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Introduction

Statement of Issues, Background, and Findings

The Defense Distribution Depot, Memphis, Tennessee (DDMT) consists of 642 acres tn a mixed
resldentml/commercml/mdustnal area m south-central Memphis. The facd~ty is made up of two
adjacent sections: Dunn field, an open storagc and burial area of about 60 acres, and the main
installation. The Depot has conducted numerous operaUons w,th hazardous substances with
contammauon resulting from leakage, spdlage, and disposal of out of date matenals. Removal
acUons m 1998-99 excavated small volumes of lead and pesticide contaminated soil at the main
mstallauon

During pubhc mvolvelnent m the Public tlealth Assessment (PHA) process for the Depot by the
Agency for Tox,c Substances and Disease Registry (ATSDR), local residents ,ndlcated that thele
had been past instances where storm water m surface drainage ways from the Depot had
overtopped the banks and flooded adjacent ploperty [1] This presents a potenual m~graUon
pathway for hazardous substances, pollutants, or contarmnants to have m~grated from the depot
and been deposited ,n these areas. ATSDR identified th~s as a data gap

The U S Envaronmental Protection Agency (EPA) agreed to collect and analyze soft from areas
near the Depot and adjacent to the drainage ways [2]. The purpose of EPA’s samphng was to
determine whether there may be a current risk of exposure from s,te-related contaminants in
these predominantly residentml areas.

In consultation w~th ATSDR staff, three areas of concern were ~denttfied: the Rozelle
neighborhood, the southeast drainage dttches, and the Tarrent Branch [2]. These locations are
displayed on Ftgure 1.

As indicated on Figure 1, samples were taken from ten locations m the southeast drainage area
[2] Eight of these ten samples were composites and the other two grab (discrete) samples. The
grab samples were obtamed just south of the Memphis Depot boundary m the drainage ditches
near the intersections of Ball and Mullen Roads and Ball and Ketchum Roads. Four samples
were collected from or near the dttch parallel to Mullen Road between Ball and Ketchum Roads.
ATSDR staff observed children playing m and around this ditch in February 1999 [3].

In the Tarrent Branch area, one composite sample was collected in the area north of the drainage
ditch and west of Sparks Road [2]. In the Rozelle area, four samples were collected. One linear
composite sample was collected on the north side of the northernmost ditch m the Rozelle area
and east of Rozelle Street. In addition, one linear composite and one discrete sample were
collected from the area to the west of the southern end of Rozelle Street and adjacent to the
southern-most chtch in the Rozelle area. Another composite sample was taken from this
southern-most ditch a little west of Dunn Field. These samphng locations are also displayed on
Figure I.
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In December 2000, EPA collected the samples following the standard operating procedures for
EPA Region 4 and analyTed them at an EPA approved laboratory using standard EPA methods
[2J

For th~s health consultaaon, ATSDR reviewed the data provided by EPA and concluded the
following-

It is very unhkely that there will be adverse health effects or excess risk of cancer due to
exposure to the contaminants Identified m the samples taken m EPA’s lnvesngatlon of
three drainage areas near Memphis Depot ATSDR Idennhes this sltt~atlon as No
Apparent Public Health Hazard.

The available evidence indicates that there arc mulhple somccs for PAH contaimnatlon
found at the end of RoTelle Street

Chdd Health Initiative

ATSDR recognizes that the umque vulnerabihtles of infants and children demand special
emphasis in comlnunltle~ faced with contarnmat,on of envnonmenta] media As palt of the
ATSDR child health ,mhatzve, ATSDR health consuhatlons must indicate whether any sate-
related exposures are of particular concern for children The areas sampled are in or near
reszdentlal areas and use by chddren has been ohse, ved The,efore, the posslbdlty of adverse
health elfects m children was carefully analyTed and found to be very unhkely because
contaminant concentrations were too low.

