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FOREWORD 

r ! ‘,. 
The Agency for Toxic ,Substances and Disease Registry; ATSDR, was established by Congress in 1980 
under’ the Comprehensive Envi.@i$ntal Response, Compensation, and LiabilityAct, also known as 
the SuperftuLd kw. This law, set up e fu$ to ‘identify‘ and cleaii up our&u&y’s hazardous ~wastt 
sites. The Environmental Protection Agency, EPA, and the individual states regulate, the investigation 
andclean up ofthe sites. ‘, i r ‘t. ’ .’ ” ’ .- ’ 

> ” 

Since.. 1,986, ATSDR has been required.by law to conduct a public health assessment at each of the 
sites on the EPA National Priorities cist. The aim of these iv&rations is to fin&out if .people are a 
being exposed to hazardous substances’and, if so, whether thatexposure is harmful and should be 
stopped or reduced. If appropriate, ATSDR also’conducts public health assessments when petitioned 
by concerned individuals. Public health assessments are carried out by environmental and~hcalth .I ’ 
scientists from ,ATSDR and’ from- the states with which ATSDR has cooperative agreements. ’ : , f!: I ( ; : ! ‘;_ :j;: ,: ; ‘. ~ 

Exposure: As the first step h. tfi~‘i‘vPuati~~.‘j9TSDR”~cientisU i&&v enVi&&nental data to see how 
much contamination is at a site, where it is, and how people &ghi.come into contact with it. 
Generally, ATSDR -d&s not collect its owr~environmental sampling data but reviews information 
provided by EPA, &her’ governinent agencies, businesses, and the public. When there is not enough 
environmental informtiticn available;‘ thi report will indicate what further ‘sampling data is needed. 

Health,Effects: If the review of the environmental data shows that people have or could come into 
contact with ,hazardous,. substances, ATSDR scientists then evaluate whether or not.,mere will be any 
harmful effects from these expiisures. The, report focuses on public health,.or the health impact on the 
commu&y.,.+ a..wholk, rather than on individual,risks. Again, ATSDR generally makes use of 
existing scientific information, which can include the results of medical, toxicologic and epidemiologic 
studies and the data collected in disease registries. The science of environmental health is still 
developing, and sometimes scientific information on the health effects of certain substances is not 
available.. When this is so, the repon will suggest what further research studies are needed. 

Conclusions: The report presents conclusions about the level of health threat,“,if any, posed by a site 
and recommends ways to stop or reduce exposure in its public health action plan. ATSDR is 
primarily an advisory agency, so usually these reports identify. what actions ,are appropriate to be 
undewen by EPA, other responsible parties, or the research or education.diwisions of ATSDR. 
However, if there is an urgent health threat, ATSDR can issue a .public health .advisory warning people 
of the danger.. ATSDR can also authorize health education or pilot studies of health effects, full-scale 
epidemiology studies, disease registries, surveillance studies or research on specific hazardous 
substances. \ 

Interactive Process: The health assess,ment is an interactive process. ATSDR solicits and evaluates 
information from, numerous. .city, state and federal agencies, the companies responsible for ckaning up 
the site, and the community. ,It then shares its conclusions with them. Agencies are asked to respond 
to an early version of the report to make sure that the data they have provided is accurate and current. 
W,hen <informed of ATSDR’s conclusions and, recommendations, sometimes the agencies will begin IO 
act on them before the final release of the report. 



. . 

Community: ATSDR also needs co learn what people in the area know about the site and what 
concerns they may have about. ,iCs impact on-their health. $onsequently, throughout the evaluation 
process, ATSDR-ctivel-y .gachersinfoormation and comments frdm the .,&opl’e who live osAwork near ‘a 
site, includingresidents of che..qea, ,civic .leaders, health professionals and community groups.. To .: 

ensure-chat the report responds .to the-community’s healthconcems, an early,.verslon IS also diiuibuced ,, ” 
Co the public for their comments. AI1 the comments received from the public are resijbndid CO in the ., . . L 
final version of the report. 

them co us. . 1.. , .,~ _ 8’ b’ :. :. .I, ,..: 

Letters shouldcbeaddressed ,as”follo% 
,: s ‘ ,‘. ,_ ._ i i.,, ‘. : ., 

,, . I. : L ,,, , :s ,:, ,! ii,, : 
. . 

Attention: Chief, Program Evaluation, .iecords, and Information St&ices Branch;’ Agency for‘T&ic ’ 
Substances and Disease Registry,. l-@$J &fton Road (B-33, AClar% .G$ 310333. ,, : ,; .. _ : 

:, :.I’; ’ i ,. ..‘J ., ,‘. I_ I ” 
., .i .,... ;- . . ‘or t :..*,_ “ 

.;:< ): .‘ : 1 ,.i;‘-: )(, ‘., . . I’ 
,.. ., , ::-.: :s; I:.. - I- ,,, ..;., :;._. :’ : ‘s::’ i .’ .‘. ,.ii:. ,, ,.,.l r - :,_’ ;:“, 7’ 
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SUMMARY 

The Navy hasconducted munitions-related activities at thee Naval Surface Warfare Center - 
Indian Head Division (NSWC-IHOIV) continuously since the base was established. in 1890. 
These activities have evolved from the historical testing of guns, gunpowder, and other 
explosives to current activities in the; manufacture and testing of propellants and propulsion 
systems for missiles and other weapons. Located approximately 35 miles south of Washington, 
D.C.; in Charles County, Maryland, the base is comprised of the Naval Surface Warfare Center, 
which occupies the Cornwallis Neck peninsula., and two tenant organizations that occupy the 
Stump Neck Annex on the nearby Stump Neck peninsula. 

The NSWC-IHDIV was designated in 1995 by the U.S. EPA as a National Priorities List (NPL) 
hazardous waste site. Wastes generated from base operations have included waste 
propellants, explosives, acids, paints, solvents, and metals: the NPL listing was driven by 
mercury contamination of surface waters on the base. Foweight (48) areas have been 
identified for characterization and potential dean-up under the Department of Defense 
Installation Restoration Program (1R.P). Although several clean-up actions have. been 
completed, the majonty of the sites are currently entering the Remedial Investigation phase of 
the process in which more in-depth sampling and evaluation are conducted. 

ATSDR evaluated the environmental information for NSWGIHDIV and identified three situations 
where people are currently exposed ,to contaminants, have been potentially exposed, to 
contaminants in the past, or may be exposed in the future. We determined that a fourth 
situation does. not pose- a concern-for public health. Summaries and, ATSDR’s public health 
evaluation of these situations are provided below. 

Public Health Hazard . ’ 
Exposure to Residential Lead Soun;es: ATSOR has concluded that residential sources of lead 
at NSWGIHDIV currently pose a public health threat because exposures to lead are taking 
place at concentrations that may cause adverse health effects in children and women of child- 
bearing age. The sources of lead include exterior and interior paints, foundation soils, and 
household dusts, at the on-base and off-base residential units. Calculations using lead data 
from foundation soils demonstrate the potential for blood lead levels of resident children to 
increase above the CDC public health standard of 10 micrograms per deciliter (pg/dL). ATSOR 
has recommended that actions be taken to improve the voluntary lead screening program at the 
base to ensure coordination of educational efforts, blood lead testing, reporting and tracking, 
and an action plan in the event that blood lead levels > 10 pg/dL are identified. 

Potential (Indeterminate) Public Health Hazards 
Two situations were identified in which exposures to contaminant levels of health concern could 
occur in the future or may have occurred in the past. 

Mercury in Buildihgs 707 and 702: Spills of mercury impacted laboratory and general use areas 
of Buildings 101 and 102, potentially .placing civilian employees in these buildings at risk of 

iv 0’ 

‘ 
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mercury exposure. Using historical mercury vapor data a$d limited medical monitoring data, 
ATSDR has tentatively concluded that past mercury expo$ures may have occurred in Buildings 
101 and 102 at levels of health concern. However, potential past exposure of civilians working 
in these buildings between 1981 and 1991 does not place these individuals at an increased risk 
for reptodudtive problems, nor is it likely to shorten their expected life spans. Any neurological 
effects associated with chronic low-level exposure to the mercury vapor would have ended after 
the exposure stopped and would not be evident today. However, because ?o environmental 0~ 
medical monitoring. records are available for review, ATSDR cannot eliminate the possibility that 
the pre-1981 employees of ihese buildings were exposed at higher levels. ATSDR has 
requested the retrieval of ‘additional medical monitoring files for employees who worked in these 
buildings through 1991 for our evaluation. 

Fish in Matiawoman and Chicamuxen Creeks: Concentrations of cadmium, mercury, and zinc 
in Mattawoman Creek fish tissue are below levels of health concern and do not pose a threat to 
public health through ingestion, However, ATSDR recommends that sampling and analysis for 
lead, silver, chromium, and copper be performed to determine if these metals are entering the 
food chain in Mattawoman and Chicamuxen Creeks and bioaccumulating to concentrations that 
require consumption Jimits to protect the health of people eating the fish. 

No Public Health Hazard 

Drinking Water Supply: Actions have .been taken by the EJSWC-IHDIV to ensure protection of 
the deep groundwater resources that serve as the water Supply for the base and the region. 
The NSWC-IHDIV wellhead protection program, currently being developed by the base in 
conjunction with the Maryland Department of the Environment, will ensure that the network of 
groundwater wells at the base does not serve as a future conduit for the migration of the 
shallow contaminated groundwater at the base to the deeper aquifer. 
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ACRONYMS, Ai3BREVIATIONS, AND GLOSSARY 

adverse health effects . 

ATSDR 

aquifer 

bioaccumulation 

CDC Centers for Disease Control and- Prevention 

CERCLIS 

conduit 

DOD 

EPA 

groundwater 

ingestion 

HUD 

IRP 

medical monitoring 

negative or unwanted effects on the. health of an indiv.idual; for. 
example, effects may include a,specific illness or ageneral 
decrease in the overall health of a person 

.- 
Agency for Toxic Substances and Disease Registry 

,. _ 
a geotog.ic (rock) formation throughwhich groundwater moves and 
that is capable of producing water in sufficient quantities for a well 

the process by which piants or animals retain chemical pollutants 
in their tissues at levels greater than in the ‘environment in which 
they live 

Comprehensive. EnvironmentaB Response,Compensation and 
Liability Information System 

.I 
a natural or artificial channel through which materials such as 
fl uid,s are transported; for example, a water well 

Department of Defense 

Environmental Protection Agency 

water beneath the earth’s surface in the spaces between soil 
particles and in rock 

eating and drinking; for example, children eating lead paint chips 
or swallowing lead in dust due to chewing and sucking activity on 
hands and toys 

Housing and Urban Development (Department 09 
, 1 

... 

Installation Restoration Program, (Department of Defense) 
_ 

a set of medical tests andlphysicai exams specifically.designed to 
evaluate whether an individual is being exposed to a particular 
chemical at concentrations that could negatively affect that 
person’s health 
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ACRONYMS, ABBREVIATIONS, AND GLOSSARY, continued 

mercury vapor 

migration 

mg/m3 

mercury is a liquid metal that., becomes an Qdorless, co4orless gas 
(or vapor), which can.be inhaled,,at ,oidinary room temperatures 

. 
moving Gem one location to another 

.’ millig,rams per cubic metec a measure of the concentration of a: 
chemical in a known amount (a cubic meter) of soil. 

mglkg W 

munitions 

NPL 

NSW&IHDIV 

ordnance 

milligrams per kilogram~of wet weight; a measure of the 
concentration of a chemical in a known amount (a kilogram) of fish 
tissue which has not been dehydrated prior to making the 

~ measurement.. 

explosive militw items; for example, grenades and bombs 
--., I 

National Priorities Lisi (of Superfund siies) 
r- I 
. 

.’ “, .~ 
Naval Surface Warfare Cehter - Indian Head Division :, 

., . : i.’ 
military s,upplies; for example;)weapo&, ammunition ‘and vehicles 

propellants explosives for forcing forward projectiles such as rockets 

Pb- Lead 
: * : 

PbB .’ Lead in blood 
., 

RCF?A .I ~ ^. Resource Conservation and Recovery Act, x 

Remedial Investigation the CERCG process of determining the type and extent of 
hazardous material contamination at a site .j 

solvent a liquid capable of dissolving or dispersing another substance; for 
example, acetone or mineral spirits 

surface water water flowing in ditches, creeks, and rivers or standing in lakes 
and ponds 

NW micrograms per deciliter, 9 measure of the.concenttation:of a 
chemical in a known .amount (deciliter) of liquid; for example, the 
concentration of lead in a blood sample 
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~CKGROUND 
1 
he NSWC-IHDIV is located ap~fOximately 35 miles south of Washington, D.C., in Charles 
aunty, Ma,vland. The Navy has conducted munitions-related activities on the property 
pntinuously since 1890. These activities have evolved from the historical testing of guns, 

der, and other explosives to current activities in the manufacture and ,testing of 
sand propulsion systems for missiles and other weapons r’). 

%e base occupies approximately 3,500 acres on two discrete land areas in the Potomac River 
j&nage basin (Figure 1): The Naval Surface Warfare Center (NSWC) is located on 
tppmximately 2,500 acres on the Comwallis Neck peninsula @j. The base ,is bordered on the 
rorth and east by the Potomac River, and on the south and west by Mattawoman Creek. The 
plbm: of Indian Head lies immediately outside the base entrance to the northwest. 

:a i’.. 
iema’ining acreage is located at the Stump Neck Annex on the Stump Neck peninsula. The 

~nn&.I[es:south of the NSWC and is occupied by tenant ‘organizations @. The mission of the 
Java1 Explosive Ordnance Disposal Technology Division ,at Stump Neck is to develop 
~d@es:for rendering. safe weapons, missiles, and munitions. The Naval School, Explosive 
&dnance:Disposal, provides training in methods and procedures for recovery, evalutiiion, 

&dering safe, and disposal, of explosive ordnance (surface, underwater, conventional and 
The Stump Neck Annex is bordered on the north and east by Mattawoman 

k. Chicamuxen Creek and a sparsely populated area of Charles County lay to the south 
west. Information on the demographic make-up of the base and surrounding community is 
ided in Appendix A. 

Iis, disposal, and routine releases of chemical contaminants have’occurred on both parts of 
base.ra!*5J resulting in ‘the U.S. EPA 1995 listing the Naval Surface Warfare Center-Indian 

, D&@ion as a National Priorities List (NPL) site for clean-up. Wastes from base operations 
$cl.u,d.ed waste propellants, explosives, .acids, paints, solvents, and metals Is): the NPL 

$@I, was 
!v 

driven by mercuv; contamination of surface waters (creeks, drainage ditches) at the 
IF@, ’ Forty-eight (48) areas at the NSWC have been identified for characterization and 
~~tei%iel’?lean-up under the Department of Defense Installation Restoration Program (IRP). 
%hc%rghseveral clean-up actions have been completed, the majority of the sites are currently 
&ering. the Remedial Investigation phase of the process in which more in-depth sampling and 
@luatien are conducted. A summary of ATSDR’s evaluation of these sites is provided in 

endix B. &FwP. _._ 

ke;‘&araotenzation and environmental clean-up a@ivitiesat, the Stump Neck Annex have 
%@gres$ed under the authorities of the EPA’s Resource Conservation and Recovery Act 

ective Action, program _ @)a However, U.S. EPA has recently determined that the 
Annex is included in the NPL listing for the N&WC-IHDIV (Appendix 8). This 

n does not,affect the scope of ATSDR’s public health assessment activities: since 
:.:‘chemical contaminants from both NSWC and the Stump Neck Annex have impacted local 
’ ~eks;~ATSDR’evaluated the potential health effects associated with environmental 

“ , , .  

I 
l - 

.(. 
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conditions at both locations in, support of public health assessment goals. . 

AT$DR Involvement: ATSDR visited the NSWC-IHDIV base oh November 18-21, 1996. The 
purpose of the visit ywas to .ce@t&e&rform@n necessary[ to identify any public health issues 
reJated to potentiatexposure to .enviloT?me?!al~pntiamir?Btion at the facility, to identify . 
community health~concerns, a.nd to rank the:NSWC-YHDIV among other Department of Defense 
(DOD) installations’according to its potential public health hazard. 

1. ‘; / i . _j 

During ourtour of.& site to observe:the .env$onmentalconditions at the base, we met with . . 
Navy personnel and representatives frornM&deral-and state agencies with knowledge of the 
base. bur discus&ions addressed the nature&d extent of chemical contamination at the 
NSWC-IHDIV, t’he proximity of ohemically contamin.ated .areasi-to on and off-base populations, 
and the types of human aotiviti&$iatcould lead toexposuiresdo-the contamination. This 
information has been integratea with .ourveview’ of:qrvironmentaf sampling data to draw the 
conciusions about publiclhealth issues at:NSWC-I’HDfY that are presented in this Public Health 
Assessmentdocu&& :. .. :‘: :;, : :. t .Ij- . . 

, a< : ‘.’ ,~ .:,;,%;;:$,. ,, _t ,-, 

_’ .; +* 

i 

. -. c . 
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I EVALU~O~ ~F‘~NVI~~~~~EW~A’~~L‘CONTAMINA~I~;,EXP~SWRPPA~HVVAYS; AN@ a : 
puf$fc H&&T~Q IM$$ICATf& . I’ ’ 1,;. : ,-.,/. 

!,,.” j-.. /,. .,i. 

Based on the results of our site visit;~ahd~a~review :of the data,andMormation currently 
..( . . A’ ,__ 
‘I -,.a 1 

availabie, we, conclude that one exposure situation at NSWC-IHDtV currently poses a public 
health threat, Exposures’to.lead~in the:hfavy housing are occurring atconcentrations that may _ 
&use adverse’health effectsl’:lh’~~addition; 4&o, potential ‘situations are identified in .which: 
exposures ni4 tiave occurred iii the past orcould oocui in the future to contaminant, levels ,of :. c 
health concern: .A fou?fhs~tuat‘ioti~does not’pose ‘a. publi&hBath concern because*,the basehas:.: : 
taken action to r8dUCe the chances of exposure to the chemical contaminants. :; -’ : : ::: s ,. 

