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Dear Mr. Ramanauskas:

Crane Division, Naval Surface Warfare Center (NSWC Crane) submits
response to cormnents for the Draft Resource Conservation and
Recovery Act Facility Investigation (RFI) Report and Monitored
Natural Attenuation (MNA) for the Armnunition Burning Grounds
(ABG) Old Jeep Trail and Little Sulphur Creek (OJT/LSC). Two
copies of the response to comments for the RFI report and MNA are
provided as enclosures (1) and (2) respectively. The permit
required Certification Statement is provided as enclosure (3).

NSWC Crane point of contact is Mr. Thomas J. Brent, Code 09510,
telephone 812-854-6160.

Sincerely, .

~-~.~
JAMES M. HUNSICKER
Director, Environmental
Protection Department
By direction of the Commander

Encls:
(1) Response to Cormnents for Draft ABG OJT/LSC RFI Report
(2) Response to Comments MNA
(3) Certification Statement
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ADMINISTRATIVE RECORD
SOUTHNAVFACENGCOM (Code ES32) (w/o encl)
IDEM (Doug Griffin)
TTNUS (Ralph Basinski) (w/o encl)



I certify under penalty of law that this document and all 
attachments were prepared under my direction or supervision in 
accordance with a system designed to assure that qualified 
personnel properly gather and evaluate the information submitted. 
Based on my inquiry of the person or persons who manage the 
system, or those persons directly responsible for gathering the 
information, the information submitted is, to the best of my 
knowledge and belief, true, accurate, and complete. I am aware 
that there are significant penalties for submitting false 
information, including the possibility of fine and imprisonment 
for knowing violations. 

SI NATURE f 
Environmental Protection Department Manager 
TITLE DATE 
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Comments provided by the United States Environmental Protection Agency (US EPA) are shown in bold 

font. Responses following each comment are shown in regular font. Changes to RCRA Facility 

Investigation (RFI) Report text are italicized and enclosed in quotation marks. 

GENERAL COMMENTS 

Comment GGI: 

The Solid Waste Management Unit (SWMU) 3 RCRA Facility lnvestigation (RFI) Report, dated 

November 2002 (RFI Report) is not complete with respect to the proposed groundwater 

investigation, when compared with the approved Quality Assurance Project Plan for Ammunition 

Burning Grounds Little Sulphur Creek and Jeep Trail Phase Ill RCRA Facility Investigation, dated 

April 2001 (QAPP). Section 4.0 of the QAPP contains the Sampling and Analysis Plan (SAP) for the 

RFI, and Section 4.4.2 describes the locations, analyses, and rationale for groundwater sampling. 
e 

k,, 

In the QAPP, thirteen new wells were proposed for installation depending upon the results 

of the first round of sampling at existing wells. These included: 

two shallow source wells (03MWT01 and 03MWT02) at the Burn Area and 

Burn Pit; 

seven shallow perimeter wells (03MWT03 *rough 03MWT09) downgradient 

and beyond the existing monitoring network; 

- one deep upgradient monitoring welt (03MWT10); and 

- three deep vertical extent wells (03MWT11 through 03MWT13) located in the 

area of existing wells 03-12,03-07, and 03-24, respectively. 

It is apparent from the analytical results of the existing monitoring well network that the 

above new wells are necessary to fully evaluate the nature and extent of contamination at 

SWMU 3. Section 5.3 of the RFI Report outlines the nature and extent of groundwater 

contamination, based on the samples collected from the 15 previously existing wells at the 

H:Ueep Trail RREPA Comments-03-19-03WTORTC EPA Cmmen*eRFI Report-Jeep Trail-04-28-03-acptdoc 
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unit. As depicted in Figures 5 5  and 5-6 of the RFI Report, nearly all existing wells sampled 

yielded organic and inorganic analytical results above health-based standards. The 

following are examples of results indicating the need for further groundwater 

characterization: 

The maximum chlorinated solvent concentrations were found in existing well 03-07, 

indicating the need for further characterization with depth as proposed for well 

03MWT11. 

- Polynuclear aromatic hydrocarbons (PAHs) and energetics were found in the 

greatest concentrations in subsurface soil samptes near the Bum Area and Bum Pit, 

where no monitoring wells exist, but where welts 03MWTO1 and 03MWT02 were 

proposed. 

Section 5.8 indicates that groundwater concentrations of RDX exceeding chemical 3 
of potential concern (COPC) levels extend to the site boundary, indicating the need 

for wells beyond the existing monitoring network. 

Upgradient well 03-16 had the highest levels of RDX, indicating the need for the 

upgradient monitoring well (03MWTT10) to determine the upgradient concentration 

at greater depth. 

- Soil borings 03SB24 and 03SB48 showed the greatest metal concentrations of the 

investigation. These are located near proposed wells 03MWT02 and 03MWT12, 

respectively. 

Revise the RFI Report to address these concerns regarding the incomplete characterization 

of groundwater at the unit. 

Response to Comment GC-1: A meeting was held on October 31,2001 concerning the adequacy of RFI 

data to support risk assessment and corrective measures studies for SWMU 03. The meeting was attended 

by representatives of the U.S. Navy Southern Division and NSWC Crane, Tetra Tech NUS, Inc., the U.S. 

H:Ueep Trail RFNPA Comments-03-1 9-03\RTC\RTC EPA Comments-RFI Report-Jeep Trail-04-28-03-acpt.doc 
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Army Corps of '~n~ ineers  Waterways Experiment Station, and Indiana University. -During this meeting data 

gaps were discussed. 

A Technical Memorandum addressing the data gaps was prepared in response to the meeting discussion 

and was submitted to U.S. EPA Region 5 in January of 2002. The Technical Memorandum 

presented ground water flow contours and chemical concentrations. The Technical ~emora;ldum 

concluded that additional ground water monitoring wells did not need to be installed to support the RFI. The 

basis of this conciusion was multifold: 

Proposed wells 03MWT01 and 03MWT02 were designed to monitor potential 

contaminant source areas, however, they were not required to be installed because 

there was no significant degree of soil contamination near these proposed well 

locations. No other wells were needed to monitor potential source areas, either, and 

soils were concluded to have been adequately characterized for risk assessment and 

for establishing the extent of contamination. 

Ground water contaminant migration was cited as being minimal between 1994 and 

2001 as evident by downgradient concentrations remaining essentially unchanged or 

decreasing. The chlorinated solvent concentrations in well 03-07 were cited as 

particular examples of such decreases between 1994 and 2001. This well is in the 

area of greatest chlorinated solvent concentrations. Decreases of explosives 

concentrations from 1994 to 2001 in many perimeter wells were also cited. Hence, 

installation of the remainiug 7 proposed shallow wells was concluded not to be 

necessary for establishing the lateral extent of contamination. 

Near the Burn Pit and Burn Area, the local shallow ground water flow is toward the 

northeast and southwest along an axis of Little Sulphur Creek. Outside of this area, 

the ground water flow is toward the south along the Little Sulphur Creek valley. While 

the local flows are away from the Little Sulphur Creek, regional ground water flow 

turns toward the creek and physically prevents lateral migration of the SMWU 3 

c HUeep Trail RFI\EPA Comments~03-19-03WTC\RTC EPA Comments-RFl ReportJeep Trai1-04-2803dcpt.doc 
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ground water contamination a w g  from. the creek. The installation of additional 

shallow wells was concluded not be warranted because the regional ground water flow 

redirects outward flowing contamination toward the creek. 

Vertical ground water migration was concluded to be prohibited by the Elwren Shale 

aquitard located at the base of the shallow ground water zone, hence the installation 

of 4 deep wells was not warranted. 

On June 6,2002, Mr. Peter Ramanauskas of U.S. EPA Region 5 sent an e-mail message to Mr. Bill Gates 

of Navy SOUTHDIV indicating concurrence with the Technical Memorandum conclusions and a suggestion 

that a "proper quantitative test to confirm that the TCWexplosives plume exits at Spring C only" might 

be conducted in conjunction with either the RFI or the CMS that is planned for SWMU 03. (See Attachment 

1 for copy of the June 6,2002 e-mail.) 

On the basis of this information, the Navy disagrees that ground water is inadequately characterized or that 
'3 

new wells should be installed. No change to the RFI Report has been made in response to this comment; 

however, Figure 1-18 of the RFI Report has been revised in response to Comment SC-4 to more accurately 

represent the Navy's understanding of regional ground water flow patterns. The text of Section 1.3.4 has 

also been revised in response to Comment SC-4 to more accurately describe ground water flow patterns. 

SPECIFIC COMMENTS 

Comment SC-1: 

Section 2.5.4, Sediment Samplinq. A comparison of Figure 1-7 from the RFI Report and Figure 4-1 

from the QAPP indicates that sediment sampling location 03SD10 was collected approximately 100 

feet upstream from the proposed sample location. Provide the rationale for this deviation from the 

QAPP. 

Response to Comment SC-1: As described in the RFI report in Section 2.5.4, each sediment sample was 

collected in a depositional area of the stream channel, where fine sediment had accumulated. In the case 

H:Ueep Trail RFNPA Comments-03-1943\RTC\RTC EPA Comments-RFI Report-Jeep Trail-04-2843-acpt.doc 
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of sediment sample 03SD10, the selected location was preferred to the planned location, which is 

approximately 100 feet downstream. The following text has been added to the end of Section 2.5.4, 

paragraph 1, of the RFI report to clarify this: 

43ased on field conditions, sediment samples (e.g., 03SD10) may have been collected in 

areas that were slightly different from the planned locations. These conditions include 

sampling location accessibility, availability of sediments, and predominant sediment grain 

size. Unless otherwise noted, the actual sampling locations are viewed to be as 

representative of drainage channel sediments as the originally planned locations " 

Comment SC-2: 

Section 5.2. Subsurface Soil, Energetics. The RFI Report indicates that the vertical extent of 
P- 

--dm* 

contamination has not been determined at soil boring 038824 and that the deep sample within this 

boring exceeded COPC screening levels. Since analytical results above COPC screening levels 

have been found in the deepest soil interval, further deep soil sampling in and around the area of 

this boring is warranted. Revise the RFI Report to address this issue. 

Response to Comment SC-2: The Navy disagrees that additional dioxin and furan sampling is warranted. 

The following text has been inserted at the end of Section 5.2, Energetics to clarify this: 

"Nevertheless, the energetic wmpound concentrations that are in excess of COPC 

screening levels do not exceed risk-based concentrations at soil boring 03SB24, sample 

03SB241215 . This is evident from a review of Figure 5-2 where none of the energetic 

compound concentrations have a flag next to them in subsurface soil at boring 03SB24. 

Thus, the concentrations of energetic compounds are sufficiently well bounded to support 

the evaluation of risk at this site. " 

Comment SC-3: 

Section 5.2, Subsurface Soil. Dioxins and Furans. Dioxin and furan sampling and analysis was 

CC 

k H:Ueep Trail RFI\EPA Comments-03-1 9-03WTCWTC EPA Comments-RFI ReportJeep Trail-04-2843-acpt.doc 
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restricted to only two soil borings at the north and south end of the Burn Pit (03SB19 and 038824). 

These borings yielded positive results for isomers of both dioxins and furans. Therefore, the 

extent of contamination cannot be determined and is so stated in this section. Based on the 

apparent subsurface hotspot in the area of monitoring well 03-07 and soil borings 03SB46 through 

038848, i t  is suggested that further dioxin and furan sampling and analysis be conducted in this 

area and in an expanded area around 03SB19 and 038824. Revise the RFI Report to address this 

issue. 

Response to Comment SC-3: The Navy disagrees that additional dioxin and furan sampling is warranted. 

For clarification, the following paragraph has been added to the end of Section 5.2, Dioxins and Furans: 

"Although the full extent of dioxin and furan contamination greater than COPC screening 

levels can not be defined from just two samples, the two samples analyzed for these 

chernicals were located where dioxinfluran contamination, if present, would be detected. 

The relatively low concentrations of the detected dioxins and furans indicate that these 

chemicals are not sbnificant site contaminants. They may even represent local 

anthropogenic background concentrations based on the comparison of site TEQs to 

literature values, however, there are no available background data for dioxins and furans 

at NSWC Crane. The insignificance of dioxin and furans at the OJTLSC is also evident 

from a review of Figure 5-3 that shows no risk-based criteria flags next to the plotted TEQs. 

This is the case even at soil boring 03SB24 where several chemicals exhibited the greatest 

degree of contamination. Therefore, while dioxins and furans were detected at 

concentrations greater than COPC screening levels, the concentrations are low and 

additional investigation of dioxins or furans is not warranted. " 

Comment SC-4: 

Section 6.3.2. Migration of Ground Water Contaminants to Little Sulphur Creek. This section states 

that the groundwater in the contaminated area around monitoring well 03-07 flows to the northeast, 

and refers to Figures 1-19 and 1-20. However, according to these figures, it appears that the area 

H:Ueep Trail RFIEPA Comments-03-1 903\RTC\RTC EPA Comments-RFI ReportJeep Trail-04-28-03-acpt.doc 
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around this monitoring well could potentially be a groundwater recharge area to which 

groundwater flows not only in a northeastern direction, but also in southeastern, southern, and 

southwestern directions. Decreasing contamination from the well 03-07 area not only goes in a 

northeastern direction towards wells 03-15 and 03-24, but also in a southwestern direction toward 

well 03-12, where contamination was also found. Because of these apparent other directions of 

groundwater flow, the model of groundwater volatile organic contamination flowing to the 

northeast, entering the eastern karst conduit, and flowing south toward Spring C (discussed in 

Section 6.3.2) appears to be incomplete. Revise the RFI Report to address the flow of volatile 

organic contaminants (VOCs) in these other directions, particularly toward the west and the 

western karst conduit. 

Response to Comment SC-4: TtNUS agrees with the comment that ground water flows away from the OJT 
P" 
'L area in two different directions (to the eastnortheast and the south-southwest). This ground water flow was 

discussed in more detail in Section 1.3.4. 

To address this comment and for further clarification regarding multiple ground water flow directions, the 

following revisions have been made to the document: 

1. Figure 1-18 has been revised to better show the influence of the two karst conduits on local ground 

water flow, 

2. The fourth paragraph of Section 1.3.4 Hydrogeology. Subsection Ground Water Flow Directions has 

been revised as follows: 

"Potentiometric surface maps for the BC-BC aquifer in the LSC watershed have been 

presented in previous reports (Murphy and Ciocco, 1990; Murphy, 1994). In general, the 

highest ground water elevations (560 to 565 feet amsl) in this aquifer were found at the 

northern end of the LSC watershed (north of ABG and in the vicinity of the Dye Burial 

Grounds). Ground water was generally flowing from north to south in the watershed, and 

c H:Ueep Trail RFI\EPA Comments-03-19-03\RTC\RTC EPA Comments-RFI Report-Jeep Trail-04-28-03-acpt.doc 



RESPONSE TO EPA COMMENTS DATED MARCH.l9,2003 ON 
THE RFI REPORT FOR SWMU 03 - OLD JEEP TR1AIL/EITTLE SULPHUR CREEK 

D A ~ D  NOVEMBER 2002 
NAVAL SURFACE WARFARE CENTER 

CRANE, INDIANA 
PAGE 8 OF 36 

flow direction was also inward toward-Little Sulphur Creek (i.e., from the primeter of the 

watershed m toward the creek and Johnson Hollow). The elevation where ground water 

discharges from Spring C was about 530 feet amsl. The lowest ground water elevations 

(about 510 to 515 feet amsl) were recorded at the southern end of the watershed at Spring 

A and well 03810. A comprehensive set of elevations was measured on June 12 and 13, 

2002. Table 1-3 lists all the known wells and stream gaging locations in the watershed, 

physical characteristics of each well, and the spatial coordinates and reference elevatims 

for each location. The water elevations that were measured in June 2002 are also listed in 

this table. Water levels were measured in a total of 120 monitoring wells and at four stream 

gage locations. A total of 64 monitoring wells are screened in the Big Clifty Sandstone, 

Beech Creek Limestone, or the collapse breccia material along LSC. The water levels 

measured in these 64 wells, along with the water levels of three stream gage locations, 

were used to map the potentiometric surface in the BC-8C aquifer. These water levels and 

potentiometric contours are presented in Figure 1 - 18. This figure shows the highest ground 

water elevation (577.59 feet amsl) was measured in the Dye Burial Grounds (well 02C20) 

at the northeast end of the watershed. The lowest elevations (51 1 to 512 feet amsl) were 

measured at the southern end of the watershed, close to Little Sulphur Creek (wells 038 10 

and 03C37 and Spring A). The wells in the ABG area had ground water levels of 543 to 560 

feet amsl. Wells in the OJT area had water levels ranging from 535 to 543 ft amsl. The 

ground water potentiometric map, based on the June 2002 set of measurements, shows 

that ground water flow is from north to south and from the perimeter of the watershed 

inward toward two karst ground water conduit systems. The two known conduits run from 

north to south, one on each side of the valley. The approximate locations of these karst 

conduits are shown on Figure 1-18. The contours indicate that Little Sulphur Creek is a 

losing stream fie., recharging the ground water system) in the northern part of the 

watershed and is a gaining stream (i-e., receives ground water discharge) near and south 

of Spring C. These ground water flow directions are similar to those presented by Murphy 

(1 994). " 

H:Ueep Trail RFREPA Cornrnents_(M.l9-03WTmTC EPA Comments-RFI Report-Jeep Trail-04-28-03-acpt.doc 
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3. Section 6.3.2 Contaminant Transport Pathway has been revised as follows: 

"A wntaminant transport pathway represents the physical path or the mechanism by which 

a contaminant moves or might move from one location (i.e., the source area) to another. 

A transport pathway may also involve a phase change for the contaminant (e.g., a 

contaminant is absohed to soil, volatilizes to soil gas in the vadose zone, and then migrates 

into basements as a gas). In addition, wntaminant transport pathways typically imply that . 

the contaminant is migrating to a new location, which may result in an unacceptable human 

health or ecological risk at the wntaminant destination. The determination of whether a 

pathway is currently causing a risk or could potentially cause a future risk depends on the 

combination of chemical characteristics, the existence of a potential pathway, the physical 

site conditions, and the potential for exposure to occur now or in the future. 

This section presents a brief overview of contaminant fate and transport pathways that 

exist at OJTLSC. Based on the evaluation of existing conditions at WTLSC, the following 

potential contaminant transport pathways may exist at the site: 

Leaching of soil contaminants to ground water. 

Migration of ground water contaminants within the aquifer. 

Mixing of ground water (i-e:, spring discharges and creekbed seepage) with surface 

water in LSC. 

Erosion and runoff of contaminated particles from soil and deposition in surface water 

bodies (i.e., Little Sulphur Creek). 

Leaching of contaminants from creek sediment to surface water. 

Migration of contaminants in surface water to downstream areas as dissolved orsorbed 

phases. 

