration b Concentration c Limit c Concern Reason For Exclusion

Antimony 6 44/133 3 - 91.2 NA 8.53 11.30 YES

Arsenic 1 94/133 .5 - 16 5.6 - 11 2.64 2.98 NO Background

Barium 20 133/133 33 - 322 700 189.13 199.04 NO Background

Beryllium 0.5 125/133 .23 - 5.8 0.7 - 1.2 1.68 1.90 YES

Cadmium 0.5 56/133 .25 - 3.6 0.7 - 4 1.07 1.25 NO Background

Calcium 500 128/133 250 - 87400 14,800 29304.36 32638.58 NO Essential nutrient

Chromium 1 133/133 27.8 - 197 17 - 150 69.09 72.14 NO Background

Cobalt 5 133/133 8.4 - 34.4 15 17.14 17.79 YES

Copper 2.5 117/133 1.25 - 114 15 - 47 39.78 43.49 NO Background

Iron 10 133/133 13600 - 44600 30,000 30998.5 3194g.07 NO Essential nutrient

Lead 0.5 126/133 .25 - 224 19 - 110 11.19 14.54 NO Background

Magnesium 500 133/133 7770 - 25000 15,000 15975.86 16555.12 NO Essential nutrient

Manganese 1.5 133/133 289- 1070 500 550.03 573.65 YES

Mercury 0.02 29/133 .01 -.68 0.1 - 1.3 0.06 0.08 NO Background

Nickel 4 133/133 38.5 - 121 30 - 58 73.12 75.56 YES

Potassium 500 116/133 250 - 3860 15,500 1536.69 1670.36 NO Essential nutrient

Selenium 0.5 3/133 .25 - .78 <0.3 - 0.4 0.25 0.26 NO Low frequency of detection

Silver 1 32/133 .5 - 3.2 0.2 - 0.8 0.77 0.86 YES



Table 20.2-3

(Page 4 of 4)

Concentrations in Soil

Frequency Concentration Upper 95% Chemical
of Range Background Mean Confidence of

Chemical CLRDL a Detection (Hg/Kg) Concentration b Concentration c Limitc Concern Reason For Exclusion

Sodium 500 114/133 36.3 - 1350 15,000 339.64 371.59 NO Essential nutrient

Thallium 1 5/133 .25 - .55 <0.2 0.5 0.51 NO Low frequency of detection

Vanadium 5 t 27/133 2.5 - 115 150 65.74 68.97 NO Background

Zinc 2 127/133 1 - 188 31 - 110 64.22 68.10 NO Background

°CLRDL U.S. EPA Contract Laboratory Required Detection Limits.
blnorganics from USGS, 1986; PAHs from ASTDR, 1990b.
CArithmeticmean and upper 95 percent confidence limit using 1/2 the detection limit for nondetects.
_Chemicalswere eliminated if the upper 95% confidence limit of the sample concentrations was within the rangeof background concentrations (Section 20.2.2).
ND Non-detect
NA Not applicable, all organics were assumed to be site-related with the exception of PAHs.



Table 20.2-4

Evaluation of Chemicals of Potential Concern Moffett Field: Site 6

(Page 1 of 3)

Concentrations in Soil

Frequency Concentration Upper 95% Chemical
of Range Background Mean Confidence of

Chemical CLRDL" Detection (Hg/Kg) Concentrationb Concentrationc Limitc Concern Reason For Exclusion

Organics (Hg/Kg)

1,2-Dichloroethene(Total) 5 1/8 1 - 2.5 NA 2.31 2.74 YES

2-Butanone 10 1/8 5 - 27 NA 7.75 14.09 YES

2-Methylnaphthalene 330 2/8 93 - 960 NA 255.38 488.41 YES

4-Methylphenol 330 2/8 165 - 2000 NA 431.25 954.85 YES

Acetone 10 8/8 14 - 150 NA 64 103.04 YES

Bis(2-ethylhexyl)phthalate 330 3,8 90 - 1000 NA 255.63 501.84 YES

Diethylphthalate 330 4,8 61 - 250 NA 143.88 193.49 YES

Ethylbenzene 5 2/8 2.5 - 29 NA 8 16.53 YES

Fluorene 330 1/8 130 - 165 NA 160.63 170.72 YES

JP-5 NA 3/8 5 - 420 NA 69.88 188.29 NO Evaluated by component

Naphthalene 330 1/8 165 - 560 NA 214.38 328.24 YES

Phenanthrene 330 2/8 40 - 260 NA 161.25 209.52 YES

Pyrene 330 1/8 69 - 165 145 - 147,000 153 180.67 NO Background

Toluene 5 8/8 2 - 90 NA 19.88 45.38 YES

Total Xylenes 5 2/8 2.5 - 290 NA 59.38 149.14 YES
,,m



Table 20.2-4

(Page 2 of 3)

Concentrations in Soil

Frequency Concentration Upper 95% Chemical
of Range Background Mean Confidence of

Chemical CLRDL a Detection (_g/Kg) Concentration b Concentration c Limitc Concern Reason For Exclusion

Inorganics(mg/Kg)

Aluminum 20 8/8 15200 - 22000 70,000 18887.5 20898.03 NO Background

Antimony 6 2/8 3 - 9.9 NA 4.18 6.19 YES

Arsenic 1 5/8 .5 - 3.2 5.6 - 11 1.76 2.71 NO Background

Barium 20 8/8 121 - 198 700 164.13 189.27 NO Background

Beryllium 0.5 8/8 .41 -.84 0.7- 1.2 0.6 0.71 NO Background

,,Cadmium 0.5 3/8 .25 - 1.5 0.7 - 4 0.67 1.14 NO Background
Calcium 500 8/8 12600 - 80100 14,800 33287.5 51545.02 NO Essentialnutrient

Chromium 1 8/8 53.2 - 74.4 17 - 150 63.15 68.93 NO Background
,,=

Cobalt 5 8/8 13.4 - 21.8 15 16.39 18.43 YES

Copper 2.5 8/8 22.5 - 41.3 15 - 47 30.7 35.63 NO Background

Iron 10 8/8 22600 - 29500 30,000 26487.5 28558.06 NO Essentialnutrient

Lead 0.5 8/8 6.1 - 25.8 19 - 110 10.94 16.26 NO Background

Magnesium 500 8/8 12000 - 24700 15,000 15137.5 18630.90 NO Essentialnutrient

Manganese 1.5 8/8 392 - 559 500 445.63 496.43 NO Background

Nickel 4 8/8 55.1 - 81.1 30 - 58 64.88 72.45 YES

Potassium 500 8/8 1380 - 2330 15,500 1707.5 1976.20 NO Essentialnutrient

Silver 1 8/8 1.3 - 2.4 0.2 - 0.8 2 2.28 YES
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Table 20.2-4

(Page 3 of 3)

Concentrationsin Soil

Frequency Concentration Upper 95% Chemical
of Range Background Mean Confidence of

Chemical CLRDL' Detection (Hg/Kg) Concentrationb Concentrationc Limitc Concern Reason For Exclusion

Sodium 500 8/8 215- 360 15,000 277.63 321.11 NO Essentialnutrient

Vanadium 5 8/8 47.2- 68.6 150 62.06 68.35 NO Background

Zinc 2 8/8 44.4- 64.6 31- 110 55.39 61.72 NO Background

"CLRDL U.S. EPA Contract Laboratory Required Detection Limits.
blnorganics from USGS, 1986; PAHs from ASTDR, 1990b.
CArithmeticmean and upper 95 percent confidence limit using 1/2 the detection limit tot nondetects.
dChemicalswere eliminated if the upper 95% confidence limit of the sample concentrations was within the range of background concentrations (Section 20.2.2).
ND Non-detect
NA Not applicable, all organics were assumed to be site-related with the exception of PAHs.



( ( (

Table 20.2-5

Evaluation of Chemicals of Potential Concern Moffett Field: Site 7

(Page 1 of 3)

Concentrations in Soil

Frequency Concentration Upper 95% Chemical
of Range Background Mean Confidence of

Chemical CLRDL" Detection (_g/Kg) Concentration b Concentration c Limitc Concern Reason For Exclusion

Organics (IJg/Kg)

1,1,2,2-Tetrachloroethane 5 1/27 2.5 - 180 NA 9.07 22.56 NO Lowfrequencyof detection

2-Butanone 10 7/26 2 - 11 NA 5.04 5.77 YES

Acetone 10 5/26 3 - 72 NA 12.35 19.85 YES

Bis(2-ethylhexyl)phthalate 330 21/26 64 - 2000 NA 422.12 623.93 YES

Butylbenzylphthalate 330 1/26 46 - 165 NA 160.42 169.83 NO Low frequency of detection

Carbon disulfide 5 1/26 1 - 2.5 NA 2.44 2.56 NO Low frequency of detection

Di-n-butylphthalate 330 1/26 89 - 165 NA 162.08 168.09 NO Low frequency of detection

Ethylbenzene 5 2/26 2 - 3 NA 2.5 2.56 YES

JP-5 NA 2/26 5 - 160 NA 15 29.52 NO Evaluated by component

Phenanthrene 330 1/26 120 - 165 NA 163.27 166.83 NO Low frequency of detection

Toluene 5 8/26 2 - 7 NA 2.62 3.01 YES

Trichloroethene 5 1/26 2.5 - 3 NA 2.52 2.56 NO Low frequency of detection

Total Xylenes 5 2/26 2.5 - 16 NA 3.38 4.66 YES

Inorganlcs (mg/Kg)
I

Aluminum 20 26/26 8130 - 32600 70,000 I 16867.69 19035.51 NO Background
I



Table 20.2-5

(Page 2 of 3)

Concentrations in Soil

Frequency Concentration Upper 95% Chemical
of Range Background Mean Confidence of

Chemical CLRDL a Detection (IJg/Kg) Concentration b Concentration c Limit c Concern Reason For Exclusion

Antimony 6 7/26 3 - 24 NA 5.15 7.06 YES

Arsenic 1 20/26 .5 - 4.7 5.6 - 11 2.22 2.73 NO Background

Barium 20 26/26 87.9 - 278 700 170.57 191.02 NO Background

Beryllium 0.5 15/26 .25 - 3.4 0.7 - 1.2 1.18 1.60 YES

Calcium 500 26/26 7990 - 146000 14,800 40071.92 53354.27 NO Essentialnutrient

Chromium 1 26/26 28.6 - 88.4 17 - 150 54.86 60.30 NO Background

Cobalt 5 26/26 6.7 - 21.1 15 13.41 14.91 NO Background

Copper 2.5 26/26 19.8 - 20500 15 - 47 830.8 2448.02 YES

Iron 10 26/26 15500 - 39300 30,000 26646.15 29017.42 NO Essential nutrient

Lead 0.5 25/26 .25 - 12.5 19 - 110 7.76 8.87 NO Background

Magnesium 500 26/26 6490 - 27900 15,000 15106.92 17212.85 NO Essential nutrient

Manganese 1.5 26/26 250 - 1010 500 490.38 550.33 YES

Mercury 0.02 4/26 .01 -.2 0.1 - 1.3 0.04 0.07 NO Background

Nickel 4 26/26 34.4 - 85.7 30 - 58 61.88 67.26 YES

Potassium 500 25/26 181 - 2580 15,500 936.65 1173.93 NO Essential nutrient

Silver 1 10/26 .5 - 12.4 0.2 - 0.8 2.1t 3.36 YES

Sodium 500 26/26 106 - 417 15,000 258.96 291.35 NO Essential nutrient

Thallium 1 4/26 .42 - .57 <0.2 0.5 0.51 YES
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Table 20.2-5

(Page 3 of 3)

Concentrations in Soil

Frequency Concentration Upper 95% Chemical
of Range Background Mean Confidence of

Chemical CLRDLa Detection (l_g/Kg) Concentrationb Concentrationc Limitc Concern Reason For Exclusion