Table 1’ summ”anies ATSDR’spublic’heslth conclusionsfor the{expo.sure; situations ,idsntified at 1. ’ 
NSWC-IW’DIV,‘and a d3ta~leddiscM3ion~bf~esch situ~4k3n4’ Additional information describing 4 : 
ATSDR’s public health conclusion categories is prdvlded in.Appendix C. L -; .3cI,.’ ._ .I 

.: : .,.,. : I If’ ’ ’ ;- / 
(.. ,:..-.., .: ) . . /‘ .I. ,‘_ ‘. ,’ .( 

TABLE, 1. S$r$-~~ar)(: bt’ h%DR%$P:&ilic ~~tt~:~ncclUs~~W~~~r’NSWCilH-DIN., (- j’ .I ,‘: i-! 
.‘:. ’ .: .’ : .! “.) :.,-;:> ‘1;: ‘i.j : :+, , ‘, , i ‘1 r. ‘.(. a, . I- 

,. ‘.,,.’ I, j _’ I 
‘. “:;.‘, - ‘1, ,,.: jll .;. i ; . I. ,’ ,!. .,a ,. ,” .? , 

1. Pubfic Health Wizard:: Exposureto ResrdentiatSou&s of Lead.. : _, :,: . : , 
::, 

’ .I -:.:“I. 
:’ ; / :- ,;.’ ” (2 , .,I” , ‘,i,,. I% ,. , ,),-.- . . . . . , :, ,. 

Summary: The lead in exterior and interior paints, foundat&%ik, and househcki d&.,‘&~. ’ ’ 
NSWC-iiiDiV housing poses a health hazard to,residents, pa@uiatiy ‘children 6 years of age 
and under and wOm8rFof @$ddtb8atinQ age: t Calcqiationls;’ esing. iFad ‘da,@ fLum foqdation, so?s 
demons&ate the,poteMiai. for b&.od lead ie@ of re@!ent chi@tB~, to,it@ease a@ve $q CQ,C’l.’ 
public health standati~oM0 micmgrams~pe,r de~iiit~r~(~g(dL). Thepasq should ?a& actioi? io, -:, 
improves th6 voluntaq&ad tdtB,ening pmg,qm to e~$#~,,coof@n?tro~~ or educat@a/, er@ts,. 1 
blood lead: testing,~rreportingiand. tracking,, ,ggd. an;astion pian in, the :went that.biood lead :/eye/i ;’ 
meet or exceed 7O:~g~‘dL: A summary of our ev&uat@n of this situaqon is provoked iv. Table 2.. ,: ,’ . .- .I.,’ , .- 
Background: W8WGiFIDlJi”currently m,aintai,ns,housing on the. base$he.Detached sin&‘; ‘. 
family houSing’ And the RivervEew Village apartments)., $@base hou$ng @the nearby to.wns~of., ‘_ 
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La Plata and:Waldorf w%:‘ta%en out of sewice in 1997. Additional Detached housing at the., ,, 
Stump Neck Annex was taken out of service in November of 1996. The housing ranges in age . 
from approximately 30 to 80 years and has been identified by NSWC-IHDIV as a source of 
residential lead exposure req.uiring risk reducti0.n and’abatement .actions. 

Lead is, a public health ‘concern, in private and public housing,throughout the United &es, 
particultirfy in urban areas, with, greater nw.mbers of oldea housing-r+&.. Although ,use;of lead- 
based paint in housing was banned inl977, approximately 74’pe.rcent:of housing in the United ’ 

’ ,I 

States built before 196Qcontains lea&paint. Lead-based: paint is-a significant source of child I 
lead poisoning (7/. ‘. ‘!-, ,. 

‘Children: can be exposed: to,lead’ from: multipie sources. cAt the,:NSWC-IHDIV,. thosespurces 
. include lead%ontaminatad paint chips, household dusts:nnd?fo&dation soils. (soils located near 

the base of the buildings), In 1:99.1-,1:992+,6;: the-Navy Pub!ic’WorksCenterINorfolk sampled the 
interior paint, household dusts, exterior paint, and foundation soils at each of the’housing’ 
locations. The data demonstrate that the interior and exterior paint (Detached housing, 
Riverview Village,. and LaPfata); ,~~EsldehRJd:d~sts.(~~ached housing,)! and foundation ,soils 
(Detached,“La Plats,, and,Waldorf) of many these residential units are contaminated with lead at 
levels exceeding Ho,&ing; and U~rb$$%%lopment (HWD~.adtiblY~~“r’ar”lil a’.. b. ‘.._‘.‘._ .-_ 

: I ,...r, r -, -; -.I; .“. .,_.. ,. -,:, i...::. : .’ ‘, ‘~ :I 
R8gaKii8SWf Wh8the?:h8 HUD.i8lje~~Creeni?g~~~~~On fif any Sing/e SOW& ii,&xge&d in a ’ 
resid&ltial’ setting, ingestion and: inhalation- of ‘iead. from .muitipk s~ufc8s in. a chiliil’s. : 
environnient may resulf-in 8xpOWb~thaf pose a potential health hazard. I 

The Centers for Disease Control and Prevention (CDC) recommends that “all children be 
scresrii?“i,for I+d~poisonjng-rt leastannually, especially children between the ages of 6 months 

o and 6 years of age ,: Young- children and fetuses are most vulnerableto lead toxicity for .. 
several reasons, includingi’ (i) g~eater’ab%orption and metabolism of leadthan adGrIts;‘ rapidly ,. 
developing nervous systems, and(iii):bigher infikes of.air,..food, and water on a body weight ” . . 
basis.’ In addition, children age 3 and under tend to chew and mouth their hands, toys, and 
other objects, exposing them to lead dusts and paints rgJ. Blood lead levels of lo-40 
micrograms per deciliter (pg?dL} may:‘ndt ‘cause> distinctive symptoms of lesd:poisoning, but .are 
associated with impaired central nervous system development, lower IQs, and hearing problems 
in children flgJ. ; : 1” 

; .i 
_ 1 -:‘. 1 ~ ,. 

Based on’the toxicity of ieadat Io’w concentrations’in the. blood,,the CDC-recommends, that 
children’s blood tead levels-fall below ‘i 0 pg1dk rob * H~~&ically, MSWCmaintained no database . ,I ; 
of past bloodl$ad’testing results which’coufd:be reviewedby;9TSDR during.the public health 
assessment. However, blood ‘lead .iests cdr+cted.by the base in 11991 demor@rated that. all 
children (6 months to 6 years of age) living’ in the Detached housing*units tested positive:for 
lead, with levels ranging from2- to 9 pg/dL (*I’ ‘Although the range is-below the CDC criterion, j . 
this data set represents blood lead concentrations at a single point in time several years ago 
and is limited to’only i subset of the children living on the base in 199%. During the public 
health assessment, NSWC provided additional blood leacf data obtained in 1997 through their : 

6 

. . 
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_. 
voluntary blood lead screening program r’o . Data from five of the 65 children living in the 
Detached (one child) and Riverview (four children) housing demonstrate that these five children 
have not been exposed to lead,at levels of health concern. Blood: lead concentrations in these . 
children ranged from 2 - 3 pg/dL,well below the CDC screening criterion. The U.S. national 
average blood lead concentration for children ages l-2 years and 3-5 years is 4.1 and 3.4 
pg/dL, respectively (r. “‘. ,’ ‘;’ 

Since the housing inspection results indicatethai the children living. in NSWGIHDIV htiusing 
are at high risk for lead exposure, historical annuai screening data ‘and,limited current blood 
lead data are available for these,children, ATSDR evalucited the potential for blood load levels 

-of children residing in NSWC-IHDIV housing to exceed public health criteria. We used the site- 
specific NSWC-IHDIV soil lead’ data, and an algorithm that relates potential increases in blood 
lead levels to concentrations of lead in soils;to estimate the potential for blood lead levels to 
exceed the 10 pg/dL public heelth criterion for children. The algorithm, soil lead data, 
assumptions, and calculations are provided in Appendix ‘D. 

The calculations in Appendix D demonstrate the need for regular blood lead screening for the 
children in residence,at, the NSWGIHDIV. ,C+ulated k$reases in .blood lead levels ranged 
from 7.1 (Riverview Village apartments) to 23.6 (Detached tiousing)lpgli?L. Adding these values 
to the baseline blood lead concentratjons for US. children, (noted above), .one arrives at 
predicted blood lead levels ranging from approximately 11 to 27 pg/dL!for children living in 
NSWC-IHDIV housing. Thus, exposures&the foundations soils at the Detached housing, ” 
Riverview Apartments, La.‘Plata and Waldorf units, could potentially result in increases in blood 
lead levels which exceedlthe 10 pg/dL screening criterion. ,’ 1. .” 

These calculations may overestimate potential increases in blood lead levels by assuming 
regular exposure to the lead-contaminated soils; however, the evaluation addresses only one 
(foundation soil lead) of several potential lead, exposure pathways identified for children in the 
NSWC-CHDIV residential setting. fie value dftre calculations lies in demonstrafing the need ‘. 
for conducting mguiar blood lead level screenings on children living in NSWC-It$DIV housing. 
Although a voluntary blood lead screening program @xi&s at NSWC:IHDIV, medical personnel 
interviewed during the site visit indicated that participation in the program at the NSWC-IHDIV 
Medical Clinic is low. 

Public Health. Action Plq~: Exposures to Resident&l So&es oi Lead ‘. 

Actions Taken and Proposed: 
The Navy Public Works Cent& and NSWC-IHDIV have taken several actions to address the 
problem of lead in the residential setting. 

1. NSWC-IHDIV medical. personnel are currently reviewing the sxisting.Navy Petiiattic 
Lead Poisoning Prevention Screening Plan to determine how to adapt this plan to 
address the specific residential lead exposure situation at the base. 



, 

Educatibnal outre@ch.~activities :have.been proposed:b)! the.NSWC-tXDM medical.. -; 
1 ,p$isonnel;. These. outreach .efforts.will Mlude letters to. militarypersonnel entering base 

housing, and personal contacts with personnel. already living in basehousing; to. inform 
them of the availability of blood lead level screening at NSWC-IHDIV. Blood lead 
screening for children who are six years of age and under, and.women of child$esring , 
age, will Itr@ encouraged.. These actions, plannedias part of a! contin@ng: educational 
effort, will be initiated in July.or Augtist.of1.997 r’2).‘, ,: ,,, . I -: 

2. In 1996, extern& IeGdrisk-reduction acttv/tie&!(encapsulation)-wereinitiated, for the::. 
Detached hou&g and: asseciited: garages-with extemat. lead. paint cont&ninat&~5~.’ I 
These activities will continue?hrough. 1997, Howe.ver, risk-reductionactivities. for @ad in 
foundation soils and abatement of lead in the interior of the housing units have not been 
‘initiated or.sctYeduled. Execution of ,these activities. at MSWC-IHDIV will depen,d,:on.,the,. 
Navy Public’Works Center plan to-perform abetem@ usinga “worst$irstl), appro$ach,. and 
where the NSWC-IHDIV is sanked:.relative to other Navy bases with lead problems (‘2). 
Funding:for interior leadsbased-,paint activities at the base has beenapprove (‘?: T ^ . .: .‘,1 ” d...‘l .. ~ i’, 
Inco~~~g,,re~~~snts.ar~ notified;oof the;presence:pf.lead’inth$ housing ‘per&D ,, 3. 

: requirements and given, the. option to!live~.els,ewhere. in.:a~g~io?,..edu~~~~al,l~~~~~t~~ 
on the sources and hea!th,effects of lead are provided to the new restdents.‘ ‘Ledizolv”, 
a lead-speo/fic cleaning agent; is available from Housing upon request,(!Q. _. 

4.’ Family Housing has purchased a high efficiency filter vacuum and will: schedule cleaning 
of,window sills, areas arou,nd radiators, and other areas where paint chipping exists in : 
the homes rra). 

Recommendations: .._. ‘. 

Because’children at the NSWC-IHDIV can be exposed ta lead from many sources, and the 
potential increase in blood lead levels from exposures to’lead in only one of the possible 
exposures pathways exceeds the IO ,pg/dL blood lead screening criterion, ATSDR recommends 
that the revised Lead Poisoning Prevention Plan for NSWC-IHDIV include the following 
components: 

1. 

2. 

The plan should integrate,the, activities of Primary Care and Housing, and the Bethesda 
lab. The program should coordinate educetron MO&~, provision of Mood lead tests, 
tracking of .blo.od lead results, feedback to the residents, and a plan of action in the 
event that blood lead levels of health concern are identified. 

The program should focus on children through 6.years of age.with a goal of 100% . 
voluntary participation. 

,,’ ’ 
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Parents& dependents who participa$ in. blood lead screening, at, militew med.j@. 
facilities, other than the’WW/VC-IHDIV Clinic-should bejurged .to share the;. resutts of, those 
tests with ‘NSW&IH~DIV Housing or Primary Care. ; ..;” ; 

., : ‘. ..’ ,,,(‘. 
The blood lead screening program should continue untilabatement or riskreduction 
activities have.been completed and subsequent screening showsblood&ad- levels to be 
below levels of public health concern, or the housing is vacated. -- .. 

5. NSWC4HDI.V should consider’ establishing baseline:te~&leve,ls fo<tbe,d,epen&nts of 
base’ residents~dpon,fcGeptance into,‘Na.vy housing.,. Th.ese basetines ,provide,the data 

,. ‘I necessary for interpreting subsequent blood lead screening data. 
: ,‘! :i-, ., ;. ,‘. .. ,. ..,t: 

6. Application of the aigorithm demonstrated that -the, averag.e. soil concentration:for each 
unit of Detached: housing w&s high enough to. drive the p,redicted blood Iead:levels above 

. the pdic health criterion of 1 O’pg/dL. Considering this ,inform;ition and themuttiple 
pathways of exposure to lead in this o~lder housing area, ATSDR recommends that 
screening efforts focus early on children in Detached housing and that this housing 
receive early action for any proposed:/ead abatement ‘or dsk,reduction activities;, : 
addressing, lead in soil andinterior paint sources; .‘.. ,/ .,.. ,, ’ 

‘: ‘;T :,. : ,. ;; ,, :. i. : :, ,, : -‘.ti..I ),.. 
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II. Potential Health Hafards 

A. Mercury in Buildings 101 and 102 

Summary Spills of elem&tal’~emury impacted genera4 uie (non-labomto~) a&s of 
Buildings 101 and 102, potentially placing civilian employees in these bui@ngs at risk of 
mercury exposure. Based on histoiical mercury vapor data and limifed medical monitoring 
data, ATSDR has tentatively concluded that. past mercutyexposums may have occurred in 
Buildings IO? and jO2 at !evels of health concern. However, the potential past exposure for 
workers between 1981 and 1991 does not place, these individuals at an incmased’risk for 
mptoductive problems, nor is it likely to shorten their expected life spans. Any neurologic 
effects associated with chronic low-level exposure to the mercury vapor would have ended after 
exposure stopped and would not be evident today. ATSDR cannot eliminate the possibility, 
however, that the pm-7981 employees of these buildings were exposed at higher/eve/s since 
no environmental or medics/ monitoring records am avakable for review, A summary of our 
evaluation of this situation is provided in Table 3. 

I . -. + I 
Background: Buildings 101 and 102 were built in the earty 1990s for prope/lahtdensky and 
sensitivity testing:’ these tests incorporate the@ of elemental mercury rf3). ‘Mercury spills and :, 1 
routine historical releases of mercury to building drains have been documented, affecting both : 
laboratoryand general use areas of the buildings rf3) . In the case of Building 102, for example, ‘._ 
over 25 years elapsed between major mercury spills in the first floor laboietory in the early 
1960s and the ‘discovery ‘of elemental mercury dripping from the first floor sub-flooring onto the ‘i 
basement coffee mess area r”. fq, Similarly, elemental mercury and elevated mercury vapors 
were discovered in a basement office area of Building 101 six years.after mercury use had 
ceased in ,that building lf8. j7) . Both buildings are currently secured from entry and are included 
in the NSWC-IHDIV environmental program for future investigation and clean-up. 

Based on the potential long hi&&y of uncontrolled mercury releases, the’“Iarge volumes .of 
mercury employed’in these’ buildings, and the documented mercury cdntemination in general 
use areas of each building, ATSDR identified and evaluatedthree exposure situations with 
potential public health implications. 

A. 1. Past Exposure to Mercury in B;ui!d!ngs jOl a@@.,$62 

NSWC-IHDIV instituted a medical monitoring program for mercury in 1983 and an industrial . 
hygiene (air sampling) program for mercury in 4982. Lie spi!ls of mercury in Buildings 101 and 
102 represent uncontrolled sources of possible mercury exposure to workers who participated 
in the industrial hygiene and medical monitoring programs, but also to those people who worked 
in these buildings whose job did not involve use of mercury; In theory, these workers are not 
expected to be exposed to the hazardous substances in the workplace and are not typically 
included in the industrial hygiene and medical monitoring programs: this was the case at the 
NSWC-IHDIV for non-laboratory workers in Buildings 101 and 102. Therefore, outside of the 
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o~~~ptiional; ~xp~suresl~pe~en~ed;,by Building .‘l@l~ hand W2-perso#nel~ working,,with and. ; - 
around tlWm&cu~, all building personn-el may have experiencqd additional,expbsures to:, . _ 
uncont~olled~mercury sources. *: , 

,’ / .““I ._. $‘> ; * - ,. I ;,. ,.., 
Because the mercury contamination. was locatetiprimadly in. wooden,sub-floohng,.cdili~~.t~les,i ’ 
and drain pipes, the,primary:routel of pote~ntial,,exposur? would have been inhaj@ion of mercury 
vapors. Thus, our evaluation focused on whether past exposures to mercur)! vapp;@‘these’ 

i _ 

buildings are.of.potential health concern, particularly for those employees who were not- 
participdnts ifi.8n.occupatiWal’ mercury monitodng .prrqgram. Sinc,e these,yorkers dig not 
participate in a.Tmedical)monitoring. program, and:their work areaqwere not included In ihe _ ” “- ’ 
industrial hygiertw enxironmefntal -sul7ileys: no.,informationbor data. arq, av@labl$ for .yeiiew,,bi; ‘, :, 
ATSDR and NWK#iDIV forthese employee,s,,i Mov+eve.g..inferenc.es. abo&th$.potentia!,for 
exposure to tiercury.:vapor at. concentrations:of ,he#th, concern cambe drawn fT!m.the .existing’ , 
indoor air mercuryva@onrleve~ data: and the re$ults of the oqzupa~i~oq$,medicaI monitoring. f 
program-Tar mercury., .Y .._ . . 

