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'!HE ATSCR HE/II!ll!" ASSESSMENI': A NOl'E OF EXPIANATIoo 

section 104 (i) (7) (A) of the a:mprehensive Envin:nnental Respoose, 
CClIpensation, arxi Liability Act of 1980 (CDCIA), as amenied, states 
II ••• the term. 'health assessment' shall in:l1.Xle preliminary assessments of 
potential risks to human health posed by individual sites an:! facilities, 
based on such factors as the nablre arrl extent of ccntaminatioo, the 
existence of potential pathways of hl.UMll exposure (incl\XIin:J grounI or 
surface water contaminatioo, -"'ir e:nissions, am toed dlai.n ccntaminatian), 
the size am potential SUSCEptibility of the camunity within the likely 
pathways of exposure, the carpari.scn of expected human exposure levels to 
the short-term am 1alg-term health effects associated with identified 
hazankus substances ani any availal::lle reccmrerxied exposure or toleran:::e 
limits for such hazardous substances, and the CCI'Ipll"l.sa1 of existi.rg 
mrbidity an:! JOOrtality data 00 diseases that may be as.scciated with the 
ci':served levels of exposure. 'lhe 1Idmi.ni.strator of ATSrR shall use 
awrcpriate data, risk assessments, risk eval.uaticns an:! sb.xlies available 
fran the 1Idmi.ni.strator of EPA. It 

In accordance with the CERC.lA section cited, ATSrR has cxrrlucted this 
preliminary health assessment on the data in the site Sllll1'Daly fonn. 
1d:litional health assessments may be cxn:hJcted for this s i te as It'OI:''e 

infonnation hecxmes availal:lle to A'ISrR. 



~ STATE OF FLORIDA 
~ DEPARTMENT" OF HEALTH AND REHABIUTATlVE SERVICE 

Brent Hartsfield 
Bureau of Operations 
Department of Environmental Regulation 
2600 Blairstone Road 
Tallahassee, Florida 32301 

Dear Mr. Hartsfield: 

July 11, 1986 

~ndy Reich and I have discussed the suggested changes to the 
calculation of acceptable sail levels (ASL) for priority heavy 
metals at the Sapp Battery NPL site in JaCKson county. We agree 
with those changes listed below. 

Our original calculations had assumed the most sensitive 
population for exposure would be small children in the area and that 
as a result of "hand-to-mouthll behavior, a 15 kg child might ingest 
10 grams of contaminated soil per day. This value was based upon an 
evaluation by the Centers for Disease Control in their assessment of 
dioxin exposure routes. Though no one can say with certainty what 
the maqnitude of this ingestion parameter might be, we agree with 
your contractor's comment that our assumption might be excessive. 
It is agreed that 1 gram per day is a more appropriate assumption 
for intake of contaminated soil~ 

For lead, ·use of the USEPA's rec2mmended maximum contaminant 
level (RMCL) of 20 ug/l of drinking water and an assumed soil 
ingestion of 1 gram will resul~ in a calculated ASL of 80 mg/kg 
(ppm). Using the population based recommendation of your 
contractor, there appears to be only a 15\ difference in the two 
values. Since no information is available on the variation of the . 
est~mate of Stark, et al., and their correlation coefficient for the 
regression of log (blood lead) on log (near soil concentration) was : 
only 0.22. we recommend that the value of 80 ppm (extrapolated from 
a proposed drinking water level) be used to establish clean-up 
levels at the site. 

-, 
{ 

Modifications to the ASLs for cadmium and antimony are required 
due to the change in the assumption of soil ingestion. Each of the 
ASLs reported iIi our earlier letter will have to be multiplied by a 
factor of 10 resulting in values of 5.9 and 250 ppm for cadmium and 
antimony, respectively. Since your contractor calculated an 
essentially identical ASL for cadmium, we recommend the cadmium ASL 
be set to 5 ppm. 
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By setting clean-up standards to these ~SL values, persons 
possibly coming into daily contact with the Sapp Battery site will 
not be expected to suffer ::short- .or long-term detriments to health. 

Sincerely, 

w~w.~~ 
Richard W. Freeman, Ph.D. 