Vanadium 5 26/26 30.8 - 85.6 150 53.52 58.53 NO Background

Zinc 2 26/26 44.1- 8660 31 o110 393.45 1073.15 YES

"CLRDL U.S. EPA Contract LaboratoryRequired DetectionLimits.
blnorganics from USGS, 1986; PAHs from ASTDR, 1990b.
CArithmeticmean and upper 95 percent confidence limit using 1/2 the detection limit for nondetects.
dChemicalswere eliminated if the upper 95% confidence limit of the sample concentrations was within the range of background concentrations (Section 20.2.2).
ND Non-detect
NA Not applicable,all organicswere assumedto be site-relatedwiththe exceptionof PAHs.
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Table 20.2-6

Evaluation of Chemicals of Potential Concern Moffett Field: Site 8

(Page I of 3)

Concentrations in Soil

Frequency Concentration Upper 95% Chemical
of Range Background Mean Confidence of

Chemical CLRDL a Detection (p.g/Kg) Concentration b Concentration c Limit c Concern Reason For Exclusion

Organics (lJg/Kg)

1,3-Dichlorobenzene 330 2/50 71 - 430 NA 168.42 179.79 NO Low frequency of detection

2,4,6-Trichlorophenol 330 1/50 47 - 165 NA 162.64 167.38 NO Low frequency of detection

2,4-Dinitrophenol 1600 1/50 240 - 800 NA 788.09 811.29 NO Low frequency of detection

2-Butanone 10 23/62 4 - 70 NA 11.84 15.33 YES

2-Nitrophenol 330 1/50 43 - 165 NA 162.51 167.46 NO Low frequency of detection

4,6-Dinitro-2-methylphenol 1600 1/50 69 - 800 NA 783.39 814.69 NO Low frequency of detection

Acetone 10 44/62 5 - 900 NA 100.24 133.47 YES

Benzene 5 1/62 2 - 2.5 NA 2.49 2.51 YES Low frequency of detection
Class A

Benzo(a)pyrene 330 1/50 64 - 165 165 - 220 162.98 167.04 NO Low frequency of detection

Benzoic acid 1600 4/50 150 - 2000 NA 789 852.76 YES

Bis(2-ethylhexyl)phthalate 330 22/50 43 - 2100 NA 233.2 321.61 YES

Butylbenzylphthalate 330 1/50 47 - 165 NA 162.64 167.38 NO Low frequency of detection

Carbon disulfide 5 20/62 1 - 11 NA 2.77 3.13 YES

Di-n-butylphthalate 330 9/50 48 - 840 NA 172.5 204.01 YES

Dibenzo(a,h)anthracene 330 1/50 99 - 165 NA 163.68 166.33 NO Low frequency of detection

Diethylphthalate 330 6/50 44 - 520 NA 161.46 178.88 YES

Ethylbenzene 5 2/62 2 - 2.5 NA 2.48 2.50 NO Low frequency of detection



Table 20.2-6

(Page2 of3)

Concentrations in Soil

Frequency Concentration Upper 95% Chemical
of Range Background Mean Confidence of

Chemical CLRDL" Detection (pg/Kg) Concentration b Concentration c Limitc Concern Reason For Exclusion

JP-5 NA 2/62 5 o380 NA 11.9 24.08 NO Evaluated by component

Methylene chloride 5 9/62 2.5 - 120 NA 7.65 12.06 YES

N-Nitrosodiphenylamine 330 1/50 53 - 165 NA 162.76 167.26 NO Low frequencyof detection

Naphthalene 330 1/50 165 - 520 NA 172.1 186,36 NO Low frequency of detection

Phenol 330 1/50 51 - 165 NA 162.72 167,30 NO Low frequency of detection

Tetrachloroethene 5 2/62 2 - 3 NA 2.5 2.52 NO Low frequencyof detection

Toluene 5 26/62 1 - 8 NA 2.4 2.64 YES

Trichloroethene 5 1/62 1 - 2.5 NA 2.48 2.53 NO Low frequencyof detection

Total Xylenes 5 4/62 2 - 6 NA 2.6 2.73 YES

Inorganics (mg/Kg)

Aluminum 20 50/50 12300 - 34500 70,000 22086 23662.86 NO Background

Antimony 6 31/50 3 - 24 NA 6.96 8.16 YES

Arsenic 1 26/50 .48 - 11.1 5.6 - 11 2.39 3.08 NO Background

Barium 20 50/50 59.7 - 503 700 230.57 253.47 NO Background

Beryllium 0.5 24/50 ,25 - 4.8 0.7 - 1.2 1.69 2.15 YES

Cadmium 0.5 7/50 .25 - 1.6 0.7 - 4 0,38 0.47 NO Background

Calcium 500 50/50 9950 - 150000 14,800 45101 52754.93 NO Essential nutrient

Chromium 1 50/50 37 - 85.4 17 - 150 64.06 68.03 NO Background

Cobalt 5 50/50 8.1 - 23.5 15 16.44 17.39 YES

Copper 2.5 50/50 23 - 21600 15 - 47 676.76 1623.04 YES
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Table 20.2-6

(Page3 of 3)

Concentrations in Soil

Frequency Concentration Upper 95% Chemical
of Range Background Mean Confidence of

Chemical CLRDL" Detection (lJg/Kg) Concentrationb Concentration° Limitc Concern Reason For Exclusion

Iron 10 50/50 18500 - 42600 30,000 31794 33599.13 NO Essentialnutrient

Lead 0.5 50/50 4.3 - 61.6 19 - 110 10.49 12.78 NO Background

Magnesium 500 50/50 9690 - 33500 15,000 18769.8 20138.81 NO Essentialnutrient

Manganese 1.5 50/50 320 - 777 500 535.96 567.10 YES

Mercury 0.02 2/50 .01 - .29 0.1 - 1.3 0.02 0.03 NO Low trequencyof detection

Nickel 4 50/50 40.2 - 111 30 - 58 70.54 75.35 YES

Potassium 500 38/50 53.4 - 2030 15,500 825.81 972.69 NO Essential nutrient

Selenium 0.5 5/50 .25 - .74 <0.3 - 0,4 0.28 0.31 NO Background

Silver 1 25/50 .5 - 5 0.2 - 0.8 1.2 1.20 YES

Sodium 500 50/50 148 - 23300 15,000 858.3 1779.81 NO Essential nutrient

Thallium 1 3/50 .46 - .5 <0.2 0.5 0.50 YES

Vanadium 5 50/50 34.7 - 103 150 65.21 69.57 NO Background

Zinc 2 50/50 44.6 - 8710 31 - 110 325.2 705.45 YES

"CLRDLU.S. EPA Contract LaboratoryRequired DetectionLimits.
blnorganicsfrom USGS, 1986; PAHs from ASTDR, 1990b.
CArithmeticmean and upper 95 percent confidence limit using 1/2 the detection limit for nondetects.
dChemicalswere eliminated if the upper 95% confidence limit of the sample concentrations was within the range of background concentrations (Section 20.2.2).
ND Non-detect

NA Not applicable,all organicswere assumed to be site-relatedwith the exceptionof PAHs.
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Table 20.2-7

Evaluation of Chemicals of Potential Concern Moffett Field: Site 11

(Page 1 of 3)

Concentration In Soil

Frequency Concentration Upper 95% Chemical
of Range Background Mean Confidence of

Chemical CLRDL" Detection (l_g/Kg) Concentration b Concentration c Limit c Concern Reason for Exclusion

Organics (tJg/Kg)

1,1,1-Trichloroethane 5 7/21 1 - 16 NA 3.1 4.47 YES

1,3-Dichlorobenzene 330 1/49 165 - 1100 NA 184.08 222.43 NO Low frequency of detection

2-Butanone 10 1/21 5 - 15 NA 5.48 6.47 NO Low frequency of detection

Acetone 10 5/21 5 - 200 NA 34.48 61.16 YES

Benzo(a)anthracene 330 2/49 140 - 310 169 - 59,000 167.45 173.50 NO Low frequency of detection

Benzo(a)pyrene 330 4/49 100 - 330 165 - 220 168.88 178.23 NO Background

Benzo(b)fluoranthene 330 6/49 120 - 470 15,000 - 62,000 177.24 194.31 NO Background

Benzo(g,h,i)perylene 330 4/49 120 - 530 900 - 47,000 176.22 193.58 NO Background

Benzo(k)fluoranthene 330 2/49 130 - 220 300 - 26,000 165.41 168.11 NO Low frequency of detection

Benzoic acid 1600 1/49 42 - 800 NA 784.53 815.62 NO Low frequency of detection

Bis(2-ethylhexyl)phthalate 330 24/49 49 - 4500 NA 313.22 498.96 YES

Carbon disulfide 5 2/21 2.5 - 5 NA 2.64 2.89 YES

Chrysene 330 5/49 61 - 430 251 - 640 167.65 180.32 NO Background

Di-n-butylphthalate 330 5/49 33 - 840 NA 169.71 199.15 YES

Fluoranthene 330 7/49 63 - 950 200 - 166,000 190.67 226.09 NO Background
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Table 20.2-7

(Page 2 of 3)

Concentration In Soil

Frequency Concentration Upper 95% Chemical
of Range Background Mean Confidence of

Chemical CLRDL a Detection (p.g/Kg) Concentration b Concentration c Limit c Concern Reason for Exclusion

Indeno(1,2,3-cd)pyrene 330 3/49 95 - 380 8,000 - 61,000 167.04 176.57 NO Background

JP-5 NA 2/49 5 - 300 NA 13.57 26.61 NO Evaluated by component

N-Nitrosodiphenylamine 330 3/48 84 - 165 NA 161.67 166.22 YES

Phenanthrene 330 2/49 150 - 450 NA 170.51 182.23 NO Low frequency of detection

Pyrene 330 9/49 56 - 820 145 - 147,000 191.73 226.80 NO Background

Toluene 5 1/21 2 - 2.5 NA 2.48 2.53 NO Low frequency of detection

Inorganics (mg/Kg)

Antimony 6 18/49 3 - 21 NA 5.86 7.20 YES

Arsenic 1 42/49 .5 - 25.2 5.6 - 11 5.56 6.77 NO Background

Barium 20 49/49 48.7- 1470 700 205.12 262.21 NO Background

Beryllium 0.5 17/49 .14 - 5.5 0.7 - 1.2 0.78 1.15 NO Background

Cadmium 0.5 13/49 .25 - 5.1 0.7 - 4 0.73 1.01 NO Background

Calcium 500 49/49 4700 - 154000 14,800 33217.76 39891.43 NO Essentialnutrient

Chromium 1 49/49 32.8 - 102 17 - 150 66.53 70.64 NO Background

Cobalt 5 49/49 7.9 - 36 15 16.1 17.33 YES

Copper 2.5 49/49 29.9 - 109 15 - 47 47.97 52.58 YES

Iron 10 49/49 15000 - 59300 30,000 31293.88 33513.95 NO Essentialnutrient

Lead 0.5 49/49 2.4 - 126 19 - 110 28.8 35.14 NO Background



Table 20.2-7

(Page 3 of 3)

Concentration In Soil

Frequency Concentration Upper 95% Chemical
of Range Background Mean Confidence of

Chemical CLRDL a Detection (pg/Kg) Concentration b Concentration c Limit c Concern Reason for Exclusion

Magnesium 500 49/49 7240 - 29100 15,000 15661.43 16890.08 NO Essential nutrient

Manganese 1.5 49/49 315 - 957 500 536.31 571.38 YES

Mercury 0.02 24/49 .01 - 1.4 0.1 - 1.3 0.19 0.27 NO Background

Nickel 4 49/49 36.3 - 90.9 30 - 58 68.02 71.71 YES

Potassium 500 48/49 250 - 3640 15,500 1974.37 2198.15 NO Essential nutrient

Silver 1 17/49 .5 - 3.2 0.2 - 0.8 0.79 0.95 YES

Sodium 500 49/49 127 - 8780 15,000 1373.02 1850.87 NO Essential nutrient

Thallium 1 2/49 .42 - .66 <0.2 0.5 0.51 NO Low frequency of detection

Vanadium 5 49/49 31.3 - 152 150 66.02 71.32 NO Background

Zinc 2 49/49 52.8 - 159 31 - 110 85.61 92.09 NO Background

"CLRDL U.S. EPA Contract Laboratory Required Detection Limits.
blnorganicsfrom USGS, 1986; PAHs from ASTDR, 1990b.
_Arithmelicmean and upper 95 percent confidence limit using 1/2 the detection limit for nondetects.
dChemicalswere eliminated if the upper 95% confidence limit ot the sample concentrations was withinthe range of background concentrations (Section 20.2.2).
ND Non-detect
NA Not applicable, all organics were assumed to be site-related with the exception of PAHs.
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Table 20.2-8