I c ._ ; ., : ; ; )’ ., I ‘. ., ~‘. 
The worker populatio~s.were~divide&into &W @roup&f~.r~evaJ.~lion ajIId,d@Eqion: (i) w&kers -, 

‘ in&Buildings 10% ar~Kl.02~ betweef%$9&1 ,wI&WQ& .and:li2-~~~,~~~~~~~~~~ ,i@id~?g+@&%en 
,: 

1,960 .and $980: This@ groups. were: define&bythe availability of environmental monitoring.daia ” 
from’ t~a.buildin~s:-~auaii;#bility of.m.edi~l-re,co~~~for t,hplworker+aqds estim$+of the,curreqt ,. 
ages of the,em~~oye~srri.~nxironm,efltailtand,me,di~Cre~ords arqavailaI$e fol;,.?9ei’thTpugh: ,_ ,_,, 
1991, bcrt-gte;l’SCM~~Fe~~~~~a7~~~~e,m~~~~l~mit~~or:.nqt: ~va~~a~l~.,~Jh,e j.%fJ c+ff +tf,+yp$ ,i.:ii:;-F 
established by,,catcwf~t~ngl,the”crrrrent..ag.es. of pa? .wo#erg~ if they, had,.be.en..anywheTe.,betweep :. r 
20 and 40 years of age during their employment in these buildings: these i$/viduals,would ,fio$‘,,’ . 
be approximately 60 to 80 years of age. 

; ‘.,I’: i 

b’, :’ ,, ..;; _” ‘_ ‘,:;;:,,-.,f’ .. ,, /,,,) . . %! .i _ .., /-, ;I . ‘,., y :*, y:,: ‘. 1 / 
Ajr Data Evaluati@@ !~ATSDR .ceview+zl& monitQring c@&. s&s ior~Builainga~“oli~~~~r.b2 &n I’.- 

’ 1978 through 1995. ?.:Theseidata s&s -!Aw&@J~@&, genq@ed by:,ther~~e~durin-ihe,~~du~t ‘ii’” 
industrial hygiene surueys:to .evalu&eAhe;potenji.al for oqqpatiorjql, mercury exp,osurF., In.,q few: * 
cases, the’air data were coWted.in response to the discovery. of .previou$y spiiled elemental 
mercury*ddpping from ceilings&to-genefiat +W aqeaq~of,.thq,..building+ .-The Wnpiete. ,..: ‘_ 
information on’how the.. air, sampling ,~as.coq&cted. is. not av&lable,for each data set;.however; ’ 
the bulk of.thedata,were gener~ated~u:sinnf,direq! read.qercury vapor it$stn!mef@ion’(i.e. ’ , .’ 
Bacharach Model MW2 and Jerome,.Model.42.& . . . :. 

/ 
. ” 

The central nervous system is sensitive to exposures of inhaled metallic- mercury \iaf& ??. Tb”’ ” 
draw conclusionscabowt the,:p&@nti& fot&v$orke~@xpq#e at-l@@ pf health yncem, the ; ,, , 
mercury v+or data sets for .NSW.C-IMWV w.qr&cpmpared.witl! .a m.q$cury:yapor value .qf .!I.03 

! i 

milligrams per cubicmeter (mg/mj). Thisconcentratjon is at the &e&i of !h&. caq@ 6f 
‘.i -, 

concentrations .& whi~~~~cR~oonic.~rnerc~~ vapqr,@xpo+g,may ye?,ult,in s~bti~l~~,~lth- effects &I::. tyl 
the central ,neNouiS system (fe). :__ 1” (. 

. _’ 
.v .: .* !,, : :, -- :,. ; 

, )t’: ;’ ,’ ‘, . i : -.. ..* ,. /. u-i * ., . _.% !,.. ” ,*I ; ‘1 .; ~, :: < ,, ,,, ~,_, __ ^ ’ (., > . . . 
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/ndoorAirMonitoring.Deta - Su&ng 707: ‘Inoo& airmercury monitoring-data from .Bu#ling 101 
is available for 1978 ‘and 19’83;.7 990 through, 1991, and 1995. These time intervalscorrespond 
to distinct periods of building use. During the years when mercury was used in the Building. IO1 
laboratories (1978 and 1983 data), indoor mercury vapor concentrations ranged from 0.9819 to 
0 015 mg$m3 (f90.20. ?I). ‘Th ese data were collected::from laboratory areas of the building: no. data. 
were found for the’general use areas of.the building~where mercury vapors from uncontrolled : 
releasesmay also have existed. ,” ; 

‘* .:_ .” : ; ,. 1 ./ *, ; 
Between January 1990 and Januarjr, 1991, the, NSWGlHDIV~conducfed extensive weekly & : 
monitoring,for’ mercury vapor in’ response to the discovery of: beaded mercury& pipe-insulation 
and elevated’ mercury concentrations l’n basememareas, of.the building @). The ,entiCe:e- building, 
includjng general-use’areas, tias screenea‘ for mercury vapors, Although mercuryuse ceased 
in Building 1.01. ,in 1984 (-“I, mercury vaporlevels persisted up. tot a maximumrvalue ofO:O21 
mg/m3 in t990-i:991 @j . These’ data represent the mercury vapor .concentrations to which these 
workers, who were not participants in a medical monitoring program, may have been exposed. 
Thus,, during the time period between 1983 and 1991 when workers occupied Building 101, the 
data indi’cate that merouiy ‘vapor con%entratiuns probably did nd exceed the 0;03. mg/m’ 
concentration at ,wh‘itih he$lth:,effe& may be observed”due:to.chronic.exposure.”?.: ::. .: -7 ’ :; .:I _ I, _ ., ,I., .L .’ . . ,,I ,_;‘, J :- ‘Y,,‘. .- :: 
A surveyof the building in‘i 995 found mercu’ry vapor~‘concenWions ranging.from?Xt%U - 6$37. , 
mg/m3 cljii This rise inconcentrations likely resul#Wfrom l,ack of ventilatibn.because the, i 
building, &a$.&sed in 1’994. “:&though thle m8xim~-~,me~urylua~oP~~~t~d~te~ed~ex~eds : ‘, 
0.03 mglm’;the~biuil&ng is currently undccupied and there.is noroute existsfor worke.r ., : !, 
exposure to these vapors. ‘1.’ 

,:, ‘,I ( ‘.,. ; .-*. 
.: . . ” 

/ndoorAir !$on&z$f)g - @@ding 102: Building’ 102 air monitoring data are availake for two tir& “’ 
periods: 1978 -1983 and:‘1 987 -1089. In- ‘1978-l 983, inercury vapor l&&Is ranged from0 to, ., 
0.04 mg/m3; sur9ing ui, to”0:‘08’mg/m3:when mercury was:cleaned from;laboAtoQ: : G . . .I ” c 
instrumentati&‘withacid: the median’merouty vapor Value.was. O.O05:mg/m? (‘I. !? zcl 2r’. These. 
mercury vapor readfngs Were doll’ected ,from< laboratory and $office areas: no general use areas 
appear to have’ been .monitored. The workers who condu‘cted,the laboratory activities using, 
mercury would have been participants in 6, inedical~monitoring program and aver-exposuresto 
mercury should, have been revealed in the course of physical examsand’ biologicatztesting. 
Other building employees would not have been expected, to be exposed to these ,sources and 

‘eve’s Of mercy. . :, I ,: .( ,, _ . ,_ _(, I 1 ( 

Surveys were condu&ed in .I 987 after’the discovery of elsmental meroury dripping from the first , I . . 
floor subifiooring onto the basement coffee-Mess’ atea. i”5iesk $urvey data.were-geneglly a.; ’ 
reported as “well .helow 0.‘o$~‘mg/m”“f’5* 25J and thd ‘stirvey iricluded the room where elemental -. 
mercury was discovered’and adjacent rooms in’the’building. Data colletied -in 1989,did not .; . . 
exceed 0.0036 mg/m 3 (z61 Building 102 was closed in 1989. Overall, the data do not suggest 
levels of mercury vapor at &onoentrations associated with health effects (jd). However, it is 
important to note that the air data were collected after the dripping mercury had,-been not--d 
and cleaned from the general use area: no data are available that represent the mercury vapor 



:, ,* -,i,;, :. .i ~. G .,;,. I, .., -,. *. j- 
Health ,~~~cations::Awailabie~air]monitorin~data bo,not,,suggest dat.L&!&~ tti Buiidik&s’lOl 
and. 102 were exposed to chronic high levels. of &&&a~~. Th&Ji p~~&$$r~&~~~S $j’ : 
mercury exposure on+ the central nervous system and kidn$ys,‘which occur at &i&&high . . 
doses, would not be expected. L- . . . :, 

At low dosesof inhaled elemqtql, t&rcq~, @s bo, 
I.# 

’ . 

9 
~s~g~~t%liy abfeto mejabojize qd:,gxcrete 

the mercury in. the:‘urine, feces,,,.@iva and swF,at @, .+ .Egrly &i&of rnerc~~~~xi$~ d&to,“ 
chronicmercury vapor.exposur? may. be.Ca&8r%ed, z&subtle rMvr&giti e’fefqt’s, jncludifi@ne 

, tremors in-the.fingqrs, lip,s,-and +~elids.,...effects onCpcis;ion movements s.uch a$ har@vriting, 
headache, and short-t:grm gemory loss 12@ These sympibms teiid Jo disappear, howe&, when, 
the exposure is: stopp”ed (27L.e In.:addition, &dies on,occupatienally exposed workersi\ndicai8 .,. _& .- , 
that. neith,er reproductive, pro.b,lems.@’ , .nor decreases inlife ,F,p.& ‘?, are a.ssqci+e$ $$h’y- 
mercury vapor exposure. ,s 

. 

ihe biologic half-life& inhaled elemental mercury in the human body is. abou,t 60 day~‘~~; Thus 
mercury may be expected to be redwced to concentrations that are not dkjtinguishkle from the 
background levei+of. mercury. in the body within one year after exposure to the mercury source 
ends. Since exposures to the mercury ceased no later than 1989 in Building 102 and 

.O.’ - . . . 

15 .- 

oopcentrarttitis to which-workerswere exposed to du$ng Itbe. tzdease !gf ,mercury to the coFt,e I, ,-;,. 
mesS+Mea. ‘_ .,‘. .-,’ : ‘,.,; 9. .” .\’ 

,*;. . :*.,:-;. I. ! I .I ‘, $” .““.. ,j :<, ,, I, *.;-,. . . . . . ..$ 
Medical Monitoring Data-’ Building IO7 and 102 L&r&& The phy&&:ixam & $i&jiM r “_. ” 
(urine), evaluations for 4 of the approximately 20 medically monjtored eniptoyees’who~w&&?i~ ” 
these buildings. between 198% and.1 991 were provided, t$,AT..DR. T@sq{e-@tF, @dic&e ,that j, 
nqne of the employees in the, mercury medical monitoring program, for w&m mcqds d?i *’ ” ” 
cgrmntly been retrieved, were exposed to mercury at levels of health concern. These regults 
suggest that other participants in the monitoring program, as well the people who did nofv&k ‘. “. 
pith me’r~ury.and,ma~be:p!resumed; to haveshad lower expos;ureq djd not exp~Ir$n~ qxyCtFyre 
to mercefy at:leivels:;of. heal.th.conqem between; J 98.1% a@. 1991 in, Building. 10,l. J+~etier; : me 
i~~omplet~-med~~~~~rn~~~to~~ng~~a.~~ for the occqpational, po~u~ation,~ agti,@#+ck of i 
medical monitoring; data for th,e-non-occupatior?al pop:yla.tlon, ktroduGes cpqsidbable’ 
uncert&nty knt7 this:eval,ua~~on~~~ ,. .; .:I-\ 

.,’ 
.,, . ‘_ i :. y. ..;,. . .L 

. . * :&I”‘.’ 1 j,~!L ‘f / . . - . 1, ~._‘.1, ‘, k.!.; 1.: .I .<I, 
No pre=I97&air monitoring data ,qr:pre~1~98%. medicgl-moq/!ori?g,data .Qayp d$h @$$&?~~~rn 
NSWC-IHDIY fifes for .Buildings:40$ and .192: .; It is re+sqGFble to assum&.that, ind+i &i’ !” 
mercury vapor levelgin the. buildings may have>been higher in the ~)ast w!‘@ !-be .m~~$t$‘~$ills 
were. recent. and. vaporization rates would have beep higher. ,This s&am would b$ p&$%i~arly 
likely in the+basemen# areas&t& buildingsaf@t$$e inqtaMtion.,of impe~ipus-,~~st._?~~. .I .; 
ccuerings.oyer ~ntami~ted~.su.~flooring ,in bqtt#ui~ding,s (miciY19gQs. thpugpfke earfy;l970s). ‘* 
Thus, ATSDR cannot eliminate thepossibility that ~~~~l.~8,i.‘en;lployees C$ Bp$$ings: j@-yqql 
102 were exposed to the occupational and non-occup&onel mer&ry soiircei at fevels “of ,’ 
health concm. .: ,, , -i3 .., _ ,. , r;l. .I.,II,,,y, ,I :. 



1991 in &,$dih~ 101 ,‘no building-&at&d me&y should ‘p‘ersist~%I the,bodies of inditiidttials-who 
worked in these buildings through this time period. Accordingly, n6 biologidal testing could be 
performed~today to teveal whether these individuals had been exposed in the past.to mercury 
from Bu/ldin& l:p!, ‘and 102.’ i ‘_ ^I _’ ./ 

.’ “i’, :. . ,* .I .‘( 
Public tie#Ith ~~t,~o~ Fl!n: past Ek@$uref to Mercur& BiMdingS 101 and 702 1. 

, .. i.% ,: ._, . . ,.I’) ..’ _ 
:. : 

Conctu*fohy~, 
: . 

.I’ 
.,: . . _ .‘...I 1 

,’ Yjj,, ,- I ., ., ’ ‘, ::. I -,, 1. ) .I). ‘;“, ., . _. ,, ~~.~ ,_ ,I,._ ,. (‘, 

1’. &s&d oi+&&ki&l’indoor ait &reei$g d&a;- &e ‘hMiirqX-of uncontr~l~elmer~u~sp~l1s,, 
. . k&ih~or$p/et~‘(~981-1991) .or:unaYaitbie~piior to 1981~~medictiJ mo’nitolLin@ data for!. , 

these em~~j&s;~ ATSDR ~;b~~iira~3~th~t.‘riiercurye~~~~~ rircryihaWo&umd iq 
the i&&i; &?uiid/Ags 7’07 and”‘?@2 at ievei$‘of pMiic heaIth;contern.:~ However, far . .: 
people who worked in these buildings, their potential past exposwedoes not piaO~,- e. 

., . 
these individuals at an increased risk for reproductive~probiems, nor is It likely to 

. s/Wf& ‘fheir’eipec‘ted life ?q!‘k+. ‘Ani neurologic effect.3 associated with chr&iie low 
’ leyel &bosure to~ttie~tidrctij, v?q$r.tiould have ended after exposure ceased and 

_1 w~uld,‘~~ot’be’evid~~nt !oday. , 5 ,: .’ ‘k ‘1, 1 ix : ‘1 -. :. j ;, 
_ :.. .,; ,, . . . . >. ; ’ ,4 . . . . . . . ; ‘, .‘?.,; .I ‘,/ ,,:, T,‘, 

2. , , H~&~~;‘&&y$~~ no envif&h%ital’ or;~dji=al’~bnit~~ng’ie~~~.Bre ‘avaiFt>telfor [ 
“revie$‘ATSf)R ‘&hot ‘elimihat? tfy$‘$j&&b&~ t&# pr~f9Weq$lOj&+ ;&*h&$e : 1 ,J ,, 
bLiildin$s’w~~~ex~ose’d at hlg’her’le~el~~ : .; :‘! ,j,.’ ,I,: 41; .I. ,; ,, I’: II- .,, ,1 

,’ :: ./, ,. A’ . V, .,. ,,. ‘: : .“, ;.. .‘?: .1”.. 

3. The populations of primary concern include (i) those individuals $0 worked,in!these! 1 
buildi!gs prior to 1981 (regardless of job duty) and (ii) those individuals .who worked in 
thdse’b;jld\n& ff8&1’1981 or beyc$ and yere nijt participants iti, the occupatioriai ., ( 
mer~ury’~~d~~~,~Irhbnitdhhg program., r _’ T’ ; I’, ‘_ ’ :“ ,,, “: . . ..‘. i ,./, 

_’ ,i ,: ,,,, .s ‘ .r- ! . :,, 1’: I‘, ,.. j *: 

Recommendations: 
/ , ‘. I.‘,‘,, ; 1 .’ ~:. ; 

1. . i ‘Av$DR && :additi&al &t&&~~ ~~~o~aiid~-to~.~~~{et~ o& eiialuati~;o~jpotential _ 

past ~xp&u&s~ to merctity’ki Buildi& 10Fatid” lI32. ATSDR and NSWGIHDN are. i ‘.‘I 
working, io&Mer to obtairi a’@ &vakikt$ reco&s, from’ an3 #ast mercuvJ+elated.medical , 

’ surv~illarice’ activities condu$ed by NSWC-IHDIV ‘fcK employees working in;,Boirdings 
101 and ,192. Sorn.9 of ‘ihe& d?Ja haQe been provided by NSWC-IHDIV in a text .s 
&rntiaG form to ATSDR. ATSDR requests the primary data a’nd medical: records in 
order’to diaw conklusidns ab&t potential kxposur&relat&d’he”alth &Zcts: ; * : 
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A.2. p&j&fT”PBj !?7$:k@ &$m0’?&4emwy Contan&&bn : . I ; : ;‘_ p’ ’ 5,. ,, 
.._- : . 