Volatilization from soil, ground water, or surface water. " 

' H:Ueep Trail RR\EPA Comrnent~~O3-I - 0 3 T C T C  EPA Mmments-RFl Report-Jeep Trai1~04-28-03Pacpt.doc 
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DATA QUALITY COMMENTS 

GENERAL COMMENT 

Comment DQ-GGl: 

The data quality section provides mean quality control (QC) results. The obsenred QC range is also 

reported in some cases. However, when no outliers are discussed it is unclear if all individual 

associated QC results were acceptable. Clarify if the range represents individual QC results or 

mean results. If the range applies to mean results, clarify if outliers were detected in cases where 

only the mean was presented. In addition, clarify if mean or individual QC results have been 

considered when qualifying the data. 

Response to Comment DQ-GC-1: The fifth paragraph of Section 3.3.3 has been deleted. A new second 

paragraph has been added to Section 3.3, as follows: 3 
"All individual QC results have been considered in qualifying the data. If no outliers are 

discussed for a particular DQI then all data associated with that DQI were acceptable as 

compared to data quality control criteria specified by the laboratory performing the analysis 

or by the analytical method performed. However, the data quality review is not meant to 

identify data that are acceptable or unacceptable according data quality control criteria. 

Instead, it is designed to provide a quantitative measure of analytical performance that is 

not provided by data validation. The use of average RPDs is spelled out in the text; in all 

other cases, RPDs refer to individual RPD values." 

SPECIFIC COMMENT 

Comment DQ-SC- 1: 

Table 3-4, Solid and Aqueous Minimum and Maximum Detection Limits Versus RBTLs and EDQLs. 

This table indicates that minimum and maximum detection limits (DL)  that exceed laboratory 

method detection limits~instrument detection limits (MDLsnDLs) are highlighted. However, it 

appears that not all values exceeding the MDUlDL are highlighted. For example, acetone lists the 

H:Ueep Trail RFNPA Comments-03-1 9-03WTC\RTC EPA Comments-RFI Report-Jeep Trail-04-28-03-acpt.doc 
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observed maximum DL as 26.00 ClgR. The laboratory MDUlDL is 0.5 pgR, but the DL value is not 

highlighted. In addition, it appears that the trichloroethene observed maximum DL of 1.6 CcgR 

exceeds the laboratory MDUlDL of 0.5 pgR, but the maximum detection limit is not highlighted. 

Also, Page 1 of Table 3-4 indicates that the observed minimum DL for arsenic was 2.8 ClgR and the 

observed maximum DL was 1.00 CcgR. tt appears that these limits were erroneously reported. 

Revise the table to ensure that it is correctly highlighted, and clarify the arsenic minimum and 

maximum IDLMDL. 

Response to Comment DA-SC-1: Table 3-4 has been revised as follows: 

The minimum observed aqueous arsenic MDL (formerly, 2.8 pg/L) has been revised to correctly 

read '0.2U pg/L. 

The value of '26.00" (observed maximum DL) for the 'acetone" row has been revised to 

read '26.U and has been highlighted to represent that the reported maximum non-detect 

value exceeds the nominal laboratory MDL for aqueous samples. 
' The value of '5.30" (observed maximum DL) for the 'methylene chloriden row has been 

highlighted to represent that the reported maximum non-detect value exceeds the nominal 

laboratory MDL for aqueous samples. 

The value of '1.60" (observed maximum DL) for the ?richloroethenen has been highlighted 

to represent that the reported maximum non-detect value exceeds the nominal laboratory 

MDL for aqueous samples. 

All other maximum and minimum MDLsIlDLs have been compared to the nominal MDLsIlDLs to verify that 

the highlighting as indicated in Table 3-4 is accurate. 

MINOR COMMENT 

Comment DO-MC-1: 

F 

h H:Ueep Trail RFIEPA Comments-03-1 9-03MTCWTC EPA Comments-RFI Report-Jeep  rail-04-28-03-acpt.doc 



RESPONSE TO EPA COMMENTS DATED MARCH 19,2003 ON 
THE RFI REPORT FOR SWMU 03 - OLD JEEP TRAIULITTLE SULPHUR CREEK 3 

DATED NOVEMBER 2002 
NAVAL SURFACE WARFARE CENTER 

CRANE, INDIANA 
PAGE 12 OF 36 

Table 3-5, Soil and Sediment Percent Qualification Rates. Qualifier Code Definitions. This section 

defines the qualifier code "U" as pesticide/polychlorinated biphenyl (PCB) percent difference 

between columns for positive results. However, it appears that "U" was also used to qualify 

explosives and herbicides results. Revise the definitions to clarify the qualifier codes f i r  

explosives and herbicides. 

Response to Comment DA-MC-1: The last footnote in Table 3-5 has been revised to read as follows: 

= Percent difference between columns /detectors for positive results is >25% for GC /HPLC 

methods. 

H:Ueep Trail RWPA Comments-03-19-03\RTC\RTC EPA Comments-RFI ReportJeep Trail-04-28-03-acptdoc 
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HUMAN HEALTH RISK ASSESSMENT COMMENTS 

SPECIFIC COMMENTS 

Comment HHRA-SC-1: 

Executive Summarv (Page ES-4). The third and fourth bullet points in this section describe risks to 

potential future receptors that exceed a target risk of 1040r a target hazard index of 1.0. However, 

risks which fall within the National Contingency Plan (NCP) risk range of lo6 to lo4 are not 

discussed. From the Administrative Authority's perspective, acceptability of risk levels which fall 

within the NCP's relative risk range is based on the consideration of the inherent degree of 

conservatism and level of associated uncertainty in the quantitative point estimates of risk, and 

must be approved by U.S. EPA Region 5 on a case-by-case basis. All estimates of risk which 

J p  s- 
exceed U.S. EPA's lower bound point of departure (106) should be presented in summary sections 

L,. of the risk assessment. Revise the Executive Summary to include a discussion regarding risks 

within the NCP risk range at SWMU 3. 

Response to Comment HHRA-SC-1: The requested information is provided in Table 7-16 of the RFI report. 

Additionally, Tables 7-12, 7-13, 7-14, and 7-15 have been revised to include this information, however, 

according to the project decision rules, human health risks less than 1E-04 result in no further action. 

Therefore, the following text has been added to beginning of the first paragraph of the Executive Summary, 

Conclusions Section: 

The  project decision mles presented in Section I of the QAPP indicate the levels of risk at 

which the implementation of a Corrective Measures Study (CMS) would be warranted. For 

example. unless mitigating circumstances exist, an incremental lifetime cancer risk in 

excess of I x lo4 would trigger a CMS. If the human health risks were less than that value, 

no further action would be required. " 

Comment HHRA-SC-2: 

P" 
L H:Ueep Trail RFI\EPA Comments-03-1 9-03WTCWTC EPA Comments-RFI ReportJeep Trail-04-28-03-acpt.doc 
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Table ES-1, Summarv of Receptor-Specific Human Risks, and Hazards and Ecoloslical Risks. and 

Recommendations. Although it is stated in the Executive Summary that current exposure 

scenarios do not result in any adverse risk or hazard, Table ES-1 indicates that current risks to an 

off-site resident receptor fall within the NCP risk range (9E-06 and 1E-05 for a child and adult 

resres&ntial receptor, respectively). Based on a comparison of the text and tables, it appears that 

risks that fall within the NCP risk range are not considered to be adverse, and therefore do not 

indicate a need for remedial action. It is the decision of U.S. EPA Region 5 to determine whether 

risks to receptors at SWMU 3 that fall within the NCP risk range are acceptable. Replace statements 

in the RFI report regarding the acceptability of risks that fall within the NCP risk range with 

something similar to "risk range for which remedial actions are not usually performed." 

Response to Comment HHRA-SC-2: 

Table ES-1 of the RFI report is designed to summarize the risk characterizations and to identify the actions 

3 
to be taken based on those characterizations. It is correct that no corrective action was identified for cancer 

risks that are less than 1 E-04. This was in accord with the EPA-approved quality assurance project plan 

(QAPP) under which'this investigation was conducted. Figure 1-23 of the approved QAPP indicates that no 

corrective action will be implemented unless risks exceed 1 E-04 (cancer risk) or HI = 1.0 (non-cancer, target 

organ effect). If the proposed statement 'risk range for which remedial actions are not usually performed" 

would replace the existing text, then it would be inconclusive as to whether or not further action is 

recommended. Therefore, no changes have been made to the document in response to this comment. 

Comment HHRA-SC-3: 

Section 4.2, Selection of Human Health Risk Chemicals of Potential Concern. Constituents were 

selected as COPCs if detected concentrations were greater than screening levels and also 

exceeded background concentrations. However, U.S. EPA policy no longer supports excluding 

COPCs from the risk assessment based on a comparison to background conditions (Role of 

Background in the CERCLA Cleanup Program; OSWER 9285.6-07P; April 26, 2002). This OSWER 

H:Ueep Trail RFIEPA Comments-03-19-O3WTC\RTC EPA Comments-RFI Report-Jeep Trail-04-28-03-acpt.doc 
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directive recommends that naturally-occurring analytes present at concentrations that exceed 

risk-based criteria should be carried forward into the quantitative estimates of risk and hazard. In 

particular, the Directive states: "...This approach involves addressing site-specific background 

issues at the end of the risk assessment, in the risk characterization. Specifically, the COPCs with 

high background concentrations should be discussed in the risk characterization, and if data are 

available, the contribution of background to site concentrations should be distinguished. COPCs 

that have both release-related and background-related sources should be included in the risk 

assessment. When concentrations of naturally occurring elements at a site exceed risk-based 

screening levels, that information should be discussed qualitatively in the risk characterization. " 

EPA-Region 5 recognizes that NSWC Crane has conducted a site-wide sampling program to 

F" 
establish site-specific background data on the presence of naturally-occurring inorganic 

i 
h ~ .  constituents (i.e., metals). Consequently, the risk assessment for SWMU 3 should be revised to 

provide a qualitative discussion (in the risk characterization section) which identifies any 

constituents that exceed risk-based screening levels but were eliminated from the risk assessment 

based on comparison to site-specific background levels. 

Response to Comment HHRA-SC-3: A qualitative discussion, which identifies constituents that exceed 

risk-based screening levels but were eliminated from the risk assessment based on comparison to 

site-spqcific background levels, has been added to the RFI Report as Section 7.5.3. 

Comment HHRA-SC-4: 

Section 4.2.1, Lead as a COPC. Contrary to what is stated in the text, the screening levels for lead in 

soil (e.g., the Region 9 Preliminary Remediation Goal [PRG]) do represent risk-based screening 

levels. They are calculated on the basis of not exceeding a 10 microgram per deciliter (ug/dL) 

blood-lead concentration, which represents the level above which adverse health effects are known 

to occur. Revise the human health risk assessment (HHRA) to correct this error. 

'P 

H:Ueep Trail AFIEPA Comments-03-19-03\RTC\RTC EPA CommentflFI ReportJeep Trai1_04-28-0303acpt.doc 



RESPONSE TO EPA COMMENTS DATED MARCH 19,2003 ON 
THE RFI REPORT FOR SWMU 03 - OLD JEEP TRAIL/LITTLE SULPHUR CREEK 3 

DATED NOVEMBER 2002 
NAVAL SURFACE WARFARE CENTER 

CRANE, INDIANA 
PAGE 16 OF 36 

~esponse to Comment HHRA-SC-4: The Navy disagrees that soil screening levels for lead presented in the 

EPA Region 9 PRG table represent risk-based concentrations. The screening level for lead that is 

presented in the EPA Region 9 PRG table is the OWSER screening level for lead. The OWSER screening 

level of 400 mgkg for residential exposures to lead is based on other factors besides risk. For example, 

inputting the OSWER screening level into EPA's lUEBK model results in unacceptable blood lead levels. 

No changes have been made to the document in response to this comment. 

Comment HHRA-SC-5: - 
Section 7.3.1.3, Potential Current and Future Receptors of Concern and Exposure Pathwavs. It is 

stated under the first bullet point of this section on page 7-5 that hunting activities are permitted at 

the base. However, it does not appear that potential exposure to contaminants through ingestion 

of game species has been cons7dered in the risk assessment. At a minimum, this pathway should 

be qualitatively evaluated, to ensure that all potential exposure pathways have been addressed, 

3 
especially in consideration of contaminants which have the capacity to bioaccumulate, 

bioconcentrate and biomagnify within the food chain. Revise the risk assessment to include an 

evaluation of potential exposure through food obtained while hunting in the vicinity of SWMU 3. 

Response to Comment HHRA-SC-5: Due to the large degree of uncertainty associated with this potential 

exposure pathway, potential risks to hunters ingesting game that they have caught on-site has been 

qualitatively evaluated in the Uncertainty Analysis. A new final sentence has been added to end of the first 

bullet, Trespassers, in Section 7.3.1.3, Potential Current and Future Receptors of Concern and Exposure 

Pathways as follows: 

"Potential risks to hunters from ingestion of game species that were caught on-site will be 

qualitatively evaluated in the Section 7.6, Uncertainty Analysis." 

The following text has been added as a new Subsection after the existing final paragraph in Section 7.6.2, 

Uncertainty in the Exposure Assessment. 

H:Ueep Trail RFI\EPA Comments-03-19-03\RTC\RTC EPA Comments-RFI Report-Jeep Trail-04-28-03-aqt.doc 
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"Potential Risks Associated with the lnqestion of Games Species bv Hunters 

The general public is restricted from hunting at Crane. For example, only Crane 

employees, militarypersonnel and their dependentdguests are allowed to hunt at Crane in 

2002. Reportedly, white tail deer are the only game species hunted at Crane that would 

provide a route for any potentially significant exposure to contaminants, in part because 

they are the only large game species. However, white tail deer have a large home area that 

encompasses an area much larger than the study area. Consequently, the deer exposures 

to site-related contaminants are expected to be minimal. Furthermore, based on anecdotal 

evidence that includes communications with a knowledgeable NSWC Crane employee, it is 

believed to be unusual for hunters to bag more than four &era year at Crane, Therefore, 

any deer consumed by people hunting at Crane will comprise a very small portion of their 

overall diet. Thus, potential risks through exposure to contaminants through ingestion of 

game species is expected to be insignificant. The €PA will be notified if additional 

information becomes available on hunting habits at Crane that would change this 

conclusion. " 

Comment HHRA-SC-6: 

Section 7.5.2.1. Noncarcinoqenic Risks - RME. The second to last paragraph of this section on 

page 7-27 discusses the noncarcinogenic risks calculated for a future on-site child resident and 

future on-site adult resident. The hazard indices (HI) for these two receptors were greater than the 

target hazard index of 1. It is stated that the highest detected concentrations of 2,4,6-trinitrotoluene 

and RDX (the risk drivers for this receptor population) occurred in two samples, and that if these 

two samples were to be removed from the dataset, then HIS for the future on-site child and adult 

resident would be within "acceptable levels." It is not clear, based on this statement, whether 

estimates of noncarcinogenic hazard will be used as generated in this risk assessment, or whether 

HIS will be recalculated using a limited dataset. Revise the risk assessment to clarify whether 

estimates of noncarcinogenic hazard presented in this document will be used, or whether they will 

be recalculated. 

F 
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It is also not clear how the dataset will be limited if estimates of noncarcinogenic hazard are 

recalculated. Specifically, it is not clear whether the areas of contamination identified by these two 

samples will be remediated, or whether the samples will be identified as statistical outliers, and 

removed from the dataset without removing the potential area of contamination. , If estimates of 

noncarcinogenic hazard are recalculated, provide an explanation of how the samples in question 

are "removed from the dataset" as stated in the current version of the risk assessment. 

Response to Comment HHRA-SC-6: As shown in Table 7-16, RDX and 2,4,6-trinitotoluene were identified 

as major risk drivers in surface soil. In addition Table ES-1 recommended that these chemicals be 

evaluated in the CMS. 

As discussed in the Nature and Extent section, elevated concentrations of RDX and 2,4,6-trinitotoluene 3 
were limited to a small area associated with two soil samples,(03SS22 and 03SS24). The purpose of 

calculating risks excluding the data associated with these two soil samples was to demonstrate that the 

unacceptable risks were associated with samples 03SS22 and 03SS24 and to further demonstrate that risks 

from exposures to soil outside of the area bounded by these two soil samples would be within U.S. EPA 

acceptable levels. 

The RFI does not identify these two samples as statistical outliers. The CMS, where risk management 

issues are address, will discuss whether these two samples will be remediated. 

For further clarification, the last two sentences in the fifth paragraph of Section 7.5.2.1, Noncarcinogenic 

Risks - RME have been revised as follows: 

"As discussed in Section 5.1,Surface 'Soil, the highest detected concentrations of 

2,4,6-trinitotoluene and RDX occurred in samples 03SS22 and 03SS24. HIS for exposures 

to surface soil samples collected outside of the area bounded by these two samples would 

be 0.2 for the adult resident and 2 for the child resident, although the target organ specific 

H:Ueep Trail RFI\EPA Comments-03-19-03\RTC\RTC EPA Comments-RFI ReportJeep Trail-04-2&03-acpt-doc 
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HIS would be less than or equal to I ,  indicating that adverse noncarcinogenic effects would 

not be anticipated for these receptors. Thus indicating that the unacceptable HIS for child 

and adult residents are being driven by the elevated concentrations of 2.4.6-trinitotoluene 

and RDX at sampling locations 03SS22 and 033324." 

The sixth sentence in the fifth paragraph of Section 7.7. Summary and Conclusions has been to read as 

revised as follows. 

uHls for exposures to surface soil samples collected outside of the area bounded by these 

two samples would be m'thin acceptable levels indicating that the unacceptable HIS for child 

and adult residents are being driven by the elevated concentrations of 2.4.6-trinitotoluene 

and RDX at sampling locations 03SS22 and 03SS24." 

C 
Comment HHRA-SC-7: 

Section 7.5.2.2, Carcinoqenic Risks - RME. This section discusses the estimates of risk for all 

receptors based on the Reasonable Maximum Exposure (RME). It is stated in the first paragraph of 

this section that cumulative lifetime incremental cancer risk (LICR) for the adolescent trespasser, 

off-site child and adult residents, construction worker, maintenance worker, and child and adult 

recreational users were "less than or within U.S. EPA's target risk range." However, the only risks 

discussed in the subsequent text are those that exceed the upper bound target risk of lo4 
(occupational worker). It appears that estimates of risk that fall within the risk range of lo6 to lo4 
are not considered to be adverse. As discussed above, it is the decision of U.S. EPA Region 5 to 

determine whether risks to receptor populations at SWMU 3 that fall within the NCP risk range are 

acceptable, and these risks should therefore be discussed within the risk assessment. Revise the 

risk assessment to incorporate this change. 

Response to Comment HHRA-SC-7: Table 7-16 provides a summary by media and receptor of those 

chemicals with cancer risks greater than 1 x 10" and hazard indices greater than 1. Cancer risks and 

hazard indices are discussed in the risk characterization section using the target levels presented in the ' H:Ueep Trail RFNPA Camments-03-19-03RTC\RTC EPA Comments-RFI Report-Jeep Trai l~04-28-03~a~.doc 
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Quality Assurance Project Plan for Ammunition Burning Grounds, Little Sulphur Creek and Jeep Trail 

Resources Conservation and Recovery Act (TtNUS, 2001 ). 