Toxicologist, Epidemiology Program 
Preventive Health Services 

RWF:rf 

cc: PDHECE (Dr. Prather) 
ATSDR (Mr. Pietrosewicz) 
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E=e=t Ha:tsfi~ld, P.E. 
c -.lr';al: c: Cp.;:ations 

May 7, 1986 

Flo:ica Jepar~rnent of Environmental Regulation 
2-=50: Ela:'rstc::.e Road 
Tal:aha~;ee, ?lorida 32301 

D-ea: tJ'..r .. . Hc..rtsfie!d: 

Per you:: request of March 4, 1986, Richard Freeman and I 
h3.v~ re .... ie-.... ec the risk assessment in the feasibility study report 
c:: -:.he . Sa{:? 3attery Site written by Ecology and Environment, Inc. 
(~&~). :h~ fJllowing is our critique and comments. 

J...s «as noted in the report, young children are the most 
S-.ls:::~t: .ti='l-= ~opulation with res.pect to adverse health effects 
f=o=. ex;::os'.lr~ to lead in the environment. We agree with E&E' s 
r:t:oh~l~ tt~t, generally, an increase in blood lead (PbB) of 
1.9 ug/cl ::c·; ld be tolerated by children without adverse effects, 
c3s~d o~ t~e ~ationa1 average PbS of 13.1 ug/dl in children between 
t:-te age:: cf 1) . 5 to 5 years and a safe level of 15-20 ug/dl. In 
f3.c:, --:ho: :ec:! screening study performed by JaCKson County ?ublic 
Eea:t.r. :~i,,: . 1) in December 1985 identified only one child under 
t:,e a;e 0:: :1ve with a erythrot::yte pr$toporphyrin (E.P . ) value. 
~=E~tE:r :. t.3.n 50 ug/dl (E . f'. .is a indicator of PbB and is used 
as .:t. sc:-esn i:'",g device on individual with possible increased lead 
e:~p:'S'l..:rE ! . ?l),erefore. the \ 1.9 ug/d1 increase in PbS is a 
c:lr.::.e::-v.:.::i-.-e safeguard and would appear to constitute an adequate 
rr.3.r-=ir. -:.f s~fety . One caveat is that CDC (2) now reconunends 
i':·lI:5~vid\:~ls · ... ith erythrocyte protoporphyrin levels o f 35 ug / dl 
c= 3'rea:.~r :.~ tested for PbB, whereas before, the level was 50 
25 ·.;a5 ';"Jr.e :'Jring the screening. This leave s open the possibility 
t.ja:. :. 6 c~i:::!ren previously studied in Jackson County below the 
a::rs 0: : "··ec. :s who had EP values between 35 and 50 had i~creased 
~SE.:1"::·""~ ·:2:- -::teir PbS was never directly tested. The acceptable 
:. So I.::/:~ i:.=rease in PbS may not contain as large a ma rgin of 
!: =.:.:::::. ;~ : .. 'c.~ ini:ially indicated by the screr:ning study. because 
: :.i. :: ':':-. ::<::!::.::-j nt:~b2r of children are at risk for elevated PbB 

': ;'r:. c=t::( cf ;:he a ssessment on lead resides i:1 a use of an 
::::.·::'=:::1::.:::;,:a: F::-o:ect.ion Agency (EPA) (3) document y;hich relates 
a;-. ::-.=r.::;!.!;-= :':1 thr: soil lead concentration of 1000 ug/g to a 1.9 
'.;~ /: l r:5'E: ?b?. E&E uses this model to derive an acceptable 
~~!: : 'E:a ~ =c~ =e!ltrati on (PbS): if children can tolerate an increase 
..... ?::3 ~ e :.9 · ug/dl without adverse health effects , then a PbS 

~.::: !:.::-. :' ~ 'J f · 9~O ug/g 'Hould be sufficient to protect public 

1',1 ·'B( ,; ~ . \ll\\! f •• " · · · .. •• •• 
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heal=:h. A safe-=y factor of 10 was also used by E&E to reach an 
acce;>table ?bS of 9S ug/g ,at the Sapp Battery site. 