. . , :,.1;,: :::f -)’ ““.: -1;tp ., “‘.:, :\,, ?‘?. .’ ;$ 2. ., ye.:. ,’ : $... 

The Nationtil lrtstitute,‘fo~~~~upat~arral SafeIyrand Health@4l.QSH), has+@mine~ t&p$ential . . Lsi 
for tY&traris~d”of h&&$r&s$ substances.fromthe~workplace.,todhe homectiThis ,Yake, home’;c::i. ,, II 
cont’atiinati%n has been’demanstr&ed,to be a worldwide public health.issuQor w?,+rs, 
resulting in a %$de,.Fangs &cQnta~inan%spe&fic- health effec&~ Y’+. t’ .g’J I,ndustrial :hygien+? p.rogra&, ’ 
including the .pr~gra‘~i~~Fretly~in piace at the NSWCIHDIV;iaF8~~8s[gned.ig. prevent take 
home contamination by workers who work with hazardous chemicals. 

..I,,: 
. ‘“_: 1, ’ :’ 5 . . :a, ,: 

Chemicals such as merctiv mayrb.e’trans~~~ed,into the homq ‘ur?knpwigg& 00; \Mork,dqthe$ a??$,, ) 
’ shoes, or deliberately by persons,who are unaware of the hazards of workplace chemicals. 

Mercury contamination in the home can result in exposures to children and. adult residents. to , ,~ 
vapors ,at concentrations of health concern. For residential properties, and for populations of ’ 
people’ tihd rirtivb’e n$bre’;senGtive; t~.chemic;al:exposures. such.as young children a?d women 
of child-bearing years, ATSDR recommends that mercury vapor concentraGons in. indoor air. not 
exceed 0.0003 mg/m3 @2J in order to protect human health,. 

,-‘ . , , , 
WIOSH has reviewed situations where exposure to mercury in the workplace has r&It&d in’ 

,A .,, ..j” 

home coti~tiifidtiai@. “~~Pc%e~arn@e:~ merGury%Ipor concentta!ign+ig !ht%.@flg~ ot,O.P?4 - 0.3 
mg/mg’,wFire,‘me~~~red k:th+e:& of: homestof them30meter-manufadtuGinEg;~~~nt:~rkqrs. ,., _ ,,, 
AnalyG& 0’5 irrinesarrripks ,provid.ed::evidencero~expo.surct to:me@ury: in.,the, home;: : !, , , :., , 
concentr%ifibtis of mer&rw in the-urine of exposed, children frqrn,thsse:~~~~~~on!gmipat~~ 
homes were up td 5 tinIesTthe concemtration%meascrsed’in urine of;~pexposed+hildre@“:; 

‘9,” _ . , : .I -. : .,* j ; ..\’ j‘, “s”, (I / ,‘! ,‘.< 
ATSDR, bslitives ‘th,24’ th& historical -msPoullyl :conlamin&on sit,u&&‘in &ildingq 16i.aAi i”$ 
presenti a po&r$tBl:;-fo$ past tracking ofime~~~ Pfrom~th8serb.tildings into the$omes if::: 1, 
workers. Observations which support this concern include: (i) the long histo.r&$ mercurry,yse in 
large quantities in both buildings; (ii) the documented spills and routine releases of mercury that 
resulted- in contaitiir?#ion:of4he ~buBdings:- (iii~.:..tie%mdefined ex@nt pf,mercury cx+ntaminz$ion .in 
these buildings;’ (iv) the period bftime be,tween,:1960.~,and .l:Q@,Q when rn~rc.u~yc~.?taminatlon 
was prebent: pie;dat&the ‘!estabii.shmenti..of the ,bas:e:prograr;n fofi ~edica~,monit~ri?g,~~ofor: ,,,: 
mercury and environmental monitoring for worker exposure; (v) only limited med@a~..mqnit$‘ing 
data have been located for the 1980-91 tit-tie period; and, (vi) building common areas are 
generally not represented in the mercury vapor screening data sets for these buildings. 

‘. 
Taken together, these elements strongly suggest the opp&init;. tbr “i&t workers in $&$ildin< 

‘? 

to come into cd;tit’aCf witi-m.&cuv ccontsrmi?ation,under:cond~tjq~Q,~~ it could be pie@9 up,., ,.*, 
on dfothes and- shti& unintention.aNy~or deliberately by a buildin$empJoyee-,not Tyare of+_ ,., ,:. 
hazard, and tracked: in;td:the hom8cY&TSDR% concetjn;lies in the p$@ial for cqrrrent reJder# ~: : 
of these hoti& fo~exp~r~enee?onigojng ,inhaIation,exposwr?s, to.merqu~.;yapors.,. Aduljs,and., __, I,_, 
children expds@d, to, chr~ictdwle~~l~.:,of,mercwr)l vapor,.may devekp $$+Js. system. effects’:’ ., y 
including fine trem&s-imithe finge~s;.lipsand:eyelids~~~nd.effe.cts oq .pr@$on rncrvetiehts $uCh: ,, ,’ 
as handwritin‘g.‘%a’&cbes and .difficulties;.with short-term .mehorytmay also occur “?.$ In, : I ‘I 
general, individual,$with’diseases.-of. the liver, kidney, iung,~~and~net%Je,~~-.are CQnSid8r8d. to be,at ,’ / _ 

17 





activities. Mercury vapors persist at detectable concentrations in areas of both buildings at 
concentrations as high as 0.03 mglm’: this concentrationexceeds the,ATSDR: Minimal Risk. : : L L j i 

Level and EPA’s Reference Concentration for mercury vapor. Therefore, indoorair levels of 
mercu&nthose ,buildings .e$ceed a&ept,able levels thab are protective of public,health:y 

. 
_ 

I',. : ' .'.,. ': ..,Y . 

ATSDR w&‘?oncerned ‘that indoor air concentrations~&uld.increase in respanse to-future ...x.,‘, .;, 
buiiding uses that disturb the meicury; :inclliding.renovati~. a’ctivkies; ba’foJa.:comp/etj~n:af-‘. :i: : 
o/e&-@ &?fjes. $lowevei;, dwnnd4he~courseof~ the public health assessmen&,.the~-NSWC II ., _ :‘. 
Safety department determined that use of Buildings l,O,l. and.,102 wilk not be permitted until the 
mercury within the buildings has beenremediated (‘O) . Preventing use of the buildings 
eliminates the exposure :pathw.ay to the mercury vapors and ATSDR’s publichealth concern. . :: . . a;.’ .+. : a- _., ” ., 

* -- 
: I ‘I ._ . ‘: J. . / ,I +. 

.I /I . I_. ‘0 _,’ .; ‘.8 ,,I :.. \I ,.’ 
3 : ‘; : .; ;..,, ,.IL. I ., ,.. ~!. ,. ;’ ,. :. - . I 1 ..- .’ .*.l,. 

‘. -, _I 4 , I-: ,:., “. ,( ‘, 4 ; _(. :“, : , .,;. ” .._ ‘, ,r; ;‘:, : ,.I; f : ~ 
,.‘l ‘.S I ,‘i ., ,., ‘&if%:,, ; ,.L.:.*: ! ,;: ,Z.). , *“AL 211 ,;i .I, I :, : ’ ‘i ;c . 1 .J 

-. 
j., .,e i ,.:, c ,, ” . . *’ 3” ‘.T. ‘. : j . : s, ,,c :! / .‘,,J. “‘i .‘. / :-: : ,l i ; 

_. /.’ ‘- ‘3 : , ,I ..I 3 ‘,; ; .’ ,,( :>’ I,. : ,: ,A, ‘.:,‘.{:; :’ 7 :., ..-. ,:,,,* ,]; .,! ,) ,‘;:, 
I i ,. : \: ..! :, ,. .( ,. .,,i ,:, 1 , :, ,.: : :yl:+.r- ‘ ; ‘/ 

i I’ ‘, ! [ .. .’ ..: ‘It-q,.- , ,;, % ,, I [ 
.‘ . . .% .” ,:) ( ; _ ‘,, -’ ,y-: ,-, .‘[;- _..’ : ‘ .i:-, 

* -., , . :, .-’ .(;‘- 
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. ‘.,i , .” : .t ,,‘. :;,.,,!.->.b :. ’ .* ,, .$“a.,.‘“:’ .” I , : :, ., ;.i 
B, Fish, m-Mia~avirbina.n;~~d~~hi~am~~~en Creeks, , ;!,.L -? ‘- ,* .‘. k ,‘.i: ,: :I:‘,, !.,:_, 

,i(:, ‘,. 
I., ” ,, : 

“’ ~ : ).I,. ,__’ i: :, ,;’ : *; -,7, \ \_:l,.. ‘,,. .?, _;, *, ‘_ . , ,,.,,( ,i .q.. ,I -: r,l ._ 
Summary: Cahc&it@tions~of cadmkym,, rne~~~,~and-~~cin,Mb;~~o.~~a: &ek @i.fi$sue do “ “y ! 
not pose a threat to public health through, ingesfion. However, to protect people eating’ fish, 
sampling afie,analys/s. !fofi lead,? silv?G .chmm&m; aind cowr ghoqjd be per@rm@, to, d@rmiqe 
if these rriet;3t~:;are,,entering,ths..foooo’;chain bl ~a!~~wome~~-and:Ch~camux~n..E~~k~..and~,, 
bioaccumlilating to concentrations tiquiting consumptioq limits. A. $ummaJy of. our e~al&&~&” r 
this sWati& i$ pravid8dGnrTables 4s and 4b. :’ .,. ,., _l, , ,i’.; 

; _’ :’ ‘: ;s.’ ‘.’ , ,, -++ -I(. : 1 j. : .‘$.!.J ..: ; 1. -., ;;“‘; ?“, .;, ,.! 
,* Background; Sfudie$ cohducted by the U.S..Fish-and Wildlife ,Sqrvicepro$de data qn ,lev$s,pf 

mercury, cadmium, and zinc in selected fish and shellfish collected from Mattawoman Creek-’ 
(Figure 1) between 1987 and 1991 @I w , Overall, the concentrations of these metals in 
Mattawoman Creek fish tissue ranged, from below to slightly above levels documented in similar 
monitoring pr0gram.s in,Potomac River, Maryland, and U.S. studies (“l. ATSDR evaluated 
these data using the chemical-specific Risk-Based Concentration (RBC) values for fish tissue 
!?, US. EPA:s:RBCs are useful data-screening tools that assume exposure to only one 
contaminant ‘and hold the risk to exposed individuals at highly consirvative (protective) levels. 
The fish data‘.aqd RBC screening values, aye provided in Table 5.. I ,_/) :,I 

.,. ‘1 . . 
Cadmium ias, not dete&d in,whole fish ti&6~;ample.q, abov6 the detection Jim” (Q.1’: ?, .,: I 
milligrams p,er kilogram [mglkg]), which is well below, the,,RBC-for that rn$ai. (0..68~mg/kg);,2~ 
Mercury.concentrations were also below the.RBC CO.41 mgjkg),. ranging from undetected to 0.37 
mg/kg. Similafly, maximum ri,nc concentrations in tissue.samples, from .six species of fish and 
the brackish water clam ranged from 14 to 55 mgjkg. These values are 7 to 29 times glower ,than 
the RBC for zinc. (410 mglkg). ’ 

’ 
Using available data, we conclude that the 1991 concentrations of cadmium, mercury, and zinc 
in M$tawoman,Cceek fish ~and:,shejlfish do-not pose a put#ichealth threat ,fhrough-ingestion. In 
each ‘case; the concent@tbns of these chemicals inwhole fish:,tissqe were b.elow the R&Z 
screening, value;. Although+nly five (S), fish of each species were collected ,aqd,analyred, the 
amount of contaminant to which an individual would normally be exposed in the edible portion of 
the fish would be less than the who/e fish concentrations reported in Table 5. Consumption of 
fish caught from these creeks is not a health concern. 

_” 
Other chemical contaminants from the NSWC-IHDlV have also impacted the surrounding 
sediments:. lead; silver, chromium .and copper are documented to occur in Mattayqman Creek 
sediments at. elevated concentrations relative :to background. and Chesqpeake,Bay reference 
sites 133) These chemicals. may ,bioaccumul,ate in ceflain species. of fish. Howev+r, because 
these-chemical$ were npt included,in the fish, tissbe,an&ses.that:have been conducted, it is not 
known whether they are eqtering the food chain in Mattawoqan and Chicam~enXreeks and 
bioaccumulating. The U.S. Fish and Wildlife Service hqsrecoqmended that a6jdjtionalJish 
tissue analyses bs.performed and tha.t the concentrations of selected chemicalq in the base’s 
discharges be reduced [XJ. 

. 
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Naval Surface Warfare Center - Indian Head Division (NSWC-IlyiDlv) - Final Release : : 

‘..a : . . 8 

.TABLE.azjl; $40 Appdfent Ptiblic He{@ Hazard Situation: Fish qonsumption i: : Ci‘. - 
‘; *y 1.‘ .*, ., .-: , ‘. (‘. >’ 

No spparenl hesdlh 
hazardiswr;edtlhe 

peopl~,i4w ffih cpuglll 
fmnilhe creek8. . 

conceptions are brilaw 
levels r&health c~n~wn 

anal+lakpd,W. 
chrOrn&m. and oopper I0 
d&err$i0 if lhese mapk 

arOb#ue~cum~lo 
cork~raUons d publb 

Wh-n. 
a.’ ,& 

EtklRDNtdENTAL PolKToF ROUTE DF 
-. : MEDIA .’ lyPqsuRE ExFoSuRE 

_‘, ’ 
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Naval Surfa& W&&@&tter - Indian, Head Division (NS#C-tHB@):- fjtnal Releas* 
. . (’ I 

TABLE 5. Maximum whole body” concentrations of total mercury, cadmium,<and zinc (mg/kg 
W’W)b in, fish collected from Mattawoman Creek (1987-1991) ’ compared with EPA Risk-Based 
Concentrationd vialwed: .“‘“- .- _ . _... ,’ . . 

., ‘~ . 

.Species’-.’ ‘,,t,.. Mercury CBdmiim* ,, :‘, ‘! an= 
‘. ._ .,’ “j,’ + . . I ’ ,_,e,’ ‘.,: .&. .*...;-’ 

: , < 0.1’ ‘;l ‘1: ; ! _., 

( : ‘_ 
Channel C+fish 1 : ;:’ ,. ;,, 0..068 ::” : 

i 55;:f. :, ’ ,: 

,. 1. 

Largemouth Bti$ 0.370 ‘. . . .<a;1 _.1 
_ ,; 

Gizzard Shad ‘. ‘0;034 J’ <,jJ ::, *’ ,.j4 IF 
,I’. .* ” /.-. .” I. ., * - . ._.,, ., ,’ ‘,/ 

Brown Bullhead ‘: ! .0@72 _’ ’ < 03. ‘1 : 14%. 
). .,,‘. _./ ;:; ; ‘. ‘. ,.P. P * ,. ,“. h “./ ;. 

Whit0 Perch’ Y: .:’ : 1::~ &72 :$.;a, ! : ‘,’ ‘< Q:-$ ‘:. 7 ; j,, ;; 33’:; 
: “$ ‘(/ .! I.. ), : .,, . ‘. i . (‘_ j:: * ” ,./ ’ ri: 

Black Crappie NIYC : 
< o,,,. ::, .’ j :: : 

7.9 -.I. _i_ . . i. 
.sp& 

_. / 1: ;., . !4“. 1 
Bra&i& Watev Clam : ‘. es, I,_ ,0:025, 11. 17-‘-” . 

. ” ,,S’ a..’ r: .’ ,I , 
. 

.I... ._ _. 
Risk-Baseb concentraiion - ,;-~- ‘.. 
~(RBC):s&&&in’g v&&i. . ., 

,;’ -“ . -’ _-: 
9.41 f).’ 

.‘..‘; !, . .’ .:- . : , .’ : : : ,;i: ‘_ : . . 
,.-‘:,!:;f, I’ ; ,’ .,. ’ -‘, . . -1 

Note: m&&y; cadmium~ &zinc were. chosen by the ‘U..$%h and Wildlife Service ‘for , 
‘analysis in-tissue !$mples’based on records of maximumj@harge concentiatiohs from’ ‘., : 
NSWC-IHDIV andichom/cal-specific bio-concentration factors in the literature (Refer@ce:33). .-.- + _ 

a determinationswere made~onwho~le-body fish samples,... . 
b m$kg iNinl: data and RBC values are expressed in units of mg metafper kilogram wet weight 

of fish tissue.. ,. .I ” ;_. 

a fish tissue data are summirized from References’35 and 34:. Z ,’ : ~ : ’ 
d U.S. EPA Region-‘111 Risk Ba’se’d Conc6ntration values ‘are deriveId from Reference 35. 
* detectiontimit for cadmium analysis: 0.1 mg/kg WW. ‘* ‘- ,‘: r’ ’ . ’ 
’ NA: data not available. ‘/ . --, -- ..,-..,,_., 

‘I0 ND: chemical’not detected, . ‘. ‘j i .’ 
; ” j ‘. ,.. ‘- ; -, ;.. 

: 

l 
I 
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1. Concentrations of mercury, cadmium, and zincin fish from Mattawoman Creek are 
below levels of health ,concern and do not pose a threat to people eating the fish. 

/ 

2. Insufficient data exist to evaluate whether lead, silver, chromium or copper are 
bioaccumulating in fish tissue to concentrations of public health,concem. 