Evaluation of Chemicals of Potential Concern Moffett Field: Site 13

(Page I of 2)

Concentrations in Soil

Frequency Concentration Upper 95% Chemical Reason For Exclusion
of Range Background Mean Confidence of

Chemical CLRDL a Detection (l_g/Kg) Concentration b Concentration c Limitc Concern

Organics (l_g/Kg)

Bis(2-ethylhexyl)phthalate 330 8/8 84 - 650 NA 258.25 415.59 YES

Di-n-butylphthalate 330 2/8 40 - 165 NA 136.75 179.72 YES

JP-5 NA 1/8 5 - 110 NA 18.13 48.39 NO Evaluated by component

Toluene 5 5/8 2 - 3 NA 2.44 2.78 YES

Inorganics (mg/Kg)

Aluminum 20 8/8 17900 - 27900 70,000 22537.5 25358.04 NO Background

Antimony 6 5/8 3 - 9 NA 5.75 7.83 YES

Arsenic 1 8/8 2.3 - 10.2 5.6 - 11 3.88 5.99 NO Background

Barium 20 8/8 172 - 447 700 248.63 320.64 NO Background

Cadmium 0.5 5/8 .25 - 6.8 0.7 - 4 2.74 4.99 YES

Calcium 500 8/8 9220 - 26100 14,800 17353.75 22848.77 NO Essential nutrient

Chromium 1 8/8 66.9 - 116 17 - 150 83.18 95.21 NO Background

Cobalt 5 8/8 14.3 - 20.3 15 16.38 18.07 YES

Copper 2.5 8/8 33 - 55.8 15 - 47 42.46 48.52 YES

Iron 10 8/8 29400 - 43800 30,000 34925 38707.31 NO Essential nutrient
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Table 20.2-8

(Page 2 of 2)

Concentrations in Soil

Frequency Concentration Upper 95% Chemical Reason For Exclusion
of Range Background Mean Confidence of

Chemical CLRDL a Detection (IJg/Kg) Concentrationb Concentration c Limitc Concern

Lead 0.5 8/8 11 - 462 19 - 110 123.29 257.61 YES

Magnesium 500 8/8 12700 - 16500 15,000 14612.5 15816.62 NO Essentialnutrient

Manganese 1.5 8/8 416 - 700 500 577 652.59 YES

Mercury 0.02 2/8 .01 - .3 0.1 - 1.3 0.07 0.16 NO Background

Nickel 4 8/8 70.7 - 92.2 30 - 58 78.84 84.61 YES

Potassium 500 8/8 1280 - 2860 15,500 1888.75 2358.51 NO Essential nutrient

Silver 1 3/8 .5 - 1.6 0.2 - 0.8 0.74 1.08 YES

Sodium 500 8/8 218 - 389 15,000 328.63 379.90 NO Essential nutrient

Vanadium 5 8/8 62.4 - 86.7 150 72.26 78.72 NO Background

Zinc 2 8/8 57.6 - 198 31 - 110 106.78 145.16 YES

aCLRDLU.S. EPA Contract LaboratoryRequired Detection Limits.
blnorganicsfrom USGS, 1986; PAHs from ASTDR, 1990b.
CArithmeticmean and upper 95 percent confidence limit using 1/2 the detection limit for nondetects.
dChemicalswere eliminated if the upper 95% confidence limit of the sample concentrations was within the range of backgrouhd concentrations (Section 20.2.2).
ND Non-detect
NA Not applicable, all organics were assumed to be site-related with the exception of PAHs.
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Table 20.2-9

Evaluation of Chemicals of Potential Concern Moffett Field: Site 19

(Page 1 of 3)

Concentrations in Soil

Frequency Concentration Upper 95% Chemical
of Range Background Mean Confidence of

Chemical CLRDL" Detection (t_g/Kg) Concentration b Concentration c Limit c Concern Reason For Exclusion

Organics (_g/Kg)

1,1-Dichloroethane 5 1/26 2 - 2.5 NA 2.48 2.52 NO Low frequency of detection

1,2-Dichloroethene (Total) 5 2/26 2 - 5 NA 2.58 2.78 YES

2-Butanone 10 6/26 3 - 7 NA 4.73 5.08 YES

Acetone 10 4/26 5 - 120 NA 13.62 23.67 YES

Bis(2-ethylhexyl)phthalate 330 13/26 43 - 1200 NA 245.62 350.25 YES

Butylbenzylphthalate 330 2/26 48 - 165 NA 158 168.40 YES

Carbon disulfide 5 2/26 1 - 4 NA 2.5 2.67 YES

Pyrene 330 1/26 39 - 165 145 - 147,000 160.15 170.11 NO Low frequency of detection

Tetrachloroethene 5 6/26 2 - 7 NA 2.77 3.19 YES

Toluene 5 14/26 1 - 5 NA 2.42 2.69 YES

Trichloroethene 5 8/26 2 - 110 NA 10.69 20.33 YES

Inorganlcs (mg/Kg)

Aluminum 20 26/26 2980 - 30100 70,000 18668.85 21360.92 NO Background

Antimony 6 22/26 3 - 50.6 0.4 - 1 10.86 14.77 YES

Arsenic 1 15/26 .5 - 7.8 0.4 - 11 1.77 2.42 NO Background



Table 20.2-9
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Concentrations in Soil

Frequency Concentration Upper 95% Chemical
of Range Background Mean Confidence o!

Chemical CLRDL a Detection (_g/Kg) Concentrationb Concentration c Limitc Concern Reason For Exclusion

Barium 20 26/26 125 - 270 700 183.31 199.86 NO Background

Beryllium 0.5 21,'26 .23 - 3.5 0.7 - 1.2 1.78 2.22 YES

Cadmium 0.5 7/26 .25 - 9.4 0.7 - 4 1.05 1.86 NO Background

Calcium 500 26/26 8640 - 266000 14,800 52943.85 80746.24 NO Essentialnutrient

Chromium 1 26/26 30.9 - 88.2 17 - 150 62.32 68.60 NO Background

Cobalt 5 26/26 4.7 - 21.6 15 14.91 16.20 YES

Copper 2.5 26/26 27.8 - 98.9 15 - 47 48.07 55.79 YES

Iron 10 26/26 6000 - 67600 30,000 30646.54 35418.02 NO Essentialnutrient

Lead 0.5 26/26 2.5 - 75.8 19 - 110 13.82 21.02 NO Background

Magnesium 500 26/26 2540 - 22600 15,000 13226.46 15251.40 NO Essentialnutrient

Manganese 1.5 26/26 147- 1860 500 523.88 644.41 YES

Mercury 0.02 7/26 .01 - .5 0.1 - 1.3 0.08 0.13 NO Background

Nickel 4 26/26 33.3 - 203 30 - 58 71.84 84.03 YES

Potassium 500 25/26 250 - 3160 15,500 1426.46 1650.00 NO Essentialnutrient

Silver 1 5/26 .5 - 7.7 0.2 - 0.8 1.11 1.78 YES

Sodium 500 26/26 79.4 - 3220 15,000 483.67 791.31 NO Essentialnutrient

Thallium 1 2/26 .44 - .5 <0.2 0.5 0.50 YES

Vanadium 5 26/26 54.2- 169 150 75,6 85.63 NO Background



Table 20.2-9

(Page 3 of 3)

Concentrations in Soil

Frequency Concentration Upper 95% Chemical
of Range Background Mean Confidence of

Chemical CLRDLa Detection (l_g/Kg) Concentrationb Concentrationc Limitc Concern Reason For Exclusion

Zinc 2 26/26 50.7 - 122 31 - 110 74.67 82.27 NO Background

=CLRDLU.S. EPA Contract Laboratory Required Detection Limits.
blnorganicsfrom USGS, 1986; PAHs from ASTDR, 1990b.
CArithmeticmean and upper 95 percent confidence limit using 1/2 the detection limit for nondetects.
dChemicalswere eliminated if the upper 95% confidence limit of the sample concentrations was within the range of background concentrations (Section 20.2.2).
ND Non-detect
NA Not applicable, all organics were assumed to be site-related with the exception of PAHs.



Table 20.3-8

Summary of PotentialExposurePathways
Moffett Field" Site 13

(Page1 of 2)

Potentially Inclusionin
Exposed Exposure Pathway Risk Reason for Selectionor Exclusion

Populations Assessment

CurrentLand Use

MoffettResidents Incidentalsoil ingestion No Residentsare notexpectedto be presentat the site.

Moflett Residents Dermalcontact No Residentsare not expectedto be presentat the site.

Moffett Residents Inhalationof fugitivedust No Residentsare notexpectedto be presentat the site.

MoffettResidents Inhalationof VOCs No Residentsare not expectedto be presentat the site.

MoffettWorkers Incidentalsoilingestion Yes Base workersmay comein contactwithsoils.

MoflettWorkers Dermalcontact Yes Base workersmay comein contactwithsoils.

MoffettWorkers Inhalationof fugitive dust Yes Base workersmay be working in the area of the site.

Moffett Workers Inhalation of VOCs Yes Base workers may be working in the area of the site.

KN/WP57620.3-10/O-23-g2/D2
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Table 20.3-8

(Page 2 of 2)

Potentially Inclusionin
Exposed ExposurePathway Risk Reasonfor Selectionor Exclusion

Populations Assessment

FutureLand Use

Residents incidentalsoil ingestion Yes Potentialresidentialdevelopmentof Base propertyafterclosure. Residentmay be
exposedto soils.

Residents Dermal contact Yes PotentialresidentiaJdevelopmentof Base propertyafter closure. Residentmay be
dermallyexposedto soils.

Residents Inhalationof volatiles Yes Potentialresidentialdevelopmentof Base propertyafterclosure.
from soil

Residents Inhalationof fugitivedust No Futuredevelopmentwilllikely resuHin soilsbeingcovered by eithergrassor structures.
Thereforepotentialexposurevia windborneparticulatesis unlikely.

Residents Ingestionof homegrown Yes Potentialresidentialdevelopmentof Base propertyafter Base closure. Residentsmay
fruitsorvegetables havegardens.

Residents Domesticwater use Yes Potentialresidentialdevelopmentof Base propertyafter Base closure. Groundwater
maybe usedas a potentialdrinkingwatersource.

Workers All pathways No Allpotentialexposurepathwayswill be addressedunder the worstcase scenariowhich
is a residentialexposure. Thereforethisexposurescenariowillnot be evaluated.

KN/WP57620.3-10/O-23-92/O2



Table 20.3-10

_-' RMEParametersUsedto EstimateCurrent
Exposure,MoffettField: OU2

I
Parameter Value ! Rationale

Occupational

Ingestionof Soil at Sites 3,5, 6, 7, 19(short-termexcavation)

Adult soil ingestionrate (mg/day) 480 Standardexposure factor (U.S. EPA,
1991a)

Exposurefrequency (days/year) 20 Assumesa workerin an excavation
for 5 days/week for 4 weeks

Exposureduration(years) 1 Assumptionfor excavationexposure

Body weight (kg) 70 Standard exposurefactor (U.S. EPA,
1989a)

Averagingtime for noncarcinogeniceffects 365 1 year x 365 days/years= 365 days
(days) (U.S. EPA, 1989a)

Averaging time for carcinogenic effects 25,550 70 years x 365 days/year = 25,550
(days) days (U.S. EPA, 1989a)

Ingestion of Soil at Sites 4, 8, 11, 13 (long-term occupation)

Adult soil ingestion rate (mg/day) 50 Standard exposure factor (U.S. EPA,
1991a)

Exposure frequency (days/year) 250 Standard exposure factor (U.S. EPA,
1991a)

Exposure duration (years) 25 Standard exposure factor (U.S. EPA,
1991a)

Body weight (kg) 70 Standard exposure factor (U.S. EPA,
1989b)

Averaging time for noncarcinogenic effects 9,125 25 years x 365 days/years = 9,125
(days) days (U.S. EPA, 1989b)

Averaging time for carcinogenic effects 25,550 70 years x 365 days/year = 25,550
(days) days (U.S. EPA, 1989b)

JC/WP576203.I0/01-06-93



Table 20.3-10

_, (Page 2 of 6)

Parameter I Value ! Rationale i
..-?