.. T:.e validity of this"·: model .with respect to the Sapp site 
d€pe~d5 cn a nurr~er of variab~es. One is the amount of ' contaminated 
soil c;,ildren would ingest each day_ EPA does not cite ingestion 
af:'!ounts. 'l":"e cue (4) has estimated an ingestion rate of 10 grams 
of soil pe:- day by a 15 kg child. A difference between the EPA 
and CDC ingesticri amounts would affect the ~cceptable PbS. 

S'~cond~y, - even though E&E distinctly related the 1.9 ug/dl 
increase in PbB to ingestion of contaminated soil, they do not 
address- -the impact of other, possibly confounding exposures such 
as inhalation of lead-laden dust or ingestion of contaminated 
groundwater or paint, Addi tionally, EPA (3) was unclear as to 
whethe= these imputs would modify the model appreciably. 

A thi!"d area of concern is raised by a statement from EPA 
that sampl:'~g n:~thodologies and depth, "may produce a dilutional 
effect of the major lead concentration contribution from dust, 
which is l ccatec primarily in the top 2 em of soil." This caveat 
is sur~ly applicable to Sapp Battery where PbS exceed 900 U9/9 
at 7, '5 - l() fe'=:t deep and 160,000 U9/ 9 at the surface (0 0.5 
feet c.~ep). This statement by EPA also brings up another point: 
the EPh documen~ was written for the development of an air quality 
standa=d fer l~ad. As the the statement indicates, the major 
contri~utor of lead in the soil would be atmospheric deposition, 
PbS cC:lcent!"aticns from this route of contamination would be much 
lower 'than fro!':'. an industial 1~ndfil1, It raises the. question 
of -""h~ther a r.,odel based on ingestion of soil contamihated at 
relati-,ely low levels is ~pplicable eo." a grossly contaminated 
site like Sapp Battery. It is likely that, like most models, 
the E?A mc1el is of less predict,ive value at exteme conditions 
.(eithe!" veri 10 ..... o r very high, soil concentrations). 

I:l . or-:er ';0 properly assess the health risk , presented by 
the soils contaminated by lead at the Sapp Battery site, ~n 
accE?t~ble soil level (ASL) has been calculated as shown below. 
The fcllowi~g assumptions have been used in the derivation: 

(s) i~g~stion of 2 liters (1) of water per day 
t :: a iO kg individual. 

(~) ~ ~ % 0 : the acceptable daily ir.take 
L:.O! : ~mount of a substance which can 
t~ :n~~sted in one day) value 
c:n~r:~uted via water ingestion 

(=) ~~il :~gestion by a 15 kg child 
c: :0 grams per day (4). 

( ~) =~n!m.l intake of the metal except via inge$tion of 
'.; !ter ~nd soil . 



p~ acceptable maximum contaminant level (MeL: the highest 
c::::c~r.:ra,,:ion of a substance allowed in community potable water 
E:?;li~s) has been recommended by EPA at 0 . 02 mg / l (5). , 

C::lC'.li;.tions: 

a. 0.02 mg/1 X 2 l/day = 0.04 mg/day from ingestion of water 

b . 0.04 mg/day divided by 20% = 0 . 20 mg/day from all sources 

c. 0.20 mg/day - 0.04 mg/ day = 0.16 mg/ day from all sources 
excluding water ingestion 

d. 0 . 16 mg/day divided by 70 kg = 0.002 mg/kg/day = ADI 

e. 0 . 002 mg/kg/day x 15 kg = 0 . 03 mg/day 

f. 0.03 mg/ day divided by 10 g/day = 0.003 mg/ g = 3 ug/g 

g. ASL = 3 ug/g (parts per million , ppm) 

A; can be seen, there is a 32 fold difference between the 
J..:r.' 5 -:f E&E versus HRS. This difference is not as large as it 
[:::-5-: 3.ppears when one notes that the safety factor of 10 used 
1::-" :::&E is a subjective figure and , is open to question (should 
p:~s~b:y be greater or less). 

L~3.d concentrations throughout the sampling profiles . of both 
5:i1 a:"d sediment exceeded the~' 'HRS ASL of 3 ug / g (322/327 : 99% 
a:.j 8:' / 88: 97% for soil and sediment..- respectively; 5 soil and 
2 s~d:'::\ent analyses had detection linfits greater than the ASL 
a:.::! 'Ne:'.;! not used in the calculation). 

