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Ms. Valerie Heusinkveld
California Environmental Protection Agency
Deparhent of Toxic Substances
700Hetnz Avenue
Berkeley, CA 94710

Su$: CALCULATION OF BACKGROUND NICKEL LEVEIS

Dear Ms. Heusinkveld:

The technical memorandum, per encl (1), is submitted for your review. After
encountering numerous hits of nickel during the Hunters Point Shipyard (Hf€) Parcel B
remedial action, the Navy and Tetra Tech EML the Navy's CLEAN contractor, conducted
a study to determine if the nickel is naturally occurring. After looking at bore hole data
collected during the HI€ remedial investigations, serpentinite bedrock samples, and soil
samples from a Parcel B excavation, we believe that method of calculating background
levels needs revision. As suggested by Dr. Frampton in his L3 October 1998 memo to
you, per encl (2), we propose a new nickel regression equation based on cobalt be
developed and used to determine ambient concentrations of nickel across the shipyard.
This equation is currenfly being developed and will be forwarded on once it is completed.

Please review the memorandum and respond with any comments by 30 October 1998.

If you have any questions regarding this letter, please contact Ms. ]il Finnegan, Code
702P3, at (650) 2M-2554.

Original Signeil by:
RICHARD E. POWELL
Lead RPM, West Bay Team
By direction

EncL (1) Proposed Nickel Screening and Implementation Plan
(2) Background Concentrations of Nickel at HIJS memo from Dr. Frampton

C-opies to (wlencll:
U.S. Environmental Protection Agency (Athr: Ms. Claire Trombadore)
Regional Water Qualif Control Board (Attrr: Mr. David Leland)
City and County of San Francisco (Attn: Ms. Amy Brownell)
Tetra Tech EMI (Atbr: Mr. TomShoff)
IT Corporation (Atbr: Mr. Don Marini)
Blind copies to (w' rcl\:
622, 622'1,, 702P3, 09MN
HfrS CSO (Attn: Mr. David Quichocho)
SF Bay ROICC (Attrr: Ms. Tanya Nakhimovpki) \
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Ct
PROPOSED NICKEL SCREENING AND IMPLEMENTATION PLAN

Introduction

Screening and implementation alternatives were developed to evaluate the presence of

contaminant versus naturally occurring nickel at Hunters Point Shipyard (FIPS). Sandblast grit,

although suggested to be a major potential source of human nickel contamination, has been

shown to have very low nickel concentrations (average of 79 mg/kg for untreated grit and 54

mg/kg for treated grit), and cannot account for the higher nickel concentrations measured in soils

at HPS' Other known potential sources of nickel contamination are the pickling and plate yard

(IR-09, Parcel D) and the battery and electroplating shop (IR-10, Parcel B). There are no high

nickel concentrations spatially associated with either the pickling and plate yard or the battery

and electroplating shop. Thus, there are no known sources of nickel contamination that can

account for the high nickel concentrations that are comparatively common at HPS. In contrast,

naturally-occurring nickel in serpentinite bedrock at HPS has measured values as high as 6,340

mglkg. The screening and implementation alternatives developed account for the high values of

nickel and serpentinite, and the common occurrence of serpentinite in natural soils and fill, but

allow for the possibility of unknown releases. Any nickel contaminant releases would be

expected to have taken place at the ground surface. As such, nickel concentrations would be

expected to decrease downward from the ground surface. If the nickel is associated with plating

solutions, nickel to cobalt ratios are expected to be higher than natural values, because cobalt is

not expected to be a constituent of plating solutions.

Proposed Screening and Implementation PIan

Serpentinite has cobalt as well as high nickel concentrations, so regressions of nickel on cobalt

based on serpentinite can be used to evaluate the possibility of contamination. Using the 90

sample data set provided to the California Department of Toxic Substance Control (DTSC) for

the remediation area I 8- I nickel assessment (see Table I ), the Navy proposes to calculate a

sample-specific ambient level of 95 percent upper confident limit (UCL) based on the nickel to

cobalt regression for each remediation area that has nickel identified as a chemical of potential

concem (COPC). If the nickel concentration is less than the calculated ambient level, nickel will

be dropped as a COPC for that given remediation area. If the sample exceeds the screening

/
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criteria based on the nickel to cobalt serpentinite regression, then the site will be evaluated as to

whether nickel concentration decreases downward from the ground surface, suggesting a surface

release. If such a variation of concentration with depth is present, then the high nickel

concentrations may be associated with contamination and the material will be excavated. If the

variation of nickel with depth is indeterminate, then the sample will be evaluated for evidence of

whether the soil contains weathered serpentinite or natural serpentinite-derived soils. If the

sample does not appear to contain weathered serpentinite or serpentinite-derived natural soil,

then it is probable that the high nickel concentration is due to contamination and the material will

be excavated.