*. / 
Actions Taken or Pr0pose.d: _ 

‘I 
1. Numerous efforts by NSWGIHDIV to reduce or eliminatedischarges to the:,Mattawoman ’ 

and Chicamuxen-Creekq.and~ the.Potomac River include (i) ,th”e connection of the 
industrial wastewater discharges, to the sanitarysewer system, which permits sampling: 
and! treat.ment prior to release (father than discharging directly to. the local5 creeks and 
riverh and (ii) the construction .of sediment .and erosion, controls at, the wastewater 

k..’ outfalls,. many of,which: a.re ditches; in order to prevent the release of,.suspended.. 
sediments into the creeks,and-:riuer: In the future,: a central sewage system connection 
is planned for the Stump Neck Annex in order to eliminate septic tank discharges. 

,. 
2: Clean-up. actions already been-completed by,NSWC-IHMX, and! clean-up~activities will : 

be completed in the future, will reduce the contaminated soil runoff and shallow 
groundwater dischargesof contamitiants to .the creeks and ,river. ;. : ~ ,__ 

1 

Recommendations: 
“( .‘..’ : I 

Mattawompn: Creek, supports: signifmnt recreational and limited. commercial fishing. activity. 
However, Remedial: investigaticn. studies at ;NSWC and RCRA Corrective Action investigations 
at the Stump .Neck Annex do not currently include sampfing ,activities to monitor possibk.future 
food chain. contamination .in.Mattawoman and Chicamuxen Creeks 13. ‘I. Therefore, ATSDR 
makes the following recomme.ndations: 

1. If follow-up studies conducted by. the. U&Fish and Wildlife Servicedo not include fish 
tissue analyses for lead, silver, chromium, and copper, we recommend that NSWC- 
IHDIV initiate a sampling program to fill this data gap. 

2. In the-event that future remediat, .RGQ4,closure, o:r .RCRA corrective action activities, will 
disturb wastes andrelease .contaminants to the creeks, ATSDR recommends additional 
collection and analysis of fish at that time. 

Both sampling recommendations will permit NSWC-IHDIV to determine whether metals in the 
water and sediments are bioaccumulating in fish to concentrations requiring consumption limits 
to protect public health. In the event that such sampling is,proposed, ATSDR requests 



: 

proposed sampling and analyses will generate th& type and qua.lity.of data needed to draw 
conclusions about potential human health impacts. . . : 

. . 
: >: . . 

. i’ . 
.“, j ,-. , .>: ., .( 

. . 
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111. No Publfc Health Hazard: Drinking Water Supply - Patapsco and PatuxentAquifers 

summary: NS WC-It-D/V is impt8menting a weilhead prvt8ction p@gram tq ensun, that the :. 
grotindwater wel/$raf’the bass do not, seme, in the future, as conduits. for the @gTfion, c$ 
shallow corjtaminated grousrldwater to the d88p8r,aqUif8f& This: plan is, needed to ensure 
protection of the deep groundwater-resouces4hat serve as the dtinking water supply foor,the 
base and-the’rwgioa;: A summary of.our evaluation. of this situation is pmvided,in Tab/e 6, ,’ 1 

Background: Past activities at the NSWC and Stump Neck Annex of NSWC-f HDlq feSuit8d in 
the release of chemical cbntaminants to soils and shallow groundwater at IRP and RCRA sites 
located throughout the facility (’ ’ “. This shallow groundwater contamination does not cuirently 
pose ti public health .threat: drinking water supplies for the, NSWC-IHDIV and the, majority of the 
surrounding comtibnity are obtained from the deep.Patapsco and Patuxent.groundwater 
aquifers. These aquifers are separated from the%ontaminatedsurface soils and shallow 
groundwater by deposits of low-permeability materials (e.g., clay, silty clays) cf3’. Off-base deep 
wells, as well the shallow wells which exist in some areas around the Stump Neck Annex, lie 
upgradient from the contaminated areas at the base. These off-base private wells are not 
threatened by the sh?llow groundwater contamination at the facility which flows toward, and 
discharges to, the ricer and Mattawoman and Chicamuxen creeks. 

Older wells with deteriorated casings, and out-of-service wells not abandoned in accordance 
with current groundwatw protection standards, may serve as conduits for migration of chemical 
contaminants to the deeper groundwater resources. This poteritial situation exists at NSWC- 
iHDIV. The majority of the wells are older, dating back to 1945 at the Stump Neck Annex and to 
the early 1900s on the Cornwallis Neck peninsula @I. In addition, NSWC-IHDIV is experiencing 
problems wPh lowered water tables and saline water intrusion related to increased regional 
water demands (3*3s* J7). Lowered water tables, saline water intrusion and the potential for 
chemical contamination .of the deeper aquifer are inter-reiated phenomena. In the same way 
that increased groundwater pumping rates and volume will lower water tables and permit the 
infiltration of saline water into the ff8ShWat8f aquifer, the reduction of pressure 8X8f?8d by the 
deep aquifer in the well casings increases the possibility of downward migration of chemically 
contaminated shallow groundwaters. 

Public Health Action Plan: Drinking Wa teer Supply - Patapsco and Patuxent Aquifers 

Conclusion 

1. These existing water supply problems, combined with the potential future public health 
issue of chemical contamination, underscores the need for wellhead protection activities 
at the NSWC-IHDIV. 
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Actions Taken and Planned 

1. Since ATSDR’s site visit in 1996, the NSWC-IHDIV worked with the Maryland 
Department of the Environment to establish a wellhead protection program. Current and 
proposed efforts include record searches to locate missing wells, verification that 
abandoned wells have been properly abandoned, and camera surveys to determine well 
casing integrity. Based on the results of these efforts, wells will be repaired, replaced, 
or abandoned, as appropriate (‘*I. 

Recommendations 

1. NSWC-IHDIV should ensure that wells located hydraulically down-gradient of chemically 
contaminated areas and, therefore, at greater risk of contamination, receive high priority 
for early action under the wellhead protection program. 
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COMMUNI;TY HEALTH CONCERNS : 
.I 

The following health concerns have beenjdentjfied by ATSDR through meetingsi ., 
correspondence, and. telephone calls with the,,NSWCl,HDIV, the, state. environ$ental protection . .I. s. A./ 
agency, and community members. 

7” i. 

Several concerns were expressed in comments to the.draft qrsion of,t&report. ‘The NSWC- 
IHDIV Public Health Assessment was released for public ‘comr$$nt on October- 3, 1997 and the 
comment period ended on November !7, 1997. Written cornme+ were received from the base, 
a member of the Restoration Advisov Board, and a representative of ,ttieiFriends of 

” Mattawoman Creek organization. Additionally, ATSDR attended’a RestorationAdvisory Board 
meeting on.October 16, 199.7, and received oral-comments on the draft-report;; The& 
comments are. included in summarized form. ..I :; 

*_. ._ : :; 

‘> :, 

What actions are being taken, or should y fa@i, $9 e~~v&the sa&ty q the remediation 
(clean-up) workem at NSWC#iDlV?~ 3 - .: .: i ‘: j. : ’ ,), ,i ,- ; ,” . ‘_’ ‘: ” 
During the site visit, ATSDR spoke with Kpi(rj2Gfativs fromthe b?&se’sIn&ltation Restoration 
Program (IRP) which is responsible for the clean-up of cherr@&con$ninat~oti at th&$ase, and 
with the Safety and Emergency Response groups. We concluded thatpmc@res t&protect 
wo’ricer safety are being followed at NBWC-IHDIV. Rernedia!i~nlwor~~~~re;,~b~~ to the 
requirements of the Occupational Safety and Health Admini&&ion for ensuring workplace and 
worker safety, Specifically, plans for base. clean-up. wp_rk_mus!.in,clt,lde.a_ Health and Safety : 
Plan. Standards for these plans require many components, including identification of.;the 
physical and chemical hazards present, the potential health -effects associated,‘with e$posure to 
the hazards, and actions and protective clothing and gear to beTused bj workers to ensure that 
exposures of health concern do not take place. These actions are supptemenjed by monitoring 
of chemical hazards in the field during clean-up activities. All workers are required to read and 
sign the health and safety plan, abide; bythe,standardsset.forth. in .the,.plan, and participate in a 
medical monitoring program. The Health and Safety Plan is theyresponsibifity of the c%ntractor 
who drafts the plan based on site-specific information provided by the IRP’Program, Safety, and 
Emergency Response. An example of a Health and Safety Plan for the NSWC-IHDIV is 
available in the site document repository at the La Piata:Public Library. 

.  
- .  . I .  

What actions are being taken, or s&ould be taken, to ensure the safety of employees at 
NSWC-IffDIV who work tn proximity to the contaminat6$s&s? -1 

A primary purpose of the site visit and the Public Health Assessment, document is to evaluate 
whether the environmental contaminstjqn-at e site,poses or has posed a health threat to people ‘1 ..-, _” 
located off-base, to on-base residents, and to employees who arelikely @work in proximity to 
the areas of environmental contamination. For the contamination to pose a public health 
concern, there must be a mechanism (an exposure pathway)for people to come into contact 
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,,,&h th;e:~~~~~~in~&f’j’~~ ATSQR staff reviewed the available, chemical -con!aminatiop data. aqd + : 
site infonnation-ifori and -personally visited;, each offhe IRP, sites.at-~NSW~-IHDI?\/. , We. found ,, ., 
that employees do not generally come into contactwith.dhe contamin.atlon.at the jRP sites; ., s,,, 
therefore, these. sites do not pose a health hazard to employees working at the facility. For 
example, the shallow contaminated groundwaterwhich is-present at several of the sites, is not 
utilized as a- drinking water or industrial water resource:. The Town Gut Landfill/Site 8, pond. has 
~received~oontaminantsfrom several contaminated siteswithin its watershed; however!. beFuse, ,’ [ ,I .! ‘,. ,.. / 
the~~nd’i’S-nofjdged,for swimrnirig or recreationaljf&ing, ,direct conta,ctwith, .oi ingestron: o.f,.. ., .YiYi, 
site contaminants is prevented. ATSDR observed that ‘areas’of soil contamination,, including, the 
network ofdrainage dit&es that ultimately discharges-into Mattawoman Creek and the Potomac, 
River, are well vegetated and in some cases have been. paved over: this prevents.:direecf contact 
with the,soils or inhalation of contaminated dusts from these areas. Fina.lly; in some cases, 
portions of buildings or entire buildings are contaminated (e.g., Buildings 101 and 1’02): in these 
cases,’ the contaminated areas are secured from entv. . 

‘, 

MetaW~ontaminated. soils%wm:RmmvaI Atiims at I&W Siteq 5 and. 4 have been s@cuqd 
,i~~R~s~~~~~~~~~~s,at~~~~~ an&the Stmp/W&&?nexF~~ .~ha~,~~~ns:~av~..b~a~ 

Ij j 

tM&n$ cwsn’kMt$ b&&e~ to? 6nswe- that futum-+mt&itk~~:d~ .not;inaa:d~~~~ ;;.’ I,., ,’ _ ,, __ 
~fd$‘t$~&&&d jocatio?B cin&re;lease: these contiwnfjnaflts? 1. ,. : ,, , . .: =, .’ .+; +_,: 

.v_, “,: ,..I ‘( : c ‘, ‘, ! 
Silver~Ca~~aminated.66~s from two dvrainage ditches at Sit’e‘5- have, been~secured in&$ ,Y -“‘I :: ’ 
locations: ~Soils:from~Swale:(ditch) $.‘were; chemically, stabilired.and-placed,intothe+b&e.ofa, 
newly constructed 30 foot high soil berm at Site 5. Soils from Swale (ditch)12 werquse,d*to : :, .:,,I. 
reclaim the old Rum Point soit borrow pit at the Stump Neck Annex. These soils were covered 
with one foot of low permeability (clay)‘materiai, one foot of common fill, six inches of topsoil; 
and then reseeded; ;,~adion;rtaape;~stating “silver contaminated soil? was placed belween th,e. __ I 
clay and’cbmmonfill layers. ,S.imiParly,.mercurycontaminated~soilsfrom, Site:8 were:e7,, r ,, ;. _., ’ .., , I.,% 
incorporated into- the’soilcover of an explosives-storage mag,azine., The contaminated soils.:, _ ,,_... X3 
were covered with clay, caution tape labeled “mercury contaminated soils”, common fill. top 
soil, and then reseeded.- The p.resence.of this tape-@ both disposal-areas ensures that;. shau!d ,, ~I ‘. 
someone mistakenly .dig at these&cations, the presence of the contaminated soils wiil..be ,, ,,,. _ 
imnjediateiy~known.’ :I’ ‘8 ‘, -. : ,. I - : , ; ,*..; 

5.. .-, ,.. 
,; 

Finally, the contractors prepared draw&gs,documenting, the-exact p&em&t k&k&’ far these“’ 
metats contaminatedsoils, These Yas+built” dra@n,gs .are available a? NSbK%iDl~ and at the .I~ 
Engineering Field Activity, Chesapeake, for,reference bythe Navy and contractors when - , ., 
planning future earth-moving and,construction activities. -, ‘,I ,, _ - , - 



Local dislw #rake ;oii thcr base; $ot&niiall$.-eating ft%a$e grown In -con#amina$ed soils and 
drinking frcinu &nfam$nated:@onds on the base. Is$he? a.health risk to people :,; .,: 
consuming m&ffh#the /o&l de~rpo~~li&icm? : : + :T I :, ., ,I ‘ - ..;: .,a :, ,: ., i ,, 

,’ I* ,.. ., : I, ‘1) ,‘ 

People a& not sit’ rilik ‘for exposure to: chemiCalr contaminants fro& &&C through-the’ : 1 
consutiptioti of:d8er &feat. from the I&al herd.’ Only amty small. perce.ntag&.of Eb.e,N.SWC,‘ :: ..! 
prqp&‘+ I& con’t$ti?riated %ils with 4he potehtiaC;forqmwing‘grasses &d oth& Gleer:&q;?ge .:;iY ,, 
with 8l&atiiii%~@~ $f&Hei;n’k%l’s. Iii additiati, the d&r;obtaining~food.atid water- a?. t#,+@se ares:, 
not cbnfiiied”f&‘tee main b&e a’tid.Stump‘ tslleck.Anne~,p~ope~ies; B&a&they arefree,@. ., I, 
range ‘dri ‘aiidoff,th& b&s& they are obtainin&food and:water-from multiplesodrces:~ @rage an@. 
wat&r’from NStiC GoWl”d represent otiy-a small fraction-of their tot&S food’intake; ,- ‘: ,. 

% ’ -“:’ t ‘. t. . ._ .II , *L’: ,., .( ‘I!’ :., *’ ,’ .; - : ,; ~ 
%a: ;, . . ,.,,.,,, *, 

Does shallow contaminated groundwater at the Stirmp.Meck Annex po&a4hrea~ io,off- , 
bake shallow residential wells? 

stialihh grdund~tai~con~~~at~on:at th& WSWC and th8 S&mp+Mk4nnex does no&pQs8 a- ).. 
threat %?$hallrjpi;i ie‘sidtj~~F~~~eIls.Iddated’~~~base.~ .The’~mo~~e~~:o~sha~low, gr~!dn,@@ey~@nd, I 
associat&&i&&)’ &i% ‘pdrhatil@&tti&l#e& by the4h$&e:,surfact3 watesc,bodies &@u@~g.. ,: 
the C&tiwallis Neck’ and Stump’ Neck penin&&: ,FJlatt~~ari~.~~88~,:C~~cam~en’Cr~~,~SI !,. -is 
the P6tomac River. Shallow grounddater flows toward, and dischaiges to; tliese.surf&ti ‘. 
w&&s. ~~val’~Ptlb~~‘of’f~~l~cEltio~s~d~~a~te sireas &the .b%s .indiMte that:.th&;$+&8My 
downgradient of‘tiff-b~~el’iesident~al areas. AdditionaLtext has b&en,adde,d t&th8~~grotifl~at~f, 
discus&~ ffb h&y this !i$&je, f:; .‘.* ~ &: ; ,“* -- , , :L i.! L ,;., ::: , . ‘~ 

, ‘..,;. : i:, _: ,‘, 
,’ :. ,. ‘i i’ ‘-< ̂  L * ‘,, , ;:;,‘I 

; ‘i. (1. .,,( 1 ,.>.. ,1 : ,” ,, ‘) :,.c, >_L,,. ‘ I’ ,.. .: -, r; _ :, ‘_,‘. 
The sm&/l’iamplk! $hkWf5~ffsh’ per species;:sampfedj 4nd~rangero~~or~~~o~;~ ‘, ;.. ” 
rqWteif:jn th&%“$kh and Wi~dUf&:SWVkr dff@.set+for merc’wry i~~#kh’~ikSW~f@@?~ ., ,...k E 
Ma~~~~~~~'.-C~~~.~~ay fib) bri ade.qirate for draw@j.pWlk heirkh-conkh&onsi I-. 1: :; ,<., :& -, ^ _. ,/‘j ,- / ‘.,, -*:!c ,. ,, ,_,.a,. +.i.J . > I/ _ ! j i . . , . . :I. _ >!:7’,, .! “I! 
The ~:s’. $i& a& Wildlife’, S&vice ‘&nal$%i$ krmepcuqi was--conducted, on ,@iole’ fish&u& . . 1 “:, 
samples r&her than tl#“@ortion of thb fish that is”actually prgpar8d.and con;s.uqGd; Edibl~4llet~ 
do not include bones and organs of the fish. Therefore, concentrations of merry in the.&&& 
m pprtions of thos’e same fish would have been even lower than fh8 concenhafions mpoffed 
by US:, Fish a&/ Wk$if& When ATSDR compared.th,e nported maximum whole fish tissue.,,:,: 
con&t&& (6 EPA’S,Risk BiisddLConoentiations-(RBCs)‘;.we .foond that;the.conse.ntr~ti.ons,I- 
of mercury i#‘#h& fistifi&udctillected~ftim Matt&vom&nGreek were bslow lev8lssf+e#h~ , ‘. 
conceti for e&h fish’species analyzed. The concentrations in edible fili@tswould also be belo.$? ,i 
levels of health concern. / .’ 
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Atthough efforts such@ increasing,the sample.size.(and analyzingthe edible fdtet tissue) would 
improve the representativeness of the data set, the sample size of 5 fish per specjes,,does not , 
compromise the usability of the data set for drawing public health conclusions for the purposes 
ofthis ‘public health assessment. This is particularly true since the whole fish tissue values 
were belov#levels of health concern. :’ 