OD!':IUlI . .. ' ' 

1:-. r.o instances would clean-up to the HRS lead ASL fail to 
I=="-='-<:c: against appreciable cadmium levels (greater than or equal 
t: . :;":l / g). Hcwever . E&E's ASL, would leave untouched four soil 
a:,J t\ ... : sedimen~ sites where lead levels would be acceptable (less 
t:,:!:-, c: equal to 95 ug/g), but where appreciable amounts of cadmium 
a:~ a:::o preser.t . (Due to varying detection limits for cadmium, 
I!.::::-' :' n excess of 1 ug/g, thi s figure is most likely an 
~::~~~!:i~~:e of the true number.) 

, . ' -
: , "; .:: 

I: ~ s obv! ous, therefore, that cadmium soil concentrations 
;;t t~e S:lPP Battery site also need to be addressed. The 

!:::.~: : e ': i~w of cadmium toxicity was fine. however, the absence 
~: =- :-:lIT. ?l~te r-isk assessment and the lack o f a derived ASL is 

a :c-=; ptable. Granted, at mo st sampling sites the lead 
-:·,:-.-:: ~ r:::-a-:i ons ',;ere vastly greater than c admium levels and the 
!'.:;;: c:~c.:l.- \JP c:-iterion would also indirectly address the cadmium 
c:~!~- ·;~. Howe\'er, due to the toxicity and carCino genic potential 
~: -:: !~ ~ i~~, it c~serve s an independent ass e ssment. In the follo~ing ' 
~ '.:= : '.'a~ ic~ of an ASL the sa~e as s umptions we re used as with lead. 



·; '.;a:.e:- quc.1i ':.y 
EP.!. f:>r :.he protEction 

Ca:'::l:. :a~io:ls: 

cr iterion of 10 ug / 1 
o f human health (6). 

has been set 

3. 0.01 mg/ l x 2 l /day · .~ 0.02 mg/day from ingestion of 
water 

by th 

:' . 

<:. 

0.2 mg/ day divided by 20% = 0.1 mg / day from all sources 

0.1 mg/day - 0.02 mg/ day = 0 . 03 mg/ day from all sources 
excluding water ingestion 

d. 

"'. 

g. 

~. 

O.OB mgiday divided by 70 kg = 0.00114 mg/ kg / day 

0.00114 mg/ kg/ day = 1.14 ug / kg / day = ADI 

1.14 ug/ kg / day x 15 kg = 17.14 ug/day 

17.14 ug/day divided by 10 g/day = 1.71 ug / g 

ASL = 1. 71 ug/g 

:n addi tic ;'l, the World Health Organization/Food 
Agr:"c '..:l-::1ral Organization 
rec~~e~~ed an MeL of 5 ug / l: 

(WHO/FAD) (7) and EPA (5) 

ASL = ~ (1.71 ug/ g) = 0.59 ug/g 

and 
have 

Cabiurn concentrations are"" of . much lower public health risk 
cor.::a=ec to lead since only 5 / 125 (4%) and 7 / 82 (9%) of the soil . .. ~ 

anc. sec.:'ment saIT.ples, respectively, exeeed the HRS ASL of 1.71 
ug/ j (1 soil and 8 sediment samples had detection limits greater 
tha:. ~h= ASL and were not used in the calculation; 206 (62%) of 
thE 5 arr;.les were not analyzed for cadmium; the ASL of 0.57 ug/g 
cocld r.~t be assessed due· to detection limits greater than or 
e·q';,l to lug/g. The E.E ASL for lead of 95 ug / g would result 
in ;'Ie s'Jil sampl~s and 2 sediment samples having acceptable lead 
le\":l.;: ":':1d cadmiu::'l concentrations greate r than the HRS ASL. 