Table I
Summary of CobalUNickel Analytical Results for Serrpentinite

tR468035
1R268039
tR268038
rR268033
1R268026
tR268023

IR25MW15A2
tR238010
1R238010

IR2OMW1lA
tR208016
tR208016
rR208015
1R208015
1R208014
1R208012
tR208005
rR208005
1R208004
1R208003
1R208002
tR188031
tR188026
tR188026

tR07B0444
tR068018
1R588020
tR588020
1R588019
1R588019
1R588019
tR588014
IR58B016
rR588016
tR588016
1R288266
1R288179
rR288179
tR288179
1R288174
tR288174
tR288174
1R288174
rR288118

75.8
95

66.5
98.5
62
63

82.6
76.6
24.4
63.7
184
86

92.6
90.9
61.4
74.4
107
109
70

87.7
94.8
72.1
131
108
71.3
174
't57

105
89.6
106
71.1
69.5
111
192
95.6
69.8
114
83.7
111
1 1 5
95.7
104
147
142
83.8

1 560
2310
1  310
1 820
1350
1 300
1500
1750
401

1460
5580
2090
1380
1570
't430

1410
244A
2170
1600
2020
1880
1460
3670
23AA
1650
3420
2600
2400
2060
1930
1480
1540
245A
3740
2000
1860
1840
176A
1630
2520
2040
2070
2860
2520
1790



Table 1
Summary of CobalUNickel Analytical Results for Serrpentinite

tR288102
tR288104
tR288094
tR278004
1R278004
tR378013
rR378013
1R378011
tR378011
tR378011

rR3380604
rR098030
rR098030
rR098028
tR098028
rR098007
1R098004
tR098003
1R098003
tR098003
tR338079
1R568032
tR568035
tR568028
tR568029
tR568024
1R568007

WHPl
WHP2
WHP3
WHP4
WHP5

1R098006
1R098006
tR098006

1
2
3
4
5
6
7
I
I
1 0

103
62
102
80

53.8
98.4
82.4
87.7
92.2
78

59.7
62.7
78.6
89

79.4
138
96.6
201
90.4
1 1 9
79.9
112
1 1 0
93.4
58
97
1 0 1
80.4
84

88.2
94.3
73.3
383
153
9 1 . 8

2460
1 130
3180
1484
1050
1830
1450
1470
1780
1700
1960
1040
1560
174A
1270
2610
1240
4320
1820
2290
1700
2240
1590
'1470

1600
1750
903
1700
2150
2380
2174
1670
6340
3230
2140
1980
2050
1970
1880
2104
2010
2180
2370
1880
1950
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To: Valerie HessinliYeld

Fmn'l: IimFramptou

Subject Background ConccnEations of Nickel at Hunte

t 0 1 1 3 / s 8
v _ _ _
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Bygar io tsagreemeot( le t ter f ioFMl .Cynrsshsbahar inMr.RiohardPowel ldatcd
s.ptl^bcr zs,Tggs), nicLt conc€ntrations b fitl uatsid ar llrnters Point Neval Shipyud

Cfnptl were to bc cousidered above "amhieatlevels'ifvalucs excebded critical rralues of nickel

*ri"f *.t" to be defined as a linear frmction of rnegnesirrnr concenGations h fill materis'l'

At Site IR lt-I, it was found that based upon thc regressioo eqrration calculated by PRC

Environmerral (Arry11gt 17, LggS) that nickel concenlations greatly *ceeded critical levels. It

was hypothesized ty Dr. Wakabayashi, repcscnting Teta Tech, frat the obserrred hiEb l'Iis to

Mg ,aios *o* 
" 

consequence- of _weatlcriug of serpemiaite be&oclc ad not due to

adnopogenic sourEEs of nickel at Sitc IR l8-1. I was contgstedregzrding the r.egression method

uscd as it was bascd ulrotr my carlis recommendations (nemcands b Cyrus Shababari dated