Discussion

In evaluating these data, ATSDR used comparison values (CVs) to determine whlch chemicals 
examine more closely CVs are contaminant concentrat, ons found m a specific media (soft or
water) and are used to select contam,nants for further evaluanon. CVs incorporate assumptmns
of daily exposure to the chemical and a standard amount of water and soft that someone may
inhale or ingest each day

As health-based thresholds, CVs are set at a concentranon below which no known or anncipated
adverse human health effects are expected to occur. Different CVs are developed for cancer and
non-cancer health effects. Non-cancer levels are based on valid toxicological studies for a
chemical, with appropriate safety factors included, and the assumption that small chddren (22
pounds) and adults are exposed every day. Cancer levels are the media concentranons at which
there could be a one in a malhon excess cancer risk for an adult eating contaminated soil or
dnnking contaminated water every day for 70 years. For chemicals for which both cancer and
non-cancer numbers exist, the lower level is used to be protecuve. Exceeding a CV does not
mean that health effects will occur, just that more evaluation is needed. The results of that
evaluation are displayed on Table 1 on page 11. The contarmnants ~denufied were arsemc,
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benzo(a)anthracene, benzo(a)pyrene, bcnzo(b)fluoranthene, benzo(k)fluoranthene,
dlbenz(a,h)anthracenc, d~eldnn, and indeno(1,2,3-c,d)pyrene.

The next step Is to calculate the exposure doses and cancer risk for these e~ght contaminants for
the slte-speclflc exposure scenario. Exposure doses, the amount of a contaminant that gets into a
person’s body, were calculated for chddren and adults using the following formula.

Dose (mg/kg/day) = C * IR * (EF/365) 

where C = the chermcal concentration m milhgrams per kilogram (mg/kg), IR = soll mgestlon
rate in kalograms per day (ks/d), EF = exposure frequency in events per year, and BW = body
weight In kalograms (ks) For the initial evaluation of this s~tuatlon, the mean chemical
concentration for all the samples was used for C. The sol1 mgestmn rates (IR) used were 0 0002
kJd for a small child and 0 0001 kffd for an adult. Body welght (BW) of 10 and 70 kg (22 
154 pounds) for children and adults, respectively. These are the standard assumptions for
ingestion rates and body weight used by ATSDR and EPA (,1,5). An exposure frequency of 350
days a year was used.

The mean soil concentration was used in th~s s~tuatmn because it represents the best estimate of
what an individual might be exposed to over a long period of tlnae [5,6]. Evaluatmn of maxlmum
levels is appropriate when the concentrations arc great enough so that one or two exposures to
the maximum would result m health effects, q’he maximum concentrations in this sampling are
far too low for this to happen

These calculated exposure doses were then compared to an appropriate health guideline for that
chemical. Health guidelines were available for arsenic and dieldnn, but not for the other six
chemmals. Health guideline values are considered safe doses; that is, health effects are unlikely
below thin level. The health gmdeline value is based on valid toxicological studies for a
chemical, with appropriate safety factors built in to account for human vanahon, animal-to-
human differences, and/or the use of the lowest adverse effect level. The results of the
comparisons of exposure doses for arsenic and dieldrin to their health guidelines are displayed in
Table 2 on page 12.

For arsenic and dleldnn, the estimated child and adult exposure doses were less than the health
guideline values. Therefore, exposures to arsenic and dieldrin are unlikely to cause a non-
carcmogemc health effect. These toxicological values are doses derived from human and animal
studies which are summanzed in the ATSDR Arsenic and Dieldrin Toxicological Profiles (7,8).

The estimated nsk of developing cancer from exposure to the eight contaminants above their
comparison values (CVs) was calculated by multiplying the site-specific adult exposure dose 
EPA’s corresponding Cancer Slope Factor. The results displayed in Table 2 on page 12 estimate
the maximum increase in risk of developing cancer after 70 years of exposure to the
contaminant.
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The actual nsk of cancer ~s probably lower than the calculated number The method used to
c~ Iculate EPA’,’ ¢" ....... o, ro -,~,.u,,..c, o ope factor assumes that h~gh-dose animal data can be used to estimate
the risk for low dose exposures in humans The method also assumes that there is no safe level
for exposure Little experimental evidence exists to confirm or refute those two assumptions
Lastly, the method computes the 95% tipper bound for the risk, rather than the average risk,
suggesting that the cancer risk is actually lower, perhaps by several orders of magmtude [6,9].

