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FOREWORD

The Agency for Toxic Substances and Disease Reglstry, ATSDR was established by Congress in 1980‘
under the Comprehensnve Envu'onmemal Response Compensanon and Liability”Act, also known as -

the Superfund law. This law set up a fund to identify and clean up our country’s hazardous waste

sites. The Environmental Protecuon Agency, EPA and the mdmdual states regulate the mvesuvanon
and clean up of the sxtes o S 3

Since.1986, ATSDR has been required by law to conduct a pubhc health assessment at each of the 4
sites on the EPA Nationial Priorities List. “The aim'of these evaluations is to find out if people are
being exposed to hazardous substances’and, if so, whether that-exposure 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 health -
scientists t'rom ATSDR and from the states wnh wh:ch ATSDR has coopcranve agreements.

Exposure As the first step in the eva:!uanon ATSDR ‘scientists revxew envaronmemal data to'see how

much contamination is at a site, where it is, and how people might come into contact with it.
Generally, ATSDR ‘does not collect its own environmental sampling data but reviews information
provided by EPA, cther govemment agencies, businesses, and the puinc When there is not enough -
environmental information available, the report will mdxcate what further samplmg data is needed.

Health, Effects: If the review of the environmental data shows that peaple have or could come into
contact with hazardous substances, ATSDR scientists then evaluate whether or not ‘there. will be any
harmful effects from these exposures. The report focuses on public health, or the health ‘impact on the
community as a whole, 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 report will suggest what further research studies are needed.

Conclusions "The report present.s 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
undertaken by EPA, other responsible parties, or the research or education. divisions of ATSDR.
However, if there is an urgent health threat, ATSDR can issue a public health advisory waming 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. S : y \

Interactxve Process: The health assessment is an interactive process. ATSDR solicits and evaluates

information from numerous city, state and federal agencies, the companies responsible for cleaning up
the site, and the commumty 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.
When informed of ATSDR’s conclusions and recommendations, sometimes the agencxes will bcgm 10
act on them before the final release of the report. :



Community: ATSDR also needs to learn what people in the area know about the site and what
concerns they may. have about its impact on-their health. Consequently, throughout the evaluation
process, ATSDR actively gathers information and comnients from the people who live or work near a

; site, including.residents of the.area, civic leaders, health professionals and community groups. To
ensure-that the report responds to the community’s health.concerns, an early version is also distributed
1o the public for their comments. All the comments received from the public are respondéd to in the
final version of the report. h S
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Comments: If,. after reading this report, you. haye questions or comments, we encourage you to send
themtous. . ol i S GRS E

Lettérs should :l‘J’c:advdre;s.s‘cd;asﬂfolloW-s:i _ o
Attention: Chief, Program Evaluation, ’P:écprds. and Information Services Branch, Agency for Toxic
Substances and Disease Registry, 1600 Clifton Road (E-56), Atlanta, GA 30333.
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SUMMARY

The Navy has conducted munitions-related activities at the Naval Surface Warfare Center -
Indian Head Division (NSWC-IHDIV) 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 organlzatlons that occupy the
Stump Neck Annex on the nearby Stump Neck peninsula.

The NSWC-IHDIV was designated in 19385 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. Forty-eight (48) areas have been -
identified for characterization and potential clean-up under the Department of Defense
Installation Restoration Program (IRP). Although several clean-up actions have been
completed, the majority 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 NSWC-IHDIV 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 prowded below

Public Health Hazard

Exposure to Residential Lead Sources: ATSDR has concluded that resmentlal sources of lead
at NSWC-IHDIV 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 (ug/dL). ATSDR
has recommended that actions be taken to improve the voluntary iead 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 pug/dL are identified.

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

Mercury in Buildings 101 and 102: 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 ; .
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mercury exposure. Using historical mercury vapor data and limited medical monitoring data,
ATSDR has tentatively concluded that past mercury exposures 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 reproductive 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 no environmental or
medical monitoring records are available for review, ATSDR cannot eliminate the possibility that
the pre-1981 employees of these buildings were exposed at higher levels. ATSDR has ‘
requested the retrieval of additional medical monitoring files for employees who worked in these

_ buﬂdmgs through 1991 for our evaluation.

Fish in Mattawoman and Chlcamuxen Creeks: Concentranons of cadmnum 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 limits to protect the health of people eating the fish.

No Public Health Hazard

Drinking Water Supply: Actions have bean taken by the NSWC-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. v
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ACRONYMS, ABBREVIATIONS, AND GLOSSARY

adverse health effects

ATSDR

aquifer
bioaccumulation
cDC

CERCLIS
conduﬂ

DOD
EPA

groundwater
ingestion
HUD

IRP

medical monitoring

negative or unwanted effecis on‘th'ef health of an individual; for.

. example, effects may include a specific illness or a general

decrease in the overall health of a person
Agency for Toxm Substances and Drsease Reglstry

a geologic (rock) formatlon through whlch groundwater moves and.
that is capable of producing water in sufficient quantities for a well

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

Centers for Disease Control and. Prevention :

Comprehenslve Environmental Response Compensation and

~Liability Information System

| a' ‘naturai or artificial chann'el through which rnateriaiS such as

fluids 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

eatmg and drmkmg. for example, chddren eating lead pamt chips
or swallowing lead in dust due to chewmg and sucking actwrty on
hands and toys

Housing and Urban Develépment (Department of) -

lnstallatuon Restoratron Program (Department of Defense)

a set of meducal tests and physrcal exams specrﬁcally desrgned to
evaluate whether an individual is being exposed to a particuiar

chemical at concentrations that could negatively affect that
person’s heaith q

viii
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ACRONYMS, ABBREVIATIONS, AND GLOéSARY, continued

mercury vapor

migration :

mg/m®

mglkg WW

munitions
NPL
NSWC-IHDIV
ordnance
prop“ellants}
Pb

Pka-

RCRA

Remedial lnvestigation

solvent
surface water

ug/dL

mercury is a liquid metal that becomes an odorless, colorless gas

" (or vapor), which can be inhaled, at ordinary room temperatures
| moving from one location to another

- .milligrams per cubic meter; a measure of the concentration of a-
* chemical in a-known amount (a cubic meter) of soul

mﬂlrgrams per kllogram 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 pnor to maklng the

- measurement.

exp!oswe mllltary ltems for example grenades and bombs

,- Natronal Pnontles List (of Superfund srtes)

Naval Surface Warfare Center Indlan Head Dwrsnon

mrhtary supphes for example weapons ammunmon and vehncles :

explosives for forcing forward projectiles such as rockets

- Lead
,‘ . Lead in blood
' Resource Conservatlon and Recovery Act.

the CERCLA process of determlmng the type and extent of

hazardous material contamination at a site. -

a quu1d capable of dlssolvmg or dlspersmg another substance for
example, acetone or mmeral spirits

water. ﬂowmg in drtches, creeks and rivers or standrng in Iakes |
and ponds : _

micrograms per deciliter; a measure of the concentration-of a -

chemical in a known amount (deciliter) of liquid; for example, the
concentration of lead in a blood sample

ix
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\CKG ROUND

he NSWC-lHDlV is located approx:mateiy 35 miles south of Washington, D.C., in Charles
County. Maryland. The Navy has conducted munitions-related activities on the property
lcontinuously since 1890. These activities have evolved from the historical testing of guns,
‘ wder, and other explosives to current activities in the manufacture and testing of
ants and propulsion systems for missiles and other weapons ..

The base occup:es approx1mately 3,500 acres on two discrete land areas in the Potomac River
drainage basin (Figure 1). The Naval Surface Warfare Center (NSWC) is located on
approxnmately 2,500 acres on the Cornwallis Neck peninsula . The base is bordered on the
north and east by the Potomac River, and on the south and west by Mattawoman Creek. The
f lnd|an Head lies immediately outside the base entrance to the northwest.

; remamlng acreage is located at the Stump Neck Annex on the Stump Neck penlnsula The
;Annex lies. south of the NSWC and is occupied by tenant organizations @. The mission of the
osive Ordnance Disposal Technology Division at Stump Neck i ns to develop

: res'for rendering safe weapons, missiles, and munitions. The Naval School, Exploswe
chnanc Disposal, provides training in methods and procedures for recovery, evaluation,
rendenng safe, and disposal, of explosive ordnance (surface, underwater, conventional and

| nuclear types) @. The Stump Neck Annex is bordered on the north and east by Mattawoman

L Creek. Chicamuxen Creek and a sparsely populated area of Charles County lay to the south

\ and west. Information on the demographic make-up of the base and surrounding community is
Lprovided in Appendxx A.

gal[s dlsposal and routine releases of chemical contaminants have ‘occurred on both parts of
 base. (.49 resulting in the U.S. EPA 1995 listing the Naval Surface Warfare Center-indian ,
ivision as a National Priorities List (NPL) site for clean-up. Wastes from base operations
luded waste propellants, explosives, acids, paints, solvents, and metals @): the NPL
was driven by mercury.contamination of surface waters (creeks, drainage ditches) at the

" Forty-eight (48) areas.at the NSWC have been identified for characterization and

fifial elean-up under the Department of Defense Installation Restoration Program (IRP).
hough several clean-up actions have been completed, the majority of the sites are currently
ring the Remedial Investigation phase of the process in which more in-depth sampling and
luation are conducted. A summary of ATSDR's evaluation of these sites is provided in

- haractenzat:on and environmental clean-up activities at the Stump Neck Annex have
ssed under the authorities of the EPA’s Resource Conservatlon and Recovery Act

0 'Correctwe Action: program @ However, U.S. EPA has recently determined that the

JNeck Annex is included in the NPL listing for the NSWC-HDIV (Appendix B). This

rétation does not affect the scope of ATSDR's public health assessment activities: since

emlcal contammants from both NSWC and the Stump Neck Annex have impacted local
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conditions at both locations in support of public health assessment goals. . ‘

ATSDR Involvement. ATSDR visited the NSWC-IHDIV base on November 18-21, 1996. The
purpose of the visit:was to.collect-the.information.necessary to identify any public health issues
related to potential exposure to environmental contamination at the facility, to identify
community health concerns, and to rank the'NSWC-IHDIV among other Department of Defense
(DOD) installations. according to its potential public health hazard. :
During our tour. of the site to observe the environmental;conditions at the base, we met with .
Navy personnel and representatives from:trie:federal-and state agencies with knowiedge of the
base. Our discussions addréssed the nature and extent of chemical contamination at the
'NSWC-IHDIV, the proximity of chemically contaminated.areas-to on and off-base populations,
and the types of human activities that:could lead to exposures to-the contamination. This
information has been integrated with our review. of:environmental sampling data to draw the
conclusions about publichealth issues at NSWC-IHDIV that are presented in this Public Health
Assessment document. T TR D ot ‘ ‘

. N
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: EVALUAT!‘ON OF ENVIRONMENTAL CONTAMINAT!ON EXPOSURE PATHWAYS AND

PUBLIC HEALTH IMPLICATFONS o : . IR

Based on the results of our site Visit, and areview of the data and mformatron currently

available, we conclude that one exposure situation at NSWC-IHDIV currently poses a pubhc

health threat Exposures to-lead-in the:Navy housing are occurring at concentrations that may.
cause adverse health effects*I#-addition; two potential situations are identified in which )
exposures may have 0ccurred i the past oricould occur in the: future-to contaminant levels of - :
health concern. A fourth-situation’does not' pose a public:heath concern because-the base has o
taken action to reduce the chances of exposure to the chemrcal contammants . o

Table 1 summanzes ATSDR's’ pubhc health conclusuons for the: exposure; situations identified at ?; L

NSWC-IHDIV, and a detailed discussion of-each situation. Additional information descnbmg b
ATSDR's pubhc health conclusron categones is provrded in. Appender DR R RS R I

iblic H@arthffcancmsiows:rorfNswcau-omr., o

ublic Healt Hazard =~~~ ‘ mExpOshre to»Resxdentral Sources of Lead:t: «ff
. BT | )

Potential Health Hazards "% - sv5en a0 v | Exposure: toMercury in Buildmgs101 .and .Bv
102

. R e A URETA I N RE N s FRUECRNN® |11

B R e M Mat;awoman and Chicamuxen. Cnepks,.;. ,

No Public zHe:a*Ifh}'Haiard;- P e J‘;Dnnkmg Water Supply—Patapsco and R
i Lo e e LPatuxent Agquifers b

= =====-= =
L Pubhc Heaiith Hazard Exposure to Resrdentral Sources of Lead '

Summary The lead in extenor and mtenor pamts foundatron sorls and household dusts, at
NSWC-IHDIV housing poses a health hazard to residents, particularly children 6 years of age

and under and women-of ¢hild-bearing age:: . Calculations using lead data from foundation soils
demonstrate the potential-for blood lead levels of resident chrldren to,increase above the CODC °
public health standard of+10 micrograms. per decr!rter (,ug/dL) The base should take action to _’f; -
improve thé voluntary lead screening. program to ensure coordmat:on of educatronal efforts, - ‘j’
blood lead testing -reporting.and. tracking, and an action plan in the event that. blood lead levels

meet or exceed 10 ug/dL A summary of our evaluation of this srtuatron is prowded in Table 2

Background NSWC-JHDIV currently maintains. housmg on the. base (the Detached smgle

family housing andthe Riverview Village apartments).. Off-base housmg in. the nearby towns of
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La Plata and'Waldorf was‘iaken out of service in 1997. Additional Detachad housing at the.
Stump Neck Annex was taken out of service in November of 1996. The housmg ranges in age

- from approximately 30 to 80 years and has been identified by NSWC-IHDIV as a source of

residential lead exposure requmng risk reductlon and abatement actions.

