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THE ATSDR HEALTH ASSESSMENT: A NOTE OF EXPIANATION

Section 104 (i) (7) (A) of the Camprehensive Envirommental Response,
Campensation, and Liability Act of 1980 (CERCIA), as amended, states
"...the term ’health assessment’ shall include preliminary assessments of
potential risks to human health posed by individual sites and facilities,
based on such factors as the nature and extent of contamination, the
existence of potential pathways of human exposure (including ground or
surface water contamination, air emissions, and food chain contamination),
the size and potential susceptibility of the cammmnity within the likely
pathways of exposure, the camparison of expected human exposure levels to
the short-term and long-term health effects associated with identified
hazaxdmsaﬂstmmmﬂanyavallableremmﬁedwortolmrm
limits for such hazardous substances, and the comparison of existing
morbidity and mortality data on diseases that may be associated with the
cbserved levels of exposure. The Administrator of ATSIR shall use
appropriate data, risk assessments, risk evaluations and studies available
fram the Administrator of EPA.Y

In accordance with the CERCIA section cited, ATSIR has conducted this
preliminary health assessment on the data in the site summary form.
Additional health assessments may be conducted for this site as more
information becames available to ATSIR.



HE STATE OF FLORIDA
DEPARTMENT OF HEALTH AND REHARILITATIVE SERVICE!

July 11, 1986

Brent Hartsfield

Bureau of Operations

Department of Environmental Regulatxon
2600 Blairstone Road

Tdllahassee, Florida 32301

Dear Mr. Hartsfield:

Andy Reich and I have discussed the suggested changes to the
calculation of acceptable soil 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-mouth" 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
dloxin exposure routes. Though no one can say with certainty what
the magnitude 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 recommended maximum contaminant
level (RMCL) of 20 ug/l of drinking water and an assumed soil
ingestion of 1 gram will result 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
estimate 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 in 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.

1317 WINEWOOD BLVD. ® TALLAHASSEE, FL 32301

BOB GRAHAM, GOVERNOR
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By setting clean-up standards to these-ASL 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,

ik o Do) Srean

Richard W. Freeman, Ph.D.
Toxicologist, Epidemiology Program
Preventive Health Services
RWF:rf
cc: PDHECE (Dr. Prather)
ATSDR (Mr. Pietrosewicz)



STATZ OF FLORIDA
DEPJ\RT\ IENT OF HEALTH AND REHABILITATIVE SERVICES

May 7, 1986

Brezt Hertsfizld, P.E.

Earzac cZ Cpe-ations

Florida Jepar-ment of Environmental Regulation
250% Elairstcae Road

Tallahaszee, Tlorida 32301

D=ar Mr..Hartsfield:

Per your request of March 4, 1986, Richard Freeman and I
have revieweéd the risk assessment in the feasibility study report
c the fapp 3attery Site written by Ecology and Environment,

Inc.
Z8zZ). The f2llowing is our critique and comments.

L=AD

Es wzs noted in the report, young children are the most
saszeptizle copulation with respect to adverse health effects
fro= =exzosurz to lead in the environment. We agree with E&E's
ra2tioralzs thkzt, generally, an increase in blood lead (PbB) of
1.9 ug/él =c:1d@ be tolerated by children without adverse effects,
taszd or. the national average PbB of 13.1 ug/dl in children between
the ages cf 0.5 to 5 years and a safe level of 15-20 ug/dl. In
Eacz =he Zezi screening study performed by Jackson County Public
E=altk Taiz .1) in December 1985 identified only one child under
the age oI Zive with a erythrocyte pretoporphyrin (E.P.) value
crezter tkan 50 ug/dl (E.P. is a indicator of PbB and is used
as a scresning device on individual with possible increased lead
€eXpostre!. Therefore, the, 1.9 ug/dl increase in PbB is a
conzervetive safeguard and would appear to constitute an adequate
marzir zf szfety. One caveat is that CDC (2) now recommends
ifdividezls with erythrocyte protoporphyrin 1levels of 35 ug/dl
cr 3gr=az2r 2 tested for PbB, whereas before, the level was 50
as was con= ‘uring the screening. This leaves open the possibility
tha: 16 chiliren previously studied in Jackson County below the
azge o I <wezrs who had EP values between 35 and 50 had increased

TSE,hcwever =heir PbB was never directly tested. The acceptable
~.% vz/il ircrease in PbB may not contain as large a margin of
szfzz z:= :-ras inizially indicated by the screening study, because

4 number of children are at risk for elevated PbB

~he crux cf the assessment on lead resides 1in a use of an
Zowircarmznza. Frozection Agency (EPA) (3) document which relates
z2m 1acrz2s= :n the soil lead concentration of 1000 ug/g to a 1.9
w3/i1 r:ise :in Pb3. ESE uses this model to derive an acceptable
g-i. _egi =zcnzentration (PbS): if children can tolerate an increase
*= 223 2f 1.9 ug/dl without adverse health effects, then a PbS
gzr limit »f '950 ug/g would be sufficient to protect public
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healzh. A safezy factor of 10 was also used by E&E to reach an
acceontzble >?bS of 95 ug/g at the Sapp Battery site.