The cancer risks ~dentlfmd in this eva/uahon of the mean concentrations of the 15 samples taken
were all below the act,on level of I in 10,000 additional risk of cancer recommended by EPA
and ATSDR [6,9J

[n addmon to the abo,~e evaluatmn of all 15 samples, the Rozcllc and southeast drainage areas
were also evaluated separately Exposure doses were calculated using the means for till tile
chemicals identified m the 4 samples from the Ro/elle aiea and the i0 samples fiom tile
southeast drainage In addition, the exposure doses wmc calculated tot tile means of the
chemicals found in the 2 samples obtained at the end of Rozelle Stieet i Of tire 4 samples taken
m tile Rozel/e alea, these 2 were taken in the area ’,’,’here exposure is most hkely

None . ..of these exposme doses exceeded a health guldehne except for benzo(a)pylene fl-om the
end of Rozclle Street ’,’,here/tie mean concentiahon was 13 3 ppm The cancer risk tor this level
slightly exceeded the guldehne of 1 m 10,000.

However, it is unhkely that exposure to benzo(a)pyrene at the end <if Rozellc Street would
significantly increase the risk of cancer for someone hvmg in this area. Th~s zs due to the
uncertamty about whether exposure to PAils In soll would actually result ,n cancer in humans.
Coal tars, which have PAHs as theft major constituent, arc ,denufled as human carcinogens by
the U.S. Public Health Servme, EPA, and other agencies (10). ttowevcr, the evrdence on coal
tars being carcinogenic lndrcates that cancer rs caused through long-term contact wrth skin and
not through ingestion or other routes of exposure. Animal studies support this observatmn.
Since the possible exposures at DDMT were ingestion of PAH-contammated soft, it Is unhkely
that these exposures, even if they did occur, could have resulted m cancer.

While the Rozclle area is next to Dunn Field, It ts unlikely that Dunn Fmld was the only Source
for the benzo(a)pyrene and the other polycychc aromat,c hydrocarbons (PAHs) found at the 
of Rozelle Street. The data from recent sampling of Dunn Fmld identified a maxrmum
benzo(a)pyrcne concentration of 6.7 ppm and a mean of 3.4 ppm m the 61 surface soil samples
[ 11 ] In contrast, the benzo(a)pyrene levels at the end of Rozelle Street were 12 and 20 ppm. The
drainage ditch that flows past the end of Rozelle Street also receives flow from the industrial

I Because one of these samples was a five point composne and the other a grab sample, the mean was calculated by

mulhplymg the value for the ¢omposue sample ( 12 ppm) by 5 then adding that result to the value for the grab (20
ppm) then dividing by 
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facdmes which adjoin the southern end of this neighborhood.2 The benzo(a)pyrene levels from
the other two locahons sampled m EPA’s m’vestlgatlon were 1.2 and 0 25 ppm These locations
receive flow only from Dunn Field S~mllar results were observed for the other PAHs identified
m th,s investigation

Conclusions

It is very unhkely that there will be adverse health effects or excess risk of cancer due to
exposure to the contaminants identified in the rest of the samples taken in EPA’s
invest,gabon of three drainage areas near Memph,s Depot. ATSDR identifies this
situation as No Apparent Public tlealth tlazard.

The avadable ev,dence ln&cates that there are multiple sources for PAH contaminahon
found at the end of RozelIe Street

Public Comments

Th,s pubhc health consultatton (PHC) was avadable for pubhc review and comment at 
locahons m Memphzs, Tennessee (the Cherokee Branch of the Memphis/Shelby County Pubhc
L,brary, the Memphis/Shelby County llealth Department, and Memphis Depot Commumty
Read,rig Room) from October 8, 2002 to March 15, 2003. The comment period for th~s
document ong, nally was October 8 to November 8, 2002 It was extended twice at the request of
Mrs Dons Bradshaw, President of DDMT- Concerned ClU:,en’s Commmee.

The public comment period was announced in local newspapers The PHC was sent to members
of DDMT-CCC; the DDMT Restoration Adv,sory Board (RAB); Memph,s-Shelby County
Health Department; Tennessee Departments of Env,ronmental Conservation and Health, U.S
Env,ronmental Protect,on Agency (EPA); DDMT; Defense Log,sucs Agency (DLA); 
Department of Defense (DOD)

Comments were received from the Mlhtary Waste Cleanup Program at Hampsh,re College m
Amherst, MA. They can be found in Appendix 3 beginning on page 18 along with ATSDR
responses to them.

2 .This conclusion is based on rev)ew of the map~ of the drainage from Dunn Fteld and observations of the author of
thin report
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8



733 11

2

.

.

.

.

.

10.

