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submittal of response to comments and 
replacement pages for the Final RCRA 
Facilities Investigation (RFI) Report for 
SWMUs 04, 05, 09 and 10. The replacement 
pages have been incorporated into the 
previously submitted Draft Report on 
5/29/02, making it the final report. 



Enclosure (1) 

Response to Comments on the S\\'~lLs 4, S, 9, & 10 RFI Report 



RESPONSES TO ADDITIONAL EPA COIVIMENTS (SPANNING THE DATES 

AUGUST 23 AND 24, 2005) REGARDING THE RESOURCE CONSERVATION AND 

RECOVERY ACT (RCRA) FACILITY INVESTIGATION (RFI) REPORT FOR NAVAL 

SURFACE WARFARE CENTER (NSWC) CRANE FOR SWMUS 4, 5, 9, AND 10 

(AUGUST 25, 2005) 

Comment 1 (Verbal comment, received August, 23, 2005 restated by Navy): 

According to text in Sections 4.4.1, 4.4.2, 4.4.3, 4.4.4, and 4.4.5, for SWMU 4 and in corresponding RFI 

report sections for SMWUs 5, 9, and 10, the screening values for non-carcinogens that were used to 

assign human health risk-based criteria exceedance flags were the actual risk-based criteria rather than 

one-tenth the risk-based criteria. A review of the tag maps for these four SWMUs suggests that the 

criterion used was one-tenth the risk-based level instead of the actual risk-based level. Which is correct? 

Response 1: 

The response to EPA comments dated August 1, 2005 acknowledged that RFI text on this topic is vague 

and clarified this issue by indicating that it was the risk-based criteria that were used as the triggers for 

assigning human health risk-based flags to tag maps. The original response was: 

" ... Regarding discrepancies between COPC selection and risk-based criteria exceedance 

flags on tag maps, there is a difference. The COPC selection process for non

carcinogens used the risk based screening criterion divided by 10 as the screening level. 

On the tag maps, only those non-carcinogens exceeding the screening criterion (not one

tenth the criterion) were flagged with labels such as R9PRG ... " 

That explanation was incorrect. The correct explanation is this: "The COPC selection 

process for non-carcinogens used the risk-based screening criterion divided by 10 as the 

screening level. If this value was exceeded, a flag was assigned to tags to indicate an 

exceedance. For carcinogens, the unadjusted risk-based screening values were used as 

the triggers for assigning criteria exceedance flags." 

To correct the RFI report, the following changes have been made: 

Sections 4.4.1, 4.4.2, 4.4.3, 4.4.4, and 4.4.5 have been revised to more clearly indicate that the 

flags assigned to results on tag maps are based on one-tenth the risk-based criteria for non·· 

carcinogens and on the unadjusted criteria for carcinogens. Similar changes were made to 

110110/P (RTC - SWMUs 4,5,9, & 10) RTC-1 CTO 0010 



Sections 5.4.1, 5.4.2, 5.4.3, 5.4.4, 5.4.5, 6.4.1, 6.4.2, 6.4.3, 6.4.4, 6.4.5, 7.4.1, 7.4.2, 7.4.3, 7.4.4, 

and 7.4.5. The actual revised text is attached (Attachment 1) to show the final revisions as they 

will appear in the revised document. 

Comment 2 (received via e-mail on August 24, 2005): 

Question on SWMU 5 figure vs. COPC for sediment. Figure 5-12, 05SW/SD02 shows Trichloroethene at 

700 ppb flagged over R9PRG. Error? 

Response 2: 

Figure 5-12 is correct. The COPC screening values for trichloroethene in soil, surface water, sediment, 

and groundwater changed at the same time the RFI report was being compiled. The new trichloroethene 

screening values were not incorporated into the COPC selection tables of the hard copy report, so the 

screening values are in error on the COPC selection tables. The risk assessments, however, were based 

on the updated screening values and COPC selection was based on the updated values, so there are no 

errors in COPC selection. The COPC selection tables of the CD version of the report also reflect the 

updated screening values. A review was conducted to determine whether any other chemicals were 

similarly affected. One other chemical, 1, 1-dichloroethene, was affected. To correct these errors, hard 

copy versions of the COPC selection tables for SWMUs 4, 5, 9, and 10 were corrected. Copies of each of 

the revised tables are provided in Attachment 2 to these comment responses. 

Comment 3 (received via e-mail on August 24, 2005): 

- Table 6-18 shows arsenic retained as a CO PC and antimony is not. 

Perhaps this is just a "swap error" in the text of page 6-30? 

- If exceeding upgradient is a trigger for inlcusion as a CO PC as stated in the text, then many more 

inorganics should be retained (e.g. chromium). 

Response 3: 

Regarding Table 6-18, the table is correct. The second bullet on page 6-30 erroneously identifies 

antimony instead of arsenic as a COPC. To correct this error, "antimony" has been changed to "arsenic" 

in that bullet. 

A review was conducted to determine whether this error had been propagated to any other sections of the 

text. The only such error detected was the fifth bullet of page 6-43, which also erroneously identifies 

antimony, instead of arsenic, as a sediment COPC for human health risk. To correct this error, 

"antimony" has been changed to "arsenic" in that bullet. 
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Regarding upgradient concentrations as triggers for COPC selection, a chemical concentration must 

exceed both the upgradient concentration and a COPC screening value to become a CO PC. The text on 

page 6-30 that appears to be the prompt for this comment is an explanation for why the chemicals in 

question had been selected as COPCs. The text explains that the COPCs were selected as such 

because their maximum concentrations exceeded U.S. EPA Region 9 risk-based screening levels for 

residential soil, IDEM default closure levels for direct contact, and concentrations in the upgradient 

sample. The text, however, is not a statement of the requirements for COPC selection. The COPC 

selection process is described in more detail in Section 3.0 of the RFI report. The applicable text is 

excerpted here: 

"3.3.1.2 Selection of Chemicals of Potential Concern 

The selection of COPCs is a qualitative screening process used to limit the number of 

chemicals and exposure routes quantitatively evaluated in the baseline human health risk 

assessment to those site-related constituents that dominate overall potential risks. 

Screening by risk-based concentrations and basewide background levels are used to 

focus the risk assessment on meaningful chemicals and exposure routes. 

In general, a chemical is selected as a COPC and retained for further quantitative risk 

evaluation if the maximum detection in a sampled medium exceeds the lowest risk-based 

concentration and the chemical is determined to be present at concentrations exceeding 

background. l\lote that this second condition applies only to those chemicals for which 

background comparison is appropriate (e.g., metals). Chemicals eliminated from further 

evaluation at this time are assumed to present minimal risks to potential human 

receptors. Medium-specific tables summarizing the selection of COPCs are included in 

the SWMU-specific risk assessments." 

The cope selection rationale stated on page 6-43 is different than the ecological COPC 

selection rationale (see page 6-48), which indicates a lack of ecological screening values for 

antimony and five other chemicals. In that case, the exceedance of the upgradient concentration 

was the trigger for COPC selection only because screening values were not available. Had they 

been available, classification as a COPC would have required that the chemical concentrations 