January L9, !994,augttst 3!,lgg4,and October L4, L99+). At the time, it was as$IEsd that tbe

fill $stefinl largely consisted of excsvated bedrock of both serpcntinite sld assosiatcd

Fraupiscur nou-serpentinitc rocks. The basis for my recommendatiotr was thar it is well knoum

that thc ta;E cleoenls Ni, Co, and Cr are euriched iro serpcntinitc rocls relativc to othcr rock

typs due io isomo4rhic substitution of Ni and Co for Mg in serpminite minsrals ard tbat

cbromite is associaci with serpcntinitc minerals. In support of this reasoningn it was fourd thx

Ni and Co concentrations in HPNS fill matcrial rct tibly to be conbminated wc're higbly

conelated lvirh tvlg concsrtratious. Thc ratio of Ni to Mg is also almost identical to tbe ratio of

about 0.1 tlrat has becnrepo*ed in the litsatrxe for ultremafic rocks'

l{leough {re above rclationship is eryected to hold for serpentinitc rocks, it may not be true for

soils developed over serpentinite parent materials. In time, it would be cxpeotcd that Me as well

as other cxfrangeabl,e cations would leacb fiom.these soils efiilc Ni and Co would be retained in

association witb oxidcs of iron and rnangnnese. This is coufirmed ia a res'iew of the chemiSty of

"setpeutine" soils.

Bascd upo' Eoring logs fiom Site lt where much excavation had ta&en plase as well as my post-

ercavation obscnrations of the site, it appeared that oaferial excavated was uncoosolida'ted

m"t"ri.t O,/er scqtotinitc bedrosk nt G sogth cnd of tbe er<cavatioq tte unconsolidsted

matcrial agpearad to be a deep soiL with a distiuct A horizon of about 18 inchcs- Tbe Mrrnscll

oolor was !.oyR 3ll (&!)*irovr.2/l (mois0. Below this hsrizon were scrveral feet of,ligbrer

corored soil (108. i\'(E|i)and Io)fR il+ (*oirt)). u'forru.'.reln I was denied areess to the

E:rcavntion area and&erlfo(e could not conduct a more extersive description of the soil pfofile'

Alrhough I ioitially bclieved that this soil was dcveloped Aom se4rentinirc bedfocJq qti FP::
refleotion, the soil g-n" *.t not tlaical of "serpcntinc' soils- However, moderately high |'Ii

and co le'els s.ggc#cd tbat this soii was of miied origiD- The soil surface slopes northward

tourard thc bay andbccopes buried under filI material'

To dctcrtrine uacther or not hieh Ni to Mg ratios indicated contarninatio+ I watrrated the 
I

relationship ofNi to co in HpNs te*octq fiu-s msfeEial and soils. Ni to co ratios are less'lilcely I
I
I

I

(r.,r}.**'t L
I

v _ _  v _ _ _ _ .
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- b vary with weathering processes and, the Ni to Co ratio il local serpeutinite,** is fair!'

coustant . Nicket 
"oo&m"tiour 

w?re forrad ro be higbly conelsted to Co levels, *d- thi

regression equation was ncarly the samc for alt samples tat* * HPNS. At lower 
"o*eon"tiool

at-HptIE, Ni to Co ratios decased. HowEver, this was mostly evide,nt in saurples conrainiag

Iess than 300 pprn NL I
For visual confirmation of my obsenrations, I have atached several scatter plots with Ni atd Co

as rhe variables of istelesfl It is evidert that the points plotted fior Borings 30, 31' 3?' and 3E-a!

Site lg-1 ovcrlap points plottcd for Site IR 4 (Scrap Yard). S;'nilsrly, Plots of Post orcavati'onNi

and Co,conccn@tions also overlap points plottedforthe Scrap Yerd 
I

lt is trereforc rny conehrsionftathighNito Mg rdios inlormgs 30, 31, 37. *- i 31' ana l nof
trcavation samples are duc prinarity to leashing of soil Mg. Tbis is confirmed by tht consaancf

of the Ni to co ratios froo s-"rp'"ti"it" ,:f*_:.:*^::::^Y:"is no evidence that bttb *i

conceatrations at thp encarration allea ete due to anthropogenic soulces.
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