Mernplas Depot Drainage thJbbc Health Con~ultat,on

References

ATSDR Memphis Depot Pubhc Health Assessment, Memphis, Tennessee Atlanta, GA"
U.S Department of Health and Human Services, Pubhc Health Scmce, Agency for
Toxic Substances and Disease Registry (ATSDR). November 15, 2000.

11.

EPA FJeld Samphng Investlgatzon Defense Depot Mcmphls Tennessee, Memphis,
Shelby County, Tennessee. SESD Project Number 01-0211 Athens, GA: U.S.
Environmental Protecnon Agency, Region 4, Scmnce and Ecosystem Support l)xvJslon
December 2000.

Moore B S~te V~slt to Memphis to attend Restoration Advisory Board (RAB), and
evaluate surface water drainage. February 18-19, 1999. Atlanta, GA: Agency for Toxin
Substances and Disease Registry (ATSDR) Febxuary 1999.

EPA Exposure Factors Handbook Washington, DC. U.S. Environmental Protection
Agency. Office of Research and Development. EPA/600/C-99/001 1999 February

ATSDR Pubhc IIealth Assessment Guidance Mamtal Atlanta, Georgx~v U S.
Department of Health and tluman Ser’,mes, Pubhc Health Service Agency fc~r’I’oxlc
Substance and Disease Registry (ATSDR) March 1992 Can be accessed 
http://atsdrl atsdr.cdc ~ov.8080/HAC/HAGMI

EPA. Risk Assessment Guidance for Superfund Volume I, Part A. Washington, DC" U S
Environmental Protecuon Agency Office of Emergency and Remedml Response. 1989
December.

ATSDR. Toxicological Profile for Arsenic. Update. Atlanta, GA: U.S. Department of
Health and Human Services, Public Health Service, TP-92/02. 1993.

ATSDR. Toxicological ProfileforAldrin/Dieldrin. Update. Atlanta, Georgia: U.S.
Department of Health and Human Services, Pubhc Health Service, TP-92/01 1993

ATSDR. Cancer PolicT Framework Atlanta, Georgm: U.S. Department of Health and
Human Services, Pubhc Health Service. Agency for Toxic Substance and Disease
Registry (ATSDR). January 1993.

ATSDR. Toxicological Profile for Polycyclic Aromatic ltydrocarbons (PAHs). Update.
Atlanta, Georgia: U.S. Department of Health and Human Services, Public Health
Service. 1995.

CtI2MHrl .L. Memphis Depot - Dunn Field Remedial Investigation Report. Secnons 1 -
18. Huntsvdle, Alabama: CH2MHILL under contract to the U.S. Army Engmeenng and
Support Center. April 2002.

9



733 IE

.~.lemphis Depot Drainage Pubhc Health Con.¢;ttltat,on

Appendix 1 - Tables

10



733 13



733 14

e,i

~ooo-o

~.= o°:- ~ ~, ..=" . p_

~ o,- =’~E~ ~c 0 0 0 0 0

o ~, o ~, ° °
0 0 0 0 0 0

~.-~ ~ o°
¯ 0

0 0 0 0 0 0 0 0

¯ ¢’4
~ 0

° ;tZ ~2 ~
p 2,=

~e3 C

g ~,G---

CJ
~ag~

~ "" =-3 = -
8
oo

":’ ~ < -’Z~

~ ~o..a o -~-~-~-

0

-=l*-



733 15

Mempln~ Depot Drainage Public Health Consultation

Appendix 2 - Figures

13



)
I
/
I
I



733 17



733 18

Appendix 3 - Public Comments



733 19

’~lemphJ$ Depot l)ramage Pubhc Health Consullahon

Public Comments

This pubhc health consultauon (PHC) was available i’or pubhc review and comment at 
Iocatlons in Memphis, Tennessee (the Cherokee Branch of the Memphis/Shelby County Pubhc
Library, the Memphis/Shelby County Itealth Department, and Memphis Depot Commumty
Reading Room) from October 8, 2002 to March 15, 2003. The comment period for th~s
document originally was October 8 to November 8, 2002. It was extended twice at the request of
Mrs. Doris Bradshaw, President of DDMT- Concerned Cmzen’s Committee.