No changes have been made to the RFI text, however, for clarification Tables 7-12, 7-13, 7-14, and 7-15 

have been revised to include all chemicals by exposure pathway with cancer risks greater than 1 x lo6 and 

hazard indices greater than 1. For further discussion, please see the response to Comment HHRA-SC-1. 

Comment HHRA-SC-8: 

Section 7.5.2.2. Carcinoqenic Risks - RME. The second paragraph of this section on page 7-28 

discusses the carcinogenic risks calculated for a future on-site lifelong resident. The incremental 

lifetime cancer risk (ILCR) for this receptor is greater than the upper bound target risk of lo4. It is 

stated that the highest detected concentrations of 2,4,&trinitrotoluene and RDX (the risk drivers for 

this receptor population) occurred in two samples, and that if these two samples were to be 3 
removed from the dataset, then the ILCR for the future on-site lifelong resident would be within 

"acceptable levels." It is not clear, based on this statement, whether risk estimates will be used as 

generated in this risk assessment, or whether the ILCR will be recalculated using a limited dataset. 

Revise the risk assessment to clarify whether risk estimates presented in this document will be 

used, or whether they will be recalculated. 

It is also not clear how the dataset will be limited if risk estimates are recalculated. Specifically, it is 

not clear whether the areas of contamination identified by these two samples will be remediated, or 

whether the samples will be identified as statistical outliers, and removed from the dataset without 

removing the potential area of contamination. If the ILCR is recalculated, provide an explanation of 

how the samples in question are "removed from the dataset" as stated in the current version of the 

risk assessment. 

Response to Comment HHRA-SC-8: As shown in Table 7-16, RDX and 2,4,6-tnnitotoluene were identified 

as major risk drivers in surface soil. In Table ES-1 Recommendations, these chemicals are indicated as 
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requiring further evaluation in the CMS. 

As discussed in Subsection 5.1, Surface Soil, of Nature and Extent, elevated concentrations of RDX and 

2,4,6-trinitotoluene were limited to a small area associated with two soil samples (03SS22 and 03SS24). 

The purpose of calculating risks without using data from these two soil samples was to show that the 

unacceptable risks were associated with these two samples and risks from exposures to soil outside of the 

area bounded by these two soil samples would be within the U.S. EPA target risk range. 

The RFI text does not identify these two samples as statistical outliers. The CMS, where risk management 

issues are addressed, will discuss whether these two samples will be remediated. The last sentence in the 

first paragraph of Section 7.5.2.2, Carcinogenic Risks - RME, has been revised as follows: 

73e ILCR for exposures to surface soil samples collected outside of the area bounded by 

these two samples would be 6 x la6 for the future on-site lifetime resident, which is within 

U.S. EPA target risk range. This indicates that the unacceptable ICL Rs for child and adult 

residents are being driven by the elevated concentrations of 2.4.6-trinitotoluene and RDX 

at sampling locations 03SS22 and 03SS24. " 

P 

The fifth sentence in the seventh paragraph of Section 7.7, Summary and Conclusions, has been revised 

as follows. 

The ILCR for exposures to surface soil samples collected outside of the area bounded by 

these two samples would be within the U.S. EPA target risk range. This indicates that the 

unacceptable ICLRs for the future lifetime residents are being driven by the elevated 

concentrations of 2,4,6-trinitotoluene and RDX at sampling locations 03SS22 and 03SS24." 

Comment HHRA-SC-9: 

Section 7.5.2.4, Risks from Lead. On page 7-30 the third paragraph of this section discusses the 

risks from lead calculated for a future on-site child resident. It is stated that lead was detected in 

c HNeep Trail RFWPA Comments-03-1 943WlTCWTC EPA Comments-RFI Repofi-Jeep T1ai1~04-2803~acpt.da: 



RESPONSE TO EPA COMMENTS DATED MARCH 19,2003 ON 
THE RFI REPORT FOR SWMU 03 - OLD JEEP TRAILILITTLE SULPHUR CREEK 

DATED NOVEMBER 2002 
3 

NAVAL SURFACE WARFARE CENTER 
CRANE, INDIANA 

PAGE 22 OF 36 

only one sample (03SS240002) at a concentration that exceeded the screening level of 400 mgkg. 

It is further stated that if this sample was removed from the dataset, then the average blood-lead 

level generated using the Integrated Exposure Uptake Biokinetic (IEUBK) model for the future 

on-site child resident would be within acceptable levels" It is not clear, based on this statement, 

whether risk estimates will be used as generated in this risk assessment, or whether the blood-lead 

level will be recalculated using a limited dakset Revise the risk assessment to clarify whether 

estimates of risk from lead (estimated as blood-lead levels) presented in this document will be 

used, or whether they will be recalculated. 

It is also not clear how the dataset will be limited i f  blood-lead levels are recalculated. Specifically, 

i t  is not clear whether the areas of contamination identified by sample 03SS240002 will be 

remediated, or whether the sample will be identified as a statistical outlier, and removed from the 

dataset without removing the potential area of contamination. If bloodlead levels are recalculated, 3 
provide an explanation of how the sample in question is "removed from the dataset" as stated in 

the current version of the risk assessment. 

Response to Comment HHRA-SC-9: As shown in Table 7-16, lead was identified as a major risk driver in 

surface soil. The purpose of calculating risks without using data from this one soil sample was to show that 

the unacceptable risks were associated with just one sample and that risks from exposures to soil outside 

of the area bounded by this one soil sample would be within acceptable levels. 

The RFI text does not identify this sample as a statistical outlier. The CMS, where risk management issues 

are addressed, will discuss whether this sample will be remediated. The third paragraph of Section 7.5.2.4, 

Risk from Lead, will be revised as follows: 

"Hypothetical future residential exposures to lead in surface soil were evaluated using the 

IEUBKlead model (U.S. €PA, 2002a). As recommended by the IEUBK model, the average 

concentration of lead in surface soil of 1,224 mgkg was used as the exposure point 

concentration for soil for the 1-acre EU. The average concentration of lead in ground water 
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of 0.34 pg/L was used as the exposure point concentration for drinking water. Default 

parameters were used for the rest of the model input parameters. IEUBK model outputs are 

included in Appendix G. The lead concentration of 1,224 mgkg in surface soil results in 

60 percent of future on-site child residents having a blood-lead level greater than 10 pg'dL 

and a geometric mean blood-lead level of 11 pg'dL. This exceeds the EPA goal, as 

described in the 1994 OSWER directive, of no more than 5 percent of chiwen exceeding 

a 10 pg'dL blood-lead level. Lead was detected in only one surface soil sample (10,200 

m@g - 03SS240002) at a concentration that exceeded the screening level of 400 m@g. 

The second highest detected concentration of lead in surface and subsurface soil across 

the entire site was 244 m@g. The average concentration of lead in surface soil outside of 

the area bounded by sample 03SS24 is 57 mgkg. Using this value in the IEUBK model 

results in 0.02 percent of future on-site child residents having a blood-lead level greater 

than 10pg'dL and a geometric mean blood-lead level of 1.6 pg'dL. These results are within 

the goals described in the 1994 OSWER directive, of no more than 5 percent of children 

exceeding a 10 pg'dL blood-lead level. These results indicate that the unacceptable risks 

from exposures to lead in surface soil by child residents are being driven by the elevated 

lead concentrations in sample 03SS24002. " 

  he last sentence in fifth paragraph of Section 7.7, Summary and Conclusions has k n  revised as follow: 

YO(posures to lead in surface soil outside of the area bounded by sample 03SS24002 

would be within the goals described in the 1994 OSWER directive, of no more than 5 

percent of children exceeding a 10 pg'dL blood-lead level. These results indicate that the 

unacceptable risks from exposures to lead in surface soil by child residents are being driven 

by the elevated lead concentrations in sample 03SS24002. " 
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ECOLOGICAL RISK ASSESSMENT COMMENTS 

GENERAL COMMENTS 

Commenf ERA-GC- 1: 

It is stated throughout the RFI Report that Step 3a is the first step of the baseline ecological risk 

assessment (BERA) process, and is used to refine the list of COPCs from the screening-level 

ecological iisk assessment (SERA). While the refinement of COPCs after the SERA is acceptable, 

the scientific management decision point (SMDP), that is recommended to be presented at the 

completion of the SERA in both the Ecological Risk Assessment Guidance for Superfund: Process 

for Designing and Conducting Ecological Risk Assessments (1997 U.S. EPA ERA guidance) and the 

Navy's ERA method (see Figure 8-I), has not been clearly presented. 

The presentation of the SMDP should be based on the results of the SERA Steps 1 and 2, and it 3 
should be indicated whether data collected for the SERA are adequate for the decision presented in 

the SMDP. It is understood that a discussion of data gaps and uncertainties is provided in Section 

8.5, STEP 3a - COPC REFINEMENT, and it is not intended that this information be restated for the 

SMDP. However, the information provided throughout the document should be integrated and 

presented in the context of an SMDP at the end of SERA Steps 1 and 2 to support the decision made 

for the SMDP in the context of ecological risk. Revise the RFI Report to include a clear presentation 

of the SMDP at the completion of U.S. EPA Steps 1 and 2 of the SERA based on information 

provided in the SERA, before progressing to Step 3a. 

Response ERA-GC-1: The RFI report has been revised to include the SMDP as a new Section 8.5 

(ScientificIManagement Decision Point) presented after Steps 1 and 2 of the SERA and prior to Step 3a of 

the BERA. Note that all following sections have been renumbered to reflect this addition. 

Attachment 1 to this comment response document presents the new Section 8.5 (ScientificIManagement 

Decision Point). 
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Comment ERA-GC-2: 

No information is provided in the RFI Report on threatened and endangered (T&E) species for 

SWMU 3, with the exception of the lndiana Bat. Therefore, it is unclear whether T&E species or 

other special status species or communities may be present at SWMU 3. Special consideration 

must be given to T&E species, and measurement and assessment endpoints selected for 

examining potential exposure to these species should focus on assessing risks to individuals, not 

populations. Revise the RFI Report to provide information documenting that T&E species and 

species of special concern, in addition to the lndiana bat, are absent at the site. If complete 

information cannot be provided to verify that these species are unlikely to use the site, then T&E 

species and species of special concern must be considered in the SERA. The Illinois natural 

heritage program or biodiversity database should be consulted in determining the potential 
P- 

L presence of special status species or habitats in proximity to SWMU 3, and documentation of the 

consultation should be provided in the RFI Report as an Appendix. 

In terms of the lndiana Bat, it is stated that this species was not used to represent insectivorous 

mammals for the SWMU 3. This is based on the fact that risk evaluations to the lndiana Bat along 

Sulphur Creek are considered "low", and the fact that the Navy has not yet received comments on 

the risk evaluation for the lndiana Bat. However, no information is provided in this document to 

indicate what "low" risks represent. tn addition, although a risk evaluation for the lndiana Bat has 

been submitted by the Navy (January 2002), no official determination has yet been made on this 

report. Therefore, until the risk evaluation is officially approved and accepted, the lndiana Bat 

should be included as a T&E receptor of concern for investigation of the Naval Surface Warfare 

Center - Crane Division (NSWC Crane) facility. Revise the RFI Report to include this information. 

Alternatively, the Navy may include the lndiana Bat risk assessment as an Appendix and summarize 

the risk results and conclusions in the RFI Report. 

Response to comment ERA-GC-2: The following discussion of the threatened and endangered 

r 
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species has been added as the last paragraph of Section 8.2.1, Site Description: 

"An Endangered Species Management Plan for NSWC Crane was prepared in 

October 2000 (Comarco Systems, Inc., 2000). As part of this plan, the federal and 

state endangered, threatened, and species of special concern for the facility were 

identified. There are numerous species of wildlife located throughout NSWC 

Crane. Of these species, some are listed as endangered, threatened, or species 

of special concern, including several birds [bald eagle, osprey, sharp-shinned 

hawk, red-shouldered hawk, broad-winged hawk, black and white wahler, hooded 

wahler, worm eating wahler (B&R Environmental, 1997)], two mammals (Indiana 

Bat, Bobcat), and two reptiles (timber rattlesnake, northern copperhead). There is 

some uncertainty for potential risks to these protected species at the site because 

risks to those species were not specifically evaluated in the ERA." 
3 

The following text has been added as the last paragraph in Section 8.2.5.3, Selection of Receptor 

Species: 

"As presented in Section 8.2.1, several endangered, threatened, or species of 

special concern are present at NSWC Crane, and potentially may inhabit S WMU 

03, although it is unlikely that bald eagles and ospreys will feed at the site because 

they usually feed in large open waters. Risks to the endangered, threatened, or 

species of special concern were not specifically calculated, with the exception of 

the Indiana bat for reasons presented in this paragraph. As discussed in Section 

8.2.5.1, large carnivorous mammals and birds were not selected as assessment 

endpoints because S WMU 03 is very small compared to the home range of these 

species and because the greatest exposure to site contaminants is expected to 

occur to small mammals and birds that ingest invertebrates, fish, or plants. 
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Therefore, risks to the bobcat, bald eagle, osprey, sharp-skinned hawk, 

red-shouldered hawk, and broad-winged hawk are not specifically evaluated in this 

ERA, but are discussed in the uncertainty analysis section as presented in Section 

8.7.1. The black and white warbler, hooded warbler, and worm eating warbler are 

all invertebrate eating birds that consume insects. These birds may be present in 

the area around SWMU 03 because of the open grass and wooded area 

surrounding the S WMU. Therefore, the American robin (an insectivorous bird) will 

serve as a surrogate for those species and the uncertainties will be discussed in 

Section 8.7.1. Risks to the endangered reptile species are not evaluated in this 

ERA because exposure factors are not established for most species, and toxicity 

data are limited. " 
P" 
* 

The following discussion has been added as new fourth paragraph in the renumbered Section 

8.7.1, Endpoints: 

"As discussed in Section 8.2.5.3, several endangered, threatened, or species of 

special concern are present at NS WC Crane, and potentially may inhabit S WMU 

03. Risks to these species were not specifically calculated, with the exception of 

the Indiana bat for reasons presented in Section 8.2.5.3 so the uncertainties of not 

calculating risks to these species are presented in this paragraph. As discussed 

above, risks to the large carnivorous mammals and birds are expected to be 

negligible so risks to the bobcat, bald eagle, osprey, sharp-skinned hawk, 

red-shouldered hawk, and broad-winged hawk also are expected to be negligible. 

Warblers consume mostly aboveground insects such as caterpillars, beetles, 

spiders, and flies, as opposed to the worms consumed by the American robin in the 

food chain model. Since worms are in direct exposure to the soil, it is expected that 

they would have greater levels of contaminants at SWMU 03 that the other 

F" 
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aboveground insects. Therefore, risks to the robins from consuming worms are 

expected to be greater than risks to the warblers from consuming aboveground 

insects. Risks to the worm eating American robin from chemicals in the surface soil 

and surface water were determined to be low. Therefore, risks to the warblers also 

are expected to be low (and should be lower) than risks to robins." 

As stated in the fourth paragraph of Section 8.2.5.3, Selection of Receptor Species, the federally 

endangered lndiana bat was not used to represent insectivorous mammals in the food-chain 

modeling because of previous evaluations of this species. A study conducted at the ABG in the 

summer of 2000, determined concentrations of explosive compounds, phosphorus, and metals in 

the tissues of insects commonly consumed by the lndiana bat. Based on these data, an 

Ecological Risk Evaluation for the lndiana bat from the consumption of those insects was 

conducted by the Navy and submitted to Regulators in January, 2002. Comments on this risk 
3 

evaluation were received from U.S. EPA in January, 2003. Responses to those comments were 

submitted back to the U.S. EPA in March, 2003. The Navy will include the risk evaluation as an 

Appendix to this RFI report once the evaluation has been finalized. 

Comment ERA-GC-3: 

The conclusion reached in this document is that based on the results of the SERA and Step 3a, no 

COPCs are retained as Chemicals of Concern (COCs) in media sampled for SWMU 3. These 

conclusions were based mainly on home range considerations, bioavailability considerations, and 

the fact that hazard quotients [Ecological Effects Quotients (EEQs)] were relatively low. 

Rather than using qualitative evaluations of home range and bioavailability to discount the risk 

results, more site specific exposure assumptions should be incorporated into the wildlife exposure 

modeling. For the SERA, home ranges should be set at one, in order to provide a conservative 
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estimate for the potential of ecological risk. Any bioavailability adjustments should be justified and 

documented with literature citations or site specific information. 

An alternative to complete revision of the exposure modeling and risk characterization would be to 

include a more quantitative assessment of risk uncertainties. This would include bounding the 

current risk estimates in the Uncertainty Section by recomputing some EEQs using less 

conservative bioavailability and area use assumptions. This is a preferred alternative to the largely 

qualitative evaluation of uncertainties presented in Section 8.6. A complete reassessment of COPC 

risks would not be necessary, and should be focused on those contaminants that exceeded an EEQ 

of one. 

More importantly, based on the information provided, it does not appears that all COPCs should be 

C removed from further consideration for SWMU 3. For example, dose modeling for the American 

robin shows that based on conservative examinations for both No Observed Adverse Effect Levels 

(NOAELs) and Lowest Observe Adverse Effect Levels (LOAELs), EEQs for chromium, lead, 

mercury, and zinc all exceed one. Furthermore, EEQs for these analytes still exceed one for less 

conservative modeling based on the NOAEL, with lead exceeding an EEQ of one using a LOAEL. 

Cadmium, lead, copper and zinc follow the same trends for raccoon and kingfisher EEQs for 

conservative dose modeling, with all of these COPCs retained for the raccoon based on less 

conservative dose modeling using the NOAEL, and lead and zinc retained for the kingfisher. 

Raccoon EEQs were also above one for copper and zinc for less conservative modeling based on 

the LOAEL. In addition, a number of these COPCs exceeded benchmarks for plants, earthworms, 

and aquatic organisms. Therefore, it appears that these analytes should be retained for further 

examination as COCs. Revise the RFI Report to include copper, zinc, and lead as COCs, or provide 

further justification that these chemicals should not be retained as COCs. Additional contaminants 

must also be considered as potential COCs because they were inappropriately excluded in the 

COPC evaluation because of uncertainty associated with the source of contamination (See Specific 

Comment 3). 

<- 
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Response to comment ERC-GC-3: As indicated in the last paragraph of the renumbered Section 8.6.3.1, 

Methodology, the LOAEbvg was used in Step 3a to further refine the list of COPCs identified during the 

ecological screening. The LOAEbvg was used as the kut-off" point for defining the risk drivers at SW MU 

03 because it is considered the point where risks may occur verses the NOAELavg where risks are not 

expected to occur. It is more appropriate to carry chemicals forwards when risks may occur, versus when 

risks will not occur. For this reason, lead in the robin model was the only chemical with a LOAEbvg greater 

than 1.0 and a more specific and quantitative scenario for lead was included by removing the elevated lead 

sample concentration at 03SS24. This seemed appropriate because the area represented by 03SS24 is 

relatively small as compared to SWMU 03 overall. As indicated in the newly renumbered Section 8.6.3.2, 

the average surface soil lead concentration without sample 03SS24 is 40 mgkg. Under the average 

exposure scenario, lead EEQs for the robin based on 40 mglkg are 6.2 (NOAEL-based) and 0.6 

(LOAEL-based). It was determined that these relatively low EEQs indicate that potential lead-related risks 3 
via the food-chain are negligible for insectivorous avian receptors, except in the vicinity of sample 03SS24. 