Lead is a public health concern, m pnvate and publlc housmg throughout the Umted States. ,

particularly in urban areas with: greater numbers of older housing-units. Although use of lead-
based paint in housing was banned in;1977, approximately 74 percent of housing in the United
States built before 1980- contams lead~pamt Lead—based palnt is-a signifi cant source of chrld
lead poisoning ™. ¢ r , : : ,

Children can be exposed to lead from:. multrple sources. At the NSWC-IHDIV, those sources

include lead-contaminated paint chips, household dusts; -and:foundation soils. (soils located near
the base of the buildings). In 1991-1892, the Navy Public’ Works Center/Norfolk 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 La Plata), household: dusts (Detached housing), and foundation soils
(Detached, La Plata, and Waldorf) of many these residential units are contammated wrth lead at ”
levels exceedlng Housrng and Urban Development (HUD) actiont cntena ‘” L e

Regardless.of whether the HUD Ieadgscreemng cntenon for any smgle source rs exceeded m a
residential setting, ingestion and-inhalation of lead from muitiple sources in.a child’s. ’
environment may result in exposures that pose a potential health hazard.

The Centers for Disease Control and Prevention (CDC) recommends that all children be
screened for lead'| pousonmg at least:annually, especially children between the ages of 6 months
and 6 years of age . ‘Young children and fetuses are most vulnerable to lead toxicity for -
several reasons, including: (i) greater absorption and metabolism of lead than adults, (i) rapidly -
developing nervous systems, and. {iii): ‘higher intakes 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 . * Blood lead levels of 10-40
micrograms per deciliter (ug/dL}y may’ ‘fi6t cause distinctive symptoms of lead poisoning, but.are -
associated with impaired central nervous system development lower le and heanng probtems
in children 79, : . , .

Based on the to;trcrty of lead at jow concentratlons in the blood, the CDC recommends that .
children's blood lead levels fall below’ 10 ng/dt &)~ Higtorically, NSWC maintained no database -
of past blood lead testmg results which could be reviewed by ATSDR during the public heaith.
assessment. However blood lead tests conducted by the base in"1991 demonstrated that-all -
children (6 months to 6 years of age) living in the Detached housing units tested positive: for
lead, with levels ranging from 2 to 9 pg/dL #. :Although the range is.below the CDC ecriterion,
this data set represents blood lead concentrations at a single point in time several years ago .
and is Ilmrted to'only a subset of the children living on the basein 1991.. During the public ‘
health assessment, NSWC provided additional blood lead data obtairedin 1997 through their

6
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TABLE 2. Public Health Hazard Sityation: Residéntial Lead.

AT e

PATHWAY NAME

CONTAMINANTS

sdufjx‘CE’:

ENVOROMAENTAL
‘MEDIA .

ROUTE OF

" EXPOSED
. 'POPULATION

H

Lead- Bued Paint i m ‘Lead i Flaking : and - ... Soil, Inhalation " " Children rcstdenls Calculations assuming
Detached,: ' deteriorating laad- - A (of load- . (panieuhny agesGand | . . exposure lo NSWC-IHDIV
Riverview, Waldoif, - baséd painton conlamlna(od dusts) | under: approximatoly Curtant . | residential foundation soil lead
and La Plita Navy - intarior and-exieriar: " 65¢children®) '] 5 I -] concentrations demonstiale
rosidential housing . %] sufaces ofonbase: lnqestion ) i o Futire ~ | polential increases in child
S : and off-base Navy- ’ (paint chips, childien Adult residents, - 7.0 .| blood lead levels above the
residential housing’ holhing on waod particularly pregnamt CDC public h-gllh standard of
DL e surfaces, dusts and and nursing women, 10 pg/dL.
¥ - i chlpshgmdm ‘andwomonolnhild, s g
’ g hand-mouth and toy- bearing age i Nswc-nuocv& svaluating and
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voluntary blood lead screening program 19, Data from five of the 65 children living in the
Detached (one child) and Riverview (four chrldren) housmg demonstrate that these five children
have not been exposed to lead at levels of health concem. Blood lead concentrations in these
children ranged from 2 - 3 ug/dL, well below the CDC screening criterion. The U.S. national
average blood lead concentration for children ages 1-2 years and 3-5 years is 4.1 and 3.4

ng/dL, respectively ™",

Since the housing mspechon results md:cate that the chrldren llvmg in NSWC—lHDlV housrng
are at high risk for lead exposure, historical annual screening data and‘limited current blood
lead data are available for these children, ATSDR evaluated the potentia/ for biood lead 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 pug/dL public health criterion for children. The algorithm, soil lead data,
assumptions, and calculatrons are provnded in Appendrx D.

The calculations in Appendrx D demonstrate the need for regular blood lead screemng for the
children in residence; at the NSWC-IHDIV. Calculated i increases in blood lead Isvels ranged

from 7.1 (Riverview leage apartments) to 235 (Detached Housing) pg/dL. Addmg these values

to the baseline blood lead concentrations for U.S. children (noted above), one arrives at
predicted blood lead levels ranging from approxrmately 11 to 27 pg/dL for children living in
NSWC-IHDIV housing. Thus, exposures.to.the foundations soils at the Detached housing,
Riverview Apartments, La Plata and Waldorf units, could potentially result in increases in blood
lead levels which exceed the 10 ug/dL screening cntenon : oo

These calculatnons may overestumate potenhal increases in blood Iead Ievels by assumrng
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-IHDIV residential setting. The value of the calculations lies in demonstrating the need
for conducting regular blood lead level screenings on children living in NSWC-IHDIV. housing.
Although a voluntary blood lead screening program exists 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 Plén: EprSures to Residential Sources of Lead "

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

1. NSWC-IHDIV medical personnel are ¢urrent|y revrewmg the exrstmg Navy Pediatric
Lead Poisoning Prevention Screening Plan to determine how to adapt this plan to
address the specific residential lead. exposure situation at the base.
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Educational outreach dctivities have been proposed by the NSWC-IHDIV. medical. .
~ personnel.’ These outreach efforts:will include letters to. military. personnel entering base
housing, and personal contacts with: personnel already living in base housing, to inform
them of the availability of blood lead level screening at NSWC-IHDIV. Blood lead
screenmg for children who are six years.of age and under, and. women of child-bearing
age, will be encouraged.: These actions, planned.as part of a. contlnurng educatlonal
effort, will be initiated in Juty or August of: 1997 119, , ; .

2. . In 1996, extemat lead: nsk-reducttont actwmes (encapsulatton) were mmated for the
- Detached housing and-associdted garages with externat lead. paint cpntamlnatlon
These activities will continue through 1997. However, risk-reduction, activities for lead in
~ foundation sails and abatement of lead in the interior of the housing units have not been
~ initiated or schieduled. Execution of these activities at. NSWC-IHDIV. will depend on.the
" Navy Public'Works Center plan to-perform abatement using a “worst-first” approach and
where the NSWC-IHDIV is ranked relative to other Navy bases with lead problems 12,
Fundmg for mterror Iead—based pamt actlvmes at the base has been. approve ‘"R

3. Incommg resrdents are: notrﬁed of the presenee of Iead in the housmg per HUD o
requrrements and given the option to:live elsewhere. In. additlon. educatronet I|teratu;e
~on the sources and health effects of lead are provrded to the new residents.’ "Lednzolv
a lead-specific cleaning agent is available from Housing upon request "7,

4. Family Housing has purchased a hlgh effi iciency fi iter vacuum and will schedule cleanlng .
of window sills, areas around radiators, and other areas where paint chipping exlsts in .
the homes ", . o S

Recommendations:

Because children at the NSWC-IHDIV can be exposed to lead from many sources, and the
potential increase in blood lead leveis from exposures to lead in only one of the possible
exposures pathways exceeds the 10 ug/dL blood lead screening criterion, ATSDR recommends
that the revised Lead Poisoning Preventron Plan for NSWC-IHDIV mclude the following = ..
components: ~

1. The plan should integrate the: activities of Prima Care and Housmg, and the Bethesda
lab. The program should coordinate sducation eﬁorts provision of blood lead tests,
tracking of biood lead results, feedback to the residents, and a plan of action in the
event that blood lead levels of health concern are identifi ed. -

2.  The program should focus on ohnldren through 6.years of age. with a goal of 100%
voluntary participation.
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Parents of dependents who‘pa}r{icipat& in:blood lead screening at military medical.
facilities other than the’NSWC-IHBIV Clinic should: be urged to-share. the; results of those

tests with NSWC-IHDIV Housing or Primary Care. ;

“The blood lead screening prograrh shauld continue until»abatehxéni drtiék}redhctioyn

activities have been completed and subsequent screening shows blood.lead levels to be

below levels of public heaith concern, or the housing is vacated. -

NSWC-IHDIV should consider establishing baseline:lead:levels for the dependents of

.

base residents upon ;acceptance into-Navy housing.” These ba*se;l,iqgs,provideﬂthe data
" necessary for interpreting subsequent blood lead screening data. . . R

Application of the algorithm demonstrated that the average soil concentration for each
unit of Detached: housing was high: enough to drive the predicted blood lead.levels above
the public health criterion of 10°ug/dL. Considering this information and the-multiple-
pathways of exposure to lead in this older housing area, ATSDR recommends that
screening efforts focus early on children in Detached housing and that this housing
receive early action for any proposed lead abatement or risk reduction activities. -

ey

. addressing, lead in soil and interior paint sources.

10
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ll. Potential Health Hazards ' -
A. Mercury in Buildings 101 and 102

Summary: Spills of elemental mercury impacted general use (non-laboratory) araas of
Buildings 101 and 102, potentially placing civilian employees in these buildings at risk of
mercury exposure. Based on historical mercury vapor data and limited medical monitoring
data, ATSDR has tentatively concluded:that past mercury exposures may. have occurred in
Buildings 101 and 102 at levels of health concern. However, the potential past exposure for
workers between 1981 and 1991 does not place these individuals at an increased risk for
reproductive 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. A TSDR cannot eliminate the possibility,

- however, that the pre-1981 employees of these buildings were exposed at higher levels since
no environmental or medical monitoring records are avarlable for review. A summary of our
evaluation of this s:tuatlon is prowded in Table 3 :

Background Burldmgs 101 and 102 were budt m the eaﬂy 19003 for propellant densﬂy and
sensitivity testing: these tests incorporate the use of elemental mercury 09 "Mercury spills and
routine historical releases of mercury to bunldmg drains have. been documented, affecting both
laboratory and general use areas of the buildings %, In the case of Building 102, for example,
over 25 years elapsed between major mercury spills in the first floor Iaboratory in the early -
1960s and the discovery of elemental mercury dripping from the first floor sub-flooring onto the ' =
basement coffee mess area {"* ¥, 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 * . Both buildings are currently secured from entry and are included

in the NSWC-IHDlV environmental program for future investigation and clean—up

Based on the potent:al long hcstory of uncontrolled mercury releases, the Targe volumes.of
mercury employed in these buildings, and the documented mercury contamination in general
use areas of each building, ATSDR identified and evaluated three exposure situations with

. potentlal public health implications.

A.1. Past Exposure‘to Mercury in Buildings 101 and 102

NSWC-IHDIV mstltuted a medical momtonng program fcr mercury in 1983 and an industrial
hygiene (air sampling} program for mercury in 1982. The spills 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

1.
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TABLE 3. Poteqii_al_Pub{iciHéauh Hazard Situation: Mercury in Buildings 101 and 102

i N o EXPOSURE PATHWAYS ELEMENTS

PATHWAY NAME | CONTAMINANTS SOURCE euvmomemn ,POiNTOF : ROUTE OF | POTENTIALLY - TWE COMMENTS
I o : "MEDIA .. | ~ EXPOSURE EXPOSURE EXPOSED B
: S o <} -POPULATION =

: : ‘ ] . N i . S ) Based on his!M ercury vapor
) L i ‘ N EE _ ’ dala und limited medicat inonitoring
" Past exposure to " Mercury, ss _Elsmeontal mercury | Alr, . - .. (1) Breathing : inhatation = ,M@M Past data, ATSDRhuhMaMoly
Mercury in mercury vapor | . spills - building matogrials - (inhatation) of - L - Past.employees in (approximately | concluded thal past mercury
Buildings 101 and ; ) . .| (concrete, ceiling maerculy vapor. - <, ] . Buildings101:and . 1960 - 1991) exposures may havc occurred in
102 . : tiles, floorboards, RRLAR I ISR R |- 1 R T thess buildings al levels of health
: - drains.ptpos elc.) OB A . (oslimalcof B concem. This past polential
- omplayoulnthou B axposure does not place these
buildings from 1360- individuals at sn increased risk for
1991is apetwmdoly ’ current health refgled effects.
8 indwiduals') : )
ATSOR cannot sfiminaie the
: i _ possibility that pto-1$81 employees
A T TN of these buildings were exposed al
w0 T T : ] s » higher levels becaise no
. IR - - . L . K : environmental or medical records
R y . B R T are availabls for review. .