The public comment period was announced m local newspapers. The PHC was sent to members
of DDMT-CCC; the DDMT Restoration Advisory Board (RAB), Memphls-Sbelby County
Health Department; Tennessee Departments of Environmental Conservation and Health; U S.
Environmental Protechon Agency (EPA); DDMT; Defense I.og,shcs Agency (DLA), 
Department of Defense (DOD).

Comments were received from the Military Waste Cleannp Program at Ilampsh~re College m
Amherst, MA. They are hsted below along with ATSDR responses to them.

Comment 1: Thls document Is a public comment on the Pubhc Health Consultation (PHC) 
ATSDR of sod samphng and evaluahon m the ne~ghborhood~ smroundmg the Defense Depot
Memphis Tennessee (DDMT) Superfund s~te Since the PHC is based on the EPA "Field
Sampling Invesugation" SESD Project Numbers 01-0211, December 2000, some of the
comments w,ll also refer to that document. The third document that ~s relevant to the PHC ~s
ATSDR’s original work plan, referred to below. These three documents must be considered
together to assess the PHC document

On the Public Health Consultation, the first sxgmflcant point we wish to make xs that the ongmal
work plan as lind out in ATSDR’s "Environmental Media Investigat,on Work Plan for the
Defense Depot Memphis Tennessee Site (CR #40EC)," dated August 23, 1999, seemed like 
well-reasoned and thorough plan, responsive to some of the community concerns. However, this
plan was apparently not followed completely m the EPA "Field Samphng Investigation" SESD
Project Numbers 01-0211, December 2000. Specifically, the ATSDR work plan called for soft
vapor gas sampling and exposure pathway investigauon, but this does not appear to have been
done. Considering newly emerging information on the vapor gas intrusion pathway and solvent
contamination, we believe that soft vapor gas and pathway should be examined. Because of the
lack of the vapor gas pathway analys,s, th,s PHC is not a complete, multi-route assessment of the
impact of the contaminants potentially affecting the health of the community. Ad&tionally,
calling for soft vapor gas analysis suggests an underground plume, however, there is no reference
to such a plume in the PHC. According to the EPA Federal Facfl,ties Fact Sheet on DDMT: "the
[Dunn Field] RI report identified significant source areas for the VOC contamination seen in
ground water both on- and off-site." a Is there a plume beneath the sampling areas? What kinds
of chemicals are contained within the plume?

17
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In re,won,~e to your query about the August 1999 A’ISDR work plan, A TSDR planned to
conduct the samphng de,scribed tn that work plan tn September 1999. "fhts plan tncluded

flux samphng to evaluate the vapor tntrusion pathway. The declston to include an
evaluatton of tht7 pathway m samphng effort grew out of concerns expressed to ATSDR
by Memphts 1)epot area re6tdents during tire development of the Memphis Depot Public
Health Assessment. To address the6e COncerns, ATSDR had one of it~ geologists evaluate
the available groundwater data in 1998. One of the conclustons of this evaluation war
the extent of the contaminant plume coming from Dup,n Field needed to be determined.
Flux samphng was chosen by ATSDR’s e,~pert,~ in thts ts6ue as the too,st appropriate way
to determine the extent of the plume.

However, Mrs. Doris Bradshaw anti her group, DDMT- CCC, dt,~agreed wtth the fltL~
sampltng methodology that A TSDR planaed to rt ~e to evalrtate the vapor gas pathway
They wanted this path~ay to be evaluated ttMng sod borings. ATSDR management
decided to delay the samplrng so tfus zssue could be re6olved thrortg]z negottatton wtth
Mrs Bradshaw and her technical advisors. A meetmg to do this" wa,~ held at Howard
Untverstty tn Washington. D C m March 2000 among DDMT-CCC, ATSDR, Howard,
and other imere~ted partzes, llowever, the tsrae of whether to conduct jqu,x sampling or
sod bortngs to evaluate the vapor gas pathway ~as never re~olved

In the sprtng of 2000, Mrs. Bradshaw expressed in several forums her concern about tire
possible health effects from exposure to contaminants being carrted from Memphzs Depot
in the ditches that drain that facility. 7he Chief of the Federal Facthties Branch, EPA
Regton 4 decided to respond to these concerns by having EPA conduct the samphng of
the drainage drtches described m ATSDR August 1999 work plan.

EPA requested that AISDR evaluate the possible health consequences of the reaults of
their samphng. 7hit public health consultation (PHC) reports that evaluation.