For this reason, lead was retained as a surface soil COC for the potential to cause adverse risks to 

insectivorous birds in the vicinity of 03SS24. 

A recalculation of the EEQs similar to that of lead in the robin model, however, was not conducted for the 

piscivorous surrogate species and instead a qualitative discussion was incorporated into the text. However, 

the Navy agrees that a quantitative recalculation using other less conservative scenarios (i-e., area use 

factors) is appropriate for the kingfisher and raccoon. The following text, including two new paragraphs, 

have been added to the end of the third paragraph in the renumbered Section 8.6.3.2, Results and 

Discussion, Subsection. Piscivorous Receptors: 

"...For this reason, area use factors were used in recalculating the EEQs for both the 

kingfisher and raccoon models. This assumption was used because it is unlikely that 

piscivorous birds and mammals will obtain 100 percent of their food from LSC for several 

reasons. Most of LSC from the headwaters to Spring C is intennittent, and is typically dry. 

The stream becomes perennial downstream of Spring C (with the exception of the deep 
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pools by Springs A and C), however, most of the creek in this area consists of shallow riffles 

and runs. Therefore, the size and quantity of fish in this portion of LSC is limited by the 

habitat to mostly small fish, except perhaps in the pools. This is further supported by the 

biological surveys conducted in 1995 as described in Section 8.2.1 of this report. Based on 

this survey, the most abundant fish were bluntnose minnows, silverjaw minnows, gizzard 

shad, and creekchubs; most of which are small fish species. Less then 50 individuals from 

each species were collected with the exception of the bluntnose minnows, where more than 

50 individuals were collected. Although the collected fish samples were not weighed, these 

species are generally small and weigh only a few grams. Some larger fish may have been 

collected in the pooled areas but the numbers would be low. Therefore, based on the 

ingestion rates for the raccoon (1.3 kg/day or 2.9 Ibs per day) and the kingfisher (0.068 

kg/day or 0.15 Ibdday)), it is unlikely that sufficient quantities of fish exist in the creek to 

support piscivorous wildlife, especially mammals such as raccoons that would require 

consuming hundreds of minnows each day. 

"Based on the above discussion, the food chain models for the kingfisher and raccoon were 

recalculated using area use factors (AUFs) of 25 percent and 10 percent, respectively. The 

AUFs are different for the species based on the amount of food that they (and the species 

they represent) consume. These A UFs are still considered conservative. The recalculated 

values are presented in Appendix H.5. Only the NOAEL-based EEQs for lead and zinc 

exceed 1.0 under the kingfisher conservative scenario. No EEQs exceeded 1.0 under the 

average exposure scenario. For the raccoon conservative scenario, cadmium, copper, 

lead, and zinc had NOAEL-based EEQs greater than 1.0 with copper and zinc 

LOAEL-based EEQs of 2.84 and 1.72, respectively. However, no EEQs exceeded 1.0 

under the average exposure scenario. Additionally, when only copper and zinc sample 

concentrations for sediment samples 03SD14 through 03SD19 (i-e., area representing 

viable fish habitat and the area most likely for piscivorous mammals to be feeding along 

LSC) are considered, the NOAEL EEQ drops to 0.357 and 0.31, respectively (see Appendix 

H.5). 

P 
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uAdditionally, other contaminants that were disregarded because of uncertainty associated 

with the source of contamination were reviewed for inclusion as potential COCs. Even 

though chemical concentrations for 54-0 ,  barium, lead, and zinc were elevated in areas of 

LSC that are typically dry and do not support aquatic receptors, these chemicals have been 

retained as final COCs in the sediment as a conservative measure for the potential to cause 

advetse risks to aquatic organisms. " 

SPECIFIC COMMENTS 

Comment ERA-SC-1: 

Executive Summarv, Paqe ES-1 to ES-5. The Executive Summary does not adequately convey the 

ecological risk resutts, and makes a risk management conclusion that "no acceptable ecological 

risks were found". Risk management conclusions should be removed and only risk results and 
a 

uncertainties should be presented in the Executive Summary. The Executive Summary should be 

revised to include a brief summary of the COPCs identified in both the SERA and Step 3a screening. 

Additionally, Table ES-1 should be revised by replacing the 'not applicable' (N/A) summary of 

ecological risks with EEQs for the major constituents of concern identified in both the Step 2 SERA 

and Step 3a screening. 

Response to comment ERA-SC-1: The former fifth bullet, which is now a new sixth bullet, in the Executive 

Summary, Subsection Conclusions has been rephrased to give a better summation of risk results and 

uncertainties. The text has been modified as follows: 

"Several chemicals were retained as COPCs in the initial ecological screening process in 

sediment, surface soil, and surface water due to exceedence of direct contact risk-based 

COPC screening levels, or because no current media specific EDQLs are available. During 

the refined Step 3a process, 2,4-0, barium, lead, and zinc were retained as COCs in 

sediment with the possibility of presenting unacceptable risks to benthic 
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macroinvertebrates in the northern portion of LSC. Table ES-1 presents the EEQs for the 

main risk drivers. Although, currently the most elevated levels of chemicals in LSC are in 

areas where the creek is intermittent and there is little viable aquatic habitat, the chemicals 

in that area may migrate to areas of the creek that are perennial and cause rkks to aquatic 

receptors in h e  future. Additional uncertainties associated with the risks are described in 

Section 8.7. " 

Additionally. Table ES-1 has been revised by replacing the 'not applicable" summary for the ecological 

critical pathways and COCs with actual EEQs for the major constituents identified in both the Step 2 SERA 

and Step 3a screening process. 

Comment ERASC-2: 
P" Section 4.3. Selection of Ecolociical Risk Chemicals of Potential Concern. It is stated in the fourth 
L 

paragraph on page 4-13 that surface soils will be investigated to examine ecological exposures at 

the site, but it appears that surface soil investigation for ecological receptors will focus on the zero 

to 2 feet below ground surface (bgs) interval. Soil intervals typically used to evaluate ecological 

exposures are zero to 0.5 feet bgs for surface soil and 0.5 to 2 feet bgs for subsurface soil. 

Depending on the nature of contamination and distribution, a composite of data from the zero to 2 

feet bgs interval may underestimate risk through extrapolation of a chemical concentration across 

the entire sampling column, or could overestimate risk for one of the two sampling intervals. 

Revise this SERA to use the zero to 0.5 feet bgs for surface soil exposures, and the 0.5 to 2 feet bgs 

for subsurface exposure. If data for surficial soils are lacking, provide a detailed discussion of this 

information as a data gap and discuss this in the uncertainty section. 

It is also noted in Section 4.3 that standard ecological screening values are not available for a 

number of explosive compounds. Screening values from Lotufo et al. (2001, listed below), based 

on explosives toxicity to soil dwelling organisms, aquatic organisms and wildlife, should be 

considered for use in the SERA process. Additionally, U.S. EPA (2000, listed below) has 

PI. 
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established a wildlife screening value for RDX in soil. It should also be noted that the U.S. Army 

Center for Health Promotion and Preventative Medicine has recently completed mammalian and 

avian toxicology studies, which include information on some explosives compounds. Revise the 

RFI Repor't to consider these values in the SERA process. 

Response ERA-SC-2: The surface soil samples comply with the definition of surface soil as stated in 

Section 4.4.1 of the approved April 2001, QAPP. Also, ecological receptors such as worms and plant roots 

may extend deeper than 0.5 feet into the soil, so risks are not necessarily being underestimated by 

combining data over the 0 to 2 foot range. For further clarification, the fifth paragraph of the renumbered 

Section 8.7.2, Exposure Characterization, has been replaced with the following text: 

"Surface soil was collected from the 0' to 2' bgs depth interval, Background surface soil 

data were collected from 0' to I'  bgs depth interval as a compromise depth for all NSWC 

Crane projects for which a variety of surface soil depths may be used. There is uncertainty 

in this approach depending on the source of contamination and how it was disposed at the 

site (i.e., deposited on the surface as a result of burning activities, buried, etc.) because the 

two different depth intervals represent slightly different soil populations. However, the 

uncertainty was not viewed to be unnecessarily large given all of the other uncertainties 

associated with environmental investigations. " 

A variety of references were used in compiling the information used to determine standard ecological 

screening values for explosive compounds. The Lotufo reference listed in the comment only has values for 

marinelestuarine benthic invertebrates, and not for soil dwelling organisms or wildlife. As presented in the 

renumbered Section 8.6.2.2, Sediment, the referenced document by Steevens, et al., of which Lotufo was 

a co-author, evaluated the toxicity of the same chemicals to freshwater benthic invertebrates. These 

freshwater values are more appropriate than the marinelestuarine values in the Lotufo reference. Also, 

those values are more appropriate in Step 3a refinement vs. the initial screening because they are "not" 

screening values. NSWC also researched the listed document U.S. EPA 2000, however this document is in 

a draft version and the soil screening levels in this document should not be cited. Finally, the cited U.S. Army 
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documents only have data for mammalian and avian toxicity. The explosives were not carried through the 

FCM because they are not bioaccumulative. Therefore these documents were not used in the ERA. 

Comment ERA-SC-3: 

Section 8.5.2.2. Sediment. While the majority of information in this section is appropriate and 

provides useful information, a number of analytes are removed as sediment COCs based on the 

fact that it can not be determined whether detected COPCs are present due to contamination 

originating from the Old Jeep Trail (OJT), or the Ammunition Burning Ground (ABG). Examples of 

the COPCs removed from further consideration include 2,4-D, barium, lead and zinc. However, 

while the origin of sediment COPCs should be determined, it is not acceptable to remove COPCs 

from further consideration based on the fact that another SWMU, that is not being dealt with in this 

document, might be the source of contamination. Therefore, all COPCs that were removed from 

C further consideration due to the uncertainty of the source, should be included in this assessment. 

Revise the RFI Report to incorporate these analytes in the risk assessment process. 

Response ERA-SC-3: NSWC agrees that certain contaminants should not be removed as COCs based on 

the sole fact that it cannot be determined whether detected COPCs are present due to contamination 

originating from the OJT. 2,4-D, barium, lead, and zinc were not dismissed solely on that assumption as 

presented in the renumbered Section 8.6, Step 3a, COPC Refinement. However, as a conservative 

measure these chemicals have been retained as final COCs for the potential that elevated concentrations 

may occur in the future in areas where LSC becomes perennial and has better aquatic habitat. 

U. S. EPA References 

U.S. EPA. 2000. Ecological Soil Screening Level Guidance. Draft. July 10,2000. U.S. Environmental 

Protection Agency, Washington, DC. http:llwww.epa.q~vlsuperfund/proqramslrisWecorisWecossI.htm 

Lotufo GR., Farrar JD, lnouye LS, Bridges TS, Ringelberg DB. 2001. Toxicity of sediment-associated 

nitroaromatic and cyclonitramine compounds to benthic invertebrates. Environ Toxicol Chem 

2031 762-1 771. 
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ADDITIONALL MODIFICATION TO THE RFI REPORT: 

Non-Technical Changes 

1. Various grammar, punctuation, spelling, typing, and capitalization errors have been corrected 

throughout the RFI Report. 

2. Miscellaneous acronyms have been defined and added to the RFI Report acronym list. 

3. Miscellaneous references have been updated to reflect revisions to the documents. 

Technical Changes 

1. The following bullet text has been added as a new fifth bullet under 'CONCLUSIONS" in the 

Executive Summary: 3 
aUnacceptable exposure of the future child resident to surface soils was identified, primarily 

because of high lead concentrations at surface soil sampling location 035624." 

Additionally, a new column has been added to Table ES-1 entitled 'Lead Exposure," and this 

column has been populated with appropriate data to reflect lead exposures. Footnotes to the table 

have been added or changed, as appropriate. 

2. The fourth sentence in the second paragraph of Section 5.5, Deep Sediment, Subsection Metals 

has been revised to reflect the downstream location of the sample as follows: 

This sample is located downstream of the OJT Bum Area and Bum Pit where most site 

activities are known or suspected to have taken place." 
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CRANE, INDIANA 
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Receptor 
Population 

CurrenVFuture 
Trespasser 
(Adolescent) 
CurrenVFuture Off- 
Site Resident (Child) 

CurrenVFuture Off- 
Slte Resident (Adult) 

CurrenVFuture Off- 
Site Resident 
(Lifelong) 
Future Construction 
Worker (Adult) 

Future Maintenance 
Worker (Adult) 

Future Occupational 
Worker (Adult) 

Environmental 
Media 

Surface Soil, Surface 
Water and Sediment 

Surface Water 

Surface Water 

Surface Water 

So11 and Ground 
Water 

Surface Sod, Surface 
Water, and Sediment 

Surface So11 and 
Ground Water 

Overall 
Carcinogenic 

Risk 
(Human) 

5E-07 

9E-06 

1 E-05 

2E-05 

4E-07 

1 E-07 

1 E-04 

Lead 
~xposure(') 

No unacceptable 
exposure to 

lead(2) 
No unacceptable 

exposure to 
lead2) 

No unacceptable 
exposure to 

lead(2) 
No unacceptable 

exposure to 
lead(2) 

No unacceptable 
exposure to 

lead3) 
NIA 

No unacceptable 
exposure to 

lead3) 

Overall 
Hazard Index 

(Human) 
0.04 

1 

0.3 

NIA 

0.5 

0.02 

2 

Overall Risk 
(~cological)(~) 

NIA 

NI A 

NIA 

N/A 

N/A 

NI A 

N/ A 

Critical Pathways 81 
Chemicals of Concern 

NIA 

N/A 

NIA 

NI A 

NI A 

NIA 

Ingestion of ground water 
(trichloroethene) 

Recommendations 
N FA 

NFA 

NFA 

N FA 

N FA 

N FA 

Proceed to CMS 
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Receptor 
Population 

Future Recreational 
User (Child) 

Future Recreational 
User (Adult) 

Future Recreational 
User (Lifelong) 

Future On-Site 
Resident (Child) 
1 Acre Exposure Unit 

Future On-Site 
Resldent (Child) 
6 Acre Exposure Unit 

Environmental 
Media 

Surface Soil, Ground 
Water, Surface 
Water, and Sediment 

Surface Soil, Ground 
Water, Surface 
Water, and Sediment 

Surface Soil, Ground 
Water, Surface 
Water, and Sediment 

Surface Soil, Surface 
Water, and Sediment 

Surface Soil, Surface 
Water, and Sediment 

Overall 
Carcinogenic 

Risk 
(Human) 

3E-05 

2E-05 

5E-05 

2.E-04 

6.E-05 

Overall 
Hazard Index 

(Human) 
2 

0.5 

NIA 

33 

11 

Lead 
Exposure(') 

No unacceptable 
exposure to 

lead(2) 

No unacceptable 
exposure to 

lead(2' 

No unacceptable 
exposure to 

lead(*) 

Blood lead 
>I 0 u g / d ~  for 
surface soil; 
c1O ugldL for 

sediment. 
Surface water 
was evaluated 
qualitatively 

No unacceptable 
exposure to 

lead(*) 

Recommendations 
Proceed to CMS 

N FA 

N FA 

Proceed to CMS 

Proceed to CMS 
' 

Overall Risk 
(~cological)(~) 

NIA 

NI A 

NIA 

NIA 

NIA 

, 

Critical Pathways 81 
Chemicals of Concern 

Ingestion of ground water 
(trichloroethene) 

NIA 

N/ A 

Incidental ingestion and 
dermal contact with surface 

soil (2,4,6-trinitrotoluene; 
RDX; lead) 

Ingestion of surface water 
(2-amino-4,6-dinitrotoluene; 
4-amino-2,6-dlnitrotoluene; 

RDX) 
Ingestion of surface water 

(2-amino-4,6-dinitrotoluene; 
4-amino-2,6-dinitrotoluene; 

RDX) 
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Receptor 
Population 

Future On-Site 
Resident (Child) 
1 Acre Exposure Unit 

Future On-Site 
Resident (Child) 
6 Acre Exposure Unit 

Future On-Site 
Resident (Adult) 
1 Acre Exposure Unit 

Future On-Site 
Resident (Adult) 
6 Acre Exposure Unit 

Future On-Site 
Resident (Adult) 
1 Acre Exposure Unit 

Future On-Site 
Resident (Adult) 
6 Acre Exposure Unit 

Overall 
Hazard Index 

(Human) 
45 

23 

5 

3 

9 

7 

Environmental 
Media 

Surface Soil, Ground 
Water, and Sediment 

Surface Sod, Ground 
Water, and Sediment 

Surface Sod, Surface 
Water, and Sediment 

Surface Soil, Surface 
Water, and Sediment 

Surface Sod, Ground 
Water, and Sediment 

Surface Sod, Ground 
Water, and Sediment 

Overall 
Carcinogenic 

Risk 
(Human) 

5.E-04 

3.E-04 

1. E-04 

7.E-05 

4.E-04 

4. E-04 

Lead 
~xposure(') 

NIA 

NIA 

No unacceptable 
exposure to 

lead(2' 

No unacceptable 
exposure to 

lead(2) 

NIA 

NIA 

Critical Pathways & 
Chemicals of Concern 

Incidental ingestion and 
dermal contact with surface 
soil (2,4,6-trinitrotoluene) 
lngestion of ground water 
(trichloroethene; 4-amino- 

2,6-dinltrotoluene) 

Ingestion of ground water 
(trichloroethene; 4-amino- 

2,6-dinitrotoluene) 

Incidental ingestion of 
surface soil (2,4,6- 

trinitrotoluene) 
lngestion of surface water 

(4-amino-2,6-dinitrotoluene) 

Ingestion of surface water 
(4-amlno-2,6-dinitrotoluene) 

Incidental ingestion of 
surface soil (2,4,6- 

trinitrotoluene) 
lngestion of ground water 

(trichloroethene) 
Ingestion of ground water 

(trichloroethene) 

Overall Risk 
(~co lo~ ica l ) (~ )  

NIA 

NIA 

NIA 

N/A 

NIA 

NIA 

Recommendations 
Proceed to CMS 

Proceed to CMS 

Proceed to CMS 

Proceed to CMS 

Proceed to CMS 

Proceed to CMS 
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Receptor 
Population 

Future On-Site 
Resident (Lifelong) 
1 Acre Exposure Unit 

Future On-Site 
Resident (Lifelong) 
6 Acre Exposure Unit 

Future On-Site 
Resident (Lifelong) 
1 Acre Exposure Unit 

Future On-Site 
Resident (Lifelong) 
6 Acre Exposure Unit 

Terrestrial Plants and 
Invertebrates 
Aquatic Organisms 

Environmental 
Media 

Surface Soil, Surface 
Water, and Sediment 

Surface Soil, Surface 
Water, and Sediment 

Surface Sod, Ground 
Water, and Sediment 

Surface Soil, Ground 
Water, and Sediment 

Surface Soil 

Surface Water and 
Sedlment 

Overall 
Carcinogenic 

Risk 
(Human) 

3.E-04 

1 .E-04 

9.E-04 

7.E-04 

NIA 

NIA 

Overall 
Hazard Index 

(Human) 
NIA 

N/ A 

NIA 

NIA 

NIA 

NIA 

Lead 
Exposure(') 

No unacceptable 
exposure to 

lead(2) 

No unacceptable 
exposure to 

lead(*) 

NIA 

NIA 

NIA 

NIA 

Overall Risk 

NIA 

N/A 

NIA 

NI A 

low 

low 

Critical Pathways & 
Chemicals of Concern 

Incidental ingestion and 
dermal contact with surface 

soil (RDX) 
lngestion of surface water 

(R DX) 
Ingestion of surface water 

(RDX) 

Incidental ingestion and 
dermal contact with surface 

soil (RDX) 
lngestion of ground water 
(I ,I ,2,2-trichloroethane; 

trichloroethene) 
Ingestion of ground water 
(1 ,I ,2,2-trichloroethane; 

trlchloroethene) 

NIA 

NIA 

Recommendations 
Proceed to CMS 

NFA 

Proceed to CMS 

Proceed to CMS 

NFA 

N FA 
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1 The IEUBK model was used for evaluating child exposures and the Adult Lead Model was used for evaluating adult exposures. Refer to Section 7.0. 
2 This receptor evaluated for exposure to lead in surace water only. 
3 This worker evaluated for exposure to lead in soil only. 
4 The LOAEL avergae is shown because it was used in defining the risk drivers at SWMU 03. 
5 Ingestion of surface water is included in the food-chain models for evaluating risks from soil and sediment. However, the surface water component does not contribute 
appreciably to the overall risks to birds or mammals. 