T-e vzlidity of this model with respect to the Sapp site
depends cn z numbdber of variables. One is the amount of contaminated
soil childran would ingest each day. EPA does not cite ingestion
arounts., The CDC (4) has estimated an ingestion rate of 10 grams

of soil per day by a 15 kg child. A difference between the EPA
and CDC ingasticn amounts would affect the acceptable PbS.

Secondly, 'even though E&E distinctly related the 1.9 ug/dl
increase ir 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. Additionally, EPA (3) was unclear as to
whether these imputs would modify the model appreciably.

A third area of concern is raised by a statement from EPA
that sampling methodologies and depth, "may produce a dilutional
effect of the major lead concentration contribution from dust,
which is lccatecé primarily in the top 2 cm of soil."™ This caveat
is surely applicable to Sapp Battery where PbS exceed 900 ug/g
at 7.5 - 1) fe=t deep and 160,000 ug/g at the surface (0 - 0.5
feet ceep). This statement by EPA also brings up another point:
the EPA documen: was written for the development of an air quality
standard fcr 1lead. As the the statement indicates, the major
contributor of lead in the soil would be atmospheric deposition.
PbS ccnacentraticns from this route of contamination would be much
lower than from an industial 1gndfill. It raises the_ question
of whether a rodel based on ingestion of soil contaminated at
relatively low levels is applicable o, a grossly contaminated
site like Sapp Battery. It is 1likely that, 1like most models,
the EPA mcdel is of less predictive value at exteme conditions
(either verry low or very high soil concentrations).

.. In-orier %to properly assess the health risk presented by
the soils contaminated by lead at the Sapp Battery site, an
acceptzble soil level (ASL) has been calculated as shown below.
The fcllowing assumptions have been used in the derivation:

(2) 1i-gestion of 2 liters (1) of water per day
k- a 70 kg individual.

(z) z:% of the acceptable daily intake
t:DI: a2mount of a substance which can
Lz ZIncasted in one day) value
cznzributed via water ingesticn

€21l ingestion by a 15 kg child

cZ _0 grams per day (4).

(i) rinimzl intake of the metal except via ingestion of
waiter and soil.



Bz acceptable maximum contaminant level (MCL: the highest
cincan-ration of a substance allowed in community potable water
€:2zlizs) has been recommended by EPA at 0.02 mg/1 (5).

Czlcalztions:

a. 0.02 mg/l x 2 1/day = 0.04 mg/day from ingestion of water
b. 0.04 mg/day divided by 20% = 0.20 hg/day from all sources

c. 0.20 mg/day - 0.04 mg/day = 0.16 mg/day from all sources
T 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)

As can be seen, there is a 32 fold difference between the
.2L's 2f E&E versus HRS. This difference is not as large as it
irst zappears when one notes that the safety factor of 10 used
Ex Z&I is a subjective figure and .is open to question (should
p-ssibly be greater or less).

Lzad concentrations throughout the sampling profiles of both
€2il z=n sediment exceeded the 'HRS ASL of 3 ug/qg (322/327: 99%
2a-4 8:z/88: 97% for soil and sediment, respectively; 5 soil and
2 s=2dinment analyses had detection 1limits greater than the ASL
gzd were not used in the calculation).

CDMIUM "I

I~ no instances would clean-up to the HRS lead ASL fail to
E-ot2c: against appreciable cadmium levels (greater than or egqual

t- - ©3/9g). Hecwever, E&E's ASL, would leave untouched four soil
e-d tw:s sediment sites where lead levels would be acceptable (less
~an. cr equal to 95 ug/g), but where appreciable amounts of cadmium
er2 alszo presert. (Due to varying detection limits for cadmium,
rznw n excess of 1 ug/g, this figure is most 1likely an

t-izrezzimate of the true number.)

I- s obvious, therefore, that cadmium soil concentrations
:t the Sapp Battery site also need to be addressed. The

L |
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Y-z review of cadmium toxicity was fine, however, the absence
cZ =z zomplete risk assessment and the lack of a derived ASL is
r.2= &zceptable. Granted, at most sampling sites the lead
c.ncz=nzrazions <were vastly greater than cadmium levels and the
IzzZ clezn-up criterion would also indirectly address the cadmium
c.zzn-.p. However, due to the toxicity and carcinogenic potential
c: :ad_lLﬂ, it céeserves an independent assessment. In the following
Z=r.-ra=icn of an ASL the same assumptions were used as with lead.



% water quelity criterion of 10 ug/l has been set by th
PL £or the protection of human health (6).