Dermal ContactwtthSollat Sites3, 5,6, 7, 19 (short.term_exoavation)

Surfacearea (cm2) 3120 Adultarms and hands (U.S. EPA,
1989c)

Exposuretime (hours/day) 8 Standardworkday

Exposurefrequency (days/year) 20 Assumes a workerin an excavation
for 5 days/week for 4 weeks (Driver,
et al., 1989)

Adherence factor (mg/cm2) 1.05 (Driver, et al., 1989)

Absorption factor (hr1) 0.0046 (Hawley, 1985)

Matrix factor (unitless) 0.15 (Hawley, 1985)

Exposure duration (years) 1 Short-term excavation scenario

Body weight (kg) 70 Standard exposure factor (U.S. EPA,
1989b)

_m' Averaging time for noncarcinogenic effects 365 1 year x 365 days/year = 365 days
(days) (U.S. EPA, 1989b)

Averaging time for carcinogenic effects 25,550 70 years x 365 days/year = 25,550
(days) days (U.S. EPA, 1989b)

Dermal Contact with Soil at Sites 4, 8, 11, 13 (long-term occupation)

Surface area (cm2) 3120 Adult arms and hands (U.S. EPA,
1989c)

Exposure time (hours/day) 8 Standard exposure factor (U.S. EPA,
1991a)

Exposure frequency (days/year) 250 Standard exposure factor (U.S. EPA,
1991a)

Adherence factor (mg/cm2) 1.05 (Driver, et al., 1989)

Absorption factor (hr1) 0.0046 (Hawley, 1985)

Matrix factor (unitless) 0.15 (Hawley, 1985)

Exposure duration (years) 25 Standard exposure factor (U.S. EPA,
1991a)

Body weight (kg) 70 Standard exposure factor (U.S. EPA,
1989b)

JC/WPS"/6203.10/0!-06-93



Table 20.3-10

(Page3 of6)

Parameter Value Rationale

Averaging time for noncarcinogenic effects 9,125 25 years x 365 days/year = 9,125
(days) days (U.S. EPA, 1989b)

Averaging time for carcinogenic effects 25,550 70 years x 365 days/year = 25,550
(days) days (U.S. EPA, 1989b)

Inhalation of VOCs at Sites 3, 5, 6, 7, 19 (short-term excavation)

Inhalation rate (m3/hour) 1.4 Assumes a worker spends 50% of
his time in heavy activity and 50% in
moderate activity (U.S. EPA, 1989c)

Exposure time (hours/day) 8 Standard workday

Exposure frequency (days/year) 20 Assumes a worker in an excavation 5
days/week for 4 weeks

Exposure duration (years) 1 Short-term excavation scenario

Body weight (kg) 70 Standard exposure factor (U.S. EPA,
1989b)

_' Averaging time for noncarcinogenic effects 365 1 year x 365 days/year = 365 days
(days) (U.S. EPA, 1989b)

Averaging time for carcinogenic effects 25,550 70 years x 365 days/year = 25,550
(days) days (U.S. EPA, 1989b)

Inhalation of VOCs at Sites 4, 8, 11, 13 (long-term occupation)

Inhalation rate (m3/hour) 1.4 Assumes a worker spends 50% of
his time in heavy activity and 50% in
moderate activity (U.S. EPA, 1989c)

Exposure time (hours/day) 8 Standard workday

Exposure frequency (days/year) 250 Standard exposure factor (U.S. EPA,
1991a)

Exposure duration (days) 25 Standard exposure factor (U.S. EPA,
1991a)

Body weight (kg) 70 Standard exposure factor (U.S. EPA,
1989b)

Averaging time for noncarcinogenic effects 9,125 25 years x 365 days/year = 9,125
(days) days (U.S. EPA, 1989b)

JC/WPS?6203.10/01-06-93



Table 20.3-10

_, (Page 4 of 6)

I
Parameter I Value Rationale

i

Averaging time for carcinogenic effects I 25,550 70 years x 365 days/year = 25,550

I

(days) I days (U.S. EPA, 1989b)

Inhalation of Fugitive Dust at Sites 4, 8, 11, 13 (long-term occupation)

Inhalation rate (m3/hour) 1.4 Assumes a worker spends 50% of
his time in heavy activity and 50% in
moderate activity (U.S. EPA, 1989c)

Dust loading rate (Kg/m3) 6 x 10.7 Excavation is assumed (DOE 1983)

Exposure time (hours/day) 8 Standard workday

Exposure frequency (days/year) 250 Standard exposure factor (U.S. EPA,
1991a)

Exposure duration (days) 25 Standard exposure factor (U.S. EPA,
1991a)

Body weight (kg) 70 Standard exposure factor (U.S. EPA,
1989b)

_' Averaging time for noncarcinogenic effects 9,125 25 years x 365 days/year = 9,125
(days) days (U.S. EPA, 1989b)

Averaging time for carcinogenic effects 25,550 70 years x 365 days/year = 25,550
(days) days (U.S. EPA, 1989b)

Recreational
i

Ingestion of Soil (Recreational Scenario)

Juvenile soil ingestion rate (mg/day) 140 Standard exposure factor (U.S. EPA,
1989c)

Exposure frequency (days/year) 50 Assumes 1 visit/week to site.
Parameter accounts for time spent
away from home (U.S. EPA, 1991a)

Exposure duration (years) 5 Assumption

Body weight (kg) 25 Average weight juvenile between
ages 5 and 10 (U.S. EPA, 1989c)

Averaging time for noncarcinogenic effects 1,825 5 years x 365 days/years = 1,825
(days) days (U.S. EPA, 1989b)

Averaging time for carcinogenic effects 25,550 70 years x 365 days/year = 25,550
(days) days (U.S. EPA, 1989b)

JC/WPS?6203.lO/O1-06-93



Table 20.3-10

• _' (Page 5 of 6)

Parameter Value Rationale

Dermal Contactwith :Soil

Surfacearea (cm_) 275 Arms, hands, and legs childage 5 to
10 (U.S. EPA, 1989c)

Exposuretime (hours/clay) 8 Assumption

Adherence factor (mg/cm2) 1.05 (Driver, et al., 1989)

Adsorption factor (hr") 0.0046 (Hawley, 1985)

Matrix factor (unitless) 0.15 (Hawley, 1985)

Exposure frequency (days/year) 50 Assumes 1 visit/week to site.
Parameter accounts for time spent
away from home (U.S. EPA, 1991a)

Exposure duration (years) 5 Assumption

Body weight (kg) 25 Average weight juvenile between
ages 5 and 10 (U.S. EPA, 1989c)

Averaging time for noncarcinogenic effects 1,825 5 years x 365 days/years = 1,825
(days) days (U.S. EPA, 1989b)

Averaging time for carcinogenic effects 25,550 70 years x 365 days/year = 25,550
(days) days (U.S. EPA, 1989b)

Residential

Inhalation of VOCs

Adult inhalation rate (m3/hour) 0.83 20 m3/day(U.S. EPA, 1989b)

Exposure time (hours/day) 24 worst-case

Exposure frequency (days/year) 350 Parameter accounts for time spent
away from home (U.S. EPA, 1991a)

Exposure duration (years) 5 Assumption

Body weight (kg) 70 Standard exposure factor (U.S. EPA,
1989b)

Averaging time for noncarcinogenic effects 1,825 5 years x 365 days/year = 1,825
(days) days (U.S. EPA, 1989b)

Averaging time for carcinogenic effects 25,550 70 years x 365 days/year = 25,550
(days) days (U.S. EPA, 1989b)

JC/WP576203.10/I)1-06-93
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(Page 6 of 6)

Parameter Value Rationale

Inhalationof FugitiveDusI

Adult inhalationrate (m3/hour) 0.83 20 m3/day(U.S. EPA, 1989b)

Dust loadingrate (kg/m3) 1 x 10.7 Residentswill be exposedto a small
amountof dust from excavationand
foot traffic (NCRP 1984a)

Exposuretime (hours/day) 24 worst-case

Exposurefrequency (days/year) 350 Parameter accountsfor time spent
away from home (U.S. EPA, 1991a)

Exposureduration(years) 5 Assumption

Body weight (kg) 70 Standard exposurefactor (U.S. EPA,
198gb)

Averagingtime for noncarcinogeniceffects 1,825 5 years x 365 days/year = 1,825
(days) clays(U.S. EPA, 1989b)

Averaging time for carcinogeniceffects 25,550 70 years x 365 days/year = 25,550
(days) clays(U.S. EPA,

1989b)

V
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Table 20.3-11

MEAN ParametersUsed to Estimate Current
Exposure, Moffett Field: OU2

Parameter I va,ue I Rationale

Occupational

Ingestion of Soil at Sites 3, 5, 6, 7, 19 (short,term excavation) :

Adult soil ingestion rate (mg/day) 480 Standard exposure factor (U.S. EPA,
1991a)

Exposure frequency (days/year) 20 Assumes a worker in an excavation
for 5 days/week for 4 weeks

Exposure duration (years) 1 Assumption for excavation exposure

Body weight (kg) 70 Standard exposure factor (U.S. EPA,
1989a)

Averaging time for noncarcinogenic effects 365 1 year x 365 days/years = 365 days
(days) (U.S. EPA, 1989a)

Averaging time for carcinogenic effects 25,550 70 years x 365 days/year = 25,550
(days) days (U.S. EPA, 1989a)

Ingestion of Soil at Sites 4, 8, 11, 13 (long-term occupation)

Adult soil ingestion rate (mg/day) 50 Standard exposure factor (U.S. EPA,
1991a)

Exposure frequency (days/year) 235 Standard exposure factor (U.S. EPA,
1991a)

Exposure duration (years) 20 Standard exposure factor (U.S. EPA,
1991a)

Body weight (kg) 70 Standard exposure factor (U.S. EPA,
1989b)

Averaging time for noncarcinogenic effects 7,300 20 years x 365 days/years = 7,300
(days) days (U.S. EPA, 1989b)

Averaging time for carcinogenic effects 25,550 70 years x 365 days/year = 25,550
(days) days (U.S. EPA, 1989b)

V
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Table 20.3-11

(Page 2 of 6)

,I

Parameter I Value I Rationale

Dermal Contact wlthS0tl at Sttes3, 5, 6, (short.termexcavation)

Surface area (cm2) 3120 Adult arms and hands (U.S. EPA,
1989c)

Exposure time (hours/day) 8 Standard workday

Exposure frequency (days/year) 20 Assumes a worker in an excavation
for 5 days/week for 4 weeks (Driver,
et al., 1989)

Adherence factor (mg/cm2) 1.05 (Driver, et al., 1989)

Absorption factor (hr1) 0.0046 (Hawley, 1985)

Matrix factor (unitless) 0.15 (Hawley, 1985)

Exposure duration (years) 1 Short-term excavationscenario

Body weight (kg) 70 Standard exposure factor (U.S. EPA,
1989b)

_p' Averaging time for noncarcinogenic effects 365 1 year x 365 days/year = 365 days
(days) (U.S. EPA, 1989b)

Averaging time for carcinogenic effects 25,550 70 years x 365 days/year = 25,550
(days) days (U.S. EPA, 1989b)

Dermal Contact with Soil at Sites 4, 8, 11, 13 (long-term occupation)

Surface area (cm2) 3120 Adult arms and hands (U.S. EPA,
1989c)

Exposure time (hours/day) 8 Standard exposure factor (U.S. EPA,
1991a)

Exposure frequency (days/year) 235 Standard exposure factor (U.S. EPA,
1991a)

Adherence factor (mg/cm2) 1.05 (Driver, et al., 1989)

