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Summary

Introduction

Trichloroethylene (TCE) groundwater plumes were identified in Grand Prairie at Delfasco Forge,
Northeast 15 Street area, and Southeast Btreet area. The TexBepartment of State Health
Servicey DSHS)through the TexagEnvironmental talth Institute (TEHI)a legislatively

mandated entitjointly established by DSHS and the Texas Commission on Environmental
Quality (TCEQ), worked with the Agency for Toxic Substances and Disease Registry (ATSDR),
the University of Texas (UT), and timavision of Laboratorysciencest theCenters for Disease
Control and Prevention (CDC) to determine whether people living in homes above the plumes
were being exposed to the TCE through vapor intrusion.

For this investigation, DSHS/TEHI, UT, ATSDR, and CDC collected and analyzed samples to
determine whether residents living above a TCE groundwater plume have higher levels of TCE in
their bodies than residents who do not live above a TCE groundwater plimsenvestigation
providedappropriate followup recommendatiores well asnformation about the relationship
between human exposures and the vapor intrusion pathway

Results

Delfasco Forge i

Significantly higher blood and indoor air TCE levels &vareasured ithe Delfasco area

compared to the three other sampling locations in Grand Prairie amidei@issampling of

residents and homes in the United States. Blood levels measured in people living in homes with
detectable levels of TCE in indoair werehighly correlated with the indoor air levels. Although

a few homes had TCIevelsin indoor air above lonterm residential healtbhased screening
levels,these screening levels are very conservative with respect to protectingipéepléh; hus,

the levels detected (up 1d.201 micrograms per cubic meter ©rg 7) mould not be expected to
cause health effects in people

Southeast 12 Street Groundwater PlunSite

Low levels of TCE wereneasuredn theblood,soil gasindoor air andoutdoor airsamples

collected in the Southeast"18treet area. THECE levels found in the indoor air (maximum of
339¢ g P) are similar to levelpreviouslyfound ina sampling ohomesacross the United States,
while bloodlevels(maximum of 0.028nicrograms per liter gug/L) were significantly higher
thanthose previously found in a sample of residéimtsughoutthe United States. TCE is found in
many common household produststhe sources of TCE found in the residents at this site are not
known.Theair levels found are lower than those known to cause harmful effects.

Northeast 1% Street Groundwater PlunSite

Low levels of TCEwveremeasuredn theblood,soil gasindoor air and outdoor aisamples
collected in the Northeast %treet arealLevels of TCE in the blood (maximum 6312 pg/L)
andindoor air (maximum of @95¢ g #) are similar to the levels of TQ#eviously foundn
residents anlomes across the United Stat@e source(s) of the TCE is not knoand could be
coming fromcommon household products. Taielevels found are lower than those known to
cause harmful effects.
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ComparisorArea

Samples were collected from several homes not located over a contaminated groundwater plume.
Levelsof TCE measuredn theblood (maximunof 0.016 pg/L) andndoor air (ess than 0.17

ng/m’) aresimilar to thosereviouslyfound ina sampling of residents ahdmes across the

United States. Thesar levels may be coming from common household products and are below

the levels known to causearmful effects.

Uncertainties

There are many potential sourcesT@fE in indoor air, includingsolvents used to remove grease
from automotive and metal parts and household and consumer products (@uebkidse in
plastics typewriter correction fluidpaint removers, adhesives, and spot removessider the

right conditions, &por intrusion from contaminated groundwasealso a potential source of TCE
in indoor air

Some of the indoor air TCE levels found in the Delfasco Forge site were aboyterong
residential healtibased screening levels for TCEhe screening levels used are considered to be
conservative with respect to protectinge o pHeadtld grusywe would not expect these levels to
result in adverse health effectddditionally,the measured levels only represent the levels in the
homes at the time the samples were colleatetindoor air levels can vary with changes in the
weather or ventilation inside and around the hoBa&sed on the current sampling and available
toxicologicalinformationwe would not expect to seelverse hediteffects resulting from these
exposures; howevethere is a paucityf toxicologicalinformationaboutpotentialhealth effects in
people expasd to low levels of TCE over bbng period of time(years)

Conclusions

Based upon the data collected, grzeticipantsn the Northeast 15Street area, Southeast™ 4
Street area, and the comparison areashgieater percentage of people with detectable levels of
TCE in their blood angeople withhigher levels of TCE in their blood tharhat would be
expected based on a previous samplingtbér United States residenfSCE levels intheindoor

air of homes in these areagreclose to or less than thevelspreviouslymeasured in a sample of
homes across the United Statés.the Delfasco areal CE levels in thélood andndoor air were
higherthanthosefound inthe United Statesample Based oracomparison of these levels to
those known to causalversehealth effectsve would not expedhelevelsfound in these homes
to affect the health of the people who live in these homes.
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Purpose and Health Issues

The purpose of this investigation wasdetermine whether residents living above a
trichloroethyleng TCE) groundwateplume have higher levels of TCE in their bodiesn
residents who do not live above a T@Bundwateplume A secondary purpose wasgmvide
information on the relatiomgp between human exposure and the vapor intrusion pathway.

Contaminantssuch as TCEpresentn shallow groundwatednavethe potential tovolatilize
(change to a vapar gag andmoveup through the soihto overlying buildings. Téprocessof
vapas moving into building$rom the subsurfaceia pathways such as openings in the floor for
utility lines and/or pipings calledvapor intrusion The pathway throughvhich people anbe
exposed to contaminants in this way is called the vapor intrustomwag

In order to obtain more information about the vapor intrusion pathway, the Environmental
Protection Agency Region 6 (EP& conducted a vapor intrusion study at feiteslocated in

Texas, Louisiana, and Arkansas. Texas Department of Statealth Services (DSHSpuilt on

the informationcollected by the EP# at one of thossites(Delfasco Forgen Grand Prairie,
Texas)by conducing an exposure investigatiomhe findings of thexposurenvestigation are
presented in this report. A fuist of the acronyms and abbreviations used in this report are
included in Appendix A.Figures and Tables are presented in Appendices B and C, respectively.
Information about TCE is presented in Appendix D.

Background

In 2008, the EP/AS initiated a vaor intrusion study at four sites including Kelly Air Force Base in
San Antonig Texas Parker Solvents in Little Rock, Arkans&ngland Air Force Base in
Alexandria, Louisiangand Delfasco Forge in Grand Prairie, Texas. The purpose of thé§ EPA
study was to look at the vapor intrusion pathwayletermine if vapors from contaminated
groundwater can move through the soil and enter indoor areas of residential and commercial
structures. Sublab soil gas, crawl space, and indoor air samples were coledenalyzed for
the contaminants of concern at eadk[1].

In addition to the Delfasco Forge site in Grand Prairie, 6R#vestigated the potential for vapor
intrusion atwo othersites in Grand Prairie the Northeast 1% Street Groundwater Plume area
andthe Southeast 1% Street Groundwater Plume areft these two sitesEPA-6 collected
groundwater angassivé soil gas samples. In followp to the vapor intrusion study, EF6A

This project was partially funded by the Texas Environmental Health Institute (T&lEgislatively mandategbint

entity between thBSHSand the Texas Commission on Environmental Quality (TCEX®HI funds projects

designed t@xamine ways to identify, treat, manage, prevent, and reduce health problems associated with
environmental contamination

Passive sbgas samplers do not require electricity or pumps. Rather, they are placed in the ground for a period of

time and rely on diffusion and adsorption for sample collection. Vapors move from an area of higher concentration
(the soil) to an area of lower weentration (the sample device). Because they are inexpensive and compact, passive
soil gas samplers are used for screening large areas. Results for passive soil gas samples are reported as total mass.
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collected and malyzed passive soil gagogindwater, active soil gas, and ambient outdoor air
sampledrom the Delfasco Forgarea P].

In order to obtain more information about the vapor intrusion patiR@{STEHI conducted an
exposure investigation in Grand Prairie. Residential locatiomseatineT CE groundwater plumes
at Delfasco Forgd\ortheast 15 Street, an®outheast 12 Streetas well as residences from a
comparison neighborhood located outside the plume are@sincluded in the investigation.
Blood, urine, tap waterndoor aif outdoor airandsoil gassampes’ were collectedind an
exposure surveyas administeretb participants othis investigation.

Site Description

The EPA-6 has identified thre€CE groundwater plumareasn GrandPrairie; these arBelfasco
Forge Northeast 18 Street and Southeast {4Street A comparison neighborhood outside the
plume areas also wadentified (Figure 1)

Groundwater in these areas is approximately 15 to 25 feet below ground sittanes are
generally piefandbeam constiction with a crawlspace under the home. Maintenance of
ventilation under the hors&aried throughout the neighborhoods with some homes having well
maintained crawlspace vergad otherhaving blocked or partially blocked usn

Delfasco Forgevas a metal fabrication and forgirigcility operathgin Grand Prairidrom 1981

to 1997. In July 2008pwners ofDelfascoForge filed forbankruptcy The property is currently
being leased by an automotive regmisinesgl]. The Delfascd-orge groundwater plume is

located under a residential neighborhood directly northeast of the former forgia $itay 2008,
EPA-6 used arrace Atmospheric Gas Analyzer (TAGA) and found indoor air levels of TCE from
0.59 to 64micrograms per cubic metard/m®) and etrachloroethylene (PGElso known as
perchloroethylenefrom 0.05 to 0.95 pg/fin homes near the Delfasco Fosje [3]. Passive soil
gas samples were collected in August and November, 2008&mplers were installed
approximately 2 feet deep and weetrieved a week later. The maximamountof TCE

detected in the soil gas samples was 21p&tbgramsng) and was located in thresidential area
[4]. Monitoring wells sampled in November 2008 showed groundwater concentrations of TCE up
to 1,500micrograms per liter(g/L) [4].

The Northeast 1%Street Groundwatd?lume was discovered iRebruary2001by theTexas

Natural Resource Conservation Commission (TNR@@&decessagencyto the Texas

Commission on Environmental QualfyCEQ), duringtheir Site Inspectiorf the Southeast 14
Street Groundwater Plume site. TCE was found in background samples collected from two
residential water wells in the Northeast"iStreet areaTCEQ conductedditional groundwater
sampling in July and Augu2001 andfound TCE concentrations raimgy from 6 to 899 pg/L.
Groundwater samples collected by EBAn November and December 2008 from residential water

% In this investigation, active soil gas sampleseweollected. Active soil gas samples are collected using a pump,
similar to how the indoor and outdoor are samples are collected. Results for active soil gas samples are reported as a
concentration.
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wells and temporary monitoring wells in theea contained concentrations of TCE up to 230 ug/L.
Passive soil gas samples were collected in November 2008 and February 2009 by-éhe EPA
Samplersinstalled approximately 1.5 feet deep aattieved a week latefound amaximum
amountof TCE in soil ga®f 322ng. TheNortheast 18 Streetarea is aesidential neighborhood
and thesource of th& CE in thegroundwater has not yet beigentified[5].

The Southeast 4Street Groundwater Pluniglocated just west of the United States (UN&yall
Weapons Industrial Reserve Plant avab discovered 19931995 when the U.S. Navy

conducted groundwater samplidgringremediation efforts for closure of the Dallas Naval Air
Station. Groundwater samples collected in April 1995 from monitoring wells expected to be
upgradient of known sources of contaation at the U.S. Naval Weapons Industrial Reserve Plant
contained TCE up to 32,000 pg/lin 1996, the U.S. Navy concluded that the U.S. Naval
Weapons Industrial Reserve Plant was not the source of the Souttieastebt Groundwater

Plume, and in Mait 1997 theTNRCC concurred.In 1997, TNRCC sampled five residential

water wells in the areand found TCE up to 3,034g/L. Additional groundwater samples were
collected by the TNRCC in 2001 from monitoring wells and residential water wells. TCE was
detected up to 7,900 pg/LPassive soil gas samples weatlected in November 2008 llye

EPA-6. Samplers were installed approximately 1.5 feet deep and were retrieved a week later. The
maximumamountof TCE detected in the soil gas samples was 2433ngundwater samples
collected by EPA6 in December 2008 from temporanpnitoring wells in the area contained
concentrations of TCE up tg@0 pg/L. The Southeast 1 &treet area is a residential
neighborhood anthe source of the TCE in the groundwater has ndbgenidentified [6].

Site Visits

On September 30, 2008, DSHS stadhducted a site visit of the Delfasco Forge areaattetided

an EPA6 community meeting regarding the Delfasco Forge site. Dtiimgneeting, EPA

provided information about completed and planned activities for the site. DSHS staff responded to
guestions abowtdverseéhealth effects related ICE exposure.

On December 9 through 12, E)Gtaff from DSHS and the Agency for ToX8tbstances and
Disease Registry (ATSDR) conducted a site vistheffour neighborhoods to be included in the
vapor intrusion investigationin all four areas,taff went doofto-door, distribuiedflyers, talked to
residentsabout the investigation, condted a survey of home information, and mapped each
neighborhood.

Residentgrom each of the neighborhoods were randomly selectetettieds were mailed asking

for their participation. De tothelow response raf®SHS staff conductedseconddoor-to-door

site visiton March 4 through 6, 2008nd triedto contact all residenigho had beersent letters.

Staff provided more information about the investigation and obtained contact information for those
residentavho agreed to participate. Flyers with information about the investigation were left with
the randomly selecte@sidents.

Environmental and biological samples were collected from participants on April 3 through 6, April
17 through 20, and May 29 throughéul, 2009.Staff from DSHS and the University of Texas
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(UT) collected blood, urine, tap water, indoor air, outdoor air, and soil gas samples and had each
participant complete an exposure survey.

On September 29, 200BSHS, ATSDR, and EPA hosted a®pen House in Grand Prairie to
provide community members with information about the results of the vapor intrusion
investigation and to allow participarttse opportunityto discuss their results individually with
DSHS staff.

Exposure Investigation

ThreeGrand Prairisneighborhoods located above differ@@E groundwater plumeanda
comparison neighborhoatbt over a plume&vereincludedin this investigation.The comparison
area was similar to the Delfasco Forge, Northea8tSteeet, and Southeast™8treet areas, but
without thegroundwater contamination.

Prior to conducting the investigatiaine protocol was reviewed and approvedhes/ DSHS
Institutional Review Board (IRBp ensure that participaritsafety, rights, and welfangere
adequatelyrotectedand individual risks were minimal

Staffsent letters td50randomly selected homes in harea asking for2 voluntees (at least 6
years oldfrom eachhome They were told that the volunteers would be ast@dmplete a brief
exposuresurvey provide blood and urine samplesd allowDSHS and UTstaff to collect tap
water, indoor air, outdoor air, and soil gas samples at their progemtyronmental and blood
samples were collected simultaneously, during appoinssenup with thegarticipans. Each
participant was provided materials and instructions and colldutedrine sample on the day of
the appointmentA copy of the exposure survey is availainiéppendixE.

Each participant signed an informed consent which outlitiegl purpose of thmvestigation the
procedures involved; the expected time commitment; any reasonably foreseeable risks or
discomforts; potential benefits to the participant or to others; how their information will be kept
confidential; and who they coutbntact with any questions or concerns regarding the consent
form or the specimen collection procedures.

Participants were provided with their test results and an explanation of their results vigauoail.
sheets summarizing the results of the investigation and information about exposure to TCE were
mailed to all residents living in the four neighborhoods in this investigation. These fact sheets, as
well as a fact sheet with specific information ftrysicians, were mailed to local physician

offices.

Biological Sampling

Biological samples were collected using validated procedures and materials so that the reported
results were not biased by contamination or Idsdividual appointments were madedahe
blood samples were collected from participants in their homes by a DSHS registered nurse who
collectedthe blood into a 10 milliliter (m)_hermeticallysealedvolatile organic compound
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(VOC)-free blood collection tube. The samples waeked on icand shipped cold to the

Division of Laboratory Science in ti@enters for Disease Control and Prevention/National Center

for Environmental HealthGDC/NCEH for TCE analysis. Urine cupsand specimen collection
instructions were distributed to participauatt least one day prior to their appointment.

Participants were asked to collect the first morning void on the day of their appointment and place
the sample in theefrigeratoruntil DSHSstafo s ar r i val . Urine sampl es
shippedcold to NMS Labsfor trichloroacetic acid (TCAA, a metabolitd TCE) analysis. A brief
description of the analytic proceduresiiailable in Appendi¥.

Levels of TCHn participansd b werexampared tsample resultsollected in th0032004
National Health and Nutrition Examination Survey (NHANE8psed on NHANE$latg less

than 5% of the general United States population has detectable levels of TCEbiottfif7].

In addition to looking at the percentage of people with detectalaéslef TCEin their blood the
individual blood TCE levels were compared to blood TCE levels seen in the NHANES data set
using norparametric data analyses (Appendix G).

Tap Water Sampling

In most cases, the tap water sample was collected fromthé ppracn t 6 sk i ffiltedledd.n s i n
Cold water was allowed to flow at high volume for approximately 1 minute. Water flow was then
reduced to minimurflow before the sample was collected. The water samplesaodiected in

pretreated 5 mlvials with ro headspace to prevent the volatilization of VOCs out of the sample.
Samples were packed on ice and shipped cold to the CDC/NCEH laboratoGHanalysis. A

brief description of the analytic procedureavsilable in Appendi¥.

Levels of TCE inap water were comparedtotheP A6 s ma x i mu nevat (MEBL) farmi na nt
TCEin drinking water(5 pg/L). MCLs are contaminant specific regulatory standards representing

the maximum concentration of a chemical that is allowed in a public drinking system under

the Federal Safe Drinking Water AcAll participants obtained thedrinking water from the City

of Grand Prairie.

Indoor Air, Outdoor Air, and Soil Gas Sampling

Two indoor air samples were collected simultaneously for 80 minutes in eseh haloor air
samples were collectéd a common living area, such as in the living room, dining room, or
kitchen. Two outdoorair samples alswerecollected simultaneously for 80 minutes in the yard of
each home at approximately the same tinat theindoor samples were collecteth addition to

the indoor and outdoor air samples, a single soil vapor sample was collected on the witperty
10 feet ofthehome when possibleAll air samples were collected on adsorbebetiand

analyzed for TCE pUT staff. A brief description of the analytic procedures is available in
AppendixF.

* As the same laboratory analyzed the blood samplesdth the NHANES data set and for this investigation, the
detection limit was the same.
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The ATSDR, a federal agency within the Department of HealttHuman Services, has
developed nmimal risk levels (MRLS) for a variety of compounds. An MRlaisedimate of the
daily human exposure to a hazardous substance thait likely to cause adversmncancer health
effects over a specified duration of exposf@eutei lessthan 2 weekantermediaté 2 weeks to
1 year, and chronit greaterthan one yedr MRLs are substanespecific screening valuesd
while exceeding an MRL does not mean that adverse health effects wil| b@gsindicate that
further evaluation is necessary.

The intermediateluration MRL for TCE 0600 ug/m® is based on a sty in which neurological
effects (decreased wakefulness during exposure and decreasegpussire sleeping heart rate)
were noted in rats exposed to TCE for 6 weeks. The-acutgionMRL for TCE of 10000

ng/m’ is based upon a study in which headacfeigue, and drowsiness were noted in humans
voluntarily exposed to TCE fordays[8]. Other levels of significant exposure to TCE in air and
related health effects are presented in Figure 2.

The TCEQ does not typically evaluate indoor air detdfor remediation sites being addressed
under the Texas Risk Reduction Program (TRRP) rule, the TCEQ typically does not evaluate soil
gas data as part of routine site sampling unless the agency determines that there is a vapor
intrusion concern. While TRRP wanot written to specifically address these exposure scenarios,
the TCEQ will evaluate these data as needed. For such an evaluation, detected constituents in
indoor residential air would be compared to the TRRP residentialBRiskd Exposure Limits
(RBELs) for inhalation{"RBEL,). The inhalation RBELs apply to sites under TRRP and are
conservative healthased valueand that are protective agaihsig-term (i.e., chronic) inhalation

for 30 years of exposure, 350 days per year, based on adult and child exposure scenarios. Use of
these values is considered very conservative when compared toeshosample results. The
currentTRRP residential REL for TCE is 12 ugm®[9].

During their investigation& PA considered both cancer risk as well as-camcer health effects

in their evaluation of indoor air datallected in Grand PrairieFor the Delfasco Forge site, EPA

used 14 ug/rhas a screeninvalue to be protectivegainstooth cancer and necancer effects for
shortterm exposures (less than 7 years). For longer term exposures (30 years), residential indoor
air concentrations above 10 pg/mhich aredue to vapor intrusiowould needemedation [10).

Following the completion of this project, the EPA released a reference concentration for chronic
inhalation exposures (RfC). The RfC is an estimate of continuous inhalation exposure to a
hazardous substance that is not likely to result weies® health effects over a lifetime. The RfC

for TCE is 2 pg/m. This RfC is protectivagainsnon-cancer effects for lonterm exposures.

The EPA also determined that TCE is a human carcinogen. The inhalation ugiR¥kor
estimating cancersk is 4.1 x 16 per pgm? [11].

Dawson andvicAlary [12] completed a detailed review of published data related to chemical
concentrations in North American residences unaffected by subsurface vapor intrusion. Their
assessment included TCE, and was focused on 13 studies spanning the years 1990 to 2005.
Percetile statistics were provided based on over 2,400 reported indoor air samples for TCE in
rural, suburban, and urban homes. The analytical reporting limit range for the studies evaluated by
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Dawson and McAlary was 0.02 to 21@/m°® and using the Kaplahleier method for censored
data, they reported a median {58ercentile) and 95percentile TCE concentrations of Qug/m®
and 1.6ug/m°, respectively The maximum concentration was reported to ba@a’[12).

Exposure Survey

As part of this investigation, participants completed an exposure survey (Appendix E).

Information collected in the exposure survey included basic demographic antididuse

information, occupation, home structure, indoor air quality, use of fuels insitietewater

sources, hobbies, general health questions, and means of communication. While this data was not
used quantitatively in the data analysis, it did provide useful information in analyzing the data.

Data Analysis Procedures

The purposgof thisinvestigation wer¢o determine whether residents living above a TCE plume
have higher levels of TCE in their bodies as compared to residents who do not live above a TCE
plume and to provide additional information on the relationship between human @gpasdrthe
vapor intrusion pathwayData collected in this investigation were analyzed usorgparametric

data analysis and multiple linear regression analysis. A brief descrgbtibaestatistical analyses
isincluded in AppendixG.

Results

Theoverallresults of this investigation are presented belown addi ti on, t o i mpr c
accessibility to personally relevant results, the results for each neighborhood are presented
separately.

Overall Results

In total, 74 people living in 4Bomes across the 4 neighborhoods participateceimvestigation
(Tablel). Due to a low response rate, samplese collectedrom nonrandomparticipants
(NRPs)who were notn the originalrandomly selectedamplebutexpressed an interest in
participating While results frorNRPsare included in this report, only results for randomly
selected participants were used in the statistical analyses.

Blood samples were collected from 70 of the 74 padiais; 4of the participants (2 adults and 2
children) did not provide blood. Results for TCE in blood ranged from not defge$sdhan
0.0124 pg/L)to 0.728 pgl with 14 of the participant$20%)havingdetectable levels of TCE in
their blood (Table 2).

Urine samples were collected from gdrticipantsandresults for TCAA in urine are presented in
Table 3. TCAA was not detected in any urine samples.
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Tap water samples were collected fral40 homeswith the TCE levels ranging from not
detectedless than 0.0124 pg/ltp 0.04pg/L. Only two samples hadetectable levels of TCE
(Table 4.

Two indoor air samples were collectiedm each of the 40 hom&one using a low flow rate and

one using a high flow rateSimilarly, two outdoor air samples were collected at each of the 40
home$§, oneusing a low flow ratendoneusinga high flow rate.Both indoorand outdooair

samples were reported as either not detected, detected (TCE was present in the sample, but the
amount present was too small to quantify)derected with guantifieble value. For each home
thelow and high flow rate sample results were averageaioor air levels of TCE ranged from

not detectedless than 0.12 pg/Mto 112.01ug/m® (Table §. Outdoor air levelof TCE ranged

from not detectedless than 0.1Rg/m°) to 0.605 pg/m (Table §.

Soil gas samples were collected at 3&efhomes; samples could not prop&dycollected &2 of

the homesdnein the Southeast 14Street area anohein the comparison neighborhoadi)e to
significant rainfall prior to the sampling trip. Results for TCE in soil gas ranged from not detected
(less than 1.6 pg/Mito 54,300 ugh® (Table 7).

Results by Neighborhood
Delfasco Forge Groundwater Plume Area

In the Delfasco Forgé&roundwater Plume area, 21 people living in 11 homes participated in the
investigation (Table 1). This included samples collected from two people living in one home in
which EPAG had installed a crawlspace fan to reduce indoor air concentrations of TCE.

Blood samples were collected from @0the participants living in this area. Results for TCE in
blood ranged from not detectddss than 0.0124 ug/lth 0.728 pg/L withnine of the participants
(45%)in this area having detectable levels of TCE wirtblood (Table 2).

Tap water samples were collected from all 11 homes in thisaditieshe TCE levels ranging from
not detectedless than 0.0124 ug/ltp 0.04 pug/L. Only two samples had detectable levels of TCE
(Table 4).

Indoor and outdoaoair samples were collectébm all 11 homes in this area. Indoor air levels of
TCE ranged from not detectééss than 0.12 pg/fto 112.01 pg/mwith severhomes haing
guantifiable levels of TCE in the indoor &irable 5). Outdoor air levels of TG&nged from not
detectedless than 0.12 pg/Mto 0.5 pg/ni (Table 6).

At one home in the comparison area, the higlume pumped failed, thus only the laxglume sample was

collected.

At one home in the Delfasco Forge area, tiggHviolume pumped failed, thus only the lewwlume sample was
collected.

If both sample results were quantifiable, the two numbers were averaged. If both results were edthtratam

detect, the result was called ndetect or detect, respectivelin all other cases, the result for the high volume
sampler was used as the fiaverageo because the high
TCE).
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Soil gas samples were collectechitl1 homes in this area. CE was detected in all but one of
the soil gas samples collected in this area, andtsesn TCE in soil gas rangefrom not detected
(less than 1.6 pg/Mito 54,300 ug/m(Table 7).

Northeast 18' Street Groundwater Plume Area

In the Northeast 5StreetGroundwater Plume aresd people living in9 homes participated in
theinvestigation (Table 1). This included samples collected from thRfesliving in two homes.

Blood samples were collected frdif of theparticipants living in this areaOnly oneof the
participantg6.3%)in this areehad adetectable leve]0.312ug/L) of TCE in their blood (Table 2).

Tap water samples were collected fromnatle homes in this areal CE was not detected in any
of the tap water sampl€$able 4).

Indoor and outdoor air samples were collecteallatinehomes in this @a. Indoor air levels of
TCE ranged from not detect@éss than 0.12 pg/Hto 0.795pg/m?, with two homes having
guantifiable levels of TCE in the indoor air (Table BJthoughTCE was detected in the outdoor
air in this areano autdoor airsamples ad quantifiable levelsf TCE(Table 6).

Soil gas samples were collectectiininehomes in this area. TCE was detected in all of the soil
gas samples collected in this angith results ranging um 26.1pug/m? (Table 7).

Southeast 14 StreetGroundwater Plume Area

In the Southeast 4StreetGroundwater Plume ares8 people living in10 homes participated in
theinvestigation (Table 1).

Blood samples were collected from 17 of the participants living in this area. Results for TCE in
blood ranged from not detect@dss than 0.0124 ug/lth 0.028 pg/L, with three of the
participants (17.6%) in this area having detectable levels of TCE in their blood (Table 2).

Tap water samples were collected from all 10 homes in this area. TQiotdetected in any of
the tap water samples (Table 4).

Indoor and outdoor air samples were collected dtGiflomes in this area. Indoor air levels of

TCE ranged from not detect@éss than 0.12 pg/Mto 3.39pg/m®, with four homes having
guantfiable levels of TCE in the indoor air (Table 5). Outdoor air levels of TCE ranged from not
detectedless than 0.12 pg/Mto 0.27 pg/ni (Table 6).

Soil gas samples were collectechate of thehomes in this areaResults for TCE in soil gas
ranged frormot detectedless than 1.6 pg/ihto 21.2ug/m® (Table 7).
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Comparison Area

In the comparisoarea,17 people living inl0 homes participateh the investigation (Table 1).
This included samples collected from twaunteers living in one home.

Blood samples were collected from all 17 participants living in this area. Results for TCE in blood
ranged from not detectébbss than 0.0124 pg/ltp 0.016 pg/L, with only one of the participants
(5.9%) in this area hawvg detectable levels of TCE in their blood (Table 2).

Tap water samples were collected from all 10 homes in this area. TCE was not detected in any of
the tap water samples (Table 4).

Indoor and outdoor air samples were collected at all 10 honiks area.AlthoughTCE was
detected in the indoa@ir of homes in this areao indoor airsamples had quantifiable levelfs
TCE (Table 5). Outdoor air levels of TCE ranged from not detgésd than 0.12 pg/fpto
0.605 pg/ni(Table 6).

Soil gas samples were collected at nine of the homes in this B@&awas detected in all of the
soil gas samples collected in this area, @sdlis for TCE in soil gas ranged from detected
(between 1.6 pg/frand 2.3 pg/r) to 900pug/m® (Table 7).

Results ofStatistical Analyses

In this investigation, a higher percentage of people had detectable levels of TCE in their blood
compared to the general populatidResidents in the Delfasco Forge aaea the Southeast ‘14
Street areaad significantlyhigher (p< 0.000) blood TCE levels than a sampling of residents
across the United StateResidents in the Northeast™5treetand the comparisoarea had

levels of TCE in blod that were similar (p = 0.6528 and p = 0.1,2®4pectively) to those fod

in the NHANES data.

Non-parametric data analyses showed that blood TCE levels for people living in the Delfasco
Forge area were significantly higher tHasththe comparison population (p=0.0228)dthe
Northeast 1% Street area (p=0.0129Blood TCE levels for peopléving in the Northeast 1%
Street area and the Southeast $treet areavere notsignificantlydifferent tharblood TCE levels
for people living inthe comparison neighborhood.

Multiple linear regressioanalyss of the cumudtive datashowedndoor air TCE levels were

positively associated with blood TCE levelBhe ndoor air TCE level was the only predictor
(independent) variable that remained in the final regression model, indicating that the level of TCE
in the blood iprimarily determined by the level of TCE in the indoor air of the home. The
geometric mean blood TCE level of residents living in homes with indoor air TCE levels of 14
pg/m® or greater was approximately 600 times higher than the geometric mean blood TCE level in
residents living in homes with no detectable levels of TCE in the indoor air. In addition, the
geometric mean blood TCE level of residents living in homes with iatifjahle level of TCE in

indoor air (but less than 14 pgiiwas approximately 20 times higher than the geometric mean
blood TCE level in residents living in homes with no detectable levels of TCE in the indoor air.

12
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While these differences are noteworthis notpossibleto predictdifferences impotentialrisksfor
adverse health effechmsed on these results

Discussion

TCE waspresenin the tap water, indoor air, outdoor air, and soil gasabusresidential
locationsin Grand Prairie TCE al® was detected in the blood of people living in these homes.
These data indicateatexposure to TCE is occurring and suggestvhabr intrusion idikely
occurring insomehomes above the groundwater plume in the Delfasco Forge \éapar
intrusiondid not appear to beccurring to a significant extent ihg majority ofthehomes in the
Northeast 1% Street, Southeast 14treet and comparison areas.

TCE was detected in two tap water samples collected in the Delfasco Forge area. Both samples
had levels of TCHust slightly above the detectidimit of 0.0124 pg/Landw e | | bel ow t he
MCL for TCE in drinking waten(5 pg/L); levels not likely to cause adverse health effeBtsth of

these homes also had the highest levels of TCE in the indoor air.

Of the 40 homesampled23 had detectable levels of TCE in the indoor air, 1&loith had leves
that could bejuantified(Table 5). In this investigation9 homes had TCE lewsbove 1.6:g/m’
the 95" percentile TCE concentration in North American residences unaffected by subsurface
vaporintrusion[12]. While the TCE indooair level was less than 5 pgim five of these homes,
four homesabove the groundwater pluritethe Delfasco Forge argaad levels above 10 pgfm
These four homealsowere locategwhere TCE concentrations in soil gas were highest Hastbd
on data collected by the ERP&\[4] andin this investigation (Table 7).

In this investigationthe highst concentration of TCE measured in indoor air (112.01 f)giras
approximately 5 times lower than the intermedidtieation MRL for TCE (B0 pg/m®). This

MRL is based on a study in which neurological effects (decreased wakefulness during exposure
and deceased postxposure sleeping heart rate) were noted in rats exposed to TCE for 6 weeks.
Thelowest observable adverse effect [t€DAEL) associateavith thestudy was269,000 pg/m

8.

The level of TCE measured in the indoorafid homesxceeded CEQ6s TRRP resi der
RBEL for TCE of 12 pg/m Use of a longerm comparison value to evaluate skertn sampling

results is considered conservativdthough the indoor air level of TCE #hhomes exceeded

T C E Qésilential RBEL themaximumlevel of TCE in tresehomes (112.01 pg/m) wasalmost

2,500 times lower thatie level at which adverse health effects have been obqe&@&dEL of

269,000 ug/m). Therefore, based upon available toxicologic informatimtverse health effects

from the levelsof TCE found in the indoor ain Grand Prairiavould be unlikely(Figure 2)

At the time this project was conducted, there was no RfC fo’Tii&refore, EPA6 developed a
screening value of 14 ugffor use at the Delfascsite [L0]. Althoughwe only found two homes

8Although a number of homes exceed e baEkgrduddslevaisofCRIA C f or
indoor air in homes with no evidence of vajrdrusion [12].
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with levels of TCE above this sispecific screening valu&PA-6 is taking ehealthprotective
approaclby offering mitigation systems toomewners in the DelfascBorgearea withevidence
of significant vapor intrusian

Using themaximum concentration of TCE detected in indoor air for this pr¢jd&.01 pg/m)
and the IURfor TCE (4.1 x 10° per ugm?), the theoretical excesifetime cancer risk associated
with exposure to TCE in indoor airould be4.6 x 10*. We would interpret this risk as posing a
low increasedifetime risk for cancer. However, this maximum concentration was nearly five
times greater than ale other indoor air levels of TCEeasured in the homebJsing the next
highest indoor air carentration of TCE (22.8 ugffj) the theoretical excetifetime cancer risk
associated with exposure to TCE in indoor air would be 9.4° Therefore in all other homes,
there was a no apparent increalfedime risk for cancer.

TCE was detectechisome outdoor air sampjd®wever the highest concentration was less than 1
ug/m°. Based upon available toxicologic informatidie levels of TCE found in the outdoor air
are not normally known to cause health effects.

TCE was detected in soil gasall four areas of this investigatiodll but one of thehighest
levels of TCEoundin soil gassamplesverefrom the Delfasco Forge area, consistent with
findings fromthe EPA 6 s s oi | g a $tonerpropersyh thegcamparison argthe
concentration of TCE in soil gas was 900 pgy/mhe reason fothis finding is not knownas there
are no known groundwater plumes in this axed may be due to some characteristic unique to
that property.The levels of TCE in soil gdn the Northast 18" StreetandSoutheast 12 Street
area were much lower thahosein the Delfasco Forge area.

There was an apparent relationship betwssople living in homes with detectable levels of TCE
in the indoor aienddetectable levelsf TCE in theblood (Figure 3) Whilethe relationship
between blood levels and adverse health effects is not kiasead on what is known about levels
in air we would not expectheseexposureto causeadverse health effectsThe levels of TCE

found in the indooair during this investigation were mutdwer than air levels showboy others

to causeadversenealth effects

The purposegof this investigatiorwereto determine whether residents living above a TCE
groundwateplume have higher levels of TCE in their bodiesnresidents not limg above a

TCE groundwateplume and to provide additional information on the relationship between human
exposures and the vapor intrusion pathway.

The results ofhis investigatiorare consistent with the conclusion that vapor intrusidikesy
occurring in the Delfasco Forge amghich had the highest indoair TCE levels the highest soll
gas levelsand people witlsignificantly higher levels of TCE in their blodikdan residets living in
the comparison aredn additiona larger percentage of peofileng over tre Delfasco Forge
GroundwatePlumehaddetectable levels of TCE in blogd5%)than either people not living
over a plumg5.9%)or the general populatiqg5%) [7].
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Based on the data collectéde majority of homes in the Northeast™Street area, Southeast™ 4
Street area, antie comparison area haddoor airTCE levelssimilar tothose found irhomes
across the UniteBtated12]. Comparedo the general population, a higher percentage of people
tested from these three areas had detectable levels of TCE in their Bloslllood levels in this
combined area wemggnificantly higheithan a sample of individuals taken across the United
Staes (p =0.0003. Although TCE was detected in the indoor air, l#hesls were low.Living in

a home subject to TCE vapor intrusismot the only way that people mhg exposed td CE,
othersources includéheuse ofsolvens to remove grease from automotive ametal partor the
use ofvarioushousehold and consumer products (such Esidue in plasticsypewriter

correction fluid, paint removers, adhesives, and spot remov@ased upon the low levels of TCE
in indoorair and the geographic distribution of the sampling resiiésntrusionof TCE vaporsn
theNortheast 1% Street area, Southeast™@treet area, artthe comparison aredoes not appear
to beasignificantpathway for exposure

Statistical analysesf the cumulative datshowthatindoor air TCE levels were positively
associated with blood TCE levels multiple linear regression anaigsonly indoor air TCE
levelsremainedas a significant predictor variatlethe model, indicating that primay
determinant othe level of TCE in the blood is the level of TCE in the indoor air of the home.

Community Health Concerns

As part of the exposure investigatjave asked participants and other residents about their health
concerns.Residentyoiced oncerns about headachd&zinessrespiratory problems, and other
allergy-type symptomgall of whichare relatively nosspecific with multiple possible causes
including infectious agents, allergs andotherenvironmental pollutantsBased orioxicological
information and the data collected in this investigatiba levels of TCE found in the indoor air

are not normally knowto causeadversehealth effects. Neverthele€s?A-6 has agreed tdake a
healthprotective approachy offering mitigation systems thomewners in the Delfasceorge

area withevidence of significant vapor intrusioDSHS staffalsorecommendthat individuals

with specific health problemsonsult their family physician.

Limitations

This investigation was desigthéo determinewvhethemresidents living above a TGoundwater
plume have higher levels of TCE in their bodies compared to residents who do not live above a
TCE groundwateplume Although the investigation was not designeddtermine thepecific
source bexposurewe were able to use the various sample typkmd, urine, tap water, indoor

air, outdoor air, and soil gas) look atpotentialrelationships As with any investigatiqrithere

were limitations the limitationsthat we identified for this investigationcluded the following:

e This investigatioronly captured information about recent exposures. VSMCh as TCE
have a short hatlife in the body(hours) therefore, unless exposures are known to be on
going, thelevels found in the bodgnly representecent exposures.

e The measurethdoor airlevels representithe levels in the homes at the time the samples
were collected. Indoor air levels can vary with changes in the weather or ventilation inside
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and aroundhehome and the impact of vapor intrusion can vary significantly between
adjacent homesSampling over at least w24-hour periods isecommended to evaluate
long-term vapor intrusion exposureBecause &por intrusion contaminant levels typically
build up overnight and are highest in the morning, when the air sang@awyred during

the day could influence the reading relativat®dayaverage concentratiorin addition,
potential sources of TCE inside the home (housepducts) were not removed prior to
and during the indoor air sampling. However, the exposure survey captured information
about household products in the home.

¢ In outdoor air, the mixing height is defined as the height to which outdoor air is uniformly
mixed. As the outdoor air temperature increases, the mixing height also increases reducing
the concentration of pollutants measured at ground leévgbroximately half of the
outdoor air samplewere collected in the afternoon; thus, mixing height coakkh
impacted outdoor air sample results.

e Based on the current sampling and available toxicological information we would not expect
to see adverse health effects resulting from these exposures; however, there is a paucity of
toxicologicalinformationaboutpotentialhealth effects in people expaito low levels of
TCE over dong period of time(years)

e Instrument result values for blood sampl&kich are reported down tou@/L, were used
in statistical analyseJhe analytical method is leascuratédodow the limit of detection
(0.0124 pg/L)sothere is less confidende instrument results below the limit of detection.

e TCE instrument results for blood samples werettagsformed for statistical analysés
order to meet linear regression assumptioksit is not possible to legransform
instrument results of 0 pg/L, all instrument results of O pug/L were assigned a value of
0.0001 pg/L (a value well below the detection limit).

e While there were statistically significant findings in this investigattbase results should
be taken with caution because of the small sample sizes and reduced power with non
parametric tests. In addition, the NHANES data used for thgpaametric analyses are
not weighted and therefore are not considered to be repaggerdf the United States
population.

Childrendés Health Considerations

In communities faced with air, water, or soil contamination, children could be at greater risk than
are adults from certain kinds of ebedywaghtr e t o
and higher intake rate result in a greater dose of hazardous substance per unit of body weight.
Sufficient exposure levels during critical growth stages can result in permanent damage to the
developing body systems of children. Childrendgependent on adults for access to housing, for
access to medical care, and for risk identification. Consequently, adults need as much information
as possible to make informed decisions regard

As vapor intrusion is eelatively new area of focus and more information regarding human
exposures in vapor intrusion situatioaseededchildren (at least 6 years old) were included in

this investigation. Blood samples were collected from omklren and analyzed for TCHn all
cases, the Il evel of TCE in the childdés bl ood
the level of TCEneasured in an adult living in the same homéhough we do not have good
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information aboupotentialhealth effects related tow levels of exposure to TCE in adults or
children, the highest level of TCE measured in indoor air (112.01%@/as well below the
ATSDR intermediateluraion inhalation MRL for TCE (50@ig/m®) as well as levels known to
cause adverse health effe[@

Conclusions
DSHS reachetbur conclusions in this health consultation

1. Evidenceindicatesthat exposure to TCE is occurring and suggistt vapor intrusion
likely is occurring in homes above the groundwater plume in the Delfasco Forge area.
There was a relationship between soil gas levetgar air levels, and blood levels of
TCE. This relationshipvas most apparent in the Delfasco Forge area where the soil gas
concentrations and indoor air levels were highast where theasidents had higher levels
of TCE in their bloodvhencompared tahe other areas In addition,compared to the other
areagnoreof thepeople tested in the Delfasco Forge area had detectable levels of TCE in
their bload.

2. Vapor intrusiondid not appeato beoccurring to a significant extent iheé majority ofthe
homes in théNortheast 18 Street, Southeast $4treet and comparison areadlost of
the homes in these areas hadaor air levels of TCEimilar to thosdoundin homesfrom
the compasgon area and sampling ohomesfrom across the United States

3. Statistical analyses of the cumulative data indicate tleabtoor air level of TCBEvasthe
best predictor of thblood TCE level A multiple linear regression analysising indoor
air, outdoor air, soil gasand blood TCHevels was used tetermineassociations with
measured blood levetsdtheindoor airlevelwas the only variabldhitremairedin the
final model.

4. Although TCE was detected theindoor airof some residenceake levels found areell
below thosereviouslyassociated with adverse health effects.
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Recommendations

Based upon the result$ this investigationthe following recommendations are appropriate and
protective of public health

1. Any home with evidace of significant vapor intrusion should be equipped with
environmental controls to remove vapbeneatithe homes Examples includactive
crawlspacdans(for pier and beam construction homes) or fresh air intake ventilation (for
slab construction hoes). It is recommended that confirmatory sampling be conducted
after the installation of such systems to ensure indoor air levels are sufficiently reduced.

2. Based on the results this investigation, special precautions regarding TCE are not
required for he majority of homesampledn theNortheast 1% Street, Southeast 4
Street and comparison area

3. Peopleconcerned abouytossibleexposure to TCE should:

AMake sure thatrawlspace vents are open and not blocked

AMake sure that louvers on crawlspace vents are in good working cor{ditioneny
AAllow fresh airindoorsto help prevenany potentiabuildup of chemicals in the air
AStore unused chemicals in tightly sealedtamers

AUse products containing TCE in well ventilated areas

4. People withspecifichealth concerns should consult their family physiciBnysiciars
concerned about possi bl e e conrditioncamsene theira | cau
concerns t@pitox@dshs.state.tx.math Grand Prairien the subject liner they can
contact the Health Assessment and ToxicolBgygram a{800) 5881248
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Appendix A: Acronyms and Abbreviations

ATSDR
CDC
DSHS
EPA-6
GC-MS
IRB
IUR

L
LOAEL
MCL
ug/m?’
Ho/L
mg/L
mL
mL/min
MRL
NCEH
NHANES
ND

ng
NRP
OSHA
PCE
RBEL
RfC
SPME
TAGA
TCAA
TCE
TCEQ
TEHI
TNRCC
TRRP
U.S.
uT
VOC

Agency for Toxic Substances and Disease Registry
Centers for Disease Control and Prevention
Texas Department of State Health Services
Environmental Protection Agency, Region 6

gas chromatography and mass spectrometry
Institutional Review Board

inhalation unit risk

liters

lowest observable adverse effect level

maximum contaminanelel
micrograms per cubimeter

micrograns per liter

milligrams per liter

milliliter s

milliliter s per minute

minimal risk kevel

National Centefor Environmental Health

National Health and Nutrition Examination Survey
not detected

narograms

nortrandom participants

Occupational Safety and Health Administration
tetrachloroethylener perchloroethylene

risk-based exposure limit

reference concentration for chronic inhalaticp@sure
solid phase microextraction

Trace Atmospheric Gas Analyzer

trichloroacetic acid

trichloroethylene

Texas Commission on Environmental Quality
TexasEnvironmental Health Institute

Texas Natural Resource Conservation Commission
Texas Risk ReductioRrogram

United States

University of Texas

volatile organic compound
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Appendix B: Figures
Figure 1. Map of Grand Prairie area with the four neighborhdadsluded in thénvestigation.
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Source: DSHS- Prevention and Preparedness,
Environmental and Injury Epidemiology and Toxicology Unit
Map Source: Center for Health Statistics - GIS August 2009
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& Shaded areas indicate the ge

neral areas of investigation and do not represent the site boundaries.
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Figure 2. Comparison offCE levelsin air. The 95" percentile TCE concentration in North

American residences unaffected by subsurface vapor intrissbfiig/m®[12]. The maximum
indoor air level measured in Grand Prairie was 112.01 fig8ureening values and levels at

which adverse health effects have been observed are presinted [

Trichloroethylene (TCE) Concentration pg/m’

3,220,000
. \ Chronic exposure — pulmonary

tumors and hepatomas in mice

Chronic exposure — non-cancerous

1,610,000

kidney effects in male rats I

1,070,000
Acute exposure — eye irritation, / H

headache, drowsiness, and Chronic exposure — lung adenomas
fatigue in humans 806,000 and adenocarcinomas in mice

Chronic. eXposurZI Ley}il e el 537,000 8-hour exposure standard for
Fum(?rs HLEs anc tpripoas ¢ occupation settings (OSHA)
in mice

Intermediate exposure — decreased
alertness during exposure, decreased
sleeping heart rate after exposure in
male rats

269,000

ATSDR intermediate-
exposure MRL

Level of TCE measured in homes

Maximum indoor air level of TCE acrlgss Nor’;‘h ‘ smegica W_ith no
measured in Grand Prairie homes / evidence of vapor intrusion
(Dawson and McAlary, 2009)

(112 ug/m®) 16

Definitions:

pg/m® = micrograms per cubic meter

chronic exposure = contact with substance for greater than 1 year

acute exposure = contact with substance for less than 2 weeks

OSHA = Occupational Safety and Health Administration

intermediate exposure = contact with substance between 2 weeks and 1 year
ATSDR = The Agency for Toxic Substances and Disease Registry

MRL = minimal risk level

25



**
Ik.y TEXAS

. .. . . . Department of
Health Consultatioit Grand Prairie Vapor Intrusion Investigation State Health Services

Figure3. Levelsof TCE inindoorair compared to levels afCE in blood samples
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Appendix C: Tables
Table 1. Participanis the Grand Prairi®apor Intrusion hvestigation.

Groundwater Plume Number of Number of Number of Number of
Area Homes Participants Adults Children
Delfasco Forge 172 212 19° 22
Northeast 18 Street o 18 14° 4°
Southeast 12 Street 10 18 16 2
Comparison 10 17 14 3
Total 40 74 63 11

& One home (with one adult and one child participating in the investigation) had a crawlspace fan installed
® Includes thre@olunteers (two adults and one child) living in two homes
¢ Includes two volunteers (adults) living in one home

Table 2. Blood sample results for the Grand Prairie Vapor Intrusion Investigafidre detection
limit for TCE in blood samples was 0.01@4/L.

Groundwater Plume | Number of | Number of Range DNumb%r. DNumbc(ajr.
Area Adults Children (ng/L) etected in | Detected in
Adults Children
Delfasco Forge 18 28 ND"-0.728 7 2
Northeast 15 Street 14 2 ND-0.312 1 0
Southeast 12 Street 15 2 ND-0.028 2 1
Comparison 14 3 ND-0.016 1 0
Total 61 9 ND-0.728 11 3

& Includes 2 people (1 adult and 1 child) living in a home with a crawlspace fan installed

® ND

indi catestadot

d
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Table 3. Urine sample results for the Grand Prairie Vapor Intrusion Investigafidwe detection
limit for TCAA in urine samples was 3rfilligrams per liter (g/L).

Groundwater Plume | Number of | Number of Range Numb%r_ Numbzr_
Area Adults | Children | (mg/L) | Detectedin Detected in
Adults Children
Delfasco Forge 19 i ND 0 0
Northeast 15 Street 14 4 ND 0 0
Southeast 14 Street 16 2 ND 0 0
Comparison 14 3 ND 0 0
Total 63 11 ND 0 0

% Includes 2 people (1 adult and 1 child) living in a home with a crawlspadestatied

Table 4. Tap water sample results for the Grand Prairie Vapor Intrusion Investigation. The
detection limitfor TCE intapwater samples was 0.0124 pg/L.

Groundwater Plume Number of Range (ug/L) Number

Area Samples Detected
DelfascoForge 122 ND-0.04 22
Northeast 18 Street 9 ND 0
Southeast 12 Street 10 ND 0
Comparison 10 ND 0
Total 40 ND-0.04 2

# Includes one home with a crawlspace fan installed
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Table 5. Indoorair sample results for the Grand Prairie Vapor Intrusion InvestigaBased

upon the high volume samples, the limit of detection for TCE in indoor air was 0.12 amrthe
limit of quantification for TCE in indoor air was 0.17 pg/m

Groundwater Plume Number of Range Number Number
Area Samples (Hg/m®) Detected Quantifiable®
Delfasco Forge 11° ND-112.01 7° 7°
Northeast 18 Street 9 ND-0.795 5 2
Southeast 12 Street 10 ND-3.39 6 4
Comparison 10 ND-Detect 5 0
Total 40 ND-112.01 23 13

& Number of samples with detectable levels of TCE includes homes in which TCE was detected, but could not be

accurately quantified.

® Number of samples with quantifiable levels of TCE only includes those homes in which the level of TCE could be

accurately dtermined.

¢ Includes one home with a crawlspace fan installed

Table 6. Outdoorair sample results for the Grand Prairie Vapor Intrusion InvestigaBased

upon the high volume samples, the limit of detection for TCE in outdoor air was 0.12amim

the limit of quantification for TCE in outdoor air was 0.17 pd/m

Groundwater Plume Number of Range Number Number
Area Samples (ng/m®) Detected Quantifiable®
Delfasco Forge 11 ND-0.5 5 4
Northeast 18 Street 9 ND-Detect 3 0
Southeast 14Street 10 ND-0.27 3 1
Comparison 10 ND-0.605 6 2
Total 40 ND-0.605 17 7

& Number of samples with detectable levels of TCE includes homes in which TCE was detected, but could not be

accurately quantified.

® Number of samples with quantifiable levelsTCE only includes those homes in which the level of TCE could be

accurately determined.
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Table 7. Soil gas sample results for the Grand Prairie Vapor Intrusion Investig&trthe first
ninehouses, the limit of detection for TCE in soil gas @ad< pg/ni and the limit of

quantification for TCE in soil gas was 0.17 pd/nfFor the remaining hom®&she limit of
detection for TCE in soil gas was 1.6 pud/and the limit of quantification for TCE in soil gas was

2.3 ug/nt (See Appendi¥).

Groundwater Plume Number of Range Number Number
Area Samples (Hg/m®) Detected Quantifiable®
Delfasco Forge 11 ND-54,300 10 10
Northeast 15 Street 9 Detect26.1 9 7
Southeast 12 Street 9 ND-21.2 6 5
Comparison 9 Detect900 9 8
Total 38 ND-54,300 34 30

& After the first sampling trip, the sample flow rate and sample time were reduced. See Results, Soil Gas for more

information. A | |
detectedo

Ainot

detectedo
i nftesschant16 gg/fmOne leomelih the Southeast™3it r e e t

resul ts

during the first sampling trip, indicating a result between 0.12 pigfd 0.17 pg/m

from properties sampled in subsequent trips.

wer e

from pro
area

Al ot her

perties
had a dad
fidet ect

® Number of samples with detectable levels of TCE includes homes in which TCE was detected, but could not be

accurately quantified.

¢ Number of samples with quantifiable levels of TCE only includes those homes in which the level of TCE could be

accuratelydetermined.
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Appendix D: Trichloroethylene (TCE)

TCE, a liquid at room temperature, is a solvent that is primarily used to remove grease from metal
parts. It is found in some household products sudypasvriter correction fluid, paint removers,
adhesives, and spot removers. Because it is a highly used chemical, it is one of the more common
marntmade compounds found in the environment. It also is a breakdown product of
tetrachloroethylen@ CE) [8].

In surface water, TCE easily evaporates and is broken down within days to weeks. In
groundwater, this process occurs more slowly because of a slower evaporaion e

absence of photocatalysi¥ery little TCE in soil gets broken down, and TCEhge soil can move
into groundwater. Although TCE can be found in some foods, this contamination is thought to
originate from the use of contaminated water during food prepar&jiod CE taken upnto

plants does not accumulate as most of it volatiiet of the plantl[3, 14].

People are exposed to TCE by breathing air, by drinking or usingco@@aminated water, or by

direct contact with TCE. These exposures generally occur in areas near factories that use TCE,
near hazardous waste sites with T€&ftamination, or due to use of household products. Workers

at facilities that use TCE may be routinely exposed to the chemical. Approximately half of the

TCE vapors that are inhaled are absorbed into the bloodstream, while the remaining portion leaves
the body in the exhaled air. TCE that is ingested also will make its way into the blood. Once in
the blood, TCE may either be eliminated from the body or stotedauytissues such dat.

TCE may be eliminated in the breath or in the urine (in ahalaty)either as the intact compound

or after ithas beemroken down into other compounds by the liver. Breakdown products of TCE
also may be stored in body f&j [

TCE was once used as an anesthetic for surgery because inhalation of large amaspeop&
dizzy or sleepy and could result in a loss of consciousness. Dermal exposure to concentrated
solutions of TCE can cause skin rashes. Inhalation of moderate levels of TCE may result in
headaches or dizziness. Exposure to high concentratiomseaye facial nerves, damage the
liver and/or the kidneys, cause changes in heart rate, or even result if8jledtese types of
effects typically occur at doses significantly higher than environmiavalls (Figure 2)

Some studies have suggesteat tdrinking high levels of TCE in water over a long time may result

in increased cancer risk or adverse birth outcomes, including childhood leukemia, heart defects, a
rare defect in the respiratory system, eye defects, neural tube defects, oral ¢kt pathhearing

and speech impairments; however, the results of these studies are not cofjlusive

Based only on limited evidence of carcinogenicity in humans, the National Toxicology Program
has classified TCE as reasonably anticipated to be arhoaneinogen. Experimental studies in
animals have shown an increased incidence of malignant and/or a combination of malignant and
benign tumors at multiple tissue sites in multiple animal species after inhalingFigLiee 2) In

mice, TCE induced tumsrof the liver, lung, and blood. In rats, exposure to TCE resulted in
kidney cancer, interstitiadell tumors of the testis, and possible leukerh&. [
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Tests to determine if people have been exposed to TCE are avdilabter, they are not
routinelyper f or med i n doctorsdé offices. TCE can b
exposure. These breath tests can indicate if a person has been exposed to a large or small amount
of TCE. Breakdown products of TCE can be measured in the uritteaupweek after exposure;

however, other chemicals also produce the same breakdown products making it difficult to

determine whether the person was expasekCE [].
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Appendix E: Exposure Survey
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