P

L " z3 . R R

RPN , Sl I C e o
» Esumate based on the assumpnon that 13-15 people worked in both buildings and stayed for a period of 4 to 5 years.
. S . IR e S PR R
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occupational exposures expenenced by Building 101 and 102-personnel working. ewrth and
around the 'mercury, all building: personnel may have expenenced additional. exposures to
uncontrolled mercury sources . . :

' Because the mercury contammatron was Iocated prrmamly rn wooden sub—ﬂoonng, cerllng trles
and drain pipes, the primary route of potential-expesure would have been inhalation of: mercury

vapors. Thus, our evaluation focused on whether past exposures to mercury. vapor in these
buildings are of potential health concern, particularly for those employees who were not:
partrcrpants iri‘an occupational mercury monitoring program. Since these, workers did .not:
participate in a-medical-monitoring. program, and:their work areas-were not mcluded m the
industrial hygiene:environmental surveys; no.information.or data are available for. review. by .
ATSDR and NSWC-IHDIV forthese employees:: However, inferences. about the potentral for N
exposure to mercury.vapor at concentrations:of health concern can: .be drawn from the existing .
indoor air mercury vaporievel data: and the results of the occupatronal medrcal monrtonng
program for mercury ~ , e

The worker populatrons were- dwrdedmto two groupsfor evaluatron and dlscussron (r) workers . :l‘

* ineBuildings- 101 and:102 between.1984 .and-1994, and. (ji) workersun these buildings between

1960 .and 1980: - These groups were defined.by the availability of environmental monrtonng data
from the:buildings;:availability of medical-records for the workers,. and: estimates.of the.current
ages of the'employees.::Environmentakand-medical records are; avarlable for, 1981 through
1991, but pre-1981-records-are-extremely:limited-or.not. avallable .The 1960 cut-off date. was ;‘. ‘

established by-calculating the-current.ages: of past.workers.if they had been anywhere between

20 and 40 years of age during their employment in these buildings: these mdrvrduals would now o f

be approxrmately 60 to 80 years of age

Air Data Evaluatlorl MATSDR revrewed air momtenng data sets for Burldrngst101 and 102 from ,.j -
1978 through 1995.:These:data: sets were typically. generated by the: base dunng the conduct of .
industrial hygiene surveys-to evaluate.the: potential for occupational mercury exp,osure inafew
cases, the air data were collected.in response to the discovery.of prevrously spilled elemental a
mercury dripping from ceilingsinto general use areas-of:the buiidings.. The: complete e ,
information on how the: air. sampling was. conducted. is not available; for each data set; however '
the bulk of the-data. were. generatedwusrng direct read mercury vapor, mstrumentatlon (| e.
Bacharach Model MV-2 and Jerome.Model 411). .. ‘

The central nervous system s sensitive to exposures of inhaled metallic. mercury vapor 9. To
mercury va‘por data sets’ for NSWC-lHDlV were, compared with. a mercury vapor value of 0. 63 '
milligrams per cubic meter (mg/m%. This concentration is at the low.end of the range of f ‘,
concentrations.at which:chronic: mercury vaper exposure may result in subtle health effects on
the central nervous system o, S o .

Lol

o e e .
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Indoor Air Monrtonng Data - Burldmg 101: lnqoor air'mercury monrtonng data from Bmldrng 101
is available for 1978 and 1983, 1990 through 1991, and 1995. These time intervals correspond
to distinct periods of building use. During the years when mercury was used in the Building. 101
laboratories (1978 and 1983 data), indoor mercury vapor concentrations ranged from 0.0019 to
0.015 mg/m?® ("* 2.2 "These data were collected from laboratory areas of the building: no data
were found for the general use areas of: the burldrng where mercury vapors from uncontrotled
releases may also have exrsted ' : , : _ )
Between January 1990 and January 1991 the NSWC-I“HDN conducted extensrve weekly air .
monitoring for mercury vapor in response to the discovery of beaded mercury-on: pipe- rnsulatron »
. and elevated mercury concentratrons in basement areas of the building “®. The entire building,
including general use’ ‘areas, was screened for mercury vapors. Although mercury use ceased"
in Burldmg 101'in 1984 ¥ mercury vapor levels persisted up to: a maximum:value of.0.021 :
mg/m® in 1990-1991 %, 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 trme penod between 1983 and 1991 when workers occupied Building 101, the
data rndxcate that mercury vapor concentrations probably did not exceed the 0.03. mglm
concentratlon at whrch health effects may be observedfdue to chronrc exposure (9 .

A survey of the burldrng in 1985 found mercury vapor concentratrons rangrngfrom 0 001 0 037.« o
mg/m® ¥, This rise in concentrations likely resultedfrom lack of ventilation because the ;- ..
burldrng was ctosed in 1994. " ‘Although the maximtiiy mercury vapor value:detected: exceeds RIS
0.03 mg/m the burldmg is currently unoccupred and there is no route exrsts for worker

exposure to these vapors. =~ S : : : B o

Indoor Air Monitoring - Building 102: Burldrng 102 air monrtonng data are avarlable for two trme
periods: 1978 -1983 and 1987 -1989. 'In'1978.-1983, mercury vapor lévels ranged from Oto.
0.04 mg/m® surglng up t0"0.08' mg/m*when mercury was:cleaned from-aboratory =« ... - -
instrumentatior with acid: the median mercury vapor value was 0.005:mg/m? ("4 9.2 "’ These :
mercury vapor readrngs were collected from laboratory and office areas: no general use areas
appear to have been ‘monitored. The workers who conducted:the laboratory activities using-.
mercury would have been partrcrpants in a medical-monitoring program and over-exposures.to
mercury should have been revealed inthe course of physical exams and biologicat testing. -
Other building employees would not have been expected to be exposed to thesé sources and
levels of mercury.

Surveys were conducted in 1987 after'the drscovery of e1emental mercury dnpprng from the t‘ rst ST
floar sub-flooring onto the basement: coffee mess area: These survey data were generally -
reported as “well below 0.05'mg/m™ ('* 29 and the ‘survey included the room where elemental
mercury was discovered and adjacent rooms in the building. 'Data collected in 1989 did not .
exceed 0.0036 mg/m® ?¥, Building 102 was closed in 1989. Overall, the data do not suggest
levels of mercury vapor at concentrations associated with health effects "®, However, itis
important to note that the air data were collected after the dripping mercury had-been noticed
and cleaned from the general use area: no data are available that represent the mercury vapor

14
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concentrations to whrch workers were exposed to. dunng the.release of mercury to the coffee : |

mess area

Medlcal Momtonng Data- Bwldmg 101 and 1 02 Workers The physncal exam and blolo'glca'lr
(urine) evaluations for 4 of the approximately 20 medically monitored employees’ who worked' m‘

these buildings between 1984.and- 1991 were provided, 1o ATSDR. These results indicate that .

none of the employees in the mercury medical monitoring program, for whom records have
currently been retrieved, were exposed to mercury at levels of health concern. These results

suggest that other participants in the monitoring program, as well the people who did notwork ~ "

with mercury.and: may:be presumed. to. have-had lower exposures, did not experience exposure

to mercury atlevels:of health-concern between. 1981.and. 1991 in Bulldrng 101. .However, the
incomplete-medical-monitoring.data for the occupational population, and. the dack of
medical monitoring. data for the: non-occupat:onal population, introduces considerable
uncertainty into this evaluaﬂon.ﬂ N A TURT I O e i
No: pre-1 978 air monltonng data or pre-1981 medlcaL momtonng data have been refneved from .
NSWC-(HDIV files: for-Buildings.101 and 102, .1t is reasonable to assume that, mdoor ai K

mercury vapor levels;in the buildings may have been hlgher in the past when the mercury Xspms ‘

were recent and. vaponzatron rates would have been higher. This scenario ‘would bé particularly
likely in the:basement areas-of.the buildings-after.the- installation. of impervious firstfloor
coverings over.contamipated.sub-flooring.in both ;buildings (mld-1960$ throu '-.,the eariy 19705)
Thus, ATSDR cannot eliminate the-possibility that pre-1981 employees of Bulldmgs 1OT and ‘
102 were exposed to the occupat:onal and non-occupational mercury sources at levels of
health concerm. : o D a

. .o
S U PR

Health Imphcat;ons* Avaxlable air momtonng data do not suggest that workers in Buﬂdmgs 101
and. 102 were exposed to chronic high levels of mercuryﬂyapor Thus, permanent effécts of
mercury exposure on the central nervous. system and kidneys, whrch oceur at.chronic hrgh
doses; woutd not be expected.. o : ST T T

At fow doses-of inhaled eiementai mercum. ‘the bod)y is: generaﬂy ableto metabohze and. excrete
the mercury in the urine, feces, saliva and sweat - Earty srgns ‘of mercury toxlcﬂy due to .
chronic mercury vapor exposure may. be. observed as -subtle neurologtc effects mcludlng fine
tremors inthe.fingers, lips, and eyelids,. effects on precrsnon movements such as handwntmg,
headache, and short-term memory loss ", These symptoms tend to disappear, however when
the exposure is:stopped ?... In.addition, studies on. occupationally. exposed workers mdlcate
that neither reproductive problems-%, nor decreases in life span @7, are assoc:ated thh

mercury vapor exposure

The biologic half-life- of mhaled elemental mercury in the human body is about 60 days ‘"’ Thus
mercury may be expected to be reduced to concentrations that are not distinguishable. from the
background levels.of mercury.in the body within one year after exposure to the mercury source
ends. Smce exposures to the mercury ceased no later than 1989 in. Building 102 and

1§5.
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1991 in Burld:ng 101, no burldmg-relat‘ed meré:ury should persist‘in the bodles of individuals who
worked in these buildings through this time period. Accordingly, no biological testing could be
performed today to reveal whether these mdnvrduals had been exposed in the past to mercury
from Burldrngs 101 and 102 . S

Pubhc Health Action Plan Past Exposures to Mercury m Burldrngs 101 and 102 S

S|
T

1. Based on hrstoncal indoor air screemng data the ‘hrstory of uncontrolted mercury sprlls.
' and rncomplete (1981 1991) or unavailable {(prior to 1981):medical monitoring data for. -
these empioyees ‘ATSDR conclides that miercury exposiires may-have.occurred in - -
' the past in Buildings 101 and’ 102 at levels of public health:contern.: However, for .
people who worked in these buildings, their potential past exposure: does not place:-
" ' these‘individuals at an increased risk for reproductive problems, nor is it likely to
- shorten therr expected life spans ‘Any neurologic effécts associated with chronic low. -
. level exposure to'the mercury vapor would have ended after exposure ceased and
) ‘would not be evnden’( today W ‘ :

gl R TP Tl T SN

" rnedrcal monitoring’ records are evarllebie for
'rbrlrty tha’r pre-1981 emproyees oﬁhese

]

review, ATSDR canno( eliminate thg’
burldlngs were exposed at hrgher’levels

2. ;However because no envrronrnental*

g e Yaa,

3.  The populations of prrmary concern mciude (r) those rndrvrduais who worked in these :
burldmgs pnor to 1981 (regardless of job duty) and (i) those individuals who worked in
these burldrngs fi "“rn 1981 or beyond and were not pamcrpants rn the occupahonal
mercury medrcal momtonng progr‘am ' :

PR B S ST T

Recommendatlons

P ATSDR needs ‘additional datd’ and mformation torcomplete our evaluatron ‘of potential -

past exposures to mercuryin‘ Burldmfgs 101-and' 102. ATSDR and NSWC-HDIV are. - - -,
working together to abtain ard evaluate records: from any piast mercury-related medrcal R
surveillance activities condu’dted by NSWC-IHDIV ‘for employees working in: Burldmgs
101 and 102. Some of these data have been provided by NSWC-IHDIV in a text. :
summary form to ATSDR. ATSDR requests the primary data and medrcal records in :

order to draw conclusions about potentlal exposure-related health effects

el
v
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A2 Potentlal for "Take Home" Mercury Contaml‘mtlon DRI # x
Bl IR Ry e ; N
The Nattonal lnstttute for Occupational Safety and Health (NlOSH) has exammed the potentlal
for the' transport of hazardous substances from the-workplace tothe home. . This "take home”.,
confamination has been demonstrated.to be a worldwide public health issue.for workers .
resulting in @ wide range of'contaminant-specific health effects @, . Industrial:hygiene programs
including the program currently:in place at the:NSWC-IHDIV;-are,;designed:to prevent take - - -
home contamlnatlon by workers who work with hazardous chemicals )
Chemicals:-such as mercuiry ma»yfbe*transported mto the home unknowmgly on, work, clothes and,
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 who may be more:sensitive:to chemical-exposures:such-as young children and women
of child-bearing years, ATSDR recommends that mercury vapor concentrations in- indoor air. not

~exceed 0.0003 mg/m® @2 in order to protect human health.

T’

NIOSH has rewewed sntuations where exposure to mercury in the workplace has resulted in
home contammatrenr "For.example; mercury:vapor concentrations.in the range of 0.024 - 0.3
mg/m*were’ measured m the:air of homes: of thermometer-manufacturingplant. workers
Analysés of urine samiples provided evidence-of:exposure to;mescury in the home o
concentrations of mercury in the urine of exposed children from these. yyorker—contammated ,
homes were: up to 5 tlmes the concentratlons measured in urine. of, unexposed children-@..
ATSDR beligves that the hlstoncal meroury contamlnatron sltuatlon m Bulldmgs 101 and 102
presents a potenitial-for past tracking of: mefcury.from:these:buildings into. the-homes of ..
workers. Observations which support this concern include: (i) the long hlstory of mercuryq use in
large quantltles in both buildings; (ii) the documented spills and routine releases of mercury that
resulted in contamination:of the buildings; (jii)- the-undefined extent of mercury. contamination in
these buildings; (iv) the period of time between 1860.and 1980 when mercury. contamlnatlon '
was present pre-dates:the ‘establishment.of the base program for medical, monltonng for. .
mercury and environmental monitoring for worker exposure; (v) only limited medical. momtonng
data have been located for the 1980-91 time period; and, (vi) building common areas are
generally not represented in the mercury vapor screemng data sets for these buildings.

Taken together, these elements strongly suggest the opportumty for past workers in the bulldlng ‘
to come into contaet with' mercury contamination, under-conditions.where it could be picked up
on clothes and-shoes unintentionally;-or: deliberately by a buudmggemployee not aware of the
hazard, and tracked into: the homes-ATSDR's concesn lies in the potential for current rescdents

of these homes to'experience:on-going inhalation exposures to mercury;vapors.. ‘Adults and,
children exposeéd to chroniciowfevels:of mercury vapor.may develop nervous, system ef(ects .
including fine tremdrs in'the fingers,.lips-and eyelids;-and effects on precision movements such

as handwriting. 'Heddaches and-diffi culties-with short-term memory:may also occur ®. In = - . -
general, individuals-with' diseases:af the liver, kidney, lung,-and nerves-are consldered to be. at
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~ environment, orimpact a military construction project) for Rl characterization-and clean-up: - -
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greater risk of suffering from the toxic effectsiof mercury:thamindividuals in-good:general health. - .
Inhaled metallic mercury can reach the fetuses of pregnant women and can. also'be: metabolized
(changed)'in.the: body irtesmercuric:chictide '¥ .. Mercuric:chloride is capable of entering-the. . .
bloodstream‘andmay: be passed though:mother's milk to.breast-feeding.infards. These pre-birth . .
and post-birth exposures-placé these children-at risk for.nervous system:development. problems .
(18 Additional infomnation-about exposures o mercury.inrthe:environment is:provided inthe .. ...
ATSDR Piiblic-Healtti Statement which is provided in-Appendix E of this- public heaith, - .
assessment. DML T e e e e g
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1. ltis possiblé‘that some-of the spilled mercury i Buildings. 104 and: 102 was.tracked into . . -
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home contaniifietion’has‘oceurred: However:thereanduct of.simiple-visualdnspections, ...
e;ombine’d‘%ﬂiiﬁﬁ‘ini-fhomé@%m'e“rc’uw~%pmwmgmsulctx,p‘mvida:&he_gwigeggggge@e;q\‘tgk .
détérmitieifcally éxposure’s to “takeihomemercury. are-occurming:-today., Therefare, . crasas
ATSDR récommends that [HDIV-NSWC: performrenvironmental'scieening.of the. . ... ..
residences where Building 101 and 102 employees lived during-their period of - ..
-employment-ifi those buildirigs. : The Jist'of residences:proposed-for:screening; should -+
. include' the-Hoithes where any:personnel whoworked imthese buildingsigetween 4960,
e and HegT FEsided. D St BT T eRnGs s e T e g ™
" ifthe’imptémentationof this‘recommendation is outside the-appropriate scope,of IHDINV: .
NSWC résponsibilities ant reésources; ATSDR possesses:thescapability.to coordinate -,
- with NSWCHand perform: tie. residential screenings:in:support:of public-healthactivities . .
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No m"efé{hj’f?"dieéﬁébps:héﬁéﬁiﬁiéeﬁibeﬁomed in‘Buildings: 104 ;and: 102 rThe:merounys v o -
contaminated area of Building 10¥ was'closed-in-response to the discovery.of-elevated mercury
vapors ’jéjnd";regriainsf‘s'e'c&re’ﬂifmm entry-and posted with.a warning-sign. This building is-. =-:-

currently unoccupied. Building 102 was closedin- 1889 and remains:secured-from emtey.~ .- o -
The extent of contamination i5-ctirrently unknown but-will'bezdetermined during Remedial. .. - -
Investigation (Rl activities: 'However, Aeither building:is. currently:scheduled-asra-priority - . - -

(relative to the other areas of thie'base that present a-greater threat:to-public health or the oy
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- activities. Mercury vapors persist at detectable concentrations in areas of both buildings at
concentrations as high as 0.03 mg/m?®: this concentration:exceeds the ATSDR:Minimal Risk .. . -
Level and EPA’s Reference Concentration for mercury vapor. Therefore, indoor air levels of
mercury m these buﬂdmgs exceed acceptable Ievels that are protectlve of publlc health

\

ATSDR was concerned that mdoor air concerrtratlons could mcrease in response to future |

,,,,,

building uses that disturb the mercury; ‘including renovation. activities; befors.completion:of-. .. ‘,«.‘
clean-up activities. Howeéver, during the: course of the pwbhc health assessment, the NSWC .

Safety department determined that use of Buildings 101 and. 102 wilt n6t be permitted until. the
mercury within the buildings has been remediated (19 Preventing use of the buildings

eliminates the exposure pathway to the mercury. vapors and ATSDR's publrc health concern. .

o e
- . el P
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LRy

B Flsh m Mat‘tawoman and Chlcamuxen Creeks -':f“

Sk LY,

Summary Cohcentfatlons of cadn:num memury, and~zmc m Mattawomaa Cneek fish' t/ssue do
not pose a threat to public health through ingestion. However, to protect people eatmg fish,

sampling and-analysis for.lead,silver,.chromium;.and copper should be performed to determine - -

if these metals:are entering:the: food:chain.in Mattawoman-and. Chicamuxen, Creeks.. and., .. I
bioaccumuilating to concentrations requining consumptlon limits. A. summary of our avaluat:on of
this situation IS prowded in Tables 4a and 4b : o ‘

Bl

. Background Studles conducted by the U S Flsh and Wlldhfe Servnce prowde data qn levels of

mercury, cadmium, and zinc in selected fish and shellfish collected from Mattawoman Creek
(Figure 1) between 1987 and 1991 ©* 3, Overall, the concentrations of these metals in
Mattawoman Creek fish tissue ranged from below to slightly above levels documented in similar
monitoring programs in-Potomac River, Maryland, and U.S. studies Y. ATSDR evaluated
these data using the chemical-specific Risk-Based Concentration (RBC) values for fish tissue
4% .S. EPA's RBCs are useful data-screening tools that assume exposure to only one
contammant and hold the risk to exposed individuals at highly conservatnve (protectwe) levels.
The fish. data and RBC screening values. are provnded in Table 5. N

Cadmlum was not detected in: whole fi sh tlssué samples above the detectton ||mxt (0 1
milligrams per kilogram [mglkg]) which is well below the RBC for that metal (0.68: mglkg) s
Mercury concentrations were also below the.RBC (0.41 mg/kg) ranging from undetected t0 0.37
mg/kg. Simifarly, maximum zinc concentrations in tissue samples from six species of fish and
the brackish water clam ranged from 14 to 55 mg/kg -These values are 7 to 29 times Iower than
the RBC for zinc. (410 mg/kg) : . X \ L -

Using avaulable data we conclude that the 1991 concentrations of cadmium, mercury, and zinc
in Mattawoman -Creek fish and:shellfish do-not pose a.public health threat through ingestion. In
each case; the concentrations of these chemicals in.whole fish.-tissue were below the RBC .
screening value. Although.only five (5) fish of each species were collected and-analyzed, the
amount of contaminant to which an individual would normally be exposed in the edible portion of
the fish would be less than the whole fish concentrations reported in Table 5. Consumption of
fish caught from these creeks is not a health concern. '

Other chemical cohtammants from the NSWC-IHDIV have also impacted the surrounding
sediments:. lead; silver, chromium and copper are documented to occur in Mattawoman Creek
sediments at.elevated concentrations relative to. background and Chesapeake Bay reference

“sites ?¥, These chemlcals may. bioaccumulate in certain species, of fish. However, because

these. chemucals were notincluded in the fish tissue analyses that have been conducted, it is not
known whether they are entering the food chain in Mattawoman and Chicamuxen. Creeks and
bioaccumulating. The U.S. Fish and Wildlife Service has.recommended that additional-fish
tissue analyses be performed and that the concentrations of selected chemicals.in the base’s
discharges be reduced (33, S ~ <
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}TABLEf4é;. No Agpéfent PQinc Health Hazard Situation: Fish Consumption

&
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Brown Bullhead - o 7<01

~Whrte Perch ERE

‘Spot

-(RBC) screemng value ' 0‘.41 S 0!

......

" TABLE 5. Maximum whole body® cencentratrons of total mercury, cadmium;; and zinc (mg/kg

WW)® in fish collected from Mattawoman Creek (1987—1991) ¢ compared with EPA Risk-Based
Concentratton values e : :

<Specres ' - ) - Mercury L Cadmrum' O

Channel Ca&fsh e . 0068 i i <04 o R

Largemouth‘Bass S 0870 <0t

Bluegill S oodrs <01 NAL

Gizzard Shad S 0034 <04 s v 4

Black Crappre e ND“ S <0-.1:'

] N

Brackrsh WaterClam PR b ‘,v 0. 025 <04 $oi

Rlsk—Based Concentratnon

_Note mercury. cadmrum; and zinc were: chosen by the U. S"“Frsh and erdlrfe Servrce for B
analysis in‘tissue samples based on records of maxrmumtd,lscharge concentrations from’
NSWC IHBN and chemrcal specrﬂc bno-concentratron factors in the literature (Reference 33)

2 determmatrons were made-on-whole body fish samples... f e '

® mg/kg WW: data and RBC values are: expressed rn unrts of mg metal per krlogram wet werght
of fish tissue.”

¢ fish tissue data are summanzed from References 33 and 34 o

4'U.S. EPA Region Il Risk Based Concentration values are denved from Reference 35

* detection limit for cadmium analysrs 0.1 mg/kg WW

"NA: data not available.-

"9 ND: chemical not detected. - . Ty
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Public Health Action Plan: ‘Fistyin' Mattawoman:and:Chicamuxen Creeks . .
Conclusions: : : S T

1. Concentrations;' of mercury, cadrnium and zinc.in fi sh from Mattawoman Creek are
below levels of health concern and do not pose a threat to people eatmg the fish,

2. lnsuff cient data exist to evaluate whether lead, s|lver chromlum or copper are
: bioaccumulating m fish tissue to concentratlons of public health concem.

Act/ons Taken or Proposed

1. Numerous efforts by NSWC-IHDN to reduce or ehmmate dlscharges to. the Matlawoman ‘
and Chicamuxen:Creeks and the: Potomac River include (i) the connection of the
industrial wastewater discharges to the sanitary sewer system, which permits sampling:
and.treatment prior to release (rather than discharging directly to the local creeks and
river); and (ii) the construction of sediment.and erosion: controls at the wastewater
outfalls, many of which: are ditches; in order to prevent the release of suspended..

- sediments into the creeks-and-river. In the future;: a central sewage system.connection
is planned for the Stump Neck Annex in order to ellmmate septic tank dlscharges

2 Clean—up actlons already been completed by NSWC-IHDIV and clean-up actlvrtles wrll
be completed:in the future, will reduce the contaminated soil runoff and shallow
groundwater discharges:of contaminants to the creeks and river. :

Recommendatrons -

Mattawoman: Creek, supports: significant recreational and limited. commercial fishing activity. .
However, Remedial investigation: studies at.:NSWC and RCRA Corrective Action investigations
at the Stump Neck Annex do not currently include sampling -activities to monitor possible. future -
food chain contamination in. Mattawoman and Chicamuxen Creeks © #. Therefore, ATSOR
makes the following recommendations:

1. If follow-up studies conducted by. the. U.S: Fish and Wildlife Service-do 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 remedial, RCRA closure, or RCRA corrective action: activities, will
disturb wastes and.release contaminants to the creeks, ATSDR recommends addltlonal
collection and analysis of f‘ sh 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 heaith. In the event that such sampling is proposed, ATSDR requests

23




involvement in the:review of the Work:Plan forthose: activities:

in-order:to-ensure that the,. ... ...

proposed sampling and analyses will generate the type and quality of data needed to draw -

conclusions about potential human health impacts.
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1. No Public Health Haza\'rd‘ Drinking Water Supply - Patapsco and Patuxent Aquifers

- Summary: NSWC-IHDIV is implementing a wellhead protection program to ensure that the -
groundwater wellsiat the base do not serve, in the future, as conduits. for the mlgratlon of .
shallow contaminated groundwater to the deeper aquifers. This.plan is needed.to ensure
protection of the deep groundwater resources that serve as the dnnkmgkwater supply for.the
base and'the region. A summary of our evaluation of this situation is provided in Table 6,

Background: Past activities at the NSWC and Stump Neck Annex of NSWC-IHDIV resuilted in
the release of chemical contaminants to soils and shallow groundwater at IRP and RCRA sites
- located throughout the facility @ > ¥, This shallow groundwater contamination does not currently
pose a public health threat: drinking water supplies for the NSWC-IHDIV and the majority of the
surrounding community are obtained from the deep Patapsco and Patuxent groundwater
aquifers. These aquifers are separated from the:contaminated.surface soils and shallow
groundwater by deposits of low-permeability materials (e.g., clay, silty clays) ¥, 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 shallow groundwater contamination at the facility which flows toward, and
discharges to, the river and Mattawoman and Chicamuxen creeks.

Older wells with deteriorated casings, and out-of-service wells not abandoned in accordance
with current groundwater protection standards, may serve as conduits for migration of chemical
contaminants to the deeper groundwater resources. This potential situation exists at NSWC-
{HDIV. 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 . In addition, NSWC-IHDIV is experiencing
problems with lowered water tables and saline water intrusion related to increased regional
water demands @3 37, Lowered water tables, saline water intrusion and the potential for
chemical contamination of the deeper aquifer are inter-related 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 freshwater aquifer, the reduction of pressure exerted by the
deep aquifer in the well casings increases the possub:hty of downward migration of chemically
contaminated shallow groundwaters.

Public Health Action Plan: Drinking Water Supply - Patapsco and Patuxent Aquifers
Conclusion
1. These existing water supply problems, combined with the potehtial 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 Flanned

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 "%,

Recommendations
T 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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TABLE 6. No Public Health Hazard: Drinking Water Supply
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P

COMMUNITY HEALTH CONCERNS -

The following health concerns have been identified by ATSDR through meettngs
correspondence, and teiephone calls with the NSWC-IHDlV the state envrronmentat protection

- agency, and commumty members,

Several concems were expressed in comments to the. draft wers;on of thrs report The NSWC-
[HDIV Public. Health Assessment was released for public comment on Qctober}3 1997 and the
comment period ended on November 7, 1997. Written comments were:received from the base,
a member of the Restoration Advisory Board, and a representative of the: Friends of
Mattawoman Creek organization. Additionally, ATSDR attended a Restoration:Advisory Board

' meeting on-October 16, 1997, and received oral-comments on the draft report These

comments are. included in summarized form.

What actions are being taken, or should be taken, to ensurethe safety of the remediation
(clean-up) workers at NSWC-IHDIV? Loy s Su ,

During the srte visit, ATSDR spoke with representatrves fromi’ the base’ s‘lnstatlatron Restoratlon .
Program (IRP) which is responsible for the clean-up of chemcal contammatton at thefoase, and -
with the Safety and Emergency Response groups. We concluded that: procedures to:protect -
worker safety are being followed at NSWC-IHDIV. Remediation; workere' 'e.;sub;ect t6 the
requirements of the Occupational Safety and Health Administration for ensunng workplace and
worker safety. Specifically, plans for base clean-up work must include 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 exposure to -
the hazards, and actions and protective clothing and gear to be.used by workers to ensure that -
exposures of health concern do not take place. These actions are supptemented 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: by the standards set forth.in the plan, and participate in a
medical monitoring program. The Health and Safety Plan is the responsnbrhty of the contractor
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 s:te document repository at the La Plata: Pubhc Library.

What actions are being taken, or should be taken, to ensure the safety of employees at
NSWC-IHDIV who work in proxrmity to the contaminated srtes?

A primary purpose of the site visit and the Public Health Assessment doeument is to evaluate -

whether the environmental contamination at a site poses or has posed a heaith threat to people

~ located off-base, to on-base residents, and to employees who are likely to work in proximity to

the areas of environmental contamination. For the contamination to pose a public heaith
concern, there must be a mechanism (an exposure pathway) for peopte to come into contact -
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with the ‘¢oitamination.: "ATSDR staff revrewed the available chemical contamination data.and .
site information:for; and ‘personally visited; each of the IRP sites-at NSWC-IHDIV. . We. found
that employees do not generally.come into contact with the contamination.at the IRP sites; .
therefore, these sites do not pose a health hazard to emptoyees working at the facﬂlty ror
example, the shallow contaminated groundwater which 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:contaminants:from several contaminated: sites-within its watershed; however, because
“the’pond’is‘not used for swimming or recreational fishing, direct contact with, -or ingestion. of,

(

site contaminants is prevented. ATSDR observed that areas of soil contamination, mcludmg the =
network of drainage ditcHes that ultimately discharges-into Mattawoman Creek and the Potomac o
River, are well vegetated and in 'some cases have been paved over: this prevents-direct contact'
with the soils or inhalation of contaminated dusts from these areas. Finally, in some cases,

portions of buildings or entire buildings are contaminated (e g., Buﬂdings 101 and 102) in-these
“cases, the contaminated-areas are- ‘secured trom entry.. :

Metals-cantaminated soils'from:Removal Aetlons atIRP Sites 5 and.8 have been secured .

. Jmen—aite*dicpesal areas-at: NSWC andthe Stump Neck:Annex.: What: actions have: been
taken; or'sHould: be-taken; to:ensure that future-activities:do not: Inadvertently disturb
~ these’ dispesal Iocations and release these contaminants? e : oo

Sllver-centamlnated so1s from two dramage dltches at Stte 5 have been secured m:two
locationis: - Soils: from. Swale (ditch) 1'were chemically. stabilized:and placed into the- base ota ,'
newly constructed 30 foot high soil berm at Site 5. Soils from Swale (ditch) 2. were: used' to-
reclaim the old Rum Point soil borrow pit at the Stump Neck Annex. These soils were covered

~ with one foot of low permeability (clay) material, one foot of common fill, six inches of topsoil, -
and then reseeded: i Cautionitape; stating “silver contaminated soil” was-placed betweenthe. .. . ..

clay and cémmonfill layers. Simitarly,.mercury contaminated soils from Site 8 were, .. .. .. . L
incorporated into- the 'soil.cover of an exploswes storage magazine., The contammated souls s
were covered with clay, caution tape labeled "mercury contaminated socls common fill, top o
soil, and then reseeded. The presence of this tape-at both disposal areas ensures that, should ,
someone mistakenly dlg at these- tocatlons the presence of the contaminated souls will. be o
|mmedlately known 3 , Lo : : : .

Finally, the contractors prepared drawmgs documentmg the exact placement Iocattons for these
metals contaminated soils. These “as-built" drawings are available at NSWC-IHDJV and at the
Engineéeririg Field Activity, Chesapeake, for reference by the Navy and contractors when f .
planning future earth-movmg -and: construction activities. . B
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Local deer graze 'on the base, poténtially eating forage grawn in contaminated soils and .
drinking front contaminatet. ponds on the base. Isithers a health rlsk to people St
consummg meaf from the local deer population? Py 8 ‘7 A .y

People are not at risk for exposure to chemlcal contammants from NSWC through the s
consumphon of deer meat from the local herd.  Only a:very small percentage of the NSWC ...
property has contarninated Soits with the potential-for.growing grasses : and other deer forage .
with elevated’ le‘vels '5f-cHeimicals. In.addition, the deer.obtaining:food-and water at the.base are Y
not conﬂned 6 the main base and Stump Neck Annex-propeities: Because they are-free to-
range on and off the base, they are obtaining:food and water from multiple sources: forage and

. water’ from NSWC would represent orrly a small fractlon of therr total food mtake ~

Does shallow contaminated groundwater at the StumpNeck Annex po,seeawrhzeaitiofofl- -
base shallow residential wells?

i Shallow groundwater contahiination’ at the: NSWC and the Slump :Neck-Annex does notpose a- ..
S threat to shallo‘w resrdentral*WeIls Iocated «off-base.:-The:movement of shallow. groundwater. (and :
BRI associated: chermcals) will'be' pramanl%eoht'rolled«‘ by the three.surface water.bodies surroundmg :
the Comwallis Neck and Stump Neck peninsulas: Mattawoman:Creek; Chicamuxen’ Creek:and...
the Potomac River. Shallow groundwater flows toward, and discharges to, these’ surface ™~

waters. Evaluations of the'locations’ of waste areas atthe base indicate that.they are- generally
downgradrent of’ off-base resndentlal areas Addatlonal text has been added to* the groundwater

drscussnon’to clanfy thrs lssue S : oL et

The small semple slze% (5 fish per specles sampled) am:l rangemf’*concanfra:tlons:q e
reported in the'lt):S. Flsh and' Wildlife Service data setfor mercury infish tlssue frem* SPE
; Mattawoman Creek may not be adequate for drawing publlc health conclusrons Ly
el The U.S Fish and Wildiife Serwce analysrs fer'mercury was. conducted on whole f' sh trssue -
| samples rather than tfie portion of the fish that is‘actually prepared and consumed. Edible fi Ilets
Bk ' do not include bones and organs of the fish. Therefore, concentrations of mercury in-the edible ..
IR PE £ fillet portions of those same fish would have been even lower than the concentrations reported
R by U.S. Fish and Wildlife. When ATSDR compared the reported maximum whole fish tissue.:
Lo concentratrons to EPA’s Risk Based Concentrations-(RBCs), we found thatthe. concentrahons '
R of mercury in‘Whole fish'tissue-collected:from Mattawoman:Creek were below levels-of-heaith. -,
D concern for each fish species analyzed. The concentrations in edible fillets:would also. be below
] + levels of health concern.
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Although efforts such:as increasing the sample size.(and analyznng the edible fillet: tlssue) would

improve the representativeness of the data set, the sample size of 5 fish per species does not
compromise the usability of the data set for drawing public health conclusions for the purposes
of this public health assessment. This is particularly true since the whole fish tissue values '
were below‘levels of health concern.’ : . . .

This same dlSCUSSIOl'I apphes to the: other fish itssueanalyses reported for Mattawoman Creek
Additional clarifying text has been added to the pubhc health assessment discussion of this =~

. lssue

The role of potentlally contaminated submemed aquatic vagetatlon as a food source to
fish and waterfowl! is not addressed in the pub!lc health assessment, for example, the-
refationship between contaminant uptake by wild celery and consumption by local
hunters of the mallards which:feed on the plants. Testing of the submersed aquatic "
vegetatlon (plants) would impro ve the thoroughness of the PHA..

3

. The: purpose- of a pubhc health assessment is te eva!uate releases of centammants mto the :

enviréfiment from' a facility: -and therpotential for-people to:be-exposed-to. thosefeentammants at .
levels-that may cause health effects. ' This evaluation is most.appropriately made:at the: point of
exposure, that is, where the person comes into direct contact with the chemical through eatmg,
breathing, or skin contact.” Althoughrtesting:of submersed plants would:improve overall .
understanding of differences in metals uptake by different species of plants and how. the L
Mattawoman Creek ecosystem functions, this type of analysis is not within the scope of a publlc? -
health assessment. No-information was provided to ATSDR that indicated terrestrial = . o
populations’(deer, beaver) or-waterfowl are contaminated and are being: .consumed by people at i
frequencies to be of public health concern. _ N

Do exposures to sediments in Mattawoman Creek pcse a health risk to people
participating in water-contact sparts? : o ;

in the past, NSWC IHDIV dlscharged chemlcals from base operatlons to local surface waters
including Mattawoman Creek. The base has taken steps to reduce-or eliminate.these . .
discharges. Limited sampling performed by the base indicates that the sediments near some of
the base dsscharge 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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Therefore ATSDR~d:d*not*periorm‘a pubhc health evaluatmntof thlsrassue QR

: expesures tor

_produce-a chemit
- Pfiesteria have'been correlated with: speclﬂc ‘pattems. of lesions on:fish: dnd-fish kills-in- the

Naval.éudace Warfare C'en’t‘e'r‘s indian Hedd Bivisiba (NSWC-IHDIV) - Final.Release: -, .» im0

It would: be helpful it ATSDR addressed the dispos:tiowof dmdgematenals from..
Mattawom C‘fheka & . I e e . -

The comment noted that the US Ftsh and Wtdhte Semce reported meta!s concentratuons m
the creek sediments below state thresholds triggering. special handling:of thednedgetmatena,ls
in addition, no pathway was identified for people to be exposed to these dredge materials.

e G TN e L DR D e

An asseserﬁewt of ths relevance of fish !esions to; pub)lc hea#h was:not pro\;ided in the
- -PHA. It would seem appropriate that additional studies be conducted to confirm these _

fmdings m Iight hof fhe recenf e i breaks df Bﬂm imtﬂbutarles of tha Chesapeake.
B ni i HEE:

The Fish: and Wldhfe study no’te‘d a sugmﬁeants etevatmmf Lthestotat ﬂumbef dHesmns (('vou}\d or, 3

* injury) and-the-nuniber bf*nen-parasnt:c fesions. onfish -collected: around Marsh.island.in,

Mattawoman Creek. However,; ‘o information was presented to-ATSDR. suggesting: the cause Y
of-the.fish lesions, therefore, it.is not:possible to evaluate whether. the presence of these: lesions

~on fish m‘thé cregkihave tmplreatlons*for theshealthsofipeeple using the creek forrecreational .. .. ;

actwmes E ntadd'taé'rv’ iio- evidence:was presented:to suggestthatithe: leslons were,eaused byw,‘,

ch’érﬁléals in? he»envwonmental from: M@WC—IHDW; _

. .n,v'v.‘t e 3 e LY BT (0

No outbreaks*oft fiesté havebeen»mponed ;lmMattagvam,Greekﬂ h:s:smalt aquat:c et )
organism |s*ne|”tﬁ‘é'r*~a*bacteﬂa ‘Aoriavirus and is not infectious-or-contagious:: Eﬁ_e;te,u_a does

af ¢alled atoxin::the presence:ofiiarge populations-of toxin-producing; . -

o

Chesdpéake Bay and-its tnbutanes Early reseamh suggests that«:people are. not exposed to
the toxln by eatmg fish: S : : ca e

; Consaderable research on; the occurrence causes and effects of Eﬁgsjeu_a is besng conducted

by a consortium?sf ‘state; federal;‘and university:-researchers: "Readers wantipg.additional ...

_ mformatlon about Eﬁeﬁgu_a should contact the Marytand Departmemofnblatural Resources e
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| }HEAI.&"FH'OUTCOME DATA -

- ATSDR conducts a review of existing health outcome data (e. g birth and death cemfcates
. -birth defects registries, cancer registries, etc.), when available, if people have been exposed to
. -site contaminants or if the community has concerns related to specific health outcomes.

', _‘:,"ATSDR did not evaluate health- outcome databases in conjunction with our evaluation of metals
- infish 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.

fﬁ\tthough the potentlal for lead exposures of chlldren at levels of health concemn exnsts the
‘NSWC-IHDIV maintained no database of past blood lead testing resuits which could be made

T ,vanlable for review by ATSDR. .. Thus. exposed individuals could not be identified, nor could

" health outcome-data,-if such data exist, reviewed.. NSWC provided blood lead data obtained in

Lo 1997 through their voluntary blood lead screening program. Data from five of the 65 children

= fiving in the Detached (one child) and Riverview (four children) housing demonstrate that these

hildren.are.not. belng exposed to Iead at levels of health concern.

£ SDR has requested from the NSWC-IHDIV and will review, the physical examinatxon and

-~ biologic testing.results.for the Building 101 and-102 workers who participated in the mercury
medical monitoring program. Our evaluation of these health outcome data. w1lLbe incorporated
into an addendum to the Final Public Health Assessment.

£
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TABLE A-1: ‘POPULATION DATA TABLE

ST .. . Base' Townof ‘ Surrounding
’ ' Indian Head"* Community*™*

TOtal ’ K \ {;h i R - .-_—9‘71 Comnn » . 4|346 S RN SR TEE e e 2.’.918“\ e e
persons o - . AP
Total area:' : '5'?24 228 2985 11
square miles.. : o o . SR o T
Personsper. . .. 185 o 1,908 v 1285,
square mile ' e

%Male ,/ 61.4 482 501
KFemale we Cr O 1

% White - - 843

%Black._ . .. .. . . .98 200 428

- % American indian, 2 1A A8
‘Eskimo, or Aleut , T

% Asian of | 23 12 o4
Pacific lslan,der o .

% Other races o 23 0.2 027

% Hispanic origin ..~ . .- - -8.7. . . 09 ., 09 -
| % Under-age 10 223 154 - 149
| % Age 65 and alder voe3 . 124 T
Source: Census of Population and Housing, 1990: Summary Tape File 1A (Maryland) [machine-readable
_ data files]. Prepared by the Bureau of the Census. Washington, DC: The Bureau[producerand. .
distributor], 1991. ~ :
*  Tract 850201
* Tract 850202 . '
«»+ Tract 8503, Block Groups 1 and 2; and Tract 8504, Block Group 1.
A-2
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TABLE A-2: HOUSING DATA TABLE:
~ Base* Town of Surrounding
S indian Head** - =~ Community***
Households 229 1,702 918
| . ) - ) T LR
i Persons per . 3.20 - 255 - 314
- household : ’ - S
S % Households 205 75.5 80.2
| owner-occupied : L
% Households S 795 e - 2483 - T Lo X -
renter-occupied .
| % Houseiolds 17.5 0.6 9.9+ .
P mobile-hemes - - e et
% Persons in 24.5 00 g9 MWL
A group quarters R o e
Median value, 162,500 79,700 104,800 .
owner-occupied BN AN
‘ households,, $ - o ._
‘ Median rent paid, 535 449 1293
| renter-occupied - : -
| households, $
Source: Céhéus of Population and 'Housing, 1990: Summafy Tape File 1A (Maryland) [machine-
readable data files]. -Prepared by the-Bureau of the Census. Washington, DC: The Bureau
[producer and distributor], 1991. ‘
*  Tract 850201
** Tract 850202 I
=+ Tract 8503, Block Groups 1 and 2: and Tract 8504, Block Group 1
Note: A household is an occupied housing unit, but does not include group quarters such as
military barracks; prisons, and college dormitories. ST o
“A-3
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- TABLE A-3: LENGTH OF RESIDENCE IN CURRENT HOUSEHOLD, 1980

‘Base* Town of- - - | Surroundmg -
- Indian Head** Commumty***
Total houseiolds 213 T8 - 938
Percentage householders |
moving into current housing
unit, by time period
" 1989:90 67 79| 113
' 1985-88 28.6 339 109
L - 11980-84 - 2.3 9.8 - 150
o qg7079.. | 00 100 |- o287
198069 19 133 s
" Before1960 | 00 150 | 165

Source 11990 Census of Populatlon and Housmg, Summaw Tape F|Ie 3 (Maryland) U S.
Bureau of the Census, Washmgton DC.:

* Tract 850201
** Tract 850202 S
*** Tract 8503, Block Groups 1 and 2; and Tract 8504, Block Group 1

A4
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TABLE A-4: SOCIOECONOMIC DATA

Base*  Town of * Surrounding
indian Head** Community"‘**

] Persons age 25 andolder - ‘ .- .369 2,835 1,689

% With at least a high school diploma %2 | 754 67.6

i . A . . WLLTE L g

| Total households | " 205 1705 | ese
I . Median income, $ ' 20821 | 35082 | - 35940

% Below poverty level 3.4 67 | 144

w ,, Employed persons age 16 and older - 143 2,232 1,279
i ‘ - (civilian) - a L '

i % In blue-collar jobs ' - L o210 209 . | 443
% In white-collar jobs , - 79.0 704 55.7

Total housing units T 293 1,823 . 981

11— % With water from public ‘ g69 8es | 6.2
e | system or private company RUREES (NS

% Wlthwaterfrom individual well or 31 10.1 1 gag
other source | BT e R, IR LCE R

Lo Source: 1990 Census of Populatton and Housmg, Summary Tape File 3 (Maryland) Prepared
el by Bureau of the Census, Washington, DC. o ’

; - % Tract 850201
5 C ** Tract 850202 -
BRI ik Tract 8503, Block Groups 1 and 2 and Tract 8504, Block Group 1

f N
X
: it
I

|
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APPENDIX B: Summary of Site Evaluations, NSWC-HDIV, Indian Head, Maryland

Site Location and Number Evaluation ) Comments
NSWC: . Sites 51, 52 There is no evidence of contaminant release(s) at these sites. These sites have been removed from the IRP list and
. T designated as "No Further Action” required.
NSWC: Siles 5,8 These are sites with surface, sub-surface, shallow groundwater and surface water contamination. Removal actions were completed at these sites in
However, based on the information and data currently available for thesé sites, ATSOR concludes 1996,
that there are no public health issues associated with these areas of contamination (other than those )
situations identified in the lext of the PHA).
NSWC: Sites 1,2,3, 4,6, s No past exposure situations were idenﬂﬁed,for th.ese sites These sites are designated for futtire (unscheduled)
7,8,9, 10,13, 14, N » - : ; ) Site Screening Activities.
17, 18, 19, = No current exposure siluations were identified. Areas of soil contamination, including the network

of drainage dilches thal discharge inlo the creeks and Polomac River, are weil vegetated and in
_ some case have been paved. Although shalfow groundwater at the base is contaminated, sampiing
" data indicate that the contaminants have not migrated off-site Into the community. Both the base

NSWC: Sites 43, 44, 45 " and Charles County residential and industrial water supplies are obtained from the deeper Patapsco These siles are proposed for future {unscheduled)

48, 50 and Patuxent groundwater aquifers. Employees do not generally work in the areas of contamination Remedial investigation/Feasibility Study actlivities

or otherwise come into contact with the contamination at these sites, therefore, no heaith threat is _
posed to base employees. In some cases, portions of a building or sntire buildings are
contaminated; in these cases, the conlaminated areas are secured from entry.

NSWC: 45'2“:31 14'61 24739 49 m No future exposure scenarios were identified. Exposure of slle clean-up workers and emp!oyees gzgs:dﬁﬁix:g:&':?;;&%h sl tudy:“ac::\tnetsié;m

53' 54' 55 55' * to contaminants is minimized or prevented through implemen(aﬂon of Health and Safety Plans and beginning in 1997.

T environmental surveillance moniloring during clean-up activities. )

Stump Neck: Sites 30, 31, 32, “This propefty has been used primarily for explosives training, mixing, assembly, and disassembly of ATSDR's primary concem with the Stump Neck

33, 34, 35, 36, 37,
38

ordnance, The RCRA Facility Assessment evaluation documents few releases of hazardous
substances to the environment. Characterizallon and clean-up of these sites will proceed under the
: RCRA Corrective Action Program.

Annex relates to releases of contaminants to the
Maltawoman and Chicamuxen Creeks entering the
aquatic food chain.




(21 CERI0Y TA AXEU_ LT A i Ay by, e

c Catw

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
~ REGION W

sz#" 841 Chestnut Buliding

“onott Phifadelphla, Peansyivania 191074431

Dennis C. Orenshaw .
Remedial Project Manager 3HWS0

May.22, 1997

Mr. Shawn Jorgensen

Indian Head Division

Naval surface warfare Center
101 Strauss Avenue :
Indian Head, MD 20640-5035

RE: NPL Status of Stump Neck Annex

Dear Mr. Igrgénsen:

As per our past discussions, it is my belief that the Stump Neck Annex is to be considered 2 pan
of the National Priority List (NPL) site for the Indian Head Division of the Naval Surface
warfare Center. This is based on the following circumstances.

* The original Hazardous Ranking System (HRS) package describes the facility as
consisting of two primary areas: the main Indian Head Peninsula and Stump Neck. The
drawing showing tke facility boundaries includes the Stump Neck area, and the text
describes the facility as occupying approximately 3,400 acres.

* There was no separate HRS package developed for the Stump Neck Anpex.

This will require the Stump Neck Annex to be addressed in the Interagency Agreement 1.G)
which will be developed for Indian Head. Ilook forward to working with you and the Maryland
Department of the Environment personnel to determine how best to handle the Stump Neck
Annex and any necessary RCRA / CERCLA integration. ‘

_‘Remedial.Proj ect Manager

cc: Ms. Donna Lynch, MDE
Mr. Rob Sadorra, U.S. Navy EFACHES

Customer Service Hotline: 1-800-438-24 ?‘4

Attachment B
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APPENDIX C: ATSDR Public Health Assessment Conclusion Categories

| Category

Definition

Criteria

A. Urgent public health hazard

This category is used for sites that pose an urgent pubfic
heaith hazard as the result of shorl-term exposures to
hazardous substances.

evidence exists that exposures have occurred, are occurring, or are likely to

oceur in the future AND ‘

-estimated exposures are to a substance(s) at concentrations in the environment

that, upon short-term exposures, can cause adverse health effects lo any

segment of the receptor population AND/OR

community-specific health outcome data indicate that the site has had an-

adverse impact on human health thal requires rapid intervention AND/OR
_physical hazards at the site pose an imminent risk of physical injury

8. Public health hazard .

This category is used for sites that pose a public heafth
hazard as the result of long-term exposures to hazardous
substances.

evidence exists that exposures have occurred, are occurring, or are likely to
occur in the future AND

estimated exposures are 1o a substance(s) at concentrations in the envlronment
that, upon long-term exposures, can cause adverse heanh effects to any
segment of the receptor population AND/OR :

community-specific health oulcome dala indicate that the site has had an
adverse impact_on human heatth that requires intervention

C. Potential (indeterminate) public
hesith hazard

|

This calegory is used for sites with incomplete information.

Himited available data do not indicate that humans are being or have been
exposed to levels of contamination that would be expecled to cause adverse
heaith effecls; data or infarmation are not available for ait environmental media
to which humans may be exposed AND

there are insufficient or no community-specific health outcome data to indicate
that the site has had an adverse impact on human health

D. No apparent public health hazard

This category is used for sites where human exposure to
contaminated media is occurring or has occurred in the
past, bul the exposure is below a level of heatth hazard.

exposures do not exceed an ATSDR chronic MRL of other comparabie value
AND

data are available for all environmental media (o whlch humans are being
exposed AND

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

E. No public health hazard

This calegory is used for sites that do not pose a public
health hazard.’

no evidence of current or past human exposure to contamlnated media AND
future exposures to confaminated media are not fikely to occur AND

there are no communily-specific health outcome dala to indicate that the site
has had an adverse impact on human health

——remee
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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
levels
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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 levels. References are noted in
parentheses S :

Applrcatlon of the Algorithm

The following formula describes the observed relatlonshlp between soil lead concentrahons and

increases in blood lead (PbB) levels ™

In{PbB) = 0.879 + 0.241 In(Pb soi)

-

where the PbB data are expressed in-units of ug/dL and the concentratuons of lead in soil (Pb
soil) are expressed as parts per million (ppm) (| e., uglg, mg/kg)

If the basehne PbB Ievels are deﬁned and the potenﬂal increase in PbB leve,ls is calcu!ated
using the above formula, the sum of the two-values provides an estimate of the predicted total
lead concentration in blood.if blood-lead testing were performed. This. value is.compared to the
CDC public health PbB screening ontenon for children of 10 pg/dL to determine if PbB testing of

the exposed population is recommended

_ Testmg is recommended if:
‘ PbB base!ine Iovel + lncﬂease in PbB 210 ,ug/dL
- Testing is not recommended |f |

' PbB. baselrne Ievel + increase in PbB < 10.ug/dL -

Assumptions:

Baseline PbB values in exposed communities will vary dependmg on a number of socio-
demographic factors including age, gender, race,.income level, and environment @, ,
The National Health and Nutrition Examination:Survey (NHANES) for 1976 - 1991 prov:des
baseline PbB data for the U.S. population "} These data are averaged over age group
categories for children, e.g, 1-2 years, 3-5 years, 6-11 years, etc. Neither basehne 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

the overali U.S. population '”. Based on the CDC recommendation for blood lead screening of '

children ages 6 years and under % we used the NHANES 1-2 year and 3-5 year age group

mean values:
Age ~ Mean PbB level (ug/dl)
-1-2 years 4.1
3-5 years 3.4

D-2
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The calculations assume that the children regularly play in the iead-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 PbB
which may occur due to exposure to other sources of lead in the NSWC-IHDIV residential = -
setting including inhalation and ingestion of household dusts and ingestion of indoor paint chips.’

-

Calculations

All NSWC-IHDIV soil lead data values weré obtained from the NSWC-IHDIV Housing Inspection
Report @. The average soil lead concentration was. calculated for each unit in‘each: housing
area: samples collected from foundation garden, pedestrian path and play areas were used.
(Data from backgrourid ‘and roadside samples were'not included in the calculations.) - The-
housing unit with the highest average soil lead concentration for a particular housing areawas -
used in the PbB calculations. These calculations are presented below. .. SV

et

Detached Housi ;
Average foundation soil Pb concentrations ranged from:88.6 (115 Strauss) to 12,669
(7 Pickens) ppm for the NSWC-IHDIV Detached housing units.

For the highest average soil Pb.concentration (7 Pickens); the calculated potential increase in .
PbB is 23.5 pg/dL:
In (PbB) = 0.879 + 0.241 In(12,669)
in (PbB) = 3.155
PbB = 23.5 ug/dL

The predicted~inc‘[e’a5'g-\ianbB due to exposure to |»ééd"c6ntamina{ed;56iis»='at thtsaverage ERET
concentration exceeds’the screening criterion: Compare the sum of the baseline.PbB and. -
increase in‘PbB to the screening criterion of 10-ug/dL: Cma

| 1-2years - 4.1+23.5=27.6g/dLPbB L
 3-5years  3.4+235=269pg/dLPBB T

For children S:yéarslo'f age ahé_l _‘ghd‘ve?f,‘ithé predicted PbB levels exceed”the‘ screéening criterion

of 10 pg/dL by a factor of two.

‘D3
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La Plata Housing ‘
The hlghest average lead concentratlon in soals at the La Plata housmg unlts 1213 5 ppm
(Uth) ST S : T D o

For the lz[gngat average soﬂ Pb concentratlon the calculated potentlal increase in PbB is 13.3
In (PbB) 0. 879 + 0 241 ln(1213 5)
In (PbB) = 2.59 R T A
PbB = 13.3 pg/dL : ‘
Compare the sum of the baselme PbB and increase in PbB to the screemng cntenon of 10
pgAdl: oo iomonigt e o8n T
142 years 4 1 + 133- 174ugIdL PbB
3-5 years 3.4 +13.3 -16 7 ugIdL PbB

For children 5 years of age and under the predlcted PbB Ievels exceed the screenmg criterion
of10 pgrdl. : - N T O I I FICE P NSRS P :

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

For the highest average soil Pb concentrat/an the calculated potential increase in PbB.is 10.7

in (PbB) = 0.879 + 0.241 In(483)
In (PbB) = 2.36
PbB = 10.7 pg/dL

Compare the sum of the baseline PbB and i increase in PbB to the screenmg criterion of 1 0
pg/dL:

1-2 years 4.1+ 10.7 = 14.8 ug/diL PbB

3-5 years 3.4 +10.7 = 14.1 ug/dL PbB

For children 5 years of age and under, the predicted PbB levels exceed the screening criterion
of 10 pg/dL.
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The h:ghest average lead concentration in sonls at the Ruverwew apartments 91 5 ppm (Unn
16).

For the highest average so:l Pb concentratlon, the ca!culated potentyat mcrease in PbB IS 7 1
ug/dL ~ o EEERY

In (PbB) = 0.879 + 0.241 in(91.5)

- In (PbB) = 1.96

PbB 7. 1 ug/dL

~;'».*,

pg/dL:
‘ 1-2 years 41+71—112ugldLPbB
3-5 years 3 4 + 7 1 = 10 5 ugIdL PbB

e

For children 5 years of age and under. the predlcted PbB Ievels exceed the screemng cmenon -

of 10 pg/idL.

' . ERTe
P g by .o - R . . . . PN RS
e BTET I Ry N e B Ty Tk il e '
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APPENDIX E: ATSDR Public Health Statement on Mercury




" human health effects that may result from exposure to it. The Envirorimental Protection

- long:term federal cleanup - activities. Mercury has been found in at least 600 of the sites on the

+_container, such as;a-drum o bottle, it enters the environment. This release does not always
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MERCURY
4. PUBLIC HEALTH STATEMENT
This Statement was prepared to give you i_ﬁfbrmétibn' about mercury and to emphasize the

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

NPL. However, the number of NPL sites evaluated for mercury is not known. As EPA
evaluates more 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
- because these sites are potential or actual sources of human exposure to mercury.

When a substance is released from a large area, such as an industrial plant, or froma

* Jead to:exposure You can be exposed ta a substance only when you come i coritact with it.
You may be exposed by breathing, eating, or drinking substances containing the substance or
by-skin contact with it , T ’

If you are exposed to a substance, such as mercury, many factors will determine whether

harmful health effects will occur and what the type and severity of those health effects will be.

These: factors include the dose (how much), the duration (how long), the route 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
status; family traits, life-style,:and state of health. : | 7 o

1.1 WHAT IS MERCURY?
_Mercury is-a metal (element) that occurs naturally in the environment in several forms. in the
~ metallic or elemental form, mercury is-a shiny, silver-white, odorless liquid familiar to anyone
who' has‘used a mercury thermometer. Some evaporation of metallic mercury occurs at room g
temperature to form mercury vapor, a colorless, odorless gas. Some people who have A
breathed mercury vapors report a metallic taste in their mouth. Mercury can also combine with
_other elements, such as chlorine, sulfur, or oxygen, to form inorganic mercury 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.”

E-2 o .
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Mercury can also form a chemical bond with carbon to create a large number Of iy
organomercurial compaounds. 1t is customary to refer to mercury with bonds to carbon as
"organic" mercury. However, only two of these organomercurial compounds (methylmercury
and phenylmercury) have been identified at hazardous:waste sites. In most-instarices in-the
text, we refer to these chemicals by name rather than using the generic term "organic
mercury." Like the inorganic mercury: compounds, both methylmercury and phenylmercury
exist as "salts" (for example methylmercuric chloride or phenyimercuric acetate) When pure,
most forms of methylmercury and phenylmercury are whlte crystalline solrds CAnA
Several mercury compounds are found naturally i in the envrronment The most common forms
of meréury naturally found in the environment are metallic mercury, mercuric sulfide, mercuric
- chloride, and methylmercury The mercury portion of these forms does not break:down into
‘other chemicals. However, the form of mercury found-in the environment can be: changed
slowly by microorganisms and natural“processes. Metallic mercury vapor may be: changed |nt<
inorganic forms, such as mercuric chioride, and rnorgamc forms may be changed in organrc

.. forms of mercury (and vice versa) Methylmercury is the usual organic formof mercury"’

. ..created by. these natural processes It-is of partlcular concern because it can build uprirrcertail
fish to levels that are many tlmes greater than in the surroundmg waier (see Section'4: 2)

g

Mercury is mined as mercuric sulfide. Metalhc mercury is then ref ned frorn themereunc sulfide
by heatlng the ore above 1000 degrees Fahrenheit and capturing the metallic mercury vapor
that is, released There are’ many. different uses for metallic mercury. It is used inithe» ’

* production of chiorine gas and caustic soda. It is also used in thermometers;:barometers,
batteries, and electrical swutches Silver-colored dental fillings typically contain about 50%

~metallic mercury. Metallic mercury is also used to extract gold from ore or to-reclainogold from

gold-contalmng articles. Some 'Mexican-American and-Asian-populations ‘have usedimetallic
mercury in folk remedies for chronic stomach disorders. Metallic mercury hasaisobeerr used
by Latin-American and Caribbean cultures in occult practices. Inorganic salts ‘of mercury, sucl
as ammoniated mercuric chioride or mercuric iodide, have been used in skin lightening
creams. Mercuric chloride has also been used as a topical antiseptic:or’disifféctait agent.
Some chemicals containing mercury, such as mercurochrome and thimerosal, are still

& commonly used in medrcme as antrseptrcs or as preservatives in eye drops;:eye-otmtments,
nasal sprays, and vaccines. Neither mercurochrome or thimerosal have beenideritified-at
hazardous-waste sntes Mercurrc sulfide and merctiric oxide are used as pigmentstin:paints.

~ Mercuric. sulfxde is also used as a pigment for tattoos. Mercurous chioride was iwidely:used at
. onetime in medlcrnal products such as laxativés, worming medications, and'teething-.

. powders. [t has since been replaced by safer and more effectuve agents Some morgamc

mercury compounds are used in fungrcrdes ‘ co SEE -




Naval Surface Warfare Center - indian HeadDivision (NSWC-IHB1V) - Final'Release

Methylmercury-is generally produced by microorganisms in the envirenment; rather than made
by human activity. However, at one time methyl- and ethyimercury: compounds were used to
protect seed grains from furigal infections. This use has been banned since the 1970s. .

: Phenylmercunc compotinds were used as antifungal agents in paints until 1991, when- this use
~was alsostopped. Mercury: compounds may-be found in the air, soil,-and water near
hazardous waste sites. Chapter 3 contains: more-information on the. physrcal and chemrcal
properties of mercury: Chapter 4 contarns more: mformatton onthe productlon and use of
mercury. T oo

1.2 WHAT HAPPENS TO ME-!%C‘U’R»’Y%WMEN-IT ENTERS THE ENVIRONMENT?

Mercury isa naturally occurnng metal found throughout the environment as the result of

- normal. breakdown of minerals in'the earth's trust-by weathering processes involving wmd and
‘water. The' total amount of mercury entenng theenvironment from natural pracesses -

, _throughout the world is about equal to, or maybe-less:than; the total amount released by

o human:activities. However with the exceptron of me?cury ore:deposits, the:amount:of: merCury

that naturally exists in any one p|ace is usually véry low' In contrast; the.amount of mercury
that may be found ata partlcutar waste site because of human:activity.can be:high. The

mercury in air, water 'and sorl at‘hazard‘ous waste sntes may come from Jboth natural sources
: and human actrvrty - ST

TN sy N, TR

Most of the mercury found in the envirenment is inorganic mercury (m‘etathc mercury and
inorganic mercury compounds). Thisii morgamc mercury can enter the air from deposits of ore

_ that contain mercury,’ from the: burnrng of coal'or garbage; and from the emissions-of factories
that use ‘mercury. Inorgamc mercury rhay also-enter water or soil from rocks that.contain:

" mercury, factories or water- treatment facilities that release watét contaminated with:mercury,

~ and the drsposat of waStes Inorganlc or organic compounds.of mercury may be reteased to

- the'soil through the use of mercury- contarmng funglcrdes e LR SR

Metallic mercury is a lquIld at room temperature. It can evaporate mto the air and can be
carried fong dlstances before -returning to-water 'or soil in rainor snow: As mentioned before
some mrcroorgamsms in the water or soikcan change inorganic forms of mercury to -

- methylmercury. "Methytmercury can enter the water-and remain there for a long time-
particularly if there are. partrcles in" the water'to which the methylmercury can’attach. tf mercury
enters'the water in any form, itis likely to settle to the bottom where it.can.remain for-a:long
time. Mercury also remains in soil for a' long time. Mercury usually stays on the surface of the

sediments or soil-and does not move through' the sorl to underground water. -
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Small fisti and other organisms living in the water can take up methy!mercury and inorganic
forms of mercury. When larger fish eat small fish or other organisms that contain
methyimercury, mostof the methylmercury originally present in the small fish will be stored in
" the bodies of the large fish. As a.result, large fish living in contaminated waters can collect 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 inthe enwronment refer to
Chapters 4 and 5. .

1.3 HOW MIGHT | BE EXPOSED TO MERCURY?- - .

Because mercury occurs naturally inthe environment, everyone is exposed to very low levels
of mercury in air, water, and.food. However, some people may be exposed to hlgher levets of
mercury. One of the most likely ways that the general population will be exposed to hrgher
levels of:mercury is through eating fish or shellf sh contamlnated with methylmercury "Some

" fish contain:such high levels of methylmercury that selling them for humah consumptuon has

_been prohibited. In addition, public health advisories have been: issued by state and‘f‘ederal
authorities to discourage anyone from catchmg fish from some areas for human consumptnon.
- Other-foods typically-contain, very Ilttle methylmercury. or. other forms of mercury. ‘The ‘other
most likely form of exposure is by absorbing mercury vapors released from dental'f l!fngs '
Most silver-colored dental fillings are about 50% metallic mercury and slow!y rélease small
amounts of mercury vapor - r

ety
iy .:*;‘

Sources of h|gher exposure to mercury mclude breathrng air contalmng mercury _ §rsl
released:from metallic mercury spills, incinerators, and facilities that burn meroury«éo%temmg
fuels’(for -example, coal or other.fossil fuels). Exposure near hazardous waste sites i3 hkely tc
occur by breathing contaminated air; having contact with. contammated soil,"or, dnnkmg

- contaminated water. Persons may be exposed to mercury compounds in medlcmal products

such as antnseptlcs or skin I|ghtenmg creams, that contain small amounts of mercury

In the past the level of mercury found in outdoor air has been reported to. be betw n_10 and
20 nanograms of mercury per cubic meter (ng/m?) of air in urban areas: Backgroun | or nature
levels are generally: about 6 ng/m® or less. Mercury levels found in. surface wager are generaII)
less than 5 ng per liter of water: Levels normally found in soil range from 20to 625 | ng'e of
mercury per gram of soil. The Food and Drug Administration (FDA).has estrmatedthat ~on
average, most people are exposed to about 50 ng of mercury per kniogram of body werght per
day in the food they eat. This amount translates to about 3.5 micrograms (ug) of, mercury per
day for an adult of average weight. A large proportxon of this mercury, in the form of

methylmercury, is likely to come from fish. Furthermore, people who eat a lot of fish are likely
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" to have higher exposure to methylmercury. Mothers with mercury-in their blood can expose

their unborn children to methylmercury. - Infants who nurse can be exposed to methylmercury

‘and inorganic mercury in thenr mother's milk.

Workers in some occupations may also be exposed to inorganic mercury (metallic and
inorganic mercury compounds) in the workptace. Most exposures on the job occur as a, result
of breathing air that” contains mercury vapors. Exposure occurs in the medical, dental, and
other health services; and in the:chemical, metal processing, electrical-equipment, automotrve
building, and other industries. ‘Families of workers may be exposed to mercury in. thehome if
the workers' clothes have been contaminated with mercury. Dentists and their. assistants may
also be exposed to metallic mercury from skin contact with-materials used to fill.cavities in the
teeth and breathlng meta| lic mercury vapor released from these materials. .

Exposure to mercury can be determmed by measurmg 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 mformatnon on how you mnght be exposed to

‘mercury.

1.4 HGW CAN MERCURY ENTER AND LEA\#E MY BODY? 4

Mercury can easily enter your body when you breathe in air contasnlng metalllc merr:ury vapor.
Most of the mercury vapor you breathe in enters your bloodstream and goes rapidly to-other

‘parts of the body. Inhaled metallic' mercury can reach the fetuses of pregnant women easily.

Some metallic mercury can be changed by your bady: into mercuric chloride. Some mercury
that enters your bloodstream as metallic mercury may ‘stay:in-your body for weeks.or months.
It stays mostly in the kidney and brain, as:either metallic mercury or mercuric chloride. Metallic
mercury that you breathe in will leave-your body in the urine, feces, and breath. Metallic
mercury that you might swallow in the liquid form does not enter the bloodstream very easily,
and most of it leaves the body in the feces. S

Inorganic salts of mercury (mercurous chlonde or mercuric chloride, for example) 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 the body more easily than
metallic mereury. Inorganic mercury can also enter the bloodstream directly through the skin.
However, only a small 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
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and mercuric mercury. Some mercuric mercury may. stay in your body, mostly in.the kidneys.
Mercuric salts of mercury:cannot:reach the brain as easily as metallic - mercury. Inorganic
mercury leaves your body in the urme or feces over a period of several weeks or months.

Somie organic compounds. of mercury (such as methyimercury} can-evaporate slow{y at room

‘temperature and can enter-your body easily. as vapors through the lungs. Methylimercury in
~ contaminated fish-or other foods.thatyou might eat enters your bloodstream easily and goes
rapidly to other parts of your body. it can also enter the bloodstream directly through the skin,

but only in small amounts. -Organic mercury compounds (such as methylmercury) that are in
the blgodstream are similar to metallic mercury because they can reach most tissues includin

" the brain and fetus. Methylmercury can change to inorganic mercury in. the brain and remain

there for a long time. Methylmercury that you swallow or breathe leaves-your body in the fece
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.

1.5 HOW CAN MERCURY AFFECT MY HEALTH?

Exposure to hlgh enough levels of metallic, inorganic, or organic mercury can permanently
damage- the brain, kidnéys, and’ developing fetus: The nervous system js very sensitive to
mercury's effects. The changes that mercury causes in the brain are not specific for one type

" of Brain function. Therefore, a variety of effects may occur. These effects mclude personality

changes - (irritability, 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 throughthe body, not all forms of mercury are equally able to affect the-nervou
system. For-example, breathing in large amounts of metallic mercury vapers and breathmg in
or swallowirig large amounts of methylmercury are more. likely to cause nervous system

“effects than swallowing:large amounts’of inorganic. mercury salts. This drfference is: because

mercury transport into the brain is very low after exposure to inorganic salts.of mercury, suct
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 nervous system

- damage mercury caused

hw '—4 Lo,

‘The kidney is also very sensmve to:mercury. All: forms of mercury are able. to cause kudney

damage if large ‘enough amounts enter the body. Recovery from the kidney. effeets of mercur
is likely, -once the body clears rtself of the contammatlon if. the damage caused by.] the merct
is not too great B 7 T RS

In addition to the effects descnbed above short~term exposure to hlgh Ievels of metalhc

“mercury vapor in the air can damage the lungs, cause nausea, vomiting, or: diarrhea; 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 encountered by
the general population. Current levels of mercury in workplace air are lower than in the past.
Because of this reduction, fewer workers are 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 Iong time. Studies in workers. exposed to
metallic mercury vapors-have not shown an: increase in cancer. Skin contact with the metal
mercury causes allergic-reactions:(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 nausea and diarrhea after swallowing large amounts of
inorganic mercury salts, and some have shown nervous system effects. There is no
information on Iong-term |ow—level exposures in humans

People who have eaten fish contarnrng large amounts of: methylmercury or seed grams treated

-~ with methylmercury or other: orgamc mercury. compounds have had permanent damage to the
*Brain, kidneys, ;and:the growing fetus. The:amounts of organic mercury that cause these

effects are higher than the amounts to which:the.general population istexposed daily.
Exposure to:methytmercury-may-cause:brain. damage.in the developmg fetus. Exposure to
methylmercury-is-also likely to be more dangerous.for young children:than for adults. This is

- because relatively more methylmercury passes into the brains. of. young. chlldren than adults,

and because methylmercury mterferes with brain development.

Studies in ammals show slmrtar effects to those seen in peop:e Studles in anlmals have also
provided more information on-types of exposure for which human data are limited. For
example, studies in animals provide information about the effects of long-term exposure to
mercury through foed, 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. Studies-in animals also provide important information about
an autoimmune reaction that may oceur in_sensitive populations after swallowing inorganic
mercury salts. Some studies.in animals: also show that nervous system damage occurs after
long—term exposure to high levels of inorganic mercury. Short- term high level exposure to
inorganic mercury affects the fetus in animals.. The general population.is generally not exposed
to levels hngh enough to produce these effects ‘ ‘

In addition to the,effects observed in people who have eaten foad 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 and stillbirths. Adverse effects on the nervous system of animals occurred at lower
doses than most other effects. This difference indicates that the nervous system is more
sensitive to methylmercury toxicity than other organs in the body.

Studres also show that anrmals gnven nnorgannc mercury salts by mouth for, most of thenr
lifetime had increasés-in some.kinds of tumors."Animals that received: methylmercury or
phenylmercury in their drinking water or feed for most of their lives had increases in cancer of
the kidney. There is no information to show that mercury causes cancer in humans. The .
Department of Health and Human Services (DHHS), EPA, and the International Agency for

- Research on-Cancer (IARC) have not classified mercury as to its human,carcinogenicity.
‘Chapter 2 contains mformatron on healtheﬁeds of mercury in human,s and animals..

1.6 lS THERE A MEDICAL TEST TO DETERMINE WHETHER l HAVE BEEN
EXPOSED TO MERCURY? o ‘. o :
| There are relrable accurate and easrly avartable ways to maasure mercury Ievels in the body.
‘ However, the most easily available tests'do not determine-the form of mercury to which you
mlght have been exposed Blood or tifine 'samples can'be taken:in'a doctor's office and testec

o using special equipmentin & laboratory Mercury in urine'is used to:test for exposure to

" metallic mercury vapor and"to inorganic forms of mercury: Blood levels are‘measured-less

frequently. Measurement of mercury in whole bleod or'scalp hair is also used to monitor

exposure to methylmercury. Urine is not useful for testing whether exposure has occurred to

methylmercury. Levels found-in biood, urine, and hair may'be used to. predlct possxble health
effects that may be caused by the dtfferent forms of mercury ' B

Levels of mercury found in the urine provxde tnformatlon about recent exposures better than
about long-term exposures: Blood and urine levels-are useful during and:after short- and
long-term exposures. However, several months after exposure ends, mercury levels.in the
blood and urine are much lower. Hair can be used to show exposures that occurred many
months ago, or even more than a year ago ifthe hair is long 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'the breath, butonly
within.a few days after exposure. For more information on testing for mercury levels in the
body, see Chapters 2 and 6. - - .
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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/m? for metallic mercury vapor
in the workplace air to protect workers during an %-hour shift and a 40-hour 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/m® averaged over a 10-hour work *
shift. ' '

1.8 WHERE CAN | 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 -
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 recagnition, evaluation, and
treatment of illness resulting from exposure to hazardous substances.

*Note: This Public Heaith Statement on mercury is derived from the ATSDR Toxicological Profile for
Mercury (Reference 17). Section and chapter references in the public health statement are contained in
_ the toxicological profife.
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