Absorption factor (hr") 0.0046 (Hawley, 1985)

Matrix factor (unitless) 0.15 (Hawley, 1985)

Exposure duration (years) 20 Standard exposure factor (U.S. EPA,
1991a)

Body weight (kg) 70 Standard exposure factor (U.S. EPA,
1989b)

JC/WPS"/6203.11/01-06-93



Table 20.3-11
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Parameter Value Rationale
,,

Averaging time for noncarcinogenic effects 7,300 20 years x 365 days/year = 7,300
(days) days (U.S. EPA, 1989b)

Averaging time for carcinogenic effects 25,550 70 years x 365 days/year = 25,550
(days) days (U.S. EPA, 1989b)

Inhalation of VOCs at Sites 3, 5, 6, 7, 19 (short-term excavation)

Inhalation rate (m3/hour) 1.4 Assumes a worker spends 50% of
his time in heavy activity and 50% in
moderate activity (U.S. EPA, 1989c)

Exposure time (hours/day) 8 Standard workday

Exposure frequency (days/year) 20 Assumes a worker in an excavation 5
days/week for 4 weeks

Exposure duration (years) 1 Short-term excavation scenario

Body weight (kg) 70 Standard exposure factor (U.S. EPA,
1989b)

Averaging time for noncarcinogenic effects 365 1 year x 365 days/year = 365 days
(days) (U.S. EPA, 1989b)

Averaging time for carcinogenic effects 25,550 70 years x 365 days/year = 25,550
(days) days (U.S. EPA, 1989b)

Inhalation of VOCs at Sites 4, 8, 11, 13 (long-term occupation)

Inhalation rate (m3/hour) 1.4 Assumes a worker spends 50% of
his time in heavy activity and 50% in
moderate activity (U.S. EPA, 1989c)

Exposure time (hours/day) 8 Standard workday

Exposure frequency (days/year) 235 Standard exposure factor (U.S. EPA,
1991a)

Exposure duration (days) 20 Standard exposure factor (U.S. EPA,
1991a)

Body weight (kg) 70 Standard exposure factor (U.S. EPA,
1989b)

Averaging time for noncarcinogeniceffects 7,300 20 years x 365 days/year = 7,300
(days) days (U.S. EPA, 1989b)

JC/WP576203.II/01-06-93
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_, (Page 4 of 6)

Parameter Value Rationale
I

Averaging time for carcinogenic effects 25,550 70 years x 365 days/year = 25,550
(days) days (U.S. EPA, 1989b)

Inhalationof Fugitive Dust at Sites 4, 8,11, 13 (long,term occupation)

Inhalation rate (m3/hour) 1.4 Assumes a worker spends 50% of
his time in heavy activity and 50% in
moderate activity (U.S. EPA, 1989c)

Dust loading rate (Kg/m3) 6 x 10.7 Excavation is assumed (DOE 1983)

Exposure time (hours/day) 8 Standard workday

Exposure frequency (days/year) 235 Standard exposure factor (U.S. EPA,
1991a)

Exposure duration (days) 20 Standard exposure factor (U.S. EPA,
1991a)

Body weight (kg) 70 Standard exposure factor (U.S. EPA,
1989b)

_' Averaging time for noncarcinogenic effects 7,300 20 years x 365 days/year = 7,300
(days) days (U.S. EPA, 1989b)

Averaging time for carcinogenic effects 25,550 70 years x 365 days/year = 25,550
(days) days (U.S. EPA, 1989b)

Recreational

Ingestion of Soil (Recreational Scenario)

Juvenile soil ingestion rate (mg/day) 140 Standard exposure factor (U.S. EPA,
1989c)

Exposure frequency (clays/year) 25 Assumes 1 visit/twoweeks to site.
Parameter accounts for time spent
away from home (U.S. EPA, 1991a)

Exposure duration (years) 5 Assumption

Body weight (kg) 25 Average weight juvenile between
ages 5 and 10 (U.S. EPA, 1989c)

Averaging time for noncarcinogenic effects 1,825 5 years x 365 days/years = 1,825
(days) days (U.S. EPA, 1989b)

Averaging time for carcinogenic effects 25,550 70 years x 365 days/year = 25,550
_' (days) _days (U.S. EPA, 1989b)

}CAVI)5"/6203.l l/01-06-93
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Parameter Value Rationale

Dermal ContactwlthSoll _ ,

Surfacearea (cm2) 275 Arms, hands, and legs child age 5 to
10 (U.S. EPA, 1989c)

Exposuretime (hours/day) 8 Assumption

Adherence factor (mg/cm2) 1.05 (Driver,et al., 1989)

Adsorptionfactor (hr") 0.0046 (Hawley, 1985)

Matrixfactor (unitless) 0.15 (Hawley, 1985)

Exposure frequency (days/year) 25 Assumes 1 visit/week to site.
Parameter accounts for time spent
away from home (U.S. EPA, 1991a)

Exposure duration (years) 5 Assumption

Body weight (kg) 25 Average weight juvenile between
ages 5 and 10 (U.S. EPA, 1989c)

_m, Averaging time for noncarcinogenic effects 1,825 5 years x 365 days/years = 1,825
(days) days (U.S. EPA, 1989b)

Averaging time for carcinogenic effects 25,550 70 years x 365 days/year = 25,550
(days) days (U.S. EPA, 1989b)

Residential

Inhalation of VOCs

Adult inhalation rate (m3/hour) 0.63 15 m3/day (U.S. EPA, 1989b)

Exposure time (hours/day) 17 average-case

Exposure frequency (days/year) 350 Parameter accounts for time spent
away from home (U.S. EPA, 1991a)

Exposure duration (years) 5 Assumption

Body weight (kg) 70 Standard exposure factor (U.S. EPA,
1989b)

Averaging time for noncarcinogenic effects 1,825 5 years x 365 days/year = 1,825
(days) days (U.S. EPA, 1989b)

Averaging time for carcinogenic effects 25,550 70 years x 365 days/year = 25,550
(days) days (U.S. EPA, 1989b)

JC/WP576203.] l/01-06-93
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Parameter I Value Rationale

I

Inhalation Fug Dof: itlvei ust

Adultinhalationrate (m3/hour) 0.63 15 m3/day(U.S. EPA, 1989b)

Dust loadingrate (kg/m3) 1 x 10.7 Residentswill be exposed to a small
amountof dust from excavationand
foot traffic (NCRP 1984a)

Exposuretime (hours/day) 17 average-case

Exposurefrequency(days/year) 350 Parameteraccountsfor timespent
away from home (U.S. EPA, 1991a)

Exposureduration(years) 5 Assumption

Bodyweight (kg) 70 Standardexposurefactor (U.S. EPA,
1989b)

Averagingtime for noncarcinogeniceffects 1,825 5 years x 365 days/year = 1,825
(days) days (U.S. EPA, 1989b)

IP, Averaging time for carcinogenic effects 25,550 70 years x 365 days/year = 25,550
(days) days (U.S. EPA,

1989b)
I
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Table 20.3-12

RME ParametersUsed to EstimateFuture
ResidentialExposure,Moffett Field: OU2

Parameter Value Rationale

Adult Ingestion of Soil

Adult soil ingestion rate (mg/day) 100 Standard exposure factor (U.S. EPA,
1991a)

Exposure frequency (days/year) 350 Parameter accounts for time spent
away from home (U.S. EPA, 1991a)

Exposure duration (years) 24 Upper 90_hpercentile for time spent
in one residence (U.S. EPA, 1991a)

Body weight (kg) 70 Standard exposure factor (U.S. EPA,
1989c)

Averaging time for noncarcinogenic effects 8,760 24 years x 365 days/years = 8,760
(days) days (U.S. EPA, 1989b)

_' Averaging time for carcinogenic effects (days) 25,550 70 years x 365 days/year = 25,550
days (U.S. EPA, 1989b)

Juvenile Ingestion of Soil

Juvenile soil ingestion rate (rag/day) 200 Standard exposure factor (U.S. EPA,
1991a)

Exposure frequency (days/year) 350 Parameter accounts for time spent
away from home (U.S. EPA, 1991a)

Exposure duration (years) 6 Upper 90'hpercentile for time spent
in one residence (U.S. EPA, 1991a)

Body weight (kg) 16 Assumes 16 kg child and 70 kg adult
(U.S. EPA, 1989c)

Averaging time for noncarcinogenic effects 2,190 6 years x 365 days/years = 2,190
(days) days (U.S. EPA,

1989b)

Averaging time for carcinogenic effects (days) 25,550 70 years x 365 days/year = 25,550
days (U.S. EPA, 1989b)

V
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Parameter Value I Rationale

Dermal Contact with Soil , _

Surface area 8170 Adult arms, hands, and legs (U.S.
EPA, 1989c)

Exposure time (hours/day) 0.45 Average time spent outdoors at
home (U.S. EPA, 1989c)

Adherence factor (mg/cm2) 1°05 (Driver, et al., 1989)

Adsorption factor (hr_) 0.0046 (Hawley, 1985)

Matrix factor (unitless) 0.15 (Hawley, 1985)

Exposure frequency (days/year) 350 Parameter accounts for time spent
away from home (U.S. EPA, 1991a)

Exposure duration (years) 30 Upper 90mpercentile for time spent
in one residence (U.S. EPA, 1991a)

Body weight (kg) 70 Standard exposure factor (U.S. EPA,
1989b)

Averaging time for noncarcinogenic effects 10,950 30 years x 365 days/years = 10,950
(days) days (U.S. EPA, 1989b)

Averaging time for carcinogenic effects (days) 25,550 70 years x 365 days/year = 25,550
days (U.S. EPA, 1989b)

Inhalation of VOCs

Adult inhalation rate (m3/hour) 0.83 20 m3/day (U.S. EPA, 1989b)

Exposure time (hours/day) 17 Parameter accounts for time spent
away from home (U.S. EPA, 1989c)

Exposure frequency (days/year) 350 Parameter accounts for time spent
away from home (U.S. EPA, 1991a)

Exposure duration (years) 30 Upper 90'" percentile for time spent
in one residence (U.S. EPA, 1991a)

Body weight (kg) 70 Standard exposure factor (U.S. EPA,
1989b)

Averaging time for noncarcinogenic effects 10,950 30 years x 365 days/year = 10,950
(days) days (U.S. EPA, 1989b)

JC/WPS?6203.] 2/0]-06-93
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Parameter Value Rationale

Averaging time for carcinogenic effects (days) 25,550 70 years x 365 days/year = 25,550
days (U.S. EPA, 1989b)

Ingestion of Contaminated Vegetables

Vegetable Ingestion rate (g/day) 80 Standard exposure factor (U.S. EPA,
1991a)

Fraction ingested from contaminated source 1 30% and 40% diet fractions for fruits
(unitless) and vegetables; respectively, are

averaged into ingestion rate (U.S.
EPA, 1991a)

Exposure frequency (days/year) 350 Standard exposure factor (U.S. EPA,
1991a)

Exposure duration (years) 30 Upper 90'_ percentile for time spent
in one residence (U.S. EPA, 1991a)

Body weight (kg) 70 Standard exposure factor (U.S. EPA,
1991a)

Averaging time for noncarcinogenic effects 10,950 30 years x 365 days/year = 10,950
(days) days (U.S. EPA, 1989b)

Averaging time for carcinogenic effects (days) 25,550 70 years x 365 days/year = 25,550
days (U.S. EPA, 1989b)

JC/WP576203.12/01-06-93



Table 20.3-13

AVERAGE ParametersUsed to Estimate Future
ResidentialExposure,Moffett Field: OU2

I
Parameter Value I Rationale

It Ingestio SAdu nor oil : .......