Receptor 
Population 

Mammals and Birds 

Mammals and Birds 

N/A = Not applicable 
NFA = No further action 
CMS = Corrective Measures Study 
AUF = Area use factor 

Environmental 
Media 

Surface Soil and 
Surface 

Sed~ment and 
Surface w a d 5 )  

Overall 
Carcinogenic 

Risk 
(Human) 

N/ A 

N/A 

Overall 
Hazard Index 

(Human) 
N/A 

N/A 

Lead 
Exposure(') 

N/A 

N/A 

Overall Risk 
(~cological)(~) 
American Robin 

Lead: 24 (all 
samples); 

0.6 (excluding 
sample 03SS24) 

Raccoon 
AUF-100% 

Copper: 2.76 
Selenium: 1.99 

Zinc: 1.55 
AUF-10% 

Copper: 0.276 
Selenium: 0.1 99 

Zinc: 0.1 55 

Critical Pathways & 
Chemicals of Concern 

Incidental ingestion of 
surface sol1 through worms 

by birds (lead) 

Incidental ingestion of 
sediment through fish and 

invertebrates by piscivlrous 
mammals (copper, 

selenium, zinc) 

Recommendations 
NFA 

NFA 
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EXPLOSIVES (EPA METHOD 353.2/MODIFIED ARMY CORPS METHOD) 

Parameter 

APPENDIX IX METALS (SW-846 Method 6020 ICPIMS) 

EXPLOSIVES ISW-846 METHOD 83301 

Aqueous Matrix 
Observed 

Min DL 

(PgJL) 

Solid Matrix 

Observed 
Max DL 

(P~/L)  

Observed 
Min DL 

(mg/kg) 

Observed 
Max DL 

(mg/kg) 

Laboratory 

MDLIIDL") 

(mgJkg) 

Laboratory 

MDVIDL(') 

(PglL) 

Lower of Soil and 

Sediment RBTLs 

(mg/kg) 

Risk-Based 
Target Level (') 

OlgJL) 
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Parameter 

Aqueous Matrix Solid Matrix 
Observed 

Min DL 
Observed 

Min DL 
Observed 
Max DL 

Laboratory - 
MDL~IDL(') 

Risk-Based 
Target Level (2) 

Observed 
Max DL 

Laboratory 
MDLIIDL(') 

Lower of Soil and 
Sediment RBTLs 
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Parameter 

APPENDIX IX SEMIVOLATILE ORGANIC COMPOUNDSEW-846 METHOD 8270C OR 8270C - SELECTIVE ION MONlTORlNGI 

Aqueous Matrix 
Observed 

Min DL 

(PglL) 

Solid Matrix 
Observed 

Max DL 

(PSI&) 

Observed 
Mln DL 

( ~ s M )  

Laboratory 

MDUIDL(" 

(mgfkg) 

Observed 
Max DL 

(mgfkg) 

Laboratory 

MDUIDL(') 

(Pgf L) 

Lower of Soil and 
Sediment RBTLs 

(mglkg) 

Risk-Based 
Target Level '" 

(PgJL) 
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APPENDIX IX HERBICIDES (SW-846 METHOD 8151A) 

DIOXINSIFURANS (SW-846 METHOD 8290)'" 

3.90E-06 

3.90E-06 

3.90E-05 

3.90E-05 

3.90E-05 

3.90E-04 

3.90E-02 

3.90E-05 

7.80E-05 

7.80E-06 

3.90E-05 

2,3,7,8-Tetrachlorodibenzodioxin (2,3,7,8-TCDD) 

1.2.3.7.8-Pentachlorodibenzodioxin (1,2,3,7,8-PeCDD) 

1,2,3,6,7,8-Hexachlorodibenzodioxin (1,2,3,6,7,8-HxCDD) 

1,2,3,4,7,8-Hexachlorodibenzodioxin (1,2,3,4,7,8-HxCDD) 

1,2,3,7,8,9-Hexachlorodibenzodioxin (1,2,3,7,8,9-HxCDD) 

1,2,3,4,6,7,8-Heptachlorodibenzodioxin (1,2,3,4,6,7,8-HpCDD) 

1,2,3,4,6,7,8,9-0ctachlorodibenzodioxin (OCDD) 

2,3,7,8-Tetrachlorodibenzofuran (2,3,7,8-TCDF) 

1.2.3.7.8-Pentachlorodibenzofuran (1,2,3,7,8-PeCDF) 

2,3,4,7,8-Pentachlorodibenzofuran (2,3,4,7,8-PeCDF) 

1,2,3,6,7,8-Hexachlorodibenzofuran (1,2,3,6,7.8-HxCDF) 

ANR 

ANR 

AN R 

ANR 

ANR 

ANR 

ANR 

ANR 

ANR 

ANR 

ANR 

ANR 

ANR 

ANR 

ANR 

ANR 

ANR 

ANR 

ANR 

ANR 

ANR 

ANR 

6.00E-08 

7.00E-08 

1.00E-07 

1.00E-07 

1.00E-07 
--. 
.-- 

5.00E-08 

6.00E-08 

6.00E-08 

6.00E-08 

2.00E-04 

2.00E-04 

7.60E-04 

7.40E-04 

7.60E-04 
--- 
--- 

8.50E-04 

3.80E-04 

6.70E-04 

2.00E-04 
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Parameter 

1,2,3,7,8,9-Hexachlorod~benzofuran (1,2,3,7,8,9-HxCDF) 

1,2,3,4,7,8-Hexachlorod~benzofuran (1,2,3,4,7,8-HxCDF) 

2,3,4,6,7,8- Hexachlorod~benzofuran (2,3,4,6,7,8-HxCDF) 

1,2,3,4,6,7,8-Heptachlorod~benzofuran (1,2,3,4,6,7,8-HpCDF) 

1,2,3,4,7,8,9- Heptachlorod~benzofuran (1.2,3,4,7,8,9-HpCDF) 

1,2,3,4,6,7,8,9-Octachlorod~benzofuran (OCDF) 

Total Tetrachlorod~benzod~ox~n (Total TCDD) 

Total Pentachlorod~benzod~ox~n (Total PCDD) 

Total Hexachlorod~benzod~ox~n (Total HxCDD) 

Total Heptachlorod~benzod~ox~n (Total HpCDD) 

Total Tetrachlorod~benzofuran (Total TCDF) 

Total Pentachlorod~benzofuran (Total PCDF) 

Total Hexachlorod~benzofuran (Total HxCDF) 

Total Heptachlorod~benzofuran (Total HpCDF) 

MDL = Method detection limit. 

IDL = instrument detection limit. 

RL = Reporting limit. 

pg/L = Micrograms per liter. 
mg/kg = Milligrams per kilogram 

mg/L = Milligrams per liter. 

MISCELLANEOUS PARAMETERS 

TBD =To be determlned. 

NA = Not applicable. 

ANR = Analyte not required. 

Observed 
Min DL 

(PglL) 
ANR 

ANR 

ANR 

AN R 

ANR 

AN R 

AN R 

ANR 

ANR 

ANR 

ANR 

ANR 

ANR 

ANR 

Perchlorate (EPA Method 314.0) 

Nitrate (SW-846 Method 9056) 

Nitrite (SW-846 Method 9056) 

Observed 
Mln DL 

(m9n(9) 
8.00E-08 

7.00E-08 

7.00E-08 

1.00E-07 

1.00E-07 

2.00E-07 
8.00E-08 

8.00E-08 
1.60E-07 

2.00E-07 

5.00E-08 

6.00E-08 

7.00E-08 

1.00E-07 

4 

ANR 

ANR 

4 

ANR 

ANR 

Aqueous 
Observed 
Max DL 

(P~IL)  
ANR 

ANR 

ANR 

ANR 

ANR 

AN R 
ANR 

ANR 

ANR 

ANR 

AN R 

AN R 

ANR 

ANR 

Observed 
Max DL 

(mg/kg) 
6.50E-04 

2.1 0E-03 

1.30E-04 

7.1 0E-04 

4.00E-04 

2.1 0E-03 
7.50E-03 

1.04E-02 

5.91 E-02 

6.90E-03 

2.59E-02 

2.09E-02 

6.1 2E-02 

9.39E-02 

18 
--- 
-.- 

Matrix 
Laboratory 

MDL/IDL(') 

(PdL) 

Risk-Based 
Target Level (2) 

(PglL) 

1 E-5 

5E-5 

5E-5 

5E-5 

1 E-5 

5E-5 

5E-5 

5E-5 

Solid Matrix 
Laboratory 

MDLIIDL(') 

(mglkg) 

0.02 

0.6 

2 

Lower of Soll and 

Sediment RBTLs 

(mgJk9) 
3.90E-05 

3.90E-05 

3.90E-05 

5E-6 

5E-6 

1 E-5 

1 E-6 

5E-6 

5E-6 

5E-6 

1 E-6 

5E-6 

5E-6 

5E-6 . 

0.033 

1.3 

11 0 

--- 
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Method Detection Limits (MDLs) (all parameters except metals) and instrument detection limits (IDLs) (metals only) as provided by Laucks Testing 

Laboratories, Inc. and Triangle Laboratories, Inc. (dioxins/furans only). 
Value isbased on the lowest human health or ecological risk-based criteria as presented in Appendix B, Tables B-1 (aqueous) and 8-2 (solids) OJTI LSC QAPP (TtNUS April, 2001). 
These are not Appendix 9 metals. They are being analyzed for general ground-water-quality information. 
If these elements are within linear range on the ICPMS analysis, they will be quantitated by ICPMS, rather than ICP Trace. 
3-Methylphenol and 4-methylphenol coelute; therefore, one analytical result for 8methylphenol plus 4-methylphenol will be reported. 
This compound does not recover well through the extraction technique. Periodically, the extraction exhibits zero recoveries at low spiklng levels (typical of MDL determination levels). 

N-Nitrosodiphenylamine is more toxic than diphenylamine. However, n-nitrosodiphenylamlne rapidly degrades to diphenylamine. Therefore, only diphenylamine will be reported, 

but results for diphenylamine will be treated as n-nitrosodiphenylamine during risk assessment. 

Laucks Low Calibration Standard is 2.7 uglkg (soil) for Dinoseb, but Laucks prefers not to report below 5.4 ugkg (soil) 

The target level is calculated using the target level for 2,3,7,8-TCDD and the toxicity equivalent factor (TEF) presented in current U.S. EPA guidance (US. EPA, March 1989). 
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FRACTION PARAMETER 
BUTYL BENZYL PHTHALATE 
BUTYL BENZYL PHTHALATE 
CHLOROBENZILATE 
CHLOROBENZILATE 
CHLOROBENZILATE 

QUALIFICATION 
CODE 

H 
R 
C 
H 
R 

QUALIFIER 

BJ 
0 
0 
0 
0 
0 

BU 
0 
0 
0 
0 
0 

U 
0 
0 
0 
0 
0 

J 
0 
0 
0 
0 
0 

R 
0 
0 
0 
0 
0 

U J 
100 
100 
100 
100 
100 

UR 
0 
0 
0 
0 
0 
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Qualifier Code Definitions: 

FRACTION 

A = Lab blank contamination. 
B = Field blank contamination. 
C = Calibration (i.e., % RSDs, %Ds, ICVs, CCVs, RPDs, or RRFs, etc.) are noncompliant with analytical method requirements. 
D = MSIMSD noncompliance. 
E = LCSILCSD noncompliance. 
F = Lab duplicate imprecision. 
G = Field duplicate imprecision. 
H = Holding time exceedance. 
I = ICP serial dilution noncompliance. 
K = ICP interference - include ICSAB % Rs. 
N = Internal standard noncompliance. 
P = Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics). 
R = Surrogates recovery noncompliance. 
U = Percent difference between columns I detectros for-positive results is >25% for GC / HPLC methods. 

Qualifier Definitions - see page 3-1 of text. 

PARAMETER 
QUALIFICATION 

CODE 

QUALIFIER 

B J BU J R UR U U J 
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TABLE 7-12 
CUMULATIVE RISKS SUMMARY REASONABLE MAXIMUM EXPOSURES 

SWMU 03 - OLD JEEP TRAlUllTTLE SULPHUR CREEK 
NSWC CRANE 

CRANE INDIANA 
2 0 F 3  

Child Recreational User 

Adult Recreational User 

Receptor Chomiccrls with 
HI. 1 

. - 

. . 

Exposure 
Route 

Incidental lngest~on 
Dermal Contact 

Chemicals with 
Cancer R l r b  . 104ands lo4 . . - - 

Media 

Surface Soil 

Trlchloroethene 

- - 
- - 

Hazard 
Index 

0.1 
0.01 

Cancer 
Rlrk 

6E-07 
2507  

Occupational Worker 

Total Surface So11 

Ground Water 

Chomlcalr with 
Cancer Rlakr 

> 10'' . . 
. - 

2 

7E-07 

Chemicals with 
Cancer Ri rkr  

> 1@ands104 . - 
- - 

l ~ o t a l  All Med~a (Study Area) 

' 0.1 

1 E-04 

lngestlon 

Dana l  Contact 
Total G r o d  Water 

1 E-04 

41-06 
1E-04 

2.0 

0.07 - 
2 

. . 
-. 

1 ,I ,2,2-Tetradoroethane, 
Trichloroethene, RDX 

- - 
Vldy Chloride 

TrlcMoroethene 



TABLE 7-12 
CUMULATIVE RISKS SUMMARY - REASONABLE MAXIMUM EXPOSURES 

SWMU 03 - OLD JEEP TRAlULKTLE SULPHUR CREEK 
NSWC CRANE 

CRANE INDIANA 
3 OF 3 

NE = Exposure route not evaluated. 
Chemical-specific risks are presented in Appendix G. 

Receptor Chmicr ls  with 
Cancer R i r b  

> 1 0 ~ a n d s 1 0 "  . . . . 

Groundwater 

Ufelong Recreational User 

Medla 

Surface Soil 

Chomlcais with 
Cancer Rlrkr 

> 1 0 * a n d s 1 0 ~  -. 
. . 

Total Surface Sal 

Exporure 
Route 

lnc~dental Ingest~on 
Dermal Contact 

Hazard 
Index 

NE 
NE 

(Child and Adult) 

3E-07 . 

Cancer 
Rirk 

2E-07 
BE-08 

Chemlulr with 
n i > l  

. - . . 

- - -  

Surface Water 

NE 

Chemlcalr with 
Cancer R i l b  

> l o 4  . . 
. - 

Ingestion 

Dermal Contact 
Total Groundwater 

h e s t ~ o n  T 1 ErO6 
Dennal Contact I 5E-07 

Total Surface Water 1 2E-06 

5E-05 

3E-06 
5E-05 

- -. I 
- -  - -  . . R W  I NE I . . .. -. I . . I NE I -. 

I NE I 

. . 
-. 

Sed~ment 

NE 

NE 
NE 

Inadental lngest~on 
Dermal Contact 

- - 
-. -. 

5E-05 

. . 

. . 
1,1,2,2-Tetrachloroethane, 

T richloroethane 

- - 

I Total Sediment 
l ~ o t a l  All Media (Study Area) 

RDX 

Trichloroethane 

. . I . . I -. -. . . . . NE 
NE 
NE 
NE 

. - 

. . 



TABLE 7-13 
CUMULATIVE RISK SUMMARY CENTRAL TENDANCY EXPOSURE 

SWMU 03 -OLD JEEP TRAlULITLE SULPHUR CREEK 
NSWC CRANE 

CRANE INDIANA 
1 0 F 3  

Adolescent Trespasser 

Off-Site CHld Resident Isurface Water 
ingest~on I 9E-07 I . - I . . I -. 1 0.3 1 . . 

Dermal Contact I 5E-09 I . - . . -. 1 0.003 1 . . 
I Total Surface Water I 9E-07 I 1 0.4 1 

lnaest~on I IE-06 l . . I . - I RDX 1 0.2 1 -. 
Demal Contact I 1E-08 1 . - -. -. 1 0.002 1 -. 

Total Surface Water 1 1 E-06 1 1 0.2 1 

lngestlon I 2E-06 I . . I . . I RDX I NE I . . 
Demal Contact I 1E-08 I . - -. . . I NE I . . 

Tdal Surface Water 1 2E-06 1 I NE I 

Off-Site Adult Resident Isurface Water 

Construct~on Worker 

Maintenance Worker 

Off-Site Ufelong (Ch~ld and Surface Water 
Adult) Resident 



TABLE 7-13 
CUMULATIVE RISK SUMMARY CENTRAL TENDANCY EXPOSURE 

SWMU 03 -OLD JEEP TRAlULllTLE SULPHUR CREEK 
NBWC CRANE 

CRANE INDIANA 
2 OF 3 

Receptor 

Surface Soil 

Groundwater 

Ch~ld Recreational User 

Media 

Surface Soil 

lmdental lngestlon 
Demal Contact 

Total Surface So11 

ltgestlon 

Dermal Contact 
Total Groundwater 

Exporum 
Rouh 

Incidental ingestion 
Dermal Contact 

Occupational Worker 

Surface Water 

Total Surface Soil 

Ground Water 

1 E-08 
1 E-09 
1 E-08 

Cancer 
Rlrk 

9E-08 
BE-09 

ingestion I iE-07 
Dermal Contact 1 2E-08 

BE-08 

(fotal All Media (Study Area) 

I Total Surface Water j 1 E-07 

0.05 

4E-05 2 

. . . . . . 1 . . I . . 
. . . - -. 

0.02 

. - I . . I - - . . -. - - 

Chemlcalr wkh 
Cancer Rlrkr 

> lo4  . - 
. . 

Ingestion 

Dermal Contad 
Total Ground Water - 

0.03 
0.001 
0.03 - 

4E-06 

1 E-07 
4E-06 

Hu8rd 
Index 

0.05 
0.001 

2 

0.05 
2 

0 
1 

0.02 
0.003 

Sedlmeni 

Chomicalr wkh 
HI > 1 

-. . . 

Chemlcrls with 
Cancer Rlrkr 

> l o 4  and S lo4 -. - - 

4E-05 

1 E-06 
4E-05 

Trichloroethene 

- - 

. - 

. - 
. . 
. - 

. a -. 

Chemicals wkh 
C a n m  Rlrkr 
lo4 and 110' . - . - 

Incidental lngest~on 
Dermal Contact 

.. 

. . 

I Total Sediment 
l ~ o t a l  All Med~a (Study Area) 

1,1,2,2-Tetrachloroethane, 
Tdchlomethene 

. - 

. - I . a 1 - - 
Tllchloroethene 

. . . . - - 
5E-06 

- - . - 

1,1,2,2-Tetrachloroethane, 
RDX 

0.001 
1 

Surface Soll 

- - 1 . . I . . . - . . . . 0.0008 
0.0002 

Iddental hestion I 4E-09 
Dermal Contad I 7E-10 

Total Surface Soil 1 5E-09 

Groundwater 

Adult Recreational User 
Surface Water 

'sedlment 

- - I - - I . . 1 0.003 . - 1 . . -. 1 0.0002 
1 0.003 

. . -. 

Ingestion I 3E-08 1 . . I -. I Tnchloroethene 1 0.2 
Dermal Contact I 3E-07 I . - . . 1 0.02 . - I 

. Total Qroundwater I 3E-08 1 1 0.2 

. - -  . - 

0.2 l ~ o t a l  All Media (Study Area) 

Ingestion I lE-08 
Dermal Contact I 3E-08 

Total Sudace Water 1 5E-08 

4E-08 

. - I . . I . . . . . . -. 0.001 
0.002 
0.003 

Incidental lngestlon 
Dermal Contact 
Total SN~ment 

. . .. 

- - 
-. . . 

. . 

. . . . I - - 1 - - 
-. . . I . - 0.0009 

0.00003 
0.0009 



CUMULATIVE RISK SUMMARY CENTRN TENDANCY EXPOSURE ' 

SWMU 03 - OLD JEEP TRAILRIlTLI SULPHUR CREEK 
NSWC CRANE 

CRANE INDIANA 
3 OF 3 

Note*: 
NE - Exposure route not evaluated. 
Chemlcal-specific risks are presented in Appendix G. 

Receptor Media 

Surlace Soil 

Cancer 
Rlak 

2E-08 
2E-09 

Exporure 
Route 

Incidental Ingestcon 
Dermal Contact 

Groundwater 

L~felong Recreat~onal User 

2E-08 Total Surface Soli 

Ingestion 

Dermal Contact 
Total Groundwater 

NE 

Chemical* with 
Cancer R l s b  

> lo4  . - 
-. 

(Ch~ld and Adult) 

Surface Water Ingestion I 1E-07 
Dermal Contact 1 5g-08 

Total Surface Water 1 28-97 

. . 
- 

Chemical* with 
HI > 1 

. - 

.. 

lnc~dental lngest~on Sed~rnent 
Dermal Contact 

1 Total Sed~ment 
l ~ o t a l  All Med~a (Study Area) 

NE 

NE 
NE 

Hazard 
Index 

NE 
NE 

Chemicals with 
C e n w  R l s b  

* lod  and S l o4  -. 
.. 

-. 1 . . I - - 
.. . - -. 

Chemicals with 
Cancer R i a b  

> 10. and S lod . - - - 

BE-06 

4E-07 
BE-06 

. - 
-. 

. . 
- - 

NE 
NE 
NE 

- - . . 
. . 

8E-06 

1,1,2,2-Tetrachloroethane, 
Trlchloroethene 

. - 

. . 

. . 

-. I . . 1 . . . . -. . - NE 
NE 
NE 
NE 

-. - - 



TABLE 7-14 
CUMULATIVE RISK SUMMARY - REASONABLE MAXIMUM EXPOSURES 

FUNRE O K S m  RESIDEFITG 
SWMU 03 -OLD JEEP TRAIVLIHLE SULPHUR CREEK 

NSWC CRANE 
CRANE INDIANA 

1 OF3 

Receptor Media 

Surface So11 
(1 -Acre Exposure Un~t) 

Surface So11 
(6-Acre Exposure Un~t) 

Exposure 
Route 

l~ ldenta l  lngestlon 

Dermal Contact 
Total Surface So11 

Cancer 
Risk 

8E-05 

2E-05 
1 E-04 

Chemicals with 
Cancer Risks 

> l o 4  
. . 
. . 

Ground Water 

On-Slte Ch~ld Res~dent 

Surface Water 

Tnchloroethene 

-. 

-. 

Chemicals with 
Cancar Risks 

> 1 0 ~ a n d s 1 0 ~  

2,4,&Trlnltrotoluene, RDX 

RDX 

lnqdental lngest~on 
Dermal Contact 

Total Surface Soil 

lngestlon 

Dermal Contact 

inhalation"' 

Total Groundwater 

ln~dental lngest~on I - - I . . I .. I - . 1 0.03 Sed~rnent . Dermal Contact 1 . . . . . - -. 1 0.002 
I Total Sediment 1 . - 1 0.03 

-. I - . 1 2,3,7,8-TCDD Equivalents 
. - . - I -. 

2E-06 
2E-07 
2E-06 

3E-04 

1 E-05 

7E-05 

3E-04 

1,1,2,2-Tetrachloroehane, 
RDX 

. . 

1,1,2,2-Telrachlotwlhane, 
Trichlorwthene 

.- 

. . 

Chemicals with 
Cancer Risks 

> lod and S lod 
2,3.7,8-TCDD Equivalents 

2,4,&Tnnotrotoluene 
24 

1 ,l.DlchIoroethene, 
Vinyl Chloride 

1,1,2,2-Tetrachloroethane, 
Trichlomethene 

. - 

Ingestion 

Dermal Contact 
lnhalationi2) 

Total Surface Water 

. - 
- - 
. . 

Hazard 
Index 

19 

5 

1 
0.7 
2 

21 

' . 
0.04 

0 
9 

6E-05 

2E-07 
- - 

6505 

1 33 1 
I 11 ] 

1 45 1 

l ~ o t a l  All Media (I-Acre EU & Surface water)"' 

l ~ o t a l  All Media (&Acre EU & Surfaw water)'') 

[Total All Media (1-Acre EU & Ground ~ater)(') 

Chemicals with 
HI> 1 

2,4,&Tnnrtrotoluene RDX 

2,4,ETrirutrotoluene 

. . 

. . 

2-Am1no-4,&Dimtmtoluene, 
4-Arni1~2.&dinitrotduene, RDX . - 

-. 

20 

O,g 

0.2 

RDX 

. - 
-. 

ITotel All Media (&Acre EU & Ground ~atwb") I 3E-04 1 1 23 1 

2E-04 

6E-05 

SE-04 

TricWoroethene 

. . 

. . 

. . 

. - 

. - 



TABLE 7-1 4 
CUMULATIVE RISK SUMMARY REASONABLE MAXIMUM EXPOSURES 

FUTURE OHSITE RESIDENTS 
SWMU 03 OLD JEEP rR,uarrne SULPHUR CREEK 

NSWC CRANE 
CRANE INDIANA 

2 0 F 3  

Receptor Media 

Surface So11 
(1-Acre Exposure Un~t) 

Surface So11 
(6-Acre Exposure Un~t) 

Exposure 
Route 

Incidental Ingestcon 
Dermal Contact 

Chemlcels with 
Cancer Rlskr 

> 10~andS10" 
2,4,&Tiintrotoluene 
2,4,6-Trinitrotoluene 

TricMomethene 

Canerr 
Risk 

4E-05 
1 E-05 

OrcSlte Adult Resident 

ITotal All Medla (&Acre EU & Surface I 7E-05 I 1 3 1  

ITotal All Modla (1-Acre EU & Ground Waterl") I 4E-04 1 1 9 

l ~ o t a l  All Madla (&Acre EU & Ground Water)(') I 4 ~ - 0 4  1 1 7 1  

Ingestion 

3 

Haurd 
Index 

2 
0.8 

Total Surface So11 

Trichloroethene 3E-04 

Chemicals with 
HI > 1 

2,4,&Trinitmtoiuene . . 
5E-05 

C ~ l c a l s  with 
Cancer Rlskr 

> lo4 
*.  -. 

Chemicals wtth 
Cancer Rlskr 

~ - 1 0 ~ a n d s 1 0 ~  
RDX 
RDX 

Incidental ln~est~on 1 7E-07 I -. I . - I . . 
Dermal Contact I 2E-07 I . . . . - - 

Total Surface So11 1 9E-07 ( 

6 
1,1,2.2-Tetrachloroethane, 

RDX 

0.2 
0.01 
0.2 

Vinyl Chloride 
1 .l-D~cMoroethene, 

-. 
. . 



TABLE 7-14 
CUMULATIVE RISK SUMMARY REASONABLE MAXIMUM EXPOSURES 

FUTURE ON-SITE RESIDENTS 
SWMU 03 - OLD JEEP TRAIULIHLE SULPHUR CREEK 

NSWC CRANE 
CRANE INDIANA 

3 OF 3 

On-Site Lifelong Resident 

Noea: 
(1) Assumes that surface water is used a a drinking water source. 
(2) - Assumes that gmund water is used as a drinking water source. 
NE a Exposure mute not evaluated. 
Chemlcal-spedflc risks are presented in Appendix G. 



TABLE 7-16 
CUMULATIVE RISK SUMMARY CENTRAL TENDANCY EXPOSURES 

FUTURE OKSlTE RESIDENTS 
SWMU 03 - OLD JEEP TRAlLRlTnE SULPHUR CREEK 

NSWC CRANE 
CRANE INDIANA 

1 OF3 

On-Site Chlld Realdent 



TABLE 7-11 
CUMULATIVE RISK SUMMARY CENTRAL TENDANCY EXPOSURES 

FUTURE owsrre  RESIDE^ 
SWMU 03 -OLD JEEP TRAlULITLE SULPHUR CREEK 

NSWC CRANE 
CRANE INDIANA 

2 OF 3 

OrrSite Adult Res~dent 

I~ota l  All Media (&Acre EU & Surface watorl(') I BE-06 I 

l~ota l  All Media (1-Acn EU & Ground ~ a t w ) ( "  I 6EQS I 



CUMULATIVE RISK SUMMARY CENTRAL TENDANCY EXPOSURES 
FUTURE ON-SITE RESIDENTS 

SWMU 03 - OLD JEEP TRAllAllTLE SULPHUR CREEK 
NSWC CRANE 

CRANE INDIANA 
3 OF 3 

llotal All Media (I-Acre EU 6 Ground ~ater)(')  1 1E-04 1 

Noter: 
(1) - heumee that surface water is used a a drinking water source. 
(2) - heumes that ground water IS used as a drlnking water source. 
NE = Exposure route not evaluated. 
Chemical-specific rlsks are presented in Appendix G. 
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Pesticides 
IMethoxychlor I 6.16E-03 1 0.00E+00 1 1.80E+00 1 4.16E-02 11.89E-02 1 NV I NV 1 

SWMU 3 -JEEP TRAIL 
TERRESTRIAL WILDLIFE MODEL HAZARD QUOTIENT CALCULATION 

BELTED KINGFISHER - AVERAGE INPUTS 

C- 
NSWC CRANE, INDIANA 

Herbicides 
12.4-0 I 6.67E-03 1 6.00E-05 I 1.00E+00 1 2.50E-02 11.14E-02 I NV I NV I 
lnoraanics 

Parameters 

Cells are shaded i f  the EEQ is greater than 1 .O. Definil~ons: 
1 - The sediment to invertebrate BAF was used for metals because no sedment to lish BAFs were EEO - Ecological Effects Quotient 

available for metals. NOAEL - No O b ~ e ~ e d  Adverse Effects Level 
The average concentrations were used except for acenaphthene in the sediment; the 95% UCL was used because it LOAEL - Lowest Observed Adverse Effects Level 

was lower than the average concentration. BAF - Bioaccumulation factor (for metals) 
BSAF - Bioaccumulation factor (lor organics) 

Dose=[(lPClcls'Csthv'Cw)H~BW 

Body Weight = (BW) 0.152 kg 
Food lngeslion Rate = (If) 0.069 kg/da~ 
Water Ingestion Rate = (Iw) 0.017 Uday 
Sediment Ingestion Rate = (Is) 0.001378 kglday 
Home Range = (HR) Assume 100% on sae 
Contaminated Area = (CA) Assume equal to home range 

Semi-Volatiles 
l~cena~hthene I 1.43E-03 1 0.00E+00 I 2.90E-01 I 1.56E-W 1 7.21E-04 1 2.00€+00 I 2.00€+01 1 3.60E-04 1 3.60E-05 1 

Avg. Sed. 
Concentration 

(mglkg) 

Cs = Contaminant concentration in sediment 
Cw = Contaminant concentration in water 
Cf = Contaminant conc. in tood- 

Metals = sediment concentration ' BAF 
Organics = (sediment concentration ' BSAF ' O/Jipids)/(% total organic catbon) 

Where: 
% Lipids = 3.56 % (see Appendix H.5) 
% TOC = 0.9483 % (average of all sediment samples) 

Avg. SW 
Concentration 

(mglL) 

NOAEL 
EEQ 

LOAEL 
EEQ 

BAFl 
BSAF 

(sed to fish)' 

Fish 
Concentration 

(mglkg) 

Dose 

(mglkglday) 

NOAEL 

(mglkglday) 

LOAEL 

(mqlkglday) 



SWMU 3 - JEEP TRAIL 
TERRESTRIAL WILDLIFE MODEL HAZARD QUOTIENT CALCULATION 

RACCOON - CONSERVATIVE INPUTS 
NSWC CRANK INDIANA 

Pesticides 

Herbicides 
1 2 . 4 - ~  1 1.83E-02 1 9.39E-05 1 1.00E+00 1 6.87E-02 ( 2.18E-02 1 3.95E-02 1 1.98E-01 ( 5.51E-01 1 1.10E-01 1 

Cells are shaded if the EEQ is greater than 1 .O. Defini~ions: 

C. 

1 - The sediment to invertebrate BAF was used for metals because no sediment lo  fish BAFs were 
available for metals. 

Semi-Volatiles 
l~cena~hthene  1 1.43E-03 1 0.00E+00 I 2.90E-01 1 1.56E-03 1 5.25E-04 1 5.93E-02 1 1.19E-01 1 8.85E-03 1 4.43E-03 1 
Parameters 

Body Weight = (BW) 5.34E+00 kg 
Food Ingestion Rate = (If) 1.65E+00 kglday 
Water Ingestion Rate = (lw) 5.70E-01 Uday 
Sediment Ingestion Rate = (Is) 1.55E-01 kg/dav 
Home Range = (HR) Assume 100% on site 
Conlaminated Area = (CA) Assume equal to home range 

EEO - Ecological Effects Ouotient 
NOAEL - No Observed Adverse Effects Level 
LOAEL - Lowest Observed Adverse Effects Level 
BAF - Bioaccwnulation factor (for metals) 
BSAF - Bioaccumulation factor (for organics) 

Max. Sed. 
Concentration 

(mglkg) 

Fish 
Concentration 

(mglkg) 

Cs = Contaminant concentration in sediment 
CW = contaminant concentration in water 
Cf = Contaminant conc. in food: 

Metals = sediment concentration ' BAF 
Organics = (sediment concentration ' BSAF ' %lipids)/(% total organic carbon) 

Where: 
% Lipids = 3.56 % (see Appendix H.5) 
% TOC = 0.9483 % (average of all sediment samples) 

NOAEL 

(mglkglday) 

Dose 

(mgn(glday) 

95% UCL SW 
Concentrat~on 

(mgn) 

BAFl 
BSAF 

(sed t o  fish)' 

LOAEL 

EEQ 

LOAEL 

(mglkglday) 

NOAEL 

EEQ 



SWMU 3 -JEEP TRAIL 
TERRESTRIAL WILDLIFE MODEL HAZARD QUOTIENT CALCULATION 

RACCOON - AVERAGE INPUTS 
NSWC CRANE, INDIANA 

Inorganics 
Cadmium I 1.29E+00 
Copper 1 5.73€+01 

- I 

I Parameters 

Cells are shaded if the EEQ is greater than 1 .O. Defini~ions; 
1 - The sedimenl to inverlebrale BAF was used for metals because no sedimenl lo fish BAFs were EEQ - Ecological Effects Quotient 

available for metals. NOAEL - No Obsewed Adverse Effects Level 
The average concentralions were used except for acenaphthene in the sediment; the 95% UCL was used because it LOAEL - Lowest O b ~ e ~ e d  Adverse Effects 1-eve1 

was lower than the average concentration. BAF - Bioaccumulation factor (for metals) 
BSAF - Bioaccumulation factor (for organics) 

Dose=[(lf'Cf+ls'Cs+Iw'Cw)H~BW 

Body WeigM = (BW) 6.86E+00 kg Dose=[(lI'Cf+ls'Cs+IwWCw)H~ 
Food Ingestion Rate = (If) 1.34E+00 kg/day 
Water Ingestion Rate = (lw) 5.66E-01 Uday Cs = Contaminant concentration in sediment 
Sediment Ingestion Rale = (Is) 1.26E-01 kg/day Cw = Contaminant concentration in water 
Home Range = (HR) Assume 100% on site Cf = Contaminant conc. in food: 
Contaminated Area = (CA) Assume equal to home range Metals = sediment concentration ' BAF 
H=HR/CA (Assume = to 1) Organics = (sediment concentration ' BSAF ' %lipids)/(% total organic carbon) 

Where: 
% Lipids = 3.56 % (see Appendix H.5) 
% TOC = 0.9483 % (average of all sediment samples) 

Semi-Volatiles 
IAcenaphthene 1 1.43E-03 1 0.00E+00 I 2.90E-01 1 1.56E-03 1 3.31E-04 1 7.65E-02 1 1.53E-01 1 4.33E-03 ) 2.16E-03 
Pesticides 

I~e thox~ch lo r  1 6.16E-03 1 0.00E+00 I 1.80E+00 1 4.16E-02 1 8.24E-03 1 2.04E-01 I 4.08E-01 1 4.04E-02 1 2.02E-02 1 
Hc=rhirirlrc 

Avg. Sed. 
Concentration 

( W m )  

Avg. SW 
Concentration 

Ow-) 

BAFI 
BSAF 
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8.5 SCIEHFIFICRIIANAGEMENT DECISION POINT 

The SERA includes the estimation of exposure levels and screening for ecological risks. The SERA is 

concluded by a Scientifianagement Decision Point (SMDP) at which point one of the following 

decisions is made (DON, 1999): 

(1) Adequate information exists to conclude that ecological threats at a site are negligible; no further 

evaluations of ecological risks are necessary. 

(2) Adequate information exists and there is a potential for adverse ecological effects. In this case, 

the decision can be to either conduct an interim cleanup (if costeffective to do so) or continue to 

Step 3a. 

Included in the decisions listed above is an evaluation of the adequacy of the available information on 

which the decisions are based. Questions are answered during this evaluation such as: 

Were adequate numbers of samples collected in the appropriate locations? 

Were the samples analyzed for the appropriate parameters with sufficient sensitivity? 

This section of the ERA describes whether or not the collected data are adequate for making ecological 

risk decisions for SWMU 03. Sedion 5.0 of this report contains discussion of the nature and extent of 

contamination at SWMU 03, and Figures 1 3  and 1-8 show photographs and topography of the site, 

respectively. 

The ABG is designated as SWMU 03/10. The OJT area is located adjacent to it and is considered an 

extension of the ABG. The OJT is no longer used as a treatment area; however, it is still used as an 

active vehicle route. From the ABG area. LSC runs to the southeast through the OJT area, and then 

southward to the NSWC Crane property boundary. The creek has been impacted by activities at the ABG 

and O n .  Open burning of explosives and explosivecontaminated materials took place at the ABG and 

two general areas at the Jeep Trail site. In one portion of the OJT, the Bum Area, empty bomb casings 

were burned, using black powder, to remove any explosive residues. In the second area, the Bum Pit, 

explosivecontaminated materials, including small munitions items and components, solvent- 

contaminated rags, and packaging materials, were burned using wood dunnage in a pit. 

The exact size and location of the two OJT treatment areas is unknown. Reportedly open burning also 

took place along the length of the OJT. The area has not been used for munitions treatment since 1983 

and has since been re-vegetated. The ABG treatment area is essentially devoid of vegetation in order to 

minimize fire hazards during open burning treatments. The areas along LSC, within the ABG, have been 
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seeded with grass to minimize erosion of soil into LSC. The OST site is located in a gravelcovered area 

on the westem side of the gravel access road (Jeep Trail 25). The OJT and the remainder of the LSC 
3 

valley are surrounded by wooded areas along the hillsides to the east and west, with miscellaneous 

natural ground vegetation un@r the tree canopy and along the creek banks. Ground surface elevations 

at the OST range from about 550 to 800 feet amsl. The surface elevation where LSC exits the southern 

boundary of the installation is approximately 500 feet arnsl. 

85.1 Surface Soils 

Fortyeight surface soil (0 to 2 feet) samples were collected at SWMU 03. Samples were collected in and 

around the burn area and the bum pit in order to obtain sufficient spatial coverage for bounding the 

contaminated area(s) (see Figure 1-7). Therefore, the samples were collected in areas where the 

chemical contamination is expected to be the greatest. 

Surface soil samples were analyzed for dioxins, VOCs, SVOCs. energetics, pesticides, PCBs, herbicides, 

and inorganics. Figures 5-1 and 5-2 are tag maps that show analytical data on site maps for the organic 

and inorganic chemicals, respectively. Table 4-1 presents the summary of positive analytical results for 

the soil samples and Table 4-20 is the ecological risk screening table for surface soils. Twenty-thee 

dioxinsfiurans (including six dioxidfuran totals), six VOCs, 20 SVOCs, eight energetics, three herbicides, 

and 23 metals were detected in surface soil Sam& collected at the OJT. Of these, all individual 

dixinhrans, two SVOCs, one energetic, and nine metals were retained as COPCs because their 
9 

maximum detected concentrations exceeded the Region V EWLs and background levels (for metals 

only). Addlionally, all total dioxidfurans (including TEQ bird and TEQ human/mammal), six energetia, 

and one metal were retained as COPCs because an E W L  was not available for comparison. All 

detected bioaccumulative chemicals (U.S. EPA, 2000a) that exceeded the EDQL were retained as 

COPCs for food chain modeling. 

Dioxidfurans were detected in surface soil samples (4 to 11 out of 11 samples), depending upon the 

dioxin compound. Although dioxinifurans were detected in the one sample collected within the ABG and 

two samples south of the ABG, the greatest detections of dioxidfurans in surface soil samples were 

found in samples surrounding the Bum Pit. EEQs for dioxinslfurans ranged from 1.6 (1,2,3,4,6,7,8,9- 

OCDF) to 17,286 (1,2,3,4,6,7,8,9-OCDD). Concentrations of dioxins/furans decrease south of the Burn 

Pit, indicating the presence of these chemicals are likely attributable to former combustion activities at the 

OJT. SVOCs were detected in 1 to 13 of 45 samples seemingly co-occurring with dioxinslfurans 

detections (i.e., surrounding the Burn Area and Burn Pit). Naphthalene had an EEQ of 1.3 while di-n- 

butyl phthalate had an EEQ of 30. The detections of PAHs were expected in these areas because PAHs 

are products of combustion. Detected phthalates (particularly di-n-butyl phthalate) could be indicative of 

disposal and burning of plastics. Energetics were detected in 1 of 48 to 9 of 47 samples in surface soils 0 
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C at the OJT with the detections mostly in the surface soil samples sunwnding the Bum Area and Bum Pi 

(03SS01n03SS03, 03SS13,03SS16,03SS18,03SS19,03SS21,03SS22,03SS24, and 03SS26). 1,3,5 

Trinitrobenzene had an EEQ of 29, while EEQs for other detected energetics could not be calculated due 

to a tack of EWLs. Detections of energetics in close proximity to the Bum Pi and 8urn Area and the 

lack of these chemicals detected m samples further south of the Bum Pi and Bum Area indicate that 

these chemicals are likely attributable to the former buming activities at OJT. 

Of the 23 metals detected in surface soils, 10 metals were statistically determined to be greater than 

background concentrations and also exceeded the E W L  (or an E W L  was not available). As indicated 

in Section 3.4, chemicals detected at concentrations greater than the background concentrations indicate 

the possibi i  of a release in potentially isolated locations. Metals selected as COPCs are potentially 

assodated with bumed waste at the Bum P i  The soil samples collected at the' Bum Area were not 

analyzed for metals based on the operational history of the Bum Area Detections of metals are highest 

in these areas and exceed the background surface soil concentrations to the greatest extent of samples 

collected at OJT. EEQs ranged from 1.3 for barium to 189,838 for lead. Metals concentrations in other 

areas across the OJT do not i n d i t e  a clear pattern of contamination. Because the surface soil samples 

appear to be well distributed in the area of the suspected disposal activities, and because potential 

ecological risks exist, the surface soils at S W W  03 are further evaluated in Step 3a of the BERA. 

c 83.2 Sedimentlsurface Water 

To assess the potential risks associated with migration of chemicals from ground water and soil to 

sediment and surface water, sediment and surface water samples were collected from locations along 

LSC. 

Sediment 

A total of f&een shallow (0 to 6 inches) and 15 deep (6 to 12 inches) sediment samples were collected in 

LSC. Shallow sediment samples were analyzed for VOCs, SVOCs, energetics, pesticides, herbicides, 

and inorganics. Deep sediment samples were analyzed for VOCs, SVOCs, energetics, herbicides, and 

inorganics. Figures 5 7  and 5-8 are tag maps that show organic and inorganic analytical data on site 

maps. Tables 4-4 and 4-5 present the summary of positive organic and inorganic analytical results for the 

shallow and deep sediment samples, respectively. Tables 4-21 and 4-22 are the ecological risk , 

screening tables for shallow and deep sediment samples, respectively. 

Five VOCs, six SVOCs, four energetics, one pesticide, five herbicides, and 24 metals were detected in 

shallow sediment samples. Of these, three SVOCs, one energetic, one pesticide, and four metals were 

retained as COPCs because their maximum detected concentrations exceeded the E W L  and the 
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upgradient concentrations (for metals only). Addiinally, three energetics and four metals were retained 

as COPCs because no EWL was available for mparisocl and their maximum detected concentrations 
0 

exceeded the background concentrations (for metals only). Si VOCs, seven SVOCs, five energetics, six 

herbicides, and 24 metals were detected in deep sediment samples. Of these, one SVOC, one herbicide, 

and four metals were retained as COPCs because their maximum detected concentrations exceeded the 

EDQL and the background concentrations (for metals only). Additionalfy, all five detected energetics and 

four metals were retained as COPCs because no EDQL was available for commson and their maximum 

detected concentrations exceeded the upgradient concentrations (for metals only). All detected 

bioaccumulative chemicals (U.S. EPA, 2000a) that exceeded the EDQL were retained as COPCs for food 

chain modeling. 

SVOCs were detected relatively infrequently in sediment samples (with a maximum frequency of 

detectectm of 3 out of 15 samples collected). Detections of SVOCs were found in samples downstream of 

the ABG and sporadically in other LSC samples, indicating no clear pattem of contamination. SVOC 

detections could be attributable to active- associated with the ABG or i nd i te  deposition over time from 

past activities at the OJT. EEQs for the COPCs rang4 from 3.7 for acenaphthene to 12 for 

diphenylamine. Methoxychlor was detected only once in shallow sediment sample 03SD18 with an EEQ 

of 4.7. This sample location is the second to farthest downstream sample collected. Methoxychlor was 

not detected in any other samples. Addiiionally, no other pesticides were detected in shallow sediment 

samples. Therefore, the presence of this pesticide is likely attributable to run-off of spot soil applications 3 
and not associated with former OJT activities. 2,4-D was retained as a COPC in both shallow and deep 

sediment k p l e s  with detection frequencies of 7 of 10 samples (shallow) and 5 of 12 samples. (deep). 

The maximum EEQ for 2.4-D in shallow sediment samples was 3.5 with a similar EEQ in deep sediment 

samples of 4.8. 2,4-D was detected sporadically in LSC sediment samples indicating no clear pattem of 

contamination. Additionally, 2,4-D was detected in the upgradient sediment location, 03SD04. 2,4-D was 

detected in surface soil samples (although it was not retained as a COPC), indicating that there is a 

possibility that 2,4-D was deposited from surface water runoff washing soils into LSC. Due to the nahrre 

of hehiiide usage and sparse spatial distributions, the hehicide detections possibly reflect topical 

applications rather than former ~ f f i  andfor OJT activities. Energetics were retained as COPCs in both 

shallow and deep sediments with maximum detection frequencies of 4 of 15 samples (shallow) and 5 of 

15 samples (deep). 2,4-Dinitrotoluene had an EEQ of 15 in shallow sediment samples; EEQs could not 

be calculated for other detected energetics because EWLs were not available. Concentrations of the 

energetics were detected primarily in samples collected within and downstream of the Bum Pit (03SD10, 

03SD11, 03SD12, and 03SD13); although the maximum detection of 2,4-dinitrotoluene was found in 

03SD06, cdlected within the ABG. The presence of energetics in the environment is an indication of 

contamination and the presence of these chemicals is likely attributable to deposition from the ABG 

andfor the OJr. 
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Samples 03SD11 (deep) and 03SD15 (shallow) had the highest metals detections overall, although 

concentrations in other samples across the OJT also exceed the m p o n d i n g  EWLs. EEQs in shallow 

sediment samples ranged from 3.2 for zinc to 21 for lead. EEQs in deep sediment samples ranged from 

6.7 for barium to 17 for copper. The maximum detections of metals in shallow sediient samples were 

found in several samples including those collected within the ABG and immediately downstream of the 

ABG (i-e., 03SM)5 and 03SD06) and the Bum Pit (03SDtl). The maximum concentrations of six COPCs 

in deep sediment samples (includimg aluminum, antimony, barium, copper, lead, and zinc) were found at 

location 03SDll; this location is located downstream of the Bum Area and Bum Pi. The presence of 

metals kc these samples is most likely attributable to former ABG and/or OJT activities. However, the 

presence of metals in other OJT samples (including 03SD15 and 03SD16) could be attributable to OJT 

activities such as vehicular Mi, disposal and buming of wastes, etc. Because the sediment samples 

appear to be well distributed within LSC, and because potential ecological risks exist, shallow and deep 

sediment at SWMU 03 are further evaluated in Step 3a of the BERA. 

Surface Water 

A total of six tow flow and 11 high flow surface water samples were collected in LSC. Twelve low flow 

surface water samples were originally proposed for collection; however, six sample locations were dry 

during the field event Low-flow surface water samples were analyzed for VOCS, energetics, h e r b i ,  

total and dissdved metals, total suspended solids (TSS), and dissolved oxygen (DO). Highflow surface 

water samples were analyzed for VOCs, SVOCs, energetics, herbicides, total and dissdved metals, TSS, 

and DO. Figures 59  and 510 are tag maps that show organic and inorganic analytical data on site 

maps. Tables 4-6 and 4-7 present the summary of positive analytical results for the low flow and high 

flow surface watersamples, respectively. Tables 4-23 and 4-24 are the ecological risk screening tables 

for low flow and high flow surface water samples, respectively. 

Three VOCs, five energetics, one herbicide, and 17 metals were detected in low flow surface water 

samples. Of these, lead was retained as a COPC (total metals) because the maximum concentration 

exceeded the E W L  and the upgradient concentration. Additionally, one VOC. all five detected 

energetics, and iron (diisotved metals) were retained as COPCs because an EDQL was not available 

and the maximum concentration exceeded the upgradient concentration (iron only). Two VOCs, two 

SVOCs. five energetics, three herbicides, and 21 inorganics were detected in high flow surface water 

samples. Of these, one SVOC and four metals (total metals) were retained as COPCs because their 

maximum concentrations exceeded EWLs and the maximum upgradient concentration (metals only). 

Additionally, all five detected energetics and 2.4-D were retained as COPCs because EWLs were not 

C 

CTO 01 59 



Section: 8.5 
Page 6 of 7 

available for these chemicals. All detected bioaccumuhtive chemicafs (U.S. EPA, 2000a) that exceeded 

the EDQL were as COPCs for food chain iplodeling. 

Bmmomethane was detected in half of the low flow surface water samples and not at all in high flow 

samples. Bromomethane was retained as a COPC because an E W L  is not available for comparison; 

however, VOCs are typically not detected in surface water samples due to their volatility. Bromomethane 

was detected in groundwater samples and may be the source of b m e t h a n e  in the low flow surface 

water samples. Energetics were detected frequently in both low flow and high flow surface water 

samples, particularly HMX and RDX. EEQs for the energetics could not be calculated as EDQLs for 

these chemicals are not available. Energetics were also detected in groundwater samples indicating their 

presence in surface water could be a result of contaminated groundwater from the ABG or activities 

associated with the OJT. Energetics were also detected in sediment. 2,4-D was detected only in two 

high flow surface water samples and not at all in low flow surface water, although 2.4-D was detected in 

other media as well. The two detections were re~ativ&~ low (0.28 and 0.36 ugll) And validated as "J' 

values or "estimated" and were found in samples 03SW09 and 0 3 s ~  13. These samples are located in 

the middle of the LSC sampled area and 2,4-D was not detected in downstream samples. An EEQ for 

2,4-0 could not be calculated as an E W L  for this chemical is not available. 

Lead was retained as a COPC in low flow total surface water samples with an EEQ of 15, but was not 

detected in the dissolved metals frad-on. Lead was also detected in high flow total surface water 3 
samples with an EEQ of 219, although it was detected at levels below the upgradient samples in the high 

flaw dissolved surface water $mples. The maximum mncentrattions of lead d d  not w-occur a! the same 

sample location indicating no clear pattern of contamination. Similarly to lead, cadmium, copper, and zinc 

were all selected as COPCs in high flow total surface water samples but were either below the upgradient 

concentration or below the E W L  in the dissolved metals fraction. EEQs for these chemical were 2, 3.7, 

and 2, respectively. Iron was retained as a COPC in low flow dissolved surface water samples because 

the maximum detected concentration exceeded the upgradient maximum detection. Additionally, all iron 

detections in low flow dissolved surface water samples exceeded the maximum upgradient detection. An 

EEQ could not be calculated for iron because an EDQL is not available. Surface water samples were co- 

located with sediment samples that appear to be well distributed within LSC. Because potential 

ecological risks exist, low flow and high flow surface water at SWMU 03 are further evaluated in Step 3a 

of the BERA. 

8.5.3 Summary 

In summary, a SERA was performed for SWMU 03. Based on the results of the collected data, adequate 

information exists to determine that potential risks are possible to receptors from exposure to the selected 3 

o6020w 8-6 CTO 01 59 



Section: 8.5 
Page7of7 

C WPCs Adequate numbers of samples were collected in areas whee the contamination. if present, 

should be detected. The samples were analyzed for the appropriate parameters based on site history. 

Fmally, based on the data quality review in Section 3.0, the data is of sufficiint quality to proceed with the 

risk assessment. Therefore, the SERA is advana'ng to the Step 3a of the BERA - the refinement of the 

site-related COPCs. 
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REVIEW OF THE 
HYDROGEOLOGIC FEASIBJLITY OF USING NATURAL ATTENUATJON AND 

PHYTOREMEDIATION AS REMEDIAL ALTERNATIVES FOR EXPLOSIVES 
AND TCE CONTAMINATED GROUNDWATER AT THE 

AMMUNITION BURNING GROUNDS 
DATED AUGUST 2002 

NAVAL SURFACE WARFARE CENTER - CRANE DIVISION 
CRANE, INDIANA 

EPA 1D NO. IN5 170023498 

GENERAL COMMENTS 
General Response: The comments in general reflect a lack of understanding of the unique 
groundwater conditions at  Crane and the assumptions that drove this study. The absence 
of a figure showing the conceptual model probably added to this misunderstanding, 
although, the hydrogeology was explained in the test. The conceptual model is shown a t  the 
end of the end of the responses. The unique hydrogeologic conditions are that the 
contaminated groundwater returns to the surface before it exits the installation and that 
there is no vertical or  lateral migration of contaminants out of the Little Sulfur Creek 
Valley. Solution features act as drains that control groundwater but the aquifer has diffuse 
and mixed groundwater flow as well. The biological degradation is occurring in these 
areas of lower hydraulic conductivity not in the solution features. Dilution and aeration are 
occurring in the areas of rapid transport For this study the down-gradient decline in 
chemical concentrations in the groundwater was more important than decline in 
individual wells. Individual wells are in a state of semi-equilibrium as natural attenuation 

C removes contamination but up-gradient sources provide input of small amounts of 
contaminants. The uniqueness of this site is the reason a traditional Monitored Natural 
Attenuation (MNA) approach was not used. For typical natural attenuation studies the 
up-gradient sources have been removed. Most importantly, a t  the time of the initiation of 
this study the chemical data indicated that no concentrations of contaminates a t  levels of 
concern were exiting the installation. This was a joint effort with the EPA to demonstrate 
the attenuation factors that were removing the contaminants before ground and surface 
water exited the installation not at  individual wells and for a proof of concept that 
enhanced phytoremediation may be a viable corrective measure. If data from more recent 
studies indicate that concentrations of concern are leaving the installation or that 
significant sources of contaminants, including soils, have not been removed, the natural 
attenuation approach should be re-evaluated in light of the new data. The 2001 Annual 
Groundwater Monitoring Report shows low concentrations of explosives at Spring A and B 
but does not show explosives at  these concentrations exiting the installation. 

Comment I. 

Throughout the Hydrogeologic Feasibility of Using Natural Attenuation and Phytoremediution 
as Remedial Alternatives for Explosives and TCE Contaminated Groundwater at the Ammunition 
Burning Grounds Report (Report), NSWC Crane indicates that monitored natural attenuation 
(MNA) is an appropriate and preferred remedial technology for the Ammunition Burning 
Grounds (ABG). For example, the Report states in the first paragraph on page vii in the 

C Executive Summary that ABased on past and ongoing investigations the hydrogeologic 
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conditions at the ABG appear to meet all the needed criteria for making monitored natural 
attenuation the preferred remedial action for groundwater.@ In the discussion of the numerical 
modeling activities in Section 8, the Report states (Section 8.2 on page 28) that AThe conceptual 
model . . . forms the foundation for the premise that monitored natural attenuation along with 
phytoremediation (if needed) is the remedial action of choice. @ Finally, in the conclusions 
section of the Report (Section 9), NSWC Crane states in the fifth paragraph on page 3 1 that AAll 
of these results indicate that natural attenuation is occurring and is causing declining 
concentrations in explosives over time.@ NSWC Crane concludes the Report by stating that the 
U.S. EPA required three Alines of evidence@ have been met at the ABG (page 32). However, 
upon further review, it is not clear that the three lines of evidence have been met as stated in the 
Report. The concerns with this conclusion are presented in the following paragraphs. 

The first U.S. EPA line of evidence requires that historical groundwater and/or soil data 
demonstrate a clear and meaningful trend of decreasing contaminant mass and/or concentrations 
over time. In support of this line of evidence, NSWC Crane presents plots of groundwater 
contaminant concentrations at individual wells over time. These data are presented in Report 
Figures 18 through 23 and in Table 5. The Report draws two conclusions from these data (refer 
to Section 4.10, page 14). First, the highest contaminant concentrations were observed in 
monitoring wells located in the area of the currently ABG while the lowest concentrations were 
observed in the area where Little Sulphur Creek exits the NSWC Crane facility. Second, most 
wells show a general decrease in contamination throughout the monitoring period with some 
wells showing seasonal variations in concentrations. 

C While the f ~ s t  conclusion is generally true, there are also exceptions to this conclusion. 
Although most of the highest concentrations were detected in the area of the ABG, several of the 
wells located within the vicinity of the ABG were non-detect for the various constituents. For 
example, well C03 is located in the very center of the ABG but was non-detect for the 
constituents plotted on the graphs [trichloroethylene (TCE), RDX, trinitrotoluene (TNT)]. In 
addition, wells C04 and C 15, which are located along the perimeter of the ABG, were essentially 
non-detect for all three constituents (with the exception of a minor detection of TCE in well 
C04). As a result, while it is recognized that the contaminant concentrations at the ABG tend to 
be higher than the contaminant concentrations at Little Sulphur Creek, there is also a spatial 
variability of contaminant concentrations within and around the ABG itself. Thus, it is not 
entirely clear if the reduction in contaminant concentrations are the result of biological 
degradation or spatial variability of the contamination. 

Response. The groundwater in the ABG is moving along preferential pathways with more 
rapid movement occurring in zones containing more fractures or solution features. It 
would be expected under these conditions for some wells in a highly contaminated area to 
show non-detects. Also, the reduction in concentrations in down-gradient wells is not just 
from biological degradation, but from dilution and naturally occurring phytoremediation. 
The unique groundwater conditions prohibit the ARG site from being analyzed as a 
traditional monitored natural attenuation site but the technical feasibility of other 
corrective actions makes MNA a viable alternative. 
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The second conclusion presented in the Report is less clear. Decreasing contaminant 

C concentration trends in the individual monitoring wells are not evident from a visual inspection 
of the contaminant plots shown in Figures 18 through 23. In fact, from a visual perspective, the 
contaminant concentrations appear to be variable, but stable throughout the monitoring period. 
A lack of decreasing contaminant concentrations is also reflected in a statistical analysis of TCE 
and RDX in each of the monitoring wells/springs/creeks via the Mann-Kendall approach. Trend 
analysis via this approach indicates that no trends are present in the samples with the exception 
of two wells and one spring (C08P2 - increasing trend for TCE; C20 - decreasing trend for TCE; 
and Spring C - increasing trend for RDX). It is important to note that Spring C is located 
downgradient of the ABG, yet this spring exhibits a slightly increasing statistical trend in RDX 
concentrations over time. This increasing trend is also apparent through a visual inspection of 
the plot (Figure 23). 

Response: The above is true. However, there is a decreasing trend in concentrations as you 
analyze wells from the active ABG area to the installation boundary. This study was based 
on the assumption that the contaminated soils in the upper portion of the Little Sulfur 
Creek Valley would be removed. In the results section it did not say that the trends 
analyses was for individual wells. It  is this down-gradient decreasing trend analyses that 
has been used to support a natural attenuation approach. For individual wells to show 
decreasing trends the source of contamination has to be removed. At the ABG 
contaminated soils are acting as a source for contaminants in down-gradient wells. These 
wells are stable as far as trends although most recent concentrations are lower than initial 
concentrations. Again the unique geological conditions at this site make monitored natural 

C attenuation attractive even though the traditional approach cannot be followed exactly 

It should be noted that the Report does not present any isoconcentration (isopleth) maps which 
illustrate the current configurations of the contaminant plumes. Although future plume 
distribution maps are presented as part of the numerical modeling results in Section 8 (Figures 4 1 
through 46), no maps are presented to show the current configurations of the plumes. More 
importantly, contaminant isoconcentration maps over time should be used to demonstrate a trend 
of decreasing contaminant mass and/or concentrations, as specified by the first U.S. EPA line of 
evidence. 

Response: The EPA directive states thatBHistorica1 groundwater and /soil chemistry data 
that demonstrate a clear meaningful trend of declining contaminant mass and/or 
concentration a t  appropriate monitoring or sampling points. In cases where the source has 
been completely removed the above statement would refer to concentrations in individual 
wells, however in the case of the ABG, appropriate monitoring points was interpreted as a 
series of down-gradient wells. In traditional MNA studies the groundwater does not 
become surface water in a relatively short distance as it does in the Little Sulfur Creek 
Valley. 
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In the absence o t  1)  contaminant isoconcentration maps over time, 2) clear and evident trends of 
decreasing contaminant concentrations in the well graphs shown in Report Figures 18 through 
23, and 3) any other visual or statistical methods which can be used to demonstrate plume 
stability or a loss of contaminant mass and/or concentratioils over time, it is not clear that the 
first U.S. EPA line of evidence has been met. 

Refer to above response. 

The second U.S. EPA line of evidence requires the presentation of hydrogeologic or geochemical 
data which demonstrate indirectly the types of natural attenuation processes active at the site and 
the rate at which such processes will reduce contaminant concentrations to required levels. In 
support of this line of evidence, NSWC Crane provides the calculation of biological degradation 
rates for certain constituent species (e.g, TNT) in the soil as part of the phytoremediation column 
studies. There are no concerns with regard to the information presented as part of these studies. 
However, no biological degradation rates have been determined for contaminant species (e.g., 
TCE, RDX, HMX, TNT) in the groundwater. The calculation of biological degradation rates in 
the groundwater is especially critical for a demonstration of the appropriateness of MNA at the 
ABG considering the very rapid groundwater velocity characteristic of the underlying solution- 
enhanced limestone aquifer. 

Response: The primary attenuation of contaminants in the solution cavities would be by 
dilution. The solution cavities are only a part of the aquifer system. Groundwater would be 
moving much slower through the fractured media and the alluvial material and would 
allow some biodegradation to occur.. Studies conducted by Indiana University show that C there is solution, mixed, and diffuse flow in the Little Sulfur Creek Valley. 

In addition, the U.S. EPA MNA Directive entitled Use of Monitored Natural Attenuation at 
SuperJirnd, RCRA Corrective Action, and Underground Storage Tank Sites, OSWER Directive 
No. 9200.4- 17P, April 1999, indicates that other characterization data may be used to quantify 
the rates of contaminant sorption, dilution, or volatilization. Although some information 
regarding contaminant sorption is presented for the site soils as part of the phytoremediation 
column studies (refer to Report Tables 6 and 8), no information is presented in this regard for the 
groundwater environment. 

Response: The main reason that natural attenuation is being considered at this site is 
because the groundwater in Little Sulfur Creek valley returns to the surface and becomes 
surface water before it exits the installation. If contaminate concentrations in the water 
leaving the site are acceptable then the contaminates are being naturally attenuated. If 
contaminates are still crossing the boundary contaminant sources upgradient, including 
highly contaminated soils, would have to be removed before natural and/ or enhanced 
phytoremediation would be viable. 

Finally, the method used most often to demonstrate the second line of evidence is the 
measurement of geochemical indicator parameters (including various electron acceptors and 
metabolic byproducts) and the graphical presentation of their distribution within the groundwater 

C 
in the area of the contaminant plumes. The Report indicates in Sections 4.4 and 4.7 that many of 
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these geochemical indicator parameters (e.g., dissolved oxygen [DO], pH, specific conductance, 

C temperature, turbidity, oxidation-reduction potential [ORP], alkalinity [carbonate, bicarbonate, 
and hydroxide], carbon dioxide, ferrous iron, hydrogen sulfide, nitrate, nitrite, and water level) 
were measured during the field investigation activities. However, none of this information was 
included in the Report. These data should be presented both in tabular format, and as 
isoconcentration (isopleth) maps for the various parameters of interest, especially for the electron 
acceptors and metabolic byproducts (e.g., DO, ORP, carbon dioxide, ferrous iron, hydrogen 
sulfide, nitrate, and nitrite) so graphical presentations of the groundwater affected by biological 
degradation are available. Furthermore, if any additional electron acceptor/metabolic byproducts 
were measured and not reported (e.g., sulfate, ethane, ethene, chloride, and methane), these data 
should be presented as well. 

Response:At the time this report was being prepared the data showed that contaminants of 
concern were not crossing the installation boundary. If subsequent data indicate that 
contaminants are crossing the boundary at higher concentrations the feasibility of using 
natural attenuation would have to be addressed. The data was addressed in enough detail 
to insure that contaminants of concern were breaking down, but because the groundwater 
becomes surface water before it discharges there was no need to look at the groundwater at 
each well as in a traditional MNA study. 

In the absence of: 1) biological degradation rates for the contaminant species in the groundwater, 
2) characterization data which can be used to quantify the rates of contaminant sorption, dilution, 
or volatilization potential of contaminants in the groundwater, and 3) a tabular and graphical 
presentation of the distribution of geochemical indicator parameters within the groundwater in C the area of the contaminant plumes, it is not clear that the second U.S. EPA line of evidence has 
been met. 

Response: See above response. 

The third U.S. EPA line of evidence requires data from field or microcosm studies which directly 
demonstrate the occurrence of a particular natural attenuation process at the site and its ability to 
degrade the contaminants of concern. The phytoremediation and microbial mineralization 
studies (Report Sections 5 through 7) for the soils at the ABG address this line of evidence and 
there are no concerns with regard to the information presented as part of these studies. However, 
it should be noted that no microbial studies have been conducted for the groundwater 
environment at the ABG. 

Response: The unique conditions at ABG are such that the groundwater becomes surface 
water before it exits the installation. 

In summary, given the concerns with the various activities described above for the ABG, it does 
not appear that the necessary lines of evidence as outlined in the U.S. EPA MNA Directive have 
been met. If NSWC Crane still intends to pursue MNA as a viable remedial alternative for the 
ABG, additional information will need to be presented to fulfill the requirement for multiple 
distinct but converging lines of evidence, especially with regard to the groundwater beneath the 

C 
ABG. 
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C Response: With the unique hydrogeologic conditions at ABG the groundwater becomes 
surface water and can be evaluated easily to see if standards are being met. If standards 
are not being met and contamination is moving across the installation boundary natural 
attenuation is not a viable option till up-gradient contaminant sources are removed. 

Comment 2. 

The Report indicates in Section 3 (Hydrogeology) that groundwater in the vicinity of the ABG 
flows through the Big CliftyIBeech Creek Aquifer, which consists primarily of a solution- 
enhanced limestone unit. The Report also indicates that pump tests conducted in the Beech 
Creek Limestone yielded transmissivity values ranging from 0.28 to 5.79 meters2/day. In 
addition, dye tracer tests conducted in the Big CliftyIBeech Creek Aquifer resulted in an 
effective conductivity value of 286 metershour (Report page 9). Although the average 
groundwater flow velocity is not provided in the Report, these very high conductivity and 
transmissivity values indicate that the groundwater flow rate is likely very rapid in the aquifer. 
In light of the presumed very high groundwater flow rates, it is not clear how NSWC Crane 
believes that the aquifer is suitable for MNA. According to the U.S. EPA MNA Directive (page 
18), MNA is only appropriate in aquifers where   the contaminant plumes are no longer 
increasing in extent, or are shrinking. @ Given the advective flow rate of the limestone aquifer 
beneath the ABG, it is highly unlikely that attenuation mechanisms (e.g., sorption, dispersion, 
dilution, biological degradation, etc.) could act at sufficient rates to stabilize a contaminant 
plume and prevent the offsite advective transport of contamination. This is even reflected in the 
NSWC Crane document entitled Resource Conservation and Recovery Act Facility Investigation C Reportfor S W .  03 - Old Jeep TraiNLittle Sulphur Creek (dated November 2002), where it is 
stated on page 6-1 5 that AThe flow rate through the karsts conduits is so quick that there is no 
time for microbial biodegradation to occur.@ Furthermore, an extremely rapid flow rate would 
also not allow for the implementation of contingency remedies as required by the U.S. EPA 
MNA Directive (page 24 in the Directive). Given these considerations, NSWC Crane should 
justify the text in the third paragraph on page 9 of the Report where it is stated AThe 
hydrogeology at the ABG appears to be well suited for natural attenuation to be occurring. @ 

Response: As noted in the report the aquifer flow system is not all conduit flow but has 
diffusive and mixed flow as well. The conduit flow in the cavernous limestone near the 
center of the valley acts as a drain that controls groundwater flow down the valley. The 
areas where the conduits are located are limited and in many places the flow is very slow 
through fractures and alluvium. 

Comment 3: 

Report Section 5.2 indicates that one soil sample was collected by personnel from the U.S. EPA 
Ecosystems Research Division for microbial mineralization analyses, determination of bulk 
density, percent organic matter, percent sand/silt/clay, cation exchange capacity, etc. Additional 
discussion should be provided to clarify why only one soil sample was collected and how this 
one sample is believed to be representative of the soils from the areas where phytoremediation is 

C being considered. 
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C Response: The soil sample was collected as a representative sample from the Little Sulfur 
Creek Valley to provide data that showed attenuation should be occurring. Since 
groundwater a t  the boundary was essentially clean during the time of this study, the EPA 
was trying to develop a proof of concept that attenuation was being accomplished by 
plants. I think they accomplished this goal. 

Comment 4: 

The Report presents a discussion of the TNT adsorption isotherm (Freundlich isotherm) in 
Section 5.8.2, and provides the values for the partition coefficient (0.00274 llmg), volume of soil 
in the column (7.0 kg), and concentration of the TNT solution (1 0 mg/L). However, the Report 
does not indicate the value of the empirical constant (1111) used to derive the sorbed contaminant 
concentration of 191.9 mg (although it appears to be around 1.0). Provide this value and the 
source of the value in the Report. 

Response: Because the data plotted as Cw = KfCw were linear as shown by the 
regression coefficient (R2 = 0.9722) at concentrations up to 20 mg/L ( 
actually up to 50 mg/L), it was assumed that n = 1 of which gave a 
partition coefficient of 0.00274 mgL. Thus, the empirical value of n 
=1 was used to calculate the concentration of 191.9 mg. 

Comment 5: 

C Section 8 of the Report presents the results of the numerical modeling study conducted for the 
groundwater beneath the ABG. Several concerns were identified with this section of the Report 
and are discussed in the following paragraphs. 

Section 8.2 indicates that a conceptual model based on the site hydrological and chemical data 
was developed before the numerical modeling was conducted. However, this conceptual model 
was not presented in the Report. Since the conceptual model forms the basis for the 
development of the numerical model, and since the conceptual model Aforrns the foundation for 
the premise that monitored natural attenuation along with phytoremediation (if needed) is the 
remedial action of choice@ (fourth paragraph on page 28 of the Report), t h s  model should be 
included in the Report. 

Response: Many of the comments reflect the fact that the unique hydrogeologic conditions 
a t  the ABG were not understood by the reviewers . A figure showing the conceptual model 
is a t  the end of the responses. 

The numerical model input parameters are listed in Table 1 1 and discussed in Section 8.3 of the 
Report. Information presented in this table for the MODFLOW routine includes the horizontal 
and vertical conductivity values and the drain conductance values for the three model layers. 
However, no information is presented regarding the initial boundary conditions and default 
parameters for the model (e.g., constant head - constant flux boundaries, sources and sinks, 

C1 
recharge values, solver packages, etc.), discussion of the calibration process, and results of 
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sensitivity analyses, etc. All input and decision criteria should be presented in the Report. In 

C addition, although predictions of future TCE, TNT, and RDX distributions are discussed in 
Section 8.4, there is no discussion of how the model results compare and calibrate with the field- 
derived data. It is also assumed that all calibrations were conducted with FY 1999 and FY 2000 
data (per the text discussion on page 14). The Report should indicate whether more recent 
groundwater elevation data were available, and if so, why these data were not used in the 
calibration process. 

Response: Initial conditions of the groundwater model were derived from the local site 
data. Constant head boundaries were placed along the northern, western, and eastern 
boundaries of the groundwater model. These water levels on the boundaries were derived 
from wells along model boundaries, or extrapolated from well data. The hydraulic 
conductivity values, both vertical and horizontal, for the different formations were taken 
initially from another modeling study a t  Crane (Haitjema and Kelson, 1994). Drain 
conductivities were empirically estimated from Haitjema and Kelson (1994), however, the 
model did not prove very sensitive to this parameter. The solver used for the model was 
the preconditioned conjugate gradient (PCG2) solver. Discussions of comparisons between 
simulated and actual data are included for hydraulic heads (Figure 40), which showd good 
agreement. Figures 41,42, and 43 show a 57 year run, which simulates the period 1940s to 
2002. These figures show that the model is capable of simulating the TCE, TNT, and RDX 
plumes. Calibration was performed to the 1999 to 2000 data, which would be expected to 
be representative of later periods (such as 2002), since the system likely had reached a 
steady state flow condition. 

b v  
Finally, the Report provides a discussion of some of the fate and transport input values for the 
M T ~ D  routinein section 8.3 (last paragraph on page 29 of the ~ e ~ o r t )  but does not discuss the 
source of these values. In particular, it is noted that the values provided in the text are not the 
same values derived from the soil column studies. Revise the Report to provide the source for 
these values. 

Response: The source of the rate and decay constants for TNT and RDX are Figure 25 and 
34 of the report, as well as standard constants for TCE taken from another modeling study 
(HLA, 1996). 
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Conceptual Modal Fw Little Suhr  Creek Valley-Crpss Section A-B 
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No Flow Boundary 
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Conceptual Model For Little Sutfur Creek Valley-Plan View 
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