I\NTIHONY 

:-h,= la c!.: of a:l antimo ny assessment is also troublesome due 
to :~.-= ;r(:·sr: nc':! ') ( significan t amounts in the soil samples. The 
i..e :~l i~ c. s t=- O:-.1 ? o ':son exhibiting an apparent threshold of 15 
r..9 ' -:g i:-. r..an ( 8). Ca~diovascular changes such as a ca rdiac edema 
anc :-:,'r;: :3. ~ dia l :ib::-osis, derma titis, and increased incidence o f 
l~~; :a~:2 = t3ve ~eE:1 ~ound i n occu?ationally e xpos ed workers. 

c:-::': ~=ic.:-. 

f Qll o~d:-.g calculation s have used as sumptions previously 
':"h-; EP;'. ::-ecommends a n antimony ambient ..... ater quality 
cf 146 cg/l ~or the protection of hUman heal~h (6). 



Ca::::t: la,;i on~: 

'. 

a. 14E ug / 1 x 2 l / day = 292 ug / day 

~. 292 ug/day divided' ·by. 20\ = 1,460 ug / day from all sources 

c. 1,~50 ug/ day - 292 ug/ day = 1,168 ug / day from all sources 
except water ingestion 

d. 1.158 ug / day divided by 70 kg = 16.69 ug/kg/ day 

.e. 16.69 ug / kg/day x 15 kg = 250 ug / day 

f . . 250 ug/day divided by 10 9 = 25 ug / g 

g. ASL = 25 ug/g 

Sixteen percent (22/126) and 9\ (8/90) of the soil and sediment 
salT.?les, respectively, exceed the 25 ug/g ASL for antimony (206 
(62 \ ) of tl':e. soil samples were not analyzed for antimony). In 
~or.e of the samples would the E&E lead ASL fail to protect against 
eleva~ed antimony levels. 

In suoary,. there appears to be substantial uncertainty 
relating to the use of an EPA model predicting increases in PbS 
in s~all children resulting from the ingestion of lead contaminated 
soils. ~he=e was a lack of information on ingestion amounts, 
impac~ of cc~foundin9 exposures, and doubts as to the applicability 
of the model to sites highly contaminated via industrial outfalls. 
HRS prefers to use a conservative approach for the derivation 
of ASL's wt.ich utilizes a COG .. ingestion estimate together with 
ext:-apolatio:1s from water quality standards . ASL's for lead (~ 
ug/g), cadmi:lm (1. 57 ug / g), and Clntimony .. (25 U9 / 9) were, therefore, 
derived and compared to metal concentrations found in the soil 
and sediment found at Sapp Battery .. 

Lead appears to be the compound of concern due to its presence 
1;.J\roughout the soil and sediment profiles in high concentrations. 
The use of E&E's 95 U9 / 9 ASL as a clean-up criterion would 
sig:lificar..tly reduce exposure t.o lead via ingestion of contaminated 
soil. 'It wC·.Jld also vastly reduce both cadmium and antimony levels 
anc expos·..lre. However, a unknown number of sites would meet the 
95 uq / g lea-:i level and still have non-acceptable c oncentrations 
cf cadrr.i\!::\ =.nd/or antimony. Utilizing the HRS ASL for lead, it 
~s ~cst P~9t=.ble that the removal or isolation of lead contaminated 
50:1s wil:' :~duce the cadmiur!l and antirr.ony concentrations to well 
=.e:':·,; t :'a -: · .. ·:'1ich would adversely affect human health . The paucity 
~f ~~~l y t ~ ca l data f o r cadmium and anti~ony in soils is of little 
Jv~=a:'l val~~ in the analysis of risk. 

:n c :Jn-:lusion, the comments made 
)e acdr'! ~ ~e~ in orde r for HRS t o be 
:f ~~~ in~ i~~duals presently living near 
~ s :-.0-: ::'~i:1g c o:npromised. 

in this c ri tiqu e need to 
c o nf ident tha t the health 
the site and · in the future 



Thank . yo u for the opportunity to c omment o n this important 
c.-:cwnent. 

A?/saf 

CC: EPA (Mr. Pietrosewicz) 
PoHEe (Dr. Witte) 

Sincerely, 

a~~ 
Andrew Reich, M.S., M.S.P.H. 
Program Specialist 
Environmental Hazards Epidemiology 
Preventive Health Services 

PDHECE (Drs. Prather, Freeman, Bigler, A~keson) 
DER (Mr. Ruddell, Ms. Hilty) 

.. 

, 
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