Adult soil ingestion rate (mg/day) 100 Standard exposure factor (U.S. EPA,
1991a)

Exposure frequency (days/year) 350 Parameter accounts for time spent
away from home (U.S. EPA, 1991a)

Exposure duration (years) 3 (U.S. EPA, 1991a)

Body weight (kg) 70 Standard exposure factor (U.S. EPA,
1989c)

Averaging time for noncarcinogenic effects 1,095 3 years x 365 days/years = 1,095
(days) days (U.S. EPA, 1989b)

Averaging time for carcinogenic effects (days) 25,550 70 years x 365 days/year = 25,550
_' days (U.S. EPA, 1989b)

Juvenile Ingestion of Soil

Juvenile soil ingestion rate (mg/day) 200 Standard exposure factor (U.S. EPA,
1991a)

Exposure frequency (days/year) 350 Parameter accounts for time spent
away from home (U.S. EPA, 1991a)

Exposure duration (years) 6 Upper 90'hpercentile for time spent
in one residence (U.S. EPA, 1991a)

Body weight (kg) 16 Assumes 16 kg child and 70 kg adult
(U.S. EPA, 1989c)

Averaging time for noncarcinogenic effects 2,190 6 years x 365 days/years = 2,190
(days) days (U.S. EPA, 1989b)

Averaging time for carcinogenic effects (days) 25,550 70 years x 365 days/year = 25,550
days (U.S. EPA, 1989b)

Dermal Contactwith Soil

Surface area (cm2) I 8170 I Adult arms' hands' and legs(U'S'EPA,1989c)

JC!WP576203,13/01-06-93



Table 20.3-13

v (Page 2 of 3)

Parameter I Value Rationale

Exposure time (hours/day) 0.45 Average time spent outdoors at
home (U.S. EPA, 1989c)

Adherence factor (mg/cm2) 1.05 (Driver, et al., 1989)

Adsorption factor (hr_) 0.0046 (Hawley, 1985)

Matrix factor (unitless) 0.15 (Hawley, 1985)

Exposure frequency (days/year) 350 Parameter accounts for time spent
away from home (U.S. EPA, 1991a)

Exposure duration (years) 9 (U.S. EPA, 1991a)

Body weight (kg) 70 Standard exposure factor (U.S. EPA,
1989b)

Averaging time for noncarcinogenic effects 3,285 9 years x 365 days/years = 3,285
(days) days (U.S. EPA, 1989b)

Averaging time for carcinogenic effects (days) 25,550 70 years x 365 days/year = 25,550

_, days (U.S. EPA, 1989b)
Inhalation of VOCs

Adult inhalation rate (m3/hour) 0.83 20 m3/day(U.S. EPA, 1989b)

Exposure time (hours/day) 17 Parameter accounts for time spent
away from home (U.S. EPA, 1989c)

Exposure frequency (days/year) 350 Parameter accounts for time spent
away from home (U.S. EPA, 1991a)

Exposure duration (years) 9 (U.S. EPA, 1991a)

Body weight (kg) 70 Standard exposure factor (U.S. EPA,
1989b)

Averaging time for noncarcinogenic effects 3,285 9 years x 365 days/year = 3,285
(days) days (U.S. EPA, 1989b)

Averaging time for carcinogenic effects (days) 25,550 70 years x 365 days/year = 25,550
days (U.S. EPA, 1989b)

Ingestion of Contaminated Vegetables
!

Vegetable Ingestion rate (g/day) 61 t Standard exposure factor (U.S. EPA,

11991a)

JC/WP576203.13/01-06-93



Table 20.3-13

_' (Page 3 of 3)

Parameter Value Rationale

Fraction ingested from contaminated source 1 30% and 40% diet fractions for fruits
(unitless) and vegetables; respectively, are

averaged into ingestion rate (U.S.
EPA, 1991a)

Exposure frequency (days/year) 350 Standard exposure factor (U.S. EPA,
1991a)

Exposure duration (years) 9 (U.S. EPA, 1991a)

Body weight (kg) 70 Standard exposure factor (U.S. EPA,
1991a)

Averaging time for noncarcinogenic effects 3,285 9 years x 365 days/year = 3,285
(days) days (U.S. EPA, 1989b)

Averaging time for carcinogenic effects (days) 25,550 70 years x 365 days/year = 25,550
days (U.S. EPA, 1989b)

JC/WP576203.13/0!-06-93



TABLE 20.3-57

Estimated Mean Daily Intakes and Hazard Quotients (HQ) for
Current Occupational Exposures: Site 13

NAS Moffett Field OU2

Concentration IntakeFactor Estimated
(mg/kg or (day1 or Daily Intake RfD c Hazard

Chemical mg/m3)• m3/kg-day)b (mg/kg-day) (mg/kg-day) Quotient

Antimony 5.75E+00 4.60E-07 2.64E-06 4.00E-04 6.61E-03

Cadmium 2.74E+00 4.60E-07 1.26E-06 1.0(O-03 1.26E-03

Copper 4.25E+01 4.60E-07 1.95E-05 3.70E-02 5.28E-04

Manganese 5.77E+02 4.60E-07 2.65E-04 1.00E-01 2.65E-03
Nickel 7.88E+01 4.60E-07 3.63E-05 2.00E-02 1.81E-03

Silver 7.40E-01 4.60E-07 3.40E-07 5.00E-03 6.81E-05

Zinc 1.07E+02 4.60E-07 4.91E-05 2.00E-01 2.46E-04

Bis(2-ethylhexyl)phthalate 2.58E-01 4.60E-07 1.19E-07 2.00E-02 5.94E-06

Di-n-butylphthalate 1.37E-01 4.60E-07 6.29E-08 1.00E-01 6.29E-07
Toluene 2.44E-03 4.60E-07 1.12E-09 2.00E-01 5.61E-09

TOTAL 1.32E-02

Antimony 5.75E+00 3.01E-07 1.73E-06 4.00E-IN 4.33E-03
Cadmium 2.74E+00 3.01E-08 8.26E-08 6.00E-05 1.38E-03

Copper 4.25E+01 3.01E-07 1.28E-05 1.85E-02 6.92E-04

Manganese 5.77E+02 3.01E-07 1.74E-IN 1.00E-01 1.74E-03
Nickel 7.88E+01 3.01E-07 2.38E-05 1.00E-03 2.38E-02

Silver 7.40E-01 3.01E-07 2.23E-07 5.00E-03 4.46E-05

Zinc 1.07E+02 3.01E-07 3.22E-05 1.00E-01 3.22E-04

Bis(2-ethylhexyl)phthalate 2.58E-01 3.01E-05 7.78E-06 2.00E-02 3.89E-04

Di-n-butylphthalate 1.37E-01 3.01E-05 4.12E-06 8.50E-02 4.85E-05
Toluene 2.44E-03 9.04E-07 2.21E-09 2.00E-01 1.10E-08

TOTAL 3.27E-02

Antimony 5.75E+00 6.18E-08 3.55E-07 4.0(0-04 8.88E-04
Cadmium 2.74E+00 6.18E-08 1.69E-07 1.00E-03 1.69E-04

Copper 4.25E+01 6.18E-08 2.62E-06 3.70E-02 7.09E-05

Manganese 5.77E+02 6.18E-08 3.57E-05 1.10E-04 3.24E-01

_, Silver 7.40E-01 6.18E-08 4.57E-08 5.0(0-03 9.15E-06
Zinc 1.07E+02 6.18E-08 6.60E-06 2.00E-01 3.30E-05

TBL20-3.57:I/26/93



Table 20.3-57

_' (Page2 of2)

Concentration IntakeFactor Estimated
(mg/kg or (dayl or Daily Intake RID € Hazard

Chemical mg/m3)" m3/kg-day)b (mg/kg-day) (mg/kg-day) Quotient

Bis(2-ethylhexyl)phthalate 2.58E-01 6.18E-08 1.60E-08 2.00E-02 7.98E-07

Di-n-butylphthalate 1.37E-01 6.18E-08 8.45E-09 1.00E-01 8.45E-08
Toluene 2.44E-03 6.18E-08 1.51E-10 1.10E-01 1.37E-09

TOTAL 3.25E-01

Toluene 1.68E-10 1.03E-01 1.73E-11 1.10E-01 1.57E-10

TOTAL ALL PATHWAYS 3.71E-01

' Concentration in soil and produce for ingestion and dermal pathways is in mg/kg. Concentration in air for
inhalation pathways is mg/m3.

b Intake factor for ingestion and dermal exposure pathways is day1. Intake factor for inhalation pathways is
m3/kg-day.
Reference Dose

TBL20-3.57:I/26/93



TABLE 20.3-58

_, Estimated RME Daily Intakes and Hazard Quotients (HQ)
for Current Occupational Exposures: Site 13

NAS Moffett Field OU2

Intake Factor Estimated
Concentration (day"1or Daily Intake RfD € Hazard

Chemical (mg/kg or mg/m3)" m3]kg-day)b (mg/kg-day) (mg/kg-day) Quotient

•: :..:...... ::: : .::::::::: .:. : : • : : : .:::::. : • .. r ....... ::.: .: .: :.:.:: : :: :.:....:: •

Antimony 7.83E+00 4.89E-07 3.83E-06 4.00E-IM 9.58E-03

Cadmium 4.99E+00 4.89E-07 2.44E-06 1.00E-03 2.44E-03

Copper 4.85E+01 4.89E-07 2.37E-05 3.70E-02 6.42E-04

Manganese 6.53E+02 4.89E-07 3.19E-04 1.00E-01 3.19E-03

Nickel 8.46E+01 4.89E-07 4.14E-05 2.00E-02 2.07E-03

Silver 1.08E+00 4.89E-07 5.30E-07 5.00E-03 1.06E-04

Zinc 1.45E+02 4.89E-07 7.10E-05 2.00E-01 3.55E-04

Bis(2-ethylhexyl)phthalate 4.16E-01 4.89E-07 2.03E-07 2.00E-02 1.02E-05

Di-n-butylphthalate 1.80E-01 4.89E-07 8.79E-08 1.00E-01 8.79E-07

Toluene 2.78E-03 4.89E-07 1.36E-09 2.00E-01 6.81E-09

I_, TOTAL 1.84E-02

Derm l Ab_ pti_:: _ 0_i[ _!iiiiiiii i_:__::ii!i:i_i_i:i_i:i_:iii:!_ii_ilz_iiiili!i!iii_i_ii!i!i!_iii:;:!i_iiiiiiiiilii!i_ii_z?:_i.!iiiliiiiiii!iiiiiiil!iiiiii;ijiiiiiili;ii9:;iiiiiiiii!iii.iiii;ii_iiii_ili:!!i!iiiii_!Jiiiiiiii_ii.iiiiiii!iiiiiiiiiiiiii!!ii!ii::iliii!ii:_i_!iZiiiii:i
Antimony 7.83E+00 3.21E-07 2.51E-06 4.00E-tM 6.27E-03

Cadmium 4.99E+00 3.21E-08 1.60E-07 6.00E-05 2.67E-03

Copper 4.85E+01 3.21E-07 1.56E-05 1.85E-02 8.41E-04

Manganese 6.53E+02 3.21E-07 2.09E-04 1.00E-01 2.09E-03

Nickel 8.46E+01 3.21E-07 2.71E-05 1.00E-03 2.71E-02

Silver 1.08E+00 3.21E-07 3.47E-07 5.00E-03 6.94E-05

Zinc 1.45E+02 3.21E-07 4.65E-05 1.00E-01 4.65E-IM

Bis(2-ethylhexyl)phthalate 4.16E-01 3.21E-05 1.33E-05 2.00E-02 6.66E-04

Di-n-butylphthalate 1.80E-01 3.21E-05 5.76E-06 8.50E-02 6.78E-05

Toluene 2.78E-03 9.62E-07 2.68E-09 2.00E-01 1.34E-08

TOTAL 4.02E-02

n i::.o iii:::iii::::::il ii::::i :i ii :. : : i: :: : : ii:ii :i: i!} i:iii i _ii!_!_!iiiiii_iiiiiiill ....[ _latl ,n::iiOf:F_|pte!::::Du_i! ! : : :::::iiiiii::iiiii :::i ::iiii ::::::::::::::::::::ii :i::::::i::::!i!i::::::i::::iii:::::::::::::::::::::::::::::i::i::i::i:::::::i::::ii:::: ::: : : :: ::: : :::.:.::::::::::::: :::::::::::: : :::: :::::::::::::: :::::::::::::::::::::: :::: :::::::::!::::i::::::::::::::::::::::::::::::::::::::_:_::?_::!:i:!::::::::::::::::::::::::::::::::::::::::::::::::::::

Antimony 7.83E+00 6.58E-08 5.15E-07 4.00E-IM 1.29E-03

Cadmium 4.99E+00 6.58E-08 3.28E-07 1.00E-03 3.28E-IM

Copper 4.85E+01 6.58E-08 3.19E-06 3.70E-02 8.62E-05

TBL20-3.58:It'26/93



TABLE 20.3-58

_' (Page 2 of 2)

IntakeFactor Estimated
Concentration (day_ or Daffy Intake RfD: Hazard

Chemical (mg/kg or mghn3)' m3/kg-day)b (mg/kg-day) (mg/kg-day) Quotient

Manganese 6.53E+02 6.58E-08 4.29E-05 1.10E-04 3.90E-01

Silver 1.08E+00 6.58E-08 7.12E-08 5.00E-03 1.42E-05

Zinc 1.45E+02 6.58E-08 9.54E-06 2.00E-01 4.77E-05

Bis(2-ethylhexyl)phthalate 4.16E-01 6.58E-08 2.73E-08 2.00E-02 1.37E-06

Di-n-butylphthalate 1.80E-01 6.58E-08 1.18E-08 1.00E-01 1.18E-07

Toluene 2.78E-03 6.58E-08 1.83E-10 1.10E-01 1.66E-09

TOTAL 3.92E-01

Toluene 1.92E-10 1.10E-01 2.10E-11 1.10E-01 1.91E-10

TOTAL ALL PATHWAYS 4.50E-01

• Concentrationin soil and producefor ingestion and dermalpathwaysis in mg/kg. Concentrationin
air for inhalationpathways is mg/m3.