~f$s same discussion applies, to the,:otherfish tissue-ana~~s~,reported for Mattawcman, C&k. ’ 
Additional clarifying text has been added to the public health assessment discussion of this 
issue; 

_, ” . I .,‘,‘.. 
‘I ‘, 

‘I;hit role qf potentiqlly contaminated subn?ene&fquatic veg@ation a# a food source to _ _ 
ffs;h and waterfowl is not addressed in,the,publlc health assessment, for exampie, the 
&WGMY$ ~bstweem contam!nant.uptake by wild celery and consumption. by local 
hunters of the nrallards whlch:feedl on the plants. Testing of the submersedaquatic ‘. :,. 
veg~titbn~~plants) would im$rove the thoroughness of the PM4 II : ,::: . . : ,.. 3, / “, 6 -,. ( ., 
The.parj?ose~ofa public‘health assessment iis t@ evaluate releases...of contaminants into the ;:, . 
envirot$m&tfrom a ‘facilityzan& th8i potential .forpeople to: bf4r,expose~ta,thos~~onfami?gn~ at, , 
levels: that may cause health effect~s~‘This evaluation is most: appropriately mad&at the&m of, 
egposure, that is, where the person comes into direct contact with the chemical through eating, 
breathing, or skin contact;- ;9lthou~h!ited~~of,,submetsed. plan& would4mprove o~emlt I, : /.. 
understandingof differences in metals uptake by differentspecies of plants and .howzth8 : : ‘. 
Mattawoman Creek ecosystem functions, this type of analysis is not. within, then scope of, a public: ,: 
health assessment, No information was: provid,ed to ATSDR that indicated terrestrial 
populations’(de&, beaver)- or ~wa.terfowl are contaminated and are being consumed by peo@& at’ 
frequencies to be of public health concern. . ‘, ‘1 I 

: ,. ,,a /. .I, 

Do expostiieji to sedim&tsin4Wtawoman Creek-pose a h&t/t@ Ask to people ‘-’ ~ ’ ,.“, ,, 
patiiclptiting In waterAc<jntact sports? .,+. 1 .. ~ ,. i ., ! . . ._. . ; j .1 

., _ t : ., 
In the past, NSWC-IHDlV discharged chemicals from’base operatic& to local surface ,w&rs, 
including Mattawoman Creek. The base has taken stepsto reducecr elimirtatethese :. : 2 ; t 
discharges. Limited sampling performed by the base indicates thatthe sediments~near some.of 
the base discharge locations show elevated levels of metals. The full nature and extent of the ’ 
contamination is not yet known, but will be determined by the base as part of the on-going 
Remedial Investigation studies. The shore areas of the base are posted “No Trespassing” and 
water contact sports such as bathing are not likely to occur in these areas where the 
concentrations are likely to be highest (near base discharge points). Infrequent, short-term, 
exposures through accidental ingestion of, or skin contact with, metals bound to suspended 
sediments during bathing, water- and jet-skiing, or drag net fish collection activities are not likely 
to pose a:health risk. 
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iH$X~T~OUTCOME DATA 

. . &JSDR conducts a review of existing health outcome data (e.g., birth and death certificates, 
bir4h defects registries,, cancer registries, etc.), when available, if people have been exposed to 

‘, -,s&econtaminants or if the community has concerns related to specific health outcomes. 

‘,. _, >A$DR did not evaluate health outcome databases in conjunction with our evaluation of metals 
: in fish tissue, or chemicals in groundwater, because we determined that the people who live on 

..;and off the base were not exposed to site contaminants at levels that might cause public health 
hazards. 

$#hough the potential~forkad exposures of children at levels of health concem’exists, the 
PSWC-IHDIV maintained no database of ,past,,blood lead testing. results which could be made 
~&ailable for review by ATSDR. : Thus1 exposed individuals could not be identified, nor could 

(’ b!ealth outcomedata, if such data exist, reviewed.. NSWC provided blood lead data obtained in 
1997 through their voluntary blood lead screening program. Data from five of the 65 children 

Y: $h@ng in the Detached. (one child) and Riverview (four children) housing demonstrate that these 
,. :.. %i$$ken,are4.not being exposed to lead at levels of health concern. “‘...a’ ; 1.1. $5, ,a i &i:,q; L ,; ., .;./ (I <:, 

‘!$.TSDR has requestedfrom the kWC&lDIV, and will review, the physical exktination and 
?i- ,bi,ol’ogic testjngqesuifs~for the Building 101 and-302 workers who participated in the mercury 

medical monitoring program. Our evaluation of these health outcome data wilbbe incorporated 
into an addendum to the Final Public Health Assessment, 4. 
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Indian Head, Maryland 
CERCLlS No. MD7170024684 

.cL -._.... ._ ~. ., 

Charles County, Mawland 

zitIkG7 
101za7 



TAB’LE &ii: ,PbPIJLAfON DATA TABLE 

Base’ Town of su~roundiig ’ : %ji,. 
Indian Hiad”’ ’ Community*” f >. - ., 

, .n _ _.. 
-971 . : 4,3&b 

_ .‘, I.. -.“.*.,‘ -_,. ,I .2;g18 -..: _ 
Total I ’ ._ .: ,_” 
persons 

Total area; s:i4 2.28 2& : I 
I. ,,#.,‘. ,. 

sctuare miles., : -... I. __ _, 

Personspbr. 
q&j 1,908 1,2!3+ : r 

r 
square mile 

. . ; : s. 

Oh Male 61.4 48.2 ‘irk! 
“. ._.. -... --. . _ ̂ . .- . 

% Female;- *:6 ” 51..fj ..?Q.$ ,.’ / 
!,( 1. . . ,_ .’ . - ,-.. - .-. ,“... .._I ..-.. “_ ,. .,. _, ,.. .I .,..iml _.-. ._ . . . . . - 

77.5 ,” _ 54.7’~- 
% White ._ 84.3 f->, :. “~ ::‘ . 

742.9 i. ,: . 
..!% Black __, I, “.. _ ._ Q.? _.._ 20.0 _ _ _ . ,. .._^ .._ 

.,. 
% Ametitin’indian, ‘. I.2 1.1. :.!,A. ; , 

Eskimo, or Aleut “/ , ,‘,, .\I. 

2.3 12 
o.4, ‘?I.<.* 

% Asian or 
Pacific Islander . . .x :’ ‘, ,; 

2.3 0.2 “: 02. 
% Other races : 

., b, _. _ , 

% Hispanic origin t I : -*6.7,- . 0.9 a9 .“! 2 ,, ,qLl$ .:.I, . 
i* c., .‘, 8’ i^?. ., 7. ,!‘. “A. 

‘I ‘ ,’ !. 

% Under&age 10 22.3 15.4 14.9 : 

% Age 85 and older + 0.3 12.4 : 9.7 
, ‘, i ,*. . . . . ., ‘t .,’ 

Source- Census of .Papulatidn ‘Arid ‘Housing; i’990’: Sumtiaiy Tape ‘Fiie’lX ‘(Mar@nd) [machin&readable 
data files]. Prepared by the Bureau of the Census. Wishington, DC:‘~he;~~reau,[poducer:and \ 

distributor], 1991. 

* Tract 850201 
** Tract 850202 
*L*. Tract 8503, Block Groups 1 and 2; and Tract 8504, Block Group 1. 
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Base* Town, of Surrounding 
‘. Indian Head** Community”* 

. _ _ _.... -. 
i ,: 

Household$ 2’29’ 1,702 916 .,.,-I 
. ...: 

Persons per. . . 35.20 2.55 3.14 ;, : ’ . : 
household I;.- ,. 

% Households 20.5 753 80.2 

owner-occupied 

% fiouSehold$ 79.5 ” -. - ‘_. -. ~4~3 r 
.  . . I  ._ -19.6 . .._ _ 

renter-occupied 
, 

% Housetidlds 1f.s 0.6 9.9 ., i 

mobile-homes .. ..4., -- _., _.‘. ,_-. -., _,. _ _.. .--. ~. _f.... _._. _ . 
‘, is.‘ 

% Persons in 24.5 .0:d 9.9 “ii,:‘;, j 

group qudfi&s 

Median valt/e, 
owner-occupied 
households,, $ 

.,. 

162,500 79,700 1.Q4.800 i .~ . II 1 
“.‘., ,.: 

. 

Median rent paid, 
renter-occupied 
households, $ 

535 449 ‘; ,293 : , ‘;# 

: 1 .: f” I ,,‘i _, ‘_. 

. - - . . _ _ _. _ 

Source: C&us of Population and Housing, 1990: Summa& Tape File IA (Maryland) [irrachine- 
readable ,data-files-]. .,Prepsed by the-Bureau of the Census. Washington, DC: The Buregu 
[producer and distributor], 1991. 

l Tract 8hO2O’l 
** Tract’ 850202 , 
*** Tract 8503, Block Groups 1 and 2; and Tract 8504, B&k Group 1 

,_’ 

., _ _ _. I _ .--. - ._ I... _, ” - _, ^. 

Note:, A;.household is,an occupied housinQ,+mit, b++.does not inc;ludT grqyp qvafiers such as 
military barracksi prisons, and coileg:e dormitories. 

1, 
” 

‘, : 

1 
. . 

1 ) ..’ * ._ jr. : / 

,.:A-3 . 
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TABLE A-3: LENGTH OF RESIDENCE IN CURRENT HOUSEHOLD, 1990 
.,“’ 

Indian Head** 

Percentage householders 
moving into current housing 
unit, by time period 

,. _ : 
’ 1960-84 

1960-69 

Before 1960 

Source: 1990 Census of Population and Housing, Summary Tape File 3 (Maryland). U.S. 
&$e&T$‘i)le &sus, Washitigton, DC. .' : 

_. IL‘.", I' 
* Tract 850201 

,, ’ “, il I ‘_. ,_ / 
l * Tract 850202 
*** Tract 8503, Block Groups 1 and 2; and Tract 8504, Block Group 1 .- . , 

. . 
’ “.j:’ . . : 



,,E ,i %l n ( , .e4’1 i %“., ,.. . ,, .,. 

,, 

. ’ “,,: ‘- i ‘.I ‘, ‘_,/ ‘/ ‘, ;, :, ,‘I -. ,j :, .,, / 
.,’ ,I, 

,c 

TABLE A-4: SOCIOECONOMIC DATA 
.,.., . i_ .; .I i: 

Base* Town of ‘Surrounding 
. . “1 ,i, ,,. Indian Head** Community*,** 

I I I- ’ 

Persoiis a& 25-a& older 369 2,835 1,689 
,.’ ‘.‘. 

%-With at least q.high school .diploma =.2. . ., 3.4 67 6 ~ ,y 

,’ ,.-_ # _~. .__ 
Total hotiseholds .’ 205 1,705 -‘a9 

.- 

Median income, S 29,821 35,662 ‘: 35,940+ 

% Below poverty level 3.4 6.7 14.4 

Employed p.ersons.age 16 and older 143 2,232 1,279 
(civilian) 1. : ” , . ,‘< ,:: L i 

% In t&e-collar jobs ’ i. ,21.0 29.9 I; _, (, 44.3 

% In tit&&collar jobs ” 79.0 70.1 55.7 

Total housing units 

% With water from public 

Source: ‘1990 Census of Population and Housing, Summary Tape File 3 (Maryland). Prepared 
by Bureau of the Census, Washington, DC. 

/I 
l Tract 850201 
** Tract 850202 
l ** Tract 8503, Block Groups 1 and 2; and Tract 8504, Block Group 1 
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APPENDIX B: Summary of Site Evaluations, NSWC-IHDIV, Indian-Head, Maryland 

Site Locaion and Number Evaiuatien -. . Comments 
-’ 

NSWC: Sites 51.52 There is no evidence of contaminant @ease(s) at these sites. : 
These sites have been removed from the IRP list and 
designated qs ‘IJo Further Action required. 

NSWC: sites 5. a These are sites with surface,.&&-suiface, shallow groundyater and surface w&r contamination. Removal actions were completed at thAe sites in 
However. based on the information ahd data currently qvailabte for thes6 sftes. ATSOR concludes 1996. 

that there are no public heaith issues associated with these areag of contamination (other than those 
situations tdentified in the text of th@ PHA). 

NSWC: 

NSWC: 

NSWC: 

Sites 1,2.3,4, a, 
7, a. 9, to. 13, 14, 
15. 16, 17. 18, 49, 
20.21,22.23,24. 
25,28.27,28,29 

Siles 43,44,45, 
48‘50 

Silei 11,12.39. 
42,43.46.47.49. 
53,54.55,58 

= No past exposure situations were identifiad for these sftes _ These sites are designated for future (unscheduled) 

= No current exposure situations were MentifLed. Areab of sotl &ntaminatbn, tncludff the nehvork 
Site Screening Adfvities. . 

of drainage dilches that dlschaik into the creeks aruj PotMao River, are wetl vegetated and h 
some case have been paved. Although shalbw growdwatti at the bass is contamin8tad. sam@ng 

data indicate that the contaminants have not migrated Off-site Into the &mmun&y.. Both the bese 
and Charles County residential and industrial water supp&s are obtained from the deepef Patapsw These sites are proposed for future (unscheduled) 
and Patuxent groundwater aquifers. Employees do not generally work ln the areas of contamination 

or otherwise come into contact with the contamination at these sites, therefore, ho health thraat is 
Rernediil lnvesttgatiieaslbility Study adivitii 

. 
posed to base employees. In some cases, portions of a buMng or an&e biMtngs are 

contaminated; in these cases, the contarnlna@d areas are secun+ from enby. -. 

l No future exposure scenarios were identified. Exposure of sj,le &en-up workers and empbyees 
These sites ire proposed as ‘high M sites for 

to contaminants k minimized or prevented through lmptementatbn of Health and Safety Pfans and 
Remedial lnvestfgattt /FeasibWii Study acttvkks 

envtronmental suweiffance monitorfng durfng cfaan-up actfyltbs. 
begbwlghlQQ7. 

. 

Sibs 30.31,32, This proper& has been used primarily for explosives training, mixing, assembty, and disassembly of ATSDR’s prtnwy concern wfth the Stump Neck 
33,34,35.38,37, ordnance, The RCRA Facility Assessment evaluation docurnanta few reteases of hazardous Annex relates lo releases of contaminants to the 
38 substances to the environment. Characterization and dean-up of these sites will proceed under the Mattatian and Chkamuxen Creeks anterfng the 

RCRA Corredive Action Program. aquatic food chain. . 



May.22, 1997 

Mr. Shawn 3orgenscn 
Indian Head Division 
Naval surface warfare Center 
101 Strauss Avenue 
Indian Head, MD 20640403 5 

0 

RE: NPL Status of Stump Neck Annex 

Dear Mr. J+nsen: 

As per our past discussions, it is my b&f that the Sump Nuck Annex is ~0 be copsidered a can 
of the Natiod Priority List (NPL) site for the Wii Head Division of tMp Navlal Suffkce 
warfve Center. ‘This is based on the following &cumstances: 

’ The original Ilrtardous Ranking Syptem (HRS) package describes the ficility as 
consisting of two ,primaq areas: the main Indian Head Peninsula and Stump Neck. The 
drawing showing&e fitiljty boundaries includes the Stump Neck arq~, and the tacC 
describes the ficiiity as oc&ying appfoxirmtcly 3,400 acres. 

l There was RO separate HRS package developed for rhe Stump Neck Annex. 

This till require the Stump Neck Annex to be addressed in the Interagency Agreement (I.G. j 
which will bt: developed for Indian Head. I look fanrlard to working with you and the Maryland. 
Department of the Environment personnel to d&&e how best to handle the Stump Neck . 

Annex and axy necessary RCRA / CERCLA integration. 

‘Remedial Project Wrtager ’ 

cc: Ms. DonnaLync!! MDE 
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APPENDIX C: ATSDR Public Health Assessment Conclusion Categories 

to a substance(s) at concentrattions in the environment 
exposures. can cause adverse health effects to any 

concentratkna in the environment 
adverse health effects to any 

C. PotentM (indetenn&?ate) pubtk 
healthhazard 

Thk category is used for sites with incomplete information. llmlted available data do not indicate that humans are belng or have beer? 
exposed to levels of contaminatll that woutd be expected to cause adverse 
health effects; data or information are not avaifable for aft mvbommntaf medk 
towMchhumans may beexfmsed AND 

0 there are tnsuffktent or no community-specifk heafth outcome data to tndkate 
thatthesitehashad anadversetmpactonhumanheatth 

0. No apparent public health hazard This category is used for sles where human exposure to 
contaminated media is occurrfng or has occurred tn the 
past, bul the exposure is below a level of heatth hazard. 

. 

b exposures do not exceed an ATSDR chronic MRL or other comparable vahre 
ANO 

0 data are avaIlabk for alt environmental media Lo which humans are being 
exposed AN0 

. there are no community-specifk heatth outcome data to indicate that the site has 
had an adverse impact on human health 

E. No publk health hazard This category is used for sires that do not pose a public a no e&fence of current or past human exposure to contamtnated m&la AND 
healr hazard.’ . future exposures fo contaminated media are not htely to occur AND 

. there are no community-speclfk health outcome dala to tndkate that the s& 
has had an adverse impact on human heafth 
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Appendix,D: Application, to the NSWC-IHDIV soil data set, of the algorithm relating soil lead 
concentrations to potential increases in.blood lead I8vels. References are noted in 
parentheses. -! 

Application of the Algorithm 
: ~ : 

The following formula describes the observed relationship between soil lead concentrations and 
increases in blood lead (PbB). levels @I: 

In(Pb6) = 0.879 + 0.241 In(Pb Soil) 

where: the, PbB data are expressed in unitsof grg/dL and the concentrations of lead ,in soil (Pb 
soil) are ,exprissed’as parts per million (ppm) (i.e., pg/g, mg/kg). 