In this COmment it is observed that "...this PHC is not a complete, multi-route assessment
of the impact of the contaminants potenttally affecting the health of the community. "’ That
is an accurate observation. ATSDR’s PHCs focus on a single issue and for this PHC, that
tssue was an eval,~ation of EPA "s sampling results. ATSDR conducted a multi-route
asses, ment of the potential tmpact of the Memphis Depot contamtnants on the health of
the community around the Depot when it developed the Memphis Depot Pubhc Health
Assessment (PttA). This document was finalized in November 2000. ATSDR’s planned
sampling in 1999 would have filled the data gap that existed at that time on the extent of
the groundwater plume coming from Dunn Field. The results would have been included
in the Memphzs PHA and thus the concerns about the vapor intruMon pathway would
have been addressed in 2000.

However, this issue was comprehensively addressed in the Memphis Depot Remedial
Investzgation Report released in April 2002. This evaluation reports the results for over

18
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400 groundwater samples taken in the Dunn Fzeld area. The groundwater plume was
detected offs’lte southwest, we,st, northwest, and north of Dunn Fteld. Concentrations of
VOCs ranged from less than 0 0001 mg/L to 33 mg/L. Nine chlorinated hydrocarbon
compounds were the chemicals most frequently detected in this plume. The,~e 9 were
I,I,I,2-1’CA, CCI4, 1,1,2-£CA, chloroform, PCE, cts- and trans-l,2-DC&; total 1,2-DC£L
and TCE. It wa~ concluded in this report that, "Since contamination has been detected m
selected offslte wells, indoor air exposures are the most pertinent exposure pathway.
Risks through this pathway to the offsite residents are well within the acceptable limits,
presenting neghglble risks .."

ATSDR hav revtewed thts document and concurs with tts conclusion about indoor air
exposures Our review of this issue included an evaluation of EPA "s use of the Johnson-
Ettinger to analyze vapor intrusion. ATSDR found the use of Johnson-Ettinger was valid
In additwn, we found that the results of thts modehng, based on the large amount of
pertznent data available, made unnecessary the flux sampling proposed by ATSDR ul
1999.

Comment 2: A second comment on the sampling that underlies this PIIC is the fact that the
EPA Fmld Sampling Investigation report claims that in reference to the drainage ditch nmnmg
parallel to Mullen Road: "Field observations indicated that the d~tch had been recently excavated
prior to the initiation of the sampling mveshgat~on." This brings into question the usefulness of
these samples to the mvest~gatlon. Were samples able to be gathered from undisturbed locations
in the ditch?

Response

The answer to thzs concern can be found tn the EPA Field Sampling Investigation report.
As indicated in the sentences that follow the above quote from EPA ’s report, the EPA
investigators took samples from outside of the ditch and from an area of the ditch that
had not been excavated. In addition, the report indicated that this area was subjected to
considerable overflow which would maximize the amount of contamination. The pertinent
sentences from the report are "Addibonal composite samples were taken outside of the
d~tch adjacent to each of the bottom samples. One sample, not discussed m the study
plan, was collected adjacent to the ditch on the facdlty side of Ball Street. This area was
selected because it appeared it had not been recently excavated. This location, DDE-
SE07, also was likely to be inundated in the event of a ditch-overflow situation."

Comment 3: It would be useful to know how the exact samphng locations were determined.
Were these areas that the community reported received overflow from the drainage ditches, and
thus are suspected "hot spots"? Was there any statastical or other samphng regimen used in
determining what locations to test? How were the number of samples to be taken deterrmned?
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Response
P, lemph,s Depot Dr+altmge Pubbc Health Consultatlan

"1he comnlunlty’s concerns about these Issues were the main factor In determining
sampling locations This ts evaluated m some detail m the Memphis Depot PHA

Here is a summary of how the locations were Identified. The sampling done m the Rozelle
area. near Ball Road, and near Sparks Road were based on concerns expressed by Mrs
Doris Bradshaw and other residents and tours" that ATSDR staff took of these locations
that were conducted by Mrs Bradshaw. "1he samphng along Mullen Road was based on
observations of children playhzg in the ditch by ATSDR staff These locations were
propo.sed and described in ATSDR 1999 Sampling Protocol They were discussed with
Mrs Bradshaw and other residents at a meeting at lloward Umverstty in March 2000.
This discussion included ttre drstributlon of maps identifying the proposed samphng
locations, l hese map~ and tire ATSDI? Sampling Protocol were u.~ed by EPA to develop
their samphng plan AT SDR staff sho~ved EPA ’s field 3taff where these loeatzonv were
and observed the actual samphng

Regardmg the number of samples, tt was based on the level of samphng being conducted
(z.e , site investigation) and in accordance with the USEPA, Region 4 document,
Environmental Investigations Standard Q32eratin,o Proced res a rrl Oualitv A~surance
Manual.