V b Intake factor for ingestion and dermal exposure pathways is day_. Intake factor for inhalation
pathways is m3/kg-day.

c Reference Dose

TBL20-3.58:1/2.6/93



TABLE 20.3-59

_' Estimated Mean Daily Intakes and Hazard Quotients (HQ)
for Future Residential Juvenile Exposures: Site 13

NAS Moffett Field OU2

Intake Estimated

Concentration Factor Daily Intake RID" Hazard
Chemical (mg/kg) (dayl) (mg/kg-day) (mg/kg-day) Quotient

Antimony 5.75E+00 1.20E-05 6.89E-05 4.00E-04 1.72E-01

Cadmium 2.74E+00 1.20E-05 3.28E-05 1.00E-03 3.28E-02

Copper 4.25E+01 1.20E-05 5.09E-04 3.70E-02 1.38E-02

Manganese 5.77E+02 1.20E-05 6.92E-03 1.00E-01 6.92E-02
Nickel 7.88E+01 1.20E-05 9.45E-04 2.00E-02 4.73E-02

Silver 7.40E-01 1.20E-05 8.87E-06 5.00E-03 1.77E-03

Zinc 1.07E+02 1.20E-05 1.28E-03 2.00E-01 6.40E-03

Bis(2-ethylhexyl)phthalate 2.58E-01 1.20E-05 3. lOE-06 2.00E-02 1.55E-04

Di-n-butylphthalate 1.37E-01 1.20E-05 1.64E-06 1.00E-01 1.64E-05
Toluene 2.44E-03 1.20E-05 2.92E-08 2.00E-01 1.46E-07

TOTAL 3.43E-01

" Reference Dose

TBI.20-3.59:1/26/93



TABLE 20.3-60

_, Estimated Mean Daily Intakes and Hazard Quotients (HQ)
for Future Residential Adult Exposures: Site 13

NAS Moffett Field OU2

IntakeFactor Estimated
Concentration (dayx or Daily Intake RID € Hazard

Chemical (mg/kg or mg/m3)' m3/kg-day)b (mg/kg-day) (mg/kg-day) Quotient

Antimony 5.75E+00 1.37E-06 7.88E-06 4.00E-04 1.97E-02
Cadmium 2.74E+00 1.37E-06 3.75Eo06 1.00E-03 3.75E-03

Copper 4.25E+01 1.37E-06 5.82E-05 3.70E-02 1.57E-03

Manganese 5.77E+02 1.37E-06 7.90E-IN 1.00E-01 7.90E-03
Nickel 7.88E+01 1.37E-06 1.08E-04 2.00E-02 5.40E-03

Silver 7.40E-01 1.37E-06 1.01E-06 5.00E-03 2.03E-04

Zinc 1.07E+02 1.37E-06 1.46E-IN 2.00E-01 7.31E-04

Bis(2-ethylhexyl)phthalate 2.58E-01 1.37E-06 3.54E-07 2.00E-02 1.77E-05

Di-n-butylphthalate 1.37E-01 1.37E-06 1.87E-07 1.00E-01 1.87E-06

Toluene 2.44E-03 1.37E-06 3.34E-09 2.00E-01 1.67E-08

TOTAL 3.93E-02

Antimony 5.75E+00 1.18E-06 6.76E-06 4.00E-04 1.69E-02

Cadmium 2.74E+00 1.18E-07 3.22E-07 6.00E-05 5.37E-03

Copper 4.25E+01 1.18E-06 4.99E-05 1.85E-02 2.70E-03

Manganese 5.77E+02 1.18E-06 6.78E-04 1.00E-01 6.78E-03

Nickel 7.88E+01 1.18E-06 9.26E-05 1.00E-03 9.26E-02

Silver 7.40E-01 1.18E-06 8.70E-07 5.00E-03 1.74E-04

Zinc 1.07E+02 1.18E-06 1.25E-04 1.00E-01 1.25E-03

Bis(2-ethylhexyl)phthalate 2.58E-01 1.18E-04 3.03E-05 2.00E-02 1.52E-03

Di-n-butylphthalate 1.37E-01 1.18E-04 1.61E-05 8.50E-02 1.89E-04

Toluene 2.44E-03 3.53E-06 8.60E-09 2.00E-01 4.30E-08

TOTAL 1.27E-01

in_ion Of _!iii!_; ::i_bi_ i:i;:_ :::_:::::i_:i:: :: ::::__::i:i::i:::ii:i iiii::::_:i::i:_iiiiiiiiiiii:_;_:iii_iiii!:_iiili;_:::_! _:iil;_iiiiiiiiiiiiiiiii!iiiiiii:iiii:i_i_iiii_iii_i_i_i_ii;iiiiliilii_iiiiiiiiiii_iiiiiii_iiii_:i_i::_!i;:i_iiiii:_:::::::__:_::::::::_:::__:_::::__::_:__ ::i:

Antimony 5.75E+00 3.78E-05 2.18E-04 4.00E-04 5.44E-01

Cadmium 2.74E+00 1.49E-04 4.07E-04 1.00E-03 4.07E-01

Copper 4.25E+01 2.01E-04 8.54E-03 3.70E-02 2.31E-01

Manganese 5.77E+02 5.56E-05 3.21E-02 1.00E-01 3.21E-01

Nickel 7.88E+01 4.51E-05 3.55E-03 2.00E-02 1.78E-01

TBL20-3.60:I/26/93



Table 20.3-60

_, (Page 2 of 2)

Intake Factor Estimated
Concentration (day"1or Daily Intake RfD € Hazard

Chemical (mg/kg or rag/m3)' m3/kg-day)b (mg/kg-day) (mglkg-day) Quotient

Silver 7.40E-01 1.02E-04 7.56E-05 5.00E-03 1.51E-02

Zinc 1.07E+02 7.30E-04 7.79E-02 2.00E-01 3.90E-01

Bis(2-ethylhexyl)phthalate 2.58E-01 2.52E-05 6.50E-06 2.00E-02 3.25E-04

Di-n-butylphthalate 1.37E-01 2.87E-05 3.92E-06 1.00E-01 3.92E-05
•Toluene 2.44E-03 8.11E-04 1.98E-06 2.00E-01 9.89E-06

TOTAL 2.09E+00
• ........ .... ...... ....... ..... ........ ......

Toluene 1.68E-10 1.94E-01 3.26E-11 1.10E-01 2.97E-10

TOTAL ALL PATHWAYS 2.25E+00

i oncentration in soil and prgduce for ingestion and dermal pathways is in mg/kg. Concentration in air forinhalation pathways is mg/m'.
Inlake factor for ingestion and dermal exposure pathways is day_. Intake factor for inhalation pathways is
m'/kg-day.

c Reference Dose

V

TBL20-3.60:I/26/93



TABLE 20.3-61

v Estimated RME Daily Intakes and Hazard Quotients (HQ)
for Future Residential Juvenile Exposures: Site 13

NAS Moffett Field OU2

Intake Estimated
Concentration Factor Daily Intake RID' Hazard

Chemical (mg/kg) (day"l) (mg/kg-day) (mg/kg-day) Quotient

::: _::. :i:i:_ i_i_i_ii_ _Lii: _}i:::ii::i:}i:_}_ :_ i _:_ !:: ::i_i_iiiiiii_i! iiii:[iiiiiiiilli::i : i i :::[i:i: il ::::::: i iiiiiii:i: ii iiliii :ili::::i:::?:i: :::::::::.::i:::i::_:_

Antimony 7.83E+00 1.20E-05 9.38E-05 4.00E-04 2.35E-01

Cadmium 4.99E+00 1.20E-05 5.98E-05 1.00E-03 5.98E-02

Copper 4.85E+01 1.20E-05 5.82E-04 3.70E-02 1.57E-02

Manganese 6.53E+02 1.20E-05 7.82E-03 1.00E-01 7.82E-02

Nickel 8.46E+01 1.20E-05 1.01E-03 2.00E-02 5.07E-02

Silver 1.08E+00 1.20E-05 1.30E-05 5.00E-03 2.59E-03

Zinc 1.45E+02 1.20E-05 1.74E-03 2.00E-O1 8.70E-03

Bis(2-ethylhexyl)phthalate 4.16E-01 1.20E-05 4.98E-06 2.00E-02 2.49E-04

Di-n-butylphthalate 1.80E-01 1.20E-05 2.15E-06 1.00E-01 2.15E-05

Toluene 2.78E-03 1.20E-05 3.34E-08 2.00E-01 1.67E-07

TOTAL 4.51E-01

aReference Dose

TBL20-3.61:I/26/93



TABLE 20.3-62

Estimated RME Daily Intakes and Hazard Quotients (HQ)
for Future Residential Adult Exposures: Site 13

NAS Moffett Field OU2

Intake Factor Estimated
Concentration (dayx or Daily Intake RfD c Hazard

Chemical (mg/kg or mghn3)' m3/kg-day)b (mg/kg-day) (mg/kg-day) Quotient

Soil ingestlo_::::::: _::_:_:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: :: :::i

Antimony 7.83E+00 1.37E-06 1.07E-05 4.00E-04 2.68E-02
Cadmium 4.99E+00 1.37E-06 6.84E-06 1.00E-03 6.84E-03

Copper 4.85E+01 1.37E-06 6.65E-05 3.70E-02 1.80E-03

Manganese 6.53E+02 1.37E-06 8.94E-04 1.00E-01 8.94E-03

Nickel 8.46E+01 1.37E-06 1.16E-(M 2.00E-02 5.80E-03

Silver 1.08E+00 1.37E-06 1.48E-06 5.00E-03 2.97E-04

Zinc 1.45E+02 1.37E-06 1.99E-04 2.00E-01 9.94E-04

Bis(2-ethylhexyl)phthalate 4.16E-01 1.37E-06 5.69E-07 2.00E-02 2.85E-05

Di-n-butylphthalate 1.80E-01 1.37E-06 2.46E-07 1.00E-01 2.46E-06
Toluene 2.78E-03 1.37E-06 3.81E-09 2.00E-01 1.91E-08

TOTAL 5.15E-02

I_' Dermal Absorption _om _iI _: i _: iiiii :_!iiiiiiiiiiiii_i_i_:iiiiii!!i!iiiii_:i::_:ii:_iiiiii:iii:_:i_i_:i_:_::iiiii_:ii_::: i