]

Calzvlazions:

a. 0.01 mg/1 x 2 l/da? ? O.DZ'ﬁg/day from ingestion of
water

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

{8 0.1 mg/day - 0.02 mg/day = 0.038 mg/day from all sources
" excluding water ingestion

d. 0.08 mg/day divided by 70 kg = 0.00114 mg/kg/day
e. 0.00114 mg/kg/day = 1.14 ug/kg/day = ADI
. 1.14 ug/kg/day x 15 kg = 17.14 ug/day

Ige 17.14 ug/day divided by 10 g/day = 1.71 ug/g
e ASL = 1.71 ug/g

=n additicen, the World Health Organization/Food and
Agriczl=aral Organization (WHO/FAOQ) (7) and EPA (5)

have
recom—=exn3ed an MCL of 5 ug/l:

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

Cacnium concentrations are® of .much lower public health risk
corzarec to lead since only 5/125 (4%) and 7/82 (9%) of the soil
ané seéiment samples, respectively, exeeed the HRS ASL of 1.71
ug/3 (1 soil and 8 sediment samples had detection limits greater
than +h= ASL and were not used in the calculation; 206 (62%) of
the s=am:zles were not analyzed for cadmium; the ASL of 0.57 ug/g
cotld rat be assessed due’ to detection limits greater than or
éqL=l to 1 ug/g. The E&E ASL for lead of 95 ug/g would result

in nc £=2il samples and 2 sediment samples having acceptable lead
levzls .2nd cadmium concentrations greater than the HRS ASL.

ANTIMONY

~he lacx of an antimony assessment is also troublesome due
to =hz :iresence of significant amounts in the soil samples. The
re<zl 1i: & strong poison exhibiting an apparent threshold of 15
rg,«3 1i- ran (8). Cardiovascular changes such as a cardiac edema
anc r~wvectardial <Zibrosis, dermatitis, and increased incidence of
lurz cTancer Lave Zeen Zound in occupationally exposed workers.

~he followirng calculations have used assumptions previously
e T"he EP~ recommends an antimony ambient water quality
crizzcics cf 146 =g/l Zor the protection of human health (6).



CaZzula<ions:

a. 14€ ug/l x 2 1l/day 292 ug/day

D. 292 ug/day divided'by 20%

]

1,460 ug/day from all sources
c. 1,450 ug/day - 292 ugfday

1,168 ug/day from all sources
except water ingestion

d. 1,158 ug/day divided by 70 kg = 16.69 ug/kg/day
2. 16.89 ug/kg/day x 15 kg = 250 ug/day

£. . 250 ug/day divided by 10 g = 25 ug/g

é. ASL = 25 ug/g

Sixteen percent (22/126) and 9% (8/90) of the soil and sediment
samples, respectively, exceed the 25 ug/g ASL for antimony (206
(623) of the socil samples were not analyzed for antimony). In

nore of the samples would the E&E lead ASL fail to protect against
elevated antimony levels.

In surmary, there appears to be substantial uncertainty
relating to the use of an EPA model predicting increases in PbB
in small children resulting from the ingestion of lead contaminated
soils. There was a lack of information on ingestion amounts,
impact of ccnfounding 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 wkich utilizes a CDG _ingestion estimate together with
extrapolations from water quality standards. ASL's for 1lead (3
ug/3), cadmium (1.57 ug/g), and antimofiy. (25 ug/g) were, therefore,

derived and compared to metal concentrations found in the soil
and s=ediment found at Sapp Battery.

Lead appears to be the compound of concern due to its presence
throughout the soil and sediment profiles in high concentrations.
The use of E&E's 95 ug/g ASL as a clean-up criterion would
significantly reduce exposure to lead via ingestion of contaminated
soil. It wcild also vastly reduce both cadmium and antimony levels
an¢ exposuare. However, a unknown number of sites would meet the
95 uc/g lead level and still have non-acceptable concentrations
cf czdmivm 2nd/or antimony. Utilizing the HRS ASL for lead, it
is nest prokable that the removal or isolation of lead contaminated
soiis will ra2duce the cadmium and antimony concentrations to well
ce_<w thaz waich would adversely affect human health. The paucity
of aralvticel data for cadmium and antimony in soils is of 1little
overa_l valuz in the analysis of risk.

In conclusion, the comments made in this critique need to
se acdresseZi in order for HRS to be confident that the health
-f =k= inZividuals presently living near the site and-in the future
is noz nheing ccmpromised.



Thank . you for the opportunity to comment on this important
c¢zcument. :

Sincerely.,

Pt Tl

Andrew Reich, M.S., M.S.P.H.
Program Specialist

Environmental Hazards Epidemiology
Preventive Health Services

AR/S&E .

cc: EPA (Mr. Pietrosewicz)
PDHEC (Dr. Witte)
PDHECE (Drs. Prather, Freeman, Bigler, Atkeson)
DER (Mr. Ruddell, Ms. Hilty) '
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