~_. 
If the baseline PbB levels ar8 dsfined, land the.pot,ential&rcre$se in PbB leq/s is calculai8d 
using the above formula, the sum of the two:valuss provides an estimate ofkhe predicted total 
lead concentration in blood\ if blood lead testing were~performed. This. value &compared, to the 
CDC public health PbB screening criterion for children of 10 pgldl to determine if PbB testing of 
the exposed populat[on is recommendeo’ @I: 

. ‘ 
Testing-is recommendsd if: 

PbB~baseHne levei +hmase in ,PhB 2 Pa &dL 
.+*,:; ( 1. 

Testing is not recommended if: 
Pb6~.&+~i~ine level + hcmafis in !PbB * l:O..pg/dL ‘. - 

Assumptions: 

blood lead fPbB) levels 
Baseline PbB values in exposed communities will vary deplrsnding on a number of socio- 
demographic factors including age,.gender, rac8,.:income level, and,sndronme.nt:~. 
The National *Health and Nutrition Examination&‘v8y (NHANES) for 1976 - 1.991 zprovkjes 
baseline PbB data for the U.S. population r”). These data are averaged over age.gro.up 
categories for children, e.g, l-2 years, 3-5 years, 6-11 years, etc. Neither baseline PbB data 
nor site-specific demographic data were available for the children residing-in the NSWC-IHDIV 
housing; therefore, for the purposes of these calculations it was assumed that the mean 
baseline PbB values at the facility are not significantly.different from the national averages for 

lrrJ the overali U.S. population . Based on the CDC recommendation for blood lead screening of 
children ages 6 years and .under (01, we used ‘the NHANES l-2 year and 3-5 year age group 
mean values: 

A!% Mean 

l-2 years 
3-5 years 

4.1 
3.4 

D-2 

.I 
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mosu;e ;i_ ’ _ ~, .;’ :I 1‘ . ,, ,, 

The calculatibns assume’thdf th’e childien regwlarl~ play in the lead-contaminated ,Soils,around.: 
the NSWC-IHDIV housing : this may lead to an overestimate in the potential increase in,PbB 
levels due to soil exposure. However, the calculations do not integrate the increases in Pb8 
which may occur.due to exposure,to othei,sources of lead in the NSWC-tHDIV residential i : 
setting including inhklatibn and ihestion of household dusts and ingestion of indoor paint chips. 

. ; 

Calculations . 
1’ ‘8 

All NSWC-~l-iDlV%h letid d&a \ia&s we&‘obt&hed:froti the NSWC-IHD~~~ Housing lnsp&dian 
Report (a. The average soil lead- concentratiOn was c&M&id for each unit in aa& housing: 
area: samp!es collected from foundation garden, pedestrian path and play areas were used. 
(Data from backgrour?d’and roadside. samples were’ not included in the calculations.) The 
hou$ing,, init with the.highest average sbil lead, concentration for a particullr housing area was 
used iri, the PbB C&.&tions. These calculations are presented below: ” tn.‘; ;. 

* ., “‘!I. 
. ^. 

. : : 
ed Horn 

: I., , .“, ,-, , ,s. ; .,) “,- 
Average foundatibn; soil’ Pb concentratians ragged fI;pm..:B6.6 il i 5 Strauis) to I$%9 
(7 Pickens) ppm for the NSWClHDlV Detached housing units. 

j, . ,~ 
For the &&& aviurage, soil, Pb .concenfr;ltion (? ,Pi&nsj; the ca/c&ed potential increase in 
PM3 is 23.5 pg!dL: 

In (PbS) = 0.879 f 0.241 In(l2,669) ” ,e. ,* .,“. ,.I ? 
In (PbB) = 3.155 

t/ . ! 

PbE! = 23.5 pg/dL ./. .:.:,’ -‘.. .: 
:. ‘( ‘_.,. ,- . ,.I( I ,’ ,” ,: ,, 

The predicted inc%assin*PbB due to ‘expos,ur@.to lead cont&nated,s& at thi+‘,&ragq,: ” 
! Y;. -:., 

concentration ei&eds%fe screening criterionGompan3 the .sum offhe baseWIP~ a@. : 
increase iti:P&B to tt& screening criterion of 1O:pgML: -. t 

, .‘,_, :. - 
l-2 years 4.1 +23.5= 27.6pgldLPbB ’ :.. I 

3-5 years., :, , _ 3.4 * 23.5 = 26.9 pg/dL PbB :’ ’ ‘I *’ .-, I 1 : 
For children $j$ars of a,g.p ana und&;:the predicted PbB l&dts exceed*the scrriening titerion 
of 10 pg/dL b$a f&tar of two. 

: / _. .., I. ,. 

‘o-3 d 

. 



The highest average lead concentration in soils at the La f%ta’ housing ~nits,.=,121.3...5,pPm 

For the &gj@ average soil Pb concentration, the cakulated potential increase in PbB is 13.3 
cLs/dLj *. :.;-, i i : 7~’ ‘, I ‘< “‘. ,( :.. I ..y>-: .;, ,~ I II 

In (PbB).= 0.879 + 0.241 ln(1213.5) 
In (PbB) = 2.59 

.:,., ..e., ;,~:’ - c!*- -~ I ;; :.... ., 
PbB = 13.3 @dL 7: ) ‘/_. _ \‘\ z 

:rsr ,, ,. 
_.. ._ :, j ; ,-’ .-‘! ‘* 

Compare the sum of the basetine PM and increase in PbS fo the scmsnjng critenon of 70 
pg/tiL:. a - ‘,, .- :,“ :: 6 :,* I‘ : ‘...:,‘;~~ , , ” ( . _ . ,~, ‘;. _ / 

1-2 years 4.1 + 13.3 = 17.4 FgldL PbB ,’ 
3-5 years 3.4 + 13.3+Yl6,?qq/dL PbB -1 .: ,_ . ..’ 

‘4. . ...?. , _ I I 
For children 5 years of age and under, the pre&&d PbB levels dxceed th&kening criterion 

orf Housiag 
The highest average lead concentration in soils at the Waldorf housing units = 483 ppm (Unit 2). 

For the uuhest average soil Pb concentration, the calculated potential increase in P&B. is f 0.7 
pg/dL. 

In (PbB) = 0.879 4 0.241 ln(483) 
In (PbB) = 2.36 
PbB = 10.7 pg/dL 

Compare the sum of the baseiine PM and inma& in Pb6 to the screening cri’terion of i0 
)lgkiL: 

1-2 years 4.1 + 10.7 = 14.8 pg/dL PbB 
3-5 years 3.4 + 10.7 = 14.1 pg/dL PbB 

For children 5 years of age and under, the predicted PbS levels exceed the screening criterion 
of 10 pg/dL. . 



: ~ . ./,,. . 4.7’ 

tratlon in soils At the Rivetview apartments = 91.5.ppm (Unit: . . . 

w* ‘I ; ‘1. L : ’ ( ( ;,, l1 ,; ,_ .( 
jZo5 th8 m, av8mgq soi/ pb conce~tmtion, the ca/cu/?ted .potential inmas* in Pi@ is, 7.1 ., . 
pg/di: 

‘1. .i 

In (PbB) = 0.879 + 0.241 ln(91.5) 
.I j In iPbBj = 1.96 

Pb?, = 7.1 PgldL 
. ., . ), : I : ,. :,. -. I ;.i a? -‘. ,” . . ‘,.’ ,I 

CornDam the sum of the baseline PbB and increase in P&S to the screening criten’on of’,: “ b,*, .+ 

For children 5 years of age and under, the predicted Pb8 levels exceed the screening crit@pn 
of 1CI pg/dL. :’ 



I NW,.” . .._.- L. ” ./ I -- ,/$,,. *, ,. ,,-, 
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APPENDIX E: ATSDR Public Health Statement on Mercury 
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MERC,tiRY ., 
I 

I .: FkJBLIC HEALTH ST&E;R&NT ,. 
; 

_, ‘-’ 
~ !- 

This Statement was. prepared- to give you information about mercury. and to, emphFS.ize the 
human nealti effects that may result from exposure to it. .The En?$onmental ProteCtion 
Agency (EPA) has identified 1,300 hazardous waste sites as the most serious in the nation. 
These sites comprise the “National Priorities List” (NPL): Those sites which are targeted for 
longcterm federal cleanup activities. Mercury has been found in at least 600 of ,the sites on the 
NPL. However, the number of NPL sites .evaluated$for mercury iS not known. As EPA 
evaluatesmore ‘sites; the number of sites at which mercury is found-may increase. This 
information is important because exposure to mercury may cause, harmful health effects and 

. becauss.‘these &tes are,potential of actual sources of human exposirre.to. mercury. I 
,.. 

When a substance is released from a large area; such as an in&&trial plant, or from a 
C... containec;such :aa;a*dn;lm orboWe, it. enters the environment. This release does not always 

lead to: ,exposure; You’zan be exposed to, e sub&a&e only :when you coin& ins contact with it. 
You may be exposed by breathing, eating, or drinking substances dontaming the substance or 
byskin contact with .,it. ’ ., : ‘e 3 ” 

.‘, .-,..:. 
If you are exposed to a ,w’bstance, such as .mercury, many factors will determine whether 
harmful health effects will occur and what thetype and seventy of those health effects will be. 
These. factors include the, dose (how much), the duration (how’long), the rpute or pathway by 
which you are exposed (breathing, eating., drinking, ‘or skin contact), the other ,chemicals to 
which you, are exposed, and: your individual characteristics.such as age, gender, nutritional 
&rtus; family traits, life-style,Cand state of health. I 

+ . . 

1.1 WHAT IS MERCURY? 
.’ 

,: 

Mercury isametal (element) ,that occurs naturally in the environm@nt jr;’ sever$foris. In the 
metbllic or elemental form,. mercury isla shjny, silker-white, odorless lrquid famrltar to anyone 
who has used a mercury thermometer. Some evaporation.of metallic m&rcuQ occurs at room 
temperature to form mercury vapor, a colorless, odorless gas. Some people who have 
breathed mercury vapors report a metallictaste in their mouth. .Mercury can also.?ombine with 
other elements, such as chlorine, sulfur, o.r oxygen,, to form inorganic mer?ury compounds or 
“salts”. Most inorganic mercury compounds ,are,‘,white, powders or crystals, except for mercuric 
sulfide (also known as cinnabar) which is red and turns black after exposure to light. In the 
following text, we include both metallic mercury (liquid and vapor) and inorganic mercury 
compounds under the generic term “inorganic mercury.” 
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Mercury can also form a chemical bond with carbon to create a large number&, p-l ,:; :. ,< 
organomercurial compounds. It is customary to refer to mercury with bonds to t&b&‘% 
“organic” mercury. However, only two of these orga?omercurial compounds (methylmercury 
and phenylmercury) have been identified at hazardous:waste sit&s. In tioSi initat&s’in4he 
text,. we refer to these chemicals by name rather than using the generic term “organic 
mercury.“‘Like the @organic mercuryc6rri@inds, both methylmercury and phenylmercuiy 
exist .a3 “salts”. (for’exar$e methyl’mercuiic-chloride or pheny‘lmercuric acetate): Whe.n pure, 
m&t forms’ ‘of meth$lme7cury an.d phenylmercury ‘are white crystalline solids. -: .‘: : j, :,?;I 

. ,-, I + 2 . .‘I ‘- 
Several m&cury cotipbunds are fo;und naturally in the en\ii’ronment. The *most comqn-forms 
of mercury .natir<ally fourid i? th& environment are metallic mercury, mercuric sulfidie,. metcuric 
chloride; and meth$mercury. The mercury portion of these forms does not breakdown into 

‘other chemic#; Hc$v&r, the’form of mercury found,in the en\iironnieiit can be; changed 
slowly by microarganisms and natural “,pro&esses: Metallic mercury vapor may .be:charq.ed intc 
inorganic forr@, such,as me[cufjc chloride, and inorganic forms may be changed in organic 
forms of mercury @nd,:vice versa), Mettiyk@cury is the’ uSual’or~ani~-for~~of meccur$@.! 
,created bythe+ n!&fur@ pr&e@s. It is of patiictilar con&n because it can- buildiqGn,certaiI 
,fish to levelg ihat> are ‘many’tiines’$reqterthan in the-surrounding .water (see Section?2)*. : .‘,. t J’.‘ i ,I :; , ~ <’ . 
Mercury is mined as mercuric sulfide. Metillic mercury is then refined-~from themereer@sulfid~ 
by heating the ,ore atq0v.e 1000 degrees Fahrenheit and capturing the metallic mercury vapor 
that is, releasqd. There..aie,“many,,$ff&efit tis& fo’r r)letallic niercury. It is used in&e+ ; 
production .of ‘chlorine gas @d’causti<iod& It is also used ih thsrrri6m~tersi:b2met~rs, 
battecies, and electrical ’ +v@hes. Silvt%colorad de&l fiIling~4-)ipically contain:‘aWuti 50% 
,m~t~ll~~,m_ercury. M+llic@ercury is~alsb used io extr&dt gold from oieror tc%recl~qi~g&i from 
gold-conttiinirig’ articles. Sdme ’ Mexican-&rierican and*Asian-populatians (have u@dmetallic 
mercury in folk remedies for chronic stomach disorders. Me’tallic mercu’iy has’@o&&wused 
by Latin-Am6rican and Caribbean cultures in occult practices. Inorganic salts.of mercury, sucl 
as ammoniated mercuric chloride or mercuric iodide, have been used in skin lightening 
creams. Mercuric chloride has also been used as a topical antiseptic:bi’idi‘si~f~~ ‘agent. 
Some,chemicals containin-g mercury, such as mercurochrome and thimerosal, are still 
commonly used in m@icine as antisepiics or as pr&ervatives in eyeIdrops;;e)te~r,~o~nts, 
nasal sprays, jncj v&ines. Neither inercurochrome or:thirilerostil have.bebn:idtitified:at 
hazardous-w@?, sited; ‘Mercu’ric sulfide and* m&rcUric oxide are used as pigme@:in$Bints. 
Me&uric, su$d6 is &so us&l’ & a ~pigrhtintifoi tattijos. Mercurous chI.oride%vasitid&+!<ersed at 
one tiine in medicinal p:roc&cts, such ai lax&iv&, wormitig medicationsi.antiteethingT:: 
“powders ,lt hai sivce-been ieplaced by safei and more effective,agents,>Seme inorganic 
mercury compounds are used in fung,icid&. ‘: -1; ..;.,fi ‘I;: -:,.-;,, 

: ..’ I 1 cztl:i:~ ; , 
,. I F .: ‘. . ‘( +;,:I: t&-;;& 

,. . . s;;,.: ,<, ̂I(’ r .j.l T”‘. ,_ 
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MethylmercuryGs genera~i~.produced. by,~microorganisms in the environment; rather *than made 
by human activity: However; at one’timemethyl- and ethylmercurycompounds,were used to 
protect seed grains from fungal infections. This use.has been banned.since the 197Os.,,, 
Phenylmeccuric compounds were used; &antifungal agents in paints, .u.ntil 1991, when this use 
was dh stopped. M’ercury. compounds may be found in the air, soiI,;and water near _, 
hazardous waste sites. Chapter 3Scont,ains more:informat:ion onthe,physical .and chemical 
-properties of mercury ChaQter 4’contains more infermation’on the production and-use of 

Y mercury. .’ ‘, .,_. 

I’.2 WHAT HAPPENS TO ~~~~~~~~~~~~~~~~~~~~~~~ THG’ERf/‘IR:m>#jENT’?-. 

Mercury is a naturally occurring inetal foundthroughuut ‘the environmentas the result. of’ 
normal breakdown~of mineralsini the e&thrs~crWby weafhering processes involving wind and 
water. The. total imount of mercury entering the~environment from natural prdcesses , r:. 
throughout the worl”:i$ ,$x$ oq?&to, or maybeFless than; the tota% amount releasedl,by . ; 

: ,.,@‘ji$i&n: a&it&<‘floyev&; ‘~;it~*tf$& &&?&~$$~&r@~~ oFe:&p&$ ;ther.aow&o$ mercury 

that n&rally exists ifi ariy’~n~plb~~.iS’:usu”ril!y:~~~rji’ I&. In contrast;: the.amount of mwcury 
/ 

that. may be found at ti ,particutar’waste site’be’catiso of -Auman~adivity~c&r be..high. The 
mer&q/ in aii;‘water,-a~~if’soii-~~~~~ai~o~s”~ast~;sif~s’may,~ume?fr~in’,bQfh natural. sources ,.1. 
and human activity.: ,_ .1 “I.’ ‘_ .,, 1. . . * . . . :i : .. 

‘, ‘: _, /_ ‘: ..,,j; * ,. ‘, . ‘. # r’,) ,, r . .#. ,1., ‘l;“.‘pjT. ‘, .:I-, ! ,.,,:r.:. 
Most of the mercury found in the.,environment is inorganic n’iarciiry,(~~aJSi~.mer~w~ and’ 
inorg,anic mercury compounds). Thisinbrganicmercury can entei the air from depositsof ore 
thatcontain mercury,‘from fhetiu~rning ‘~f’ctr~l’l6P:.~~r~~;iije) and;from the. errtis&ns,of,factories 
that use mercury. !norganic mercu’ry ?&tiy ‘&so enter- water’ or soil from.rocks that oontain * 
mercury, factories’or Lvater treatmentfacilitias~thatreleaso wat&r contaminated-withjniercury, 
and the disposal of’wastos. ‘Inorganicor organic compounds.of-mercury may be’retea*sed to 
the’soil th&gh the o&: &~&~ii/- cd?t~iriing,~ungicides. . ‘. 5 . 3 \i ; -., I’ _ ,: ,-+ .. ., 

1.’ ” I .’ .’ _ _. ./- * 
Metallic mercury is a liquid at room temperature. It can evaporate into the air and can be , 
carried I’ong’.d/stan~~s’befdre.~rEitisiriing to,tiater!or Soil in’rairr’or snow:& mentioned before, . . some microorganisms ‘in ‘the water or sbiWi=an change inorganicforms ‘of mercury to :.s:. 7’ 
methylmercury.~%&thylm~rcu~ can enter’the&ter:.and remain there for a long time, ..c :,’ 
particularly if ,there &e,~particles in” the water+ which’the~metliylmercur)% can’ attach., IF. mercury 
enters’the water% gny ‘form, it is likely to 6ettleWthe. bottom where it can remain fora long 
time. Mercury al&o rem’ains in soil for a long, time.-Mercury usuallystays on the surface,,of the 
sediments or soil,and does not move through ‘the soil to underground water. G’ 

/. . 



,. I ,, ,,” l”lj ._, ,,. ., , ,/ ,,,, .j , “~ 
I .,(, I,;‘,.“. . r ,’ ,,_ 3 * , ‘. ,,.“., : ^ : 1.’ ,.. “, ,‘, 
. . ‘, 
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Small fish and other organisms livingin the water can take up methylmercury and inorganic 
forms of mercury. When larger f&h eat smal,l fish or,otherorganisms that contain .* 
methytmercury, mostof the methyl’mercury originally present in the. small fish wilj be stored in 
the bodies of the :large fish. As a-result, large fish living in contaminated waters can co,llect a 
relatively large amount of methylmercury. Plants may have a greater concentration~of 
inorganic mercury in them if they are grown,in soil.that contains higher than normal’amounts o 
mercury. For further -information on what happens to mercury in the environment,.refer to 
Chapters 4 and 5. -’ 

. . , ,, :.~! .I : 

Beoaus.e mercury occurs naturally inthe environment, ,eueryone is exposed to very-f+ levels 
of mercury in air, water, and,food: H.owever, some people may be exPos$d to.higher@vels of 
mercury. One of the most likely ways. that: the general population will be exposed to i$gher 
levels ofmercury is through eating fish or shel!fish contaminated with methylmorcur$!‘Some 

-.. ‘fish containsuch hgh. levels, of~methylmerctq that selling them for human consumption has 
been prohibited: 4n: ad&ion, public heatth advisorieqhave., been.issued’ by stat$‘@i’#&ksral 
authorities to discourage.anyone from satjling fish fromsome,areas fo,r human ‘consumption. 
Qtherfoo.ds :typball~contai’n,very little. methylmercury or.other~forms:of mercury.Th.esother 
most likely form of exposure’ is by absorbing mercury vapors released from~d&$&fi@gs. 
Most silver-colored dental fillings are about 50% metallic mercury and slowly r&lease&all 
:arnountsof <mercury vapor. 

:,+ 
.,_ ‘I. ,i :.’ ‘.‘.a* <:,. iy. . 1 . . . . . . . ,,; jj .,, 

S,ources ‘of h.igher exposureto. mercury include breathing.air containi& mercu~$‘$#&&~ 
reteasedfrom~metallic mercuryspillsi ~incinerat&;“and.facilities th&burn mercu$~c@i$ining 
fuels(for’:example, coaQ,or oth,er,,fossil,fuels). Exposure near hz$ardous,waste’sites.@l’kely tc 
occur by breathing contaminated airi having: contact withcontaminated soi~;‘ori.d[/fi~ng. 
contaminated water. Persons may be- exposed.to mercury compounds;~~“~~~di~~~/l; products, 
such as antiseptics or skin lightening creams, that contain small amounts of-mercury.” 

- 
In the past;. the level of mercury found-in outdoor. air has been; reported tobe @$#~~‘TO and 
20. nanograms of mercury ,per cubic meter (ng/m3) of air in urb&n areas!~&$(sro@?~o~ natur: 
levelsare general:ly about.6 ng/m3.0r ,less. Mercury levels found in.su~~ceiwaSe~,~~~~~~neralll 
less than5 ng per. Ii&r of water. :Levels normally found in soil range-from 20 to. ‘6~5”ngof 
mercury per gram of-soil. The .Food. and Drug Administration (FDA), has e$i,~&&@!$$;on 
average, most people,are.exposed to about 50 ng of mercury per kilogram &#j$’ @$$ht per 
day in the food they eat. This amount translates to about 3.5, micrograms (&,of,mercury per 
day for an adult of average weight.‘A large proportion of.this mercury, in the form of ’ 
methylmercury, is likely to come from fish. Furthermore, people who eat a lot of fish are likely 

E-5 
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to have higher expohure to methylmercury. ,Mothers with mercuryin the& blood can expose 
their unborn children to methylmercury.. Infants who nurse can &e exposed- to methylmercq 
and inorganic mercury in’their mother’s milk. 

Workers in some occupations may also be exposed to inorg.anic mercury (metallic and 
inorganic mercury compounds} in t8he.workpla’ce. Most exposures on the,job occur as aresult 
of breathing air that, contains-mercury vapors: Exposure occurs in the, medical, dental, and ’ 
other health services; and in the’.chemical, .metal processing, electrical.equi,pment,G;aut~omotive, 
building, ,and other industries. -Famil’ies of workers may be exposed to mercury inthe,home if 
the workers’ clothes have been contaminated with mercury. Dentists and their, assistant3 may 
also be exposed to metallic mercury from skin contact with materials used to.fill,cavities in the - 
teeth and breathing metallic mercury vaporreleased from these materials. 

I 
Exposure to mercury can be determined by measuring amounts in blood, urine, and hair, 
Levels found in blood, urine, or hair may show whether health effects are expected (see . 
Section 2.5). Refer to Chapter 5 for more information on how you might be exposed to 
‘mercury. . 1: .i -, _. !..,” .:, d) / w. . i i 

* 
I ‘4 - ,. I. .,’ 

I.+ H’bj& cAN:.mRcUR’f EN~E~#$JD:.~#,%&fE My &JDq? ’ *’ 
. . . . . ,,;. .s. 

Mercury can easily enter your ,body when’ you breathe in air containing metallic ‘mercury vapor. 
Most ofthe mercuryvapor youbreathe in entersyour bloodstream and goes rapidly to.other 
parts of the body. Inhaled metallicmercury can reach. the fetuses of pregnant women easily. 
Some metallic mercury can be changed by your body, into mercuric chloride; Some me,rcury ’ 
that enters your bloodstream as metallic mercury may stay+-your body for weeks,or:months. 
It stays mostly in the kidney and brain, a&either metallic mercury or mercuric chloride. .Metallic 
mercury that you breathe In will leavelyour body in the. urine, feces, and breath. .Metallic 
mercury that you might swallow in the licuid~form does not enter the bloodstream very easily, 
and most of it leaves the body in the feces. 

Inorganic salts of mercury (mercurous chloride or mercuric chloride, for examplo.) that are 
inhaled are not believed to enter your body .as easily as inhaled metallic mercury vapor. 
However, these inorganic forms of mercury, if swallowed, enter t.he body more easily than 
metallic mercury. Inorganic mercury can also enter the bloodstream directly through the skin. 
However, only a smalt amount would pass through your skin compared with. breathing or 
swallowing inorganic mercury. After entering the body, inorganic compounds of mercury can 
also reach many tissues. Mercurous mercury in your body breaks down to metallic mercury 

E-6 l 
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arid mercuric m&cut-y; Some mercuric mercury may’stay in your body, mostly inthe ki.dneys. 
Mercuric salts of mercurycannotreach the brain as easily as metallic : mercury. Inorganic 
mercury leaves your body in the urine or feces over a period of several weeks or months. 

Some organic compounds..of mercury (such as methylmercury) canevaporate slowly at room 
te’mperature and ‘can enter your body easily. as vapors through: the lungs.; Methylmercury in 
contaminated fish- or other .foods that ycu might eat enters your bloodstream easily, and goes 
rapidly to other parts of,your body. -It can also, enter the bloodstream directly’throug.h.the skin, 
but only in small amounts.’ ‘Organic mercury compounds (such as methylmercury) that are in 
the.bloodstream are similar to metallic mercury because they can reach most tissues includin 
the brain: and”fetus. Methylmercury can change,to inorganic mercury inthe brain and remain 
there for a long time. Methylmercury that you swallow or breathe leaves:your body in the fete 
mostly as inorganic mercury. It leaves the body over a period of several months For more 
information on how mercury can enter and leave your body, please refer to Chapter 2. 

‘1.; 
..+‘. ‘, ~I’ 

I .5 ‘HOW CM l&RkiiRY AFFEdT MY HEALTH? 

Exposure to high enough levels of metallic, inorganic, or organic mercury can permanently 
damage the brain kidn’~s;~~nd”~e~elopin~ fWis:~;~Th&nervous system is ,very sensitive to 
mercury’s effects. The changes that mercury causes in the brain arenot specific for one type 
of brain function.’ ~Therefore:~~a Pvariety-of effects may occur. These effects include, personality 
changes (irritab#ity;shyness, nervousness), tremors, changes in vision or hearing, ahd 
difficulties with memory. Because ,of differences in the way that different forms of mercury are 
able to travel’ through 1. the body, not all $forms .of mercury are equal.ly able to affpct thsnervou 
system. Forexample;, breathing in large amounts of metallic mercury vapors a@ breathing. in 
or swallowing large.amounts of methylmercury are more, likely to cause nervous system 
effects than swall-owing: large amounts ‘of inorganic: mercury salts.: This diffe.rence:isbecause ,., _.. 
mercury; transport into the brain is very low after exposure to inorganic saltsof mercury, suet 
as mercuric chloride. Therefore, exposure to this form of mercury is less likely to cause 
nervous system toxicity. The extent of recovery depends on what kind of nemous system 

I damage mercury caused. j ,’ : . 31 * L +*,y, *-A. 
The kidney is &GO very sensitive to-mefcury. A&forms of mercy are ab&.tocau$ef kjdney 
damage if largd’enough’amounts enter the body. Recovery fromthe~ kidney ,eff@s of .mercur 
is likely, -once the body clears itself of the contamination, if the damage caused:by$Je mercc 
is not too great. .” ; ;- , . 74, .., .i 

.,, ., ‘ -..” . ,l 
In addition to the effects described above,.shc&term expcsure..to high levels ot%etallic 
mercury vapor in the air can damage the lungs, cause nausea, vomiting, .or .diarrheai cause 
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increases in ‘blood pressure or heart rate, and cause skin rashes or eye irritation. Long-term 
exposure of workers in several industries to metallic mercury has been shown to cause similar 
effects. Levels of, metallic mercury in air were greater than the levels normally encount.ered by 
the general population. Current I,evels of mercury in workplace air are lower than in the past. 
Because of this reduction, fewer workers ars expected to have symptoms from mercury 
exposure. Results of studies in humans showed that there were no effects on the ability to 
have children after breathing metallic mercury for a long-time. ,Studies in workers. exposed to ..’ 
metallic mercury vapors-have not shown an increase in cancer. Skin contact with the metal 
mercury causes ailergic+eactions(skin rashes) in some people, . . . . . 

Other than effects.on the kidneys, little is known about. the effects of inorganic mercury salts on 
the body. Some people have shown nauseaand diarrhea after swallowing large- amounts of 
inorganic mercury salts, and some have shown nervous system effects. There is no 
information on long-term, low-level exposures in humans. 

L 
People who have eaten fish contain/ng large amounts of methylmercury &seed grains treated 

-. with methylmercury or other organic mercury compounds, have had permtinent damage to the . 
?brain, kidneys,. (and:the growing fetus, The@mounts of organic mercury that cause these 
effects are higher than th,e amounts to which4hegeneral population isexposed daily, 
Exposure tcr\meth~~mercucy;,may”~.use: brain... damage..in the. deveioping ,fetus. Exposure to . 
methylmercuryisalso li’kely to,be more dangerous.for young childrenthan for adults. This is 

. because relatiuely more, methylmercury passes into the brains ‘of.young..chiIdren. thanadults, . 
and because methylmercury interferes with brain development. ’ 

Studies in animals. show simil,+r effects to thc!F *en in people. Studies in $.nir&‘~h&je also 
provided more information on types of exposure for which human data a&limited’. For 
example, studies in animals provide information about the effects of Ibng-term expcsure to - 
mercury through food, water, or inhaled dust. These studies show that..long-term oral exposure 
to inorganic mercury salts can cause>kidney damage, effects on blood pressure and heart . 
rate, and effects on the., stomach. StudiesiR animals also provide important information about 
an autoimmune reaction .that m,ay occur in sensitive populations after swallowing inorganic 
mercury salts. SoTe studies. in animais,:also show that nervous system damage occurs after 
long-term expos.ure to. highAevels of inorganic mercury. Short- term high level exposure to 
inorganic ‘mercury affect-s the fetus in animalsThe general population is generally not,exposed 
to levels high enough to produce these effects. . 

‘,’ ;, . 
In addition to the effects observed in people who have eaten food contaminated with 
methylmercury, studies in animals exposed to methylmercury or phenylmercury show that 
long-term exposure, to high levels can cause kidney damage, damage to the stomach and 
large intestine, changes in blood pressure and heart rate, adverse effects on the developing 
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fetus; sperm, and male reproductive organs, and increases in the number of spontaneous 
abortionS end stillbirths. Adverse effects on the nervous system of animals occurred at lower 
doses than most other,effects. This difference indicates that the nervous sy,stem .js more 
sensitive to methylmercury toxicity than other organs in the body. 

., 

Studies also show that animals:given inorganic mercury salts by mouth,for,most of. their 
lif8time had increases-in some.;kinds of tumors.’ Animats. thatreceivedmethylmercury ,or 
phenylmercury in their drinking Gater.or feed for most of their lives had incre,ases in cancer of 
the kidney. There is no information to sho+vthat mercury causescancer in humans. The . 
Depa@ment of Health and Human Services (DHH,S),, EPA, and the International Agency for 
Research.onCancer (IARCI),hav8 not classified mercury as to its humancarcinogenicity. 
Chapter 2‘contains information on health-effects of mercury in humans and animals. 

.’ “! ,. : .., ,. . . . . . 
_,; ’ .’ ‘, ‘. ,/‘ 

I.~ISTHEREAMEDICALTESTTODETERM~NEWHETHERIHAVEBEEN 
E&P@EDTOM~RcI;IRY?"-. .I 

.* ; ,. .j. : 1 _ .,,, :<,.r'.!' :;.:.:;p,, /. . 8 .?‘V .: : : .'i 
Their8 ‘are reliable, accuratb, and easily avaiiable ways.to-aasure~-mercuryievelJ inthe body. 
,,However, the’most easily&Glable~ testsdo not determin84h8 form of .mercuv to which you 
,&gti~‘h&v8~ ‘beeti expo&d: Blood or urine samples canbe~ takenin% doctor’s ,office- and testec 
usin.g: special equipment -in a~lsiboiatory. Mercury in urine’is wsed,t&test for8xposuree to, 
metatli’c mercury vapor and to inorganic;forms ,of mercuw .Blood levelsafe:measwred4ess 
frequently. Measurement of mercury in whole biood;orscaip hair is also, used to monitor 
exposure to methylmercury. Urine is not useful for testing whether exposure has occurred to 
meth)lm,ercury. Levels found-in biood, urine, and hair may:be used to.predictpossib.le.:heaith 
effects that may be cau,sed. by the dWferentforms of mercury. ,’ ” : 

‘: ..( I. ., .., > .. ‘: . : 3 . . 
Levels of ,mercury found in the urine provide information. about recent ~exposures:~b&r than 
about long-term exposures:‘Biood’ htid’urine levels,are useful’during+and: after ,shorG and 
long-term exposures. Ho&ever, several months after exposure. ends; mercury levelsin the 
blood and urine are much’lcwer. ,Hair can be used to show exposures: thatoccurred many 
months ago, or even more than a year ago.if:the hair isiong enough and careful testing 
methods are used. These methods for hair analysis are not easily available. Short-term 
exposure. to mercury can also be evaluated by measuring mercury in then breath, ,but -only 
within. a few days after exposure. For more information on testing for mercury levels in the 
body, see Chapters 2 and 6. > .I ,. ,. , ” 

. .’ 
.y -l. _ ” :. -: _ ..,k 

., . I. 8. or ‘. c ‘4 i 
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1.7 WHAT RECOMMENDATIONS HAS THE FEDERAL GOVERNMENT MADE TO 
PROTECT HUMAN HEALTH? 

The government has developed regulations and guidelines’for mercury. EPA has established 
many regulations to control air pollution. These are designed to protect the public from the 
possible harmful health effects of mercury. 

EPA and the FDA have -set a limit of 2 parts mercury per billion (ppb) parts of water in drinking ’ 
water. EPA also recommends that the level of inorganic mercury in rivers, lakes, and streams .. 
should be no more than 144 parts mercury per trillion (ppt) parts of water to protect human 
health (1 ppt is a thousand times less than 1 ppb). EPA suggests that a daily exposure to 2 
ppb of mercury in drinking water for an adult of average weight is not likely to cause any 
significant adverse health effects. The FDA has set a maximum permissible level of 1 part of . * 
methylmercury in a million parts (ppm) of seafood products (1 ppm is a thousand times more 
than 1 ppb). The FDA also may seize treated seed grain containing more than 1 ppm of ’ 
mercury. 

The Occupational Safety and Health Administration (OSHA) regulates levels in the workplace. 
It has set a limit of 0.01 mg/m’ for organic mercury and 0.05 mg/m3 for metallic mercury vapor 
in the workplace air to protect workers during an %-hour shift and a 4Oihour work week The 
National Institute for Occupational Safety and Health (NIOSH) recommends that the amount of 
metallic mercury vapor in workplace air be limited to 0.05 mg/m3 averaged over a lo-hour work a’ ’ 
shift. 

1.8 WHERECAN i GET MORE INFORMATION? 

If you have any more questions or concerns, please contact your community or state health or 
environmental quality department or: 

Agency for Toxic Substances and Disease Registry 
Division of Toxicology 
1600 Clifton Road NE, E-29 a 
Atlanta, Georgia 30333 
404-639-6000 

This agency can also provide you with information on the location of occupational and 
environmental health clinics, These clinics specialize in the recognition, evaluation, and 
treatment of illness resulting from exposure to hazardous substances. 

*Note: This Public Health Statement on mercury is derived from the A~SDR Toxicologica/ Profile for 
Mercury (Reference 17). Section and chapter references in the public health statement are contained in 
the toxicological profile. 
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