Antimony 7.83E+00 I.18E-06 9.20E-06 4.00E-04 2.30E-02

Cadmium 4.99E+00 1.18E-07 5.86E-07 6.00E-05 9.77E-03

Copper 4.85E+01 1.18E-06 5.70E-05 1.85E-02 3.08E-03

Manganese 6.53E+02 1.18E-06 7.67E-04 1.00E-01 7.67E-03

Nickel 8.46E+01 1.18E-06 9.94E-05 1.00E-03 9.94E-02

Silver 1.08E+00 1.18E-06 1.27E-06 5.00E-03 2.54E-04

Zinc 1.45E+02 1.18E-06 1.71E-04 1.00E-01 1.71E-03

Bis(2-ethylhexyl)phthalate 4.16E-01 I. 18E-04 4.88E-05 2.00E-02 2.44E-03

Di-n-butylphthalate 1.80E-01 1.18E-04 2.11E-05 8.50E-02 2.48E-04

Toluene 2.78E-03 3.53E-06 9.81E-09 2.00E-01 4.90E-08

TOTAL 1.48E-01

_sti°n i_g!HO_ Gr°_i _etabl_ i i:ii :ii _:i i_i_:_:::_:::i_:i:_:_i:/_iiiii!iiii_::_,i_iiiii!iiiiiiiiii:iii_iii_ii_:iii_iiiilli !ii: : iii:_

Antimony 7.83E+00 5.52E-05 4.32E-04 4.00E-04 1.08E+00

Cadmium 4.99E+00 2.17E-04 1.08E-03 1.00E-03 1.08E+00

Copper 4.85E+01 2.94E-04 1.42E-02 3.70E-02 3.85E-01

_, Manganese 6.53E+02 8.11E-05 5.29E-02 1.00E-01 5.29E-01

TBL20-3.62:1/26/93



TABLE 20.3-62

(Page 2 of 2)

Intake Factor Estimated
Concentration (day"_or Daily Intake RfD c Hazard

Chemical (mg/kg or mg/m3)" m3/kg-day)b (mg/kg-day) (mg/kg-day) Quotient

Nickel 8.46E+01 6.58E-05 5.56E-03 2.00E-02 2.78E-01

Silver 1.08E+00 1.49E-04 1.61E-04 5.00E-03 3.23E-02

Zinc 1.45E+02 1.07E-03 1.55E-01 2.00E-01 7.73E-01

Bis(2-ethylhexyl)phthalate 4.16E-01 3.67E-05 1.53E-05 2.00E-02 7.63E-04

Di-n-butylphthalate 1.80E-01 4.19E-05 7.52E-06 1.00E-01 7.52E-05

Toluene 2.78E-03 1.18E-03 3.29E-06 2.00E-01 1.65E-05

TOTAL 4.16E+00

:i_ iiiiiiiiiiii:i: iiiiilii iiiiiiiiii:_iiiiiii:_iii
Toluene 1.92E-10 1.94E-01 3.72E-11 1.10E-01 3.38E-10

TOTAL ALL PATHWAYS 4.36E+00

" Concentrationin soil andproducefor ingestion and dermalpathwaysis in mg/kg. Concentrationin air
for inhalation pathways is mg/m3.

b Intakefactorfor ingestion anddermal exposurepathwaysis dayk Intakefactorfor inhalationpathways
is m3/kg-day.

c Reference Dose

V
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TABLE 20.3-107

Estimated Mean Daily Intakes and Incremental Lifetime Cancer Risks (ILCR)
for Current Occupational Exposures: Site 13

NAS Moffett Field OU2

Concentration Intake Factor Estimated

(mg/kg or (day _or Daily Intake CSF€
Chemical mg/m3)' m3/kg-day)b (mg/kg-day) (mg/kg-day)-1 ILCR

s_ui__iiiiiiiiiiiiiiiiiiilYliliJiiiiiiiii:iiiiiiiiii!iiiiiiiiiiii!!iiiiiiiiiiii!iiiii iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii!iiiiiiiiiiiiii!!i!!ii!iiiiiiiiiiiiiiiiiiiiiiiiiiiiiii!i!!i!iiiiiiiiiiiiiiiiiiiiiiiiii_iiiiiiiiiii!ii!i!i!iiii!i!ii _i_ii_i__
Bis(2-ethylhexyl)phthalate 2.58E-01 1.31E-07 3.39E-08 1.40E-02 4.75E-10

iiiiiiiiiiiiiiii!i
Bis(2-ethylhexyl)phthalate 2.58E-01 8.61E-06 2.22E-06 1.40E-02 3.11E-08

Cadmium 2.74E+00 1.77E-08 4.84E-08 1.50E+01 7.26E-07

Nickel 7.88E+01 1.77E-08 1.39E-06 9.10E-01 1.27E-06

Bis(2-ethylhexyl)phthalate 2.58E-01 1.77E-08 4.56E-09 1.40E-02 6.38E-11

TOTAL 2.00E-06

TOTAL ALL PATHWAYS 2.03E-06

_F' a Concentration in soil and produce for ingestion and dermal pathways is in mg/kg. Concentration in air for
inhalation pathways is mg/m3.

b Intake factor for ingestion and dermal exposure pathways is day1. Intake factor for inhalation pathways is
m3/kg-day.

c Cancer Slope Factor

TBL20-3.1 ff'/:l,r26D3



TABLE 20.3-108

Estimated RME Daily Intakes and Incremental Lifetime Cancer Risks (ILCR)
for Current Occupational Exposures: Site 13

NAS Moffett Field OU2

IntakeFactor Estimated
Concentration (day1 or DailyIntake CSF€

Chemical (mg/kgormg/m3)"m3/kg-day)b (mg/kg-day) (mg/kg-day)_ ILCR

Bis(2-ethylhexyl)phthalate 4.16E-01 1.75E-07 7.26E-08 1.40E-02 1.02E-09

De_mai _b_"ptioni _omi _il :,i_?i::_i_:: :ii_i_,:_iii_:_:ii_:_,i:_i::i:_i::::_:_,_,_:_,_:::i_/:_:_:_/,::,:_i::_i_:_:::_::::::::::::::::::::/::::::::::::_ :,:_i::::_:_::::::::_:_Iii :::::::::::::::::::::: : :: : : : : : ::: ::

Bis(2-ethylhexyl)phthalate 4.16E-01 1.14E-05 4.76E-06 1.40E-02 6.66E-08

Cadmium 4.99E+00 2.35E-08 1.17E-07 1.50E+01 1.76E-06

Nickel 8.46E+01 2.35E-08 1.99E-06 9.10E-01 1.81E-06

Bis(2-ethylhexyl)phthalate 4.16E-O1 2.35E-08 9.76E-09 1.40E-02 1.37E- 10

TOTAL 3.57E-06

TOTAL ALL PATHWAYS 3.64E-06

" Concentration in soil and produce for ingestion and dermal pathways is in mg/kg. Concentration in
air for inhalation pathways is mg/m 3.

b Intake factor for ingestion and dermal exposure pathways is day_. Intake factor for inhalation
pathways is m3/kg-day.

c Cancer Slope Factor

V
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TABLE 20.3-109

_' Estimated Mean Daily Intakes and Incremental Lifetime Cancer Risks (ILCR)
for Future Residential Juvenile Exposures: Site 13

NAS Moffett Field OU2

Intake Estimated
Concentration Factor DailyIntake CSF"

Chemical (mg/kg) (day"t) (mg/kg-day) (mg/kg-day)"1 ILCR

Bis(2-ethylhexyl)phthalate 2.58E-01 1.03E-06 2.65E-07 1.40E-02 3.71E-09

a Cancer Slope Factor

V
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TABLE 20.3-110

Ip, Estimated Mean Daily Intakes and Incremental Lifetime Cancer Risks (ILCR)
for Future Residential Adult Exposures: Site 13

NAS Moffett Field OU2

Intake Estimated
Concentration Factor Daily Intake CSF'

Chemical (mg/kg) (day"l) (mg/kg-day) (mg/kg-day)-t ILCR

Bis(2-ethyUaexyl)phthalate 2.58E-01 5.87E-08 1.52E-08 1.40E-02 2.12E-10

Derml Ab_pt_aik_m_ii_ __ iiiliiiii!:_iiiiiii{ii!!!iiiiiiiiiiilii:_i{iiiiiiili!ii!iiii!i!iiii!ii!!iliiiiiiii!ii!iiiiiiiiiiiiiiiiiiiiiiiii!iiiiiiiiiiiiiiiiii!iiii!iiiiiiiiiii!i!i!il!iiiiiiiiiiiiii!iliiii!iiiiiii!:_iii!ii!ii i!

Bis(2-ethylhexyl)phthalate 2.58E-01 1.51E-05 3.90E-06 1.40E-02 5.46E-08

Inge_on ofiHo_ii_ V_e_bi_ i i i i il iii!!iii!i!!iiiiiiiii!iiiiiiiili iiii!!!i!!iiii{iliiii iilill!ii!i!iiiiliilil iiili i ii iiii !

Bis(2-ethylhexyl)phthalate 2.58E-01 3.23E-06 8.35E-07 1.40E-02 1.17E-08

TOTAL ALL PATHWAYS 6.65E-08

• Cancer Slope Factor

TBL.20-3.110:I/26/93



TABLE 20.3-111

Estimated RME Daily Intakes and Incremental Lifetime Cancer Risks (ILCR)
for Future Recreational Exposures: Site 13

NAS Moffett Field OU2

Intake Estimated
Concentration Factor Daily Intake CSF'

Chemical (mg/kg) (day"1) (mg/kg-day) (mg/kg-day)"l ILCR

iSoiiiilhg_ :ili!iiii::iii!!::i:_ii::!iii iiiiiil!iili!!!iiiliiliiii :!i iiii::::iii:!iiii:_i::iiiii i_i::ii:iii!iiiiiiiii:iii:iiiiiiiiiiil!iiiiiiiiiiiiii!iiiiiii::iiiiiiiiii:iii!ili:!iiiiiii::i!i!ilii!ii:iiiii!ii:ii i ili iiii i

Bis(2-ethylhexyl)phthalate 4.16E-01 1.03E-06 4.27E-07 1.40E-02 5.98E-09

" Cancer Slope Factor

TBL6-3.111:1/26/93



TABLE 20.3-112

Estimated RME Daily Intakes and Incremental Lifetime Cancer Risks (ILCR)
for Future Residential Adult Exposures: Site 13

NAS Moffett Field OU2

Estimated
Concentration Intake Factor Daily Intake CSF €

Chemical (mg/kg) (day _) (mg/kg-day) (mg/kg-day)-_ ILCR

i:i:i:::::::::i:::::_::i ::::_i:i:i::: :i:i:::i::::i:i:i:::::_::i::_::!:::::i:::: ::!:::::!::::!:_:_: i:i i:i :: :::::::::::::::::::::::::::::::::::::::::::::::::::: : ::::::::::_::::::::::::::::::_::: : : !i! iii !:iii: :i: : i: :i::i:ii::

Bis(2-ethylhexyl)phthalate 4.16E-01 4.70E-07 1.95E-07 1.40E-02 2.73E-09

ii:: ::: :i: :::: :::::i:::::: :i:::!:i::: ::::: :i:::::::::::::::::::::::::::: !:!:!ii : ::! ::!:!i!i_i:i:!:!_i?_::!:!:!i_i:_:!!:!:!!!ii:!!:i!!!!i_!:!!i!ii:__:!! ! ! !!i_i!iii _ _! _!! !! !!_! :! ii!!!!_!!!_i_i_ i_ii:_::_:_!::_::::_!_:_:!!i:i:_!

Bis(2-ethylhexyl)phthalate 4.16E-01 5.04E-05 2.09E-05 1.40E-02 2.93E-07

In _ioniofiiHo_ Grown i_[a_i_ii iiiiiiiii!iiiiiiiiiiiiiliiiiiii!iiiliii::i!iiii i:_ii_:iii:__:i::::i::i::i_ii i! iiiiliii iiiiiiiiiiiiii iii!!! ii

Bis(2-ethylhexyl)phthalate 4.16E-01 1.57E-05 6.54E-06 1.40E-02 9.15E-08

TOTAL ALL PATHWAYS 3.87E-07

• Cancer Slope Factor

V
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