Comment 4: Addmonally, m order to be comprehenswe, a public health assessment of the
res~dentzal areas surrounding the Depot should include data on any plume mlgrat~on from Dunn
F~eld, or other sources of contam,nants, other than sod contam,nants.

Response

The extgting PHA on the Memphis Depot is" a very comprehensive evaluation of potentml
exposures. The only area not fully addressed was the potential for vapor intrusion due to
the lack of data. As described above, ATSDR Identified this data and attempted to fill it.
The evaluation of this issue described in the Dunn Field Remediatton Investigation report
does adequately fill/address this" issue.

Comment 5: In deterrmnmg the soil contaminants of concern, ATSDR has used a two-level
screen,rig/risk analys~s approach F~rst, concentrations of contaminants ,n the sod were matched
to comparison values (CV), and ff they exceeded the CVs, exposure doses were then calculated
and either compared to health gu,dehnes, where available, or excess cancer risks were calculated
using EPA Reg,on 3 cancer slope factors. Risk was apparently determined based on a soil
,ngestion scenario, for an adult and for a child.

The PHC shows two tables: Table 1 indicates soil contamination levels (m mg/kg) for the eight
contarmnants found to be above comparison levels. Any contaminant found that was under the
CV of 1 was not analyzed any further at this point. Table 2 indicates the estimated exposure
doses and cancer risk for the erght contaminants, based on e~ther ATSDR’s own Health
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Gmdehnes, or on the EPA Cancer Slope Factors. As a result of this analysis, only
bcnzo(a)pyrene was found to have a risk factor higher that 1 in 10,000.

Our first comment on th~s approach ~s that ATSDR has estabhshed Gmdehnesb for the
assessment of chemical m~xtures. These guidehnes state that "further evaluation of add~txvzty and
mteractzons is necessary for components with risks > 1 x 10.6 ." It appears that m Table 2 several
of the PAHs (and arsemc and dleldnn) have cancer risk factors above this level. Additionally,
PAIl concentrations were apparently higher for the Rozelle sites and therefore a separate
analysis was then conducted for this s,te. Again, although the report only discusses B(a)P cancer
risk for the Rozelle site (the report mdtcates that it "’shghtly exceeded 1 m 10,000"), we wonder
if the other PAHs at Rozelle would have been above the suggested cutoff of 1 x 10.6 , thereby
quahfymg them for a m~xtures or addmve assessment. It would be helpful If there were some
explanation as to why no cons~deratton was g~ven to an evaluation of these chemicals as a
mixture

Response

ATSDR has yet to finahze its Guidance Manual for the Assessment of Joint Toxic
Action of Chemical Mixtures so it was not appropriate to use tt in this PHC. The web
reference provided by the commenter is to the draft document

Comment 6: Since the Rozelle neighborhood is the site for B(a)P exposures, and ATSDR has
looked at the Rozelle sampling results separately, we would hke to see a table showing each
sample and each analysis (e.g., calculated dose compared to t lealth Guldehne or cancer risk)
from Rozelle Independent from the other samphng s~tes. We are also curious about how the
means for the Rozelle B(a)P samples were calculated. According to the document, the mean for
one of the samples was calculated using five times the concentrat, on of a 5-point composite
sample (which had a sod concentration of 12 ppm) added to the grab sample (with 
concentration of 20 ppm) and d,wded by 6. Is this a standard techmque? Had the sample with 20
ppm received more weight would the calculated cancer risk have more than "shghtly exceeded
the action level of 1 in 10,000"?

Response

The technique used to calculate the BAP concentration in the Rozelle area was used so
that that the grab sample (20 ppm) would be given "more weight". Both ATSDR and
EPA calculate cancer risk based on either mean levels or the 95% confidence level of the
mean rather on a single data point. This better represents the exposure an individual
would receive during a chronic or long-term exposure. Typically, the grab sample would
be excluded from an evaluation. Incidentally, the calculated risk for the 13.3 ppm BAP
level used by ATSDR is 1.3 in 10,000. The calculated risk for 20 ppm identtfied in the
grab sample is 2 in 10,000.

Comment 7: Although the report does appear to consider children’s exposure (and as noted by
ATSDR, children would be more hkely exposed, given their tendency to play m such ditches) 
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we wonder ffchddren were considered when companng values to the Health Gu~dehnes9 Are
Health Gmdehne~, designed for adults or chddren? If Health Gmdehnes or slope factors are
specific to children, it would be useful to state this. If the Gmdehncs were designed for adults,
then wc wonder iI the concentratmn of arscmc (m whmh the ch,ldren’s dose is just below the
gmdehne tor the mean sod concentration) m,ght present a problem for children.
Response

The health gutdeline~ used by ATSDR are developed so they are applicable to adults and

children. In addition, the health guidehnes have suffiuent uncertainty factors budt into
them s’o that any contaminant concentration below a health gutdeline ts very unhkely to
result in adverse health effects.

Comment 8: Finally, the treatment of PAHs and B(a)P an ttu.,, Consultation seems rather
inadequate. We are curious about the compauson of PAH m the sod to coal tar. Coal tar-- a
complex, vmy v~scous m,xture containing many dfffment PAHs -- seems very different fiom
PAHs m the soil Surely there are data on PAI-i’s m soils. It seems PAH m sods, where PAH
might adsorb to sod partmles and be bmavadable through mhalauon of dust or Ingeshon of so~l
and perhaps dermaIly - is qmte different from coal tar for w)uch only the dermal route of
exposure applies. There is a large body of mformat,on about PAils and B(a)P avadable through
ATSDR." We wonder why this consultatmn d~d not refer to those data, and instead rehed upon
data for coal ta,’~

Response

"172e &scussion of coal tar and the other reformation on the possible health effects due to

exposure to BAP comes from the ATSDR Toxicologmal Profile for Polycyclic Aromatic
Hydrocarbons (PAHs). As indicated bz that document, whzch is an extenstve rewew of the

literat.ure on polycTchc aromatic hydrocarbons, there are no data on exposure of
experimental ammals or humans to PAlls in soil.

Comment 9: Since the contarmnant B(a)P &d exceed the safety level of I m I0,000, th~s should
trigger a more extens,ve examination of the Rozelle nmghborhood, rather than a justification for
using coal tar as to why ,t can be Ignored Given the potential for children to be exposed (and
the recent EPA attentmn to mcreased suscepnbd,ty to cancer nsk following exposure to
carcinogemc contarmnants), and the lack of conaderatmn to mixtures of potennally carcinogenic
PAHs that were hkely present m elevated levels m addmon to B(a)P (we say hkely because 
data for Rozelle were not shown independently of the other sites), a more thorough sampling and
analys,s study ~s called for.

Response

The risk level for the 4 samples taken in the Rozelle area is actually slightly below 1 in
10,000 lifetime risk of cancer. As discussed in the public health consultation, the risk for
the 2 samples taken at the end of Rozelle Street is slightly above. The importance of the
"coal tar" discussion is that this evidence from human exposures and supported by
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ammal data indicates that the actual rtsk of cancer is actually much lower than the
calculated number Therefore, ATSDR does not beheve that addztlonal samphng is
justified.

Comment 10: ATSDR’s comments that "it is unhkely that Dunn Faeld was the only source for
the benzo(a)pyrene .." seems inappropriate and unrelated to ATSDR’s mandate to protect
human health of the residents of these neighborhoods. Since B(a)P has been found in the Dunn
Field site, Lt must be considered as a potential source of the contamination

Response

Whatever the source, the BAP concentrattons found in the Rozelle area do not represent
a public health rtsk

Comment 11: ".[’hank you for the opportunity to comment on this Pubhc Health Consultatmn

Response

You are welcome.

http Ilwww epa -_,ov/~v, ertt’rr/tt/DDmemphls him_

b "Gutdance Manual for the Assessment of Joint Toxtc Actmn of Chemical M~xtures." ATSDR, February 2001.

E.g, http//www atsdr cdc gov/toxprofiles/tp69-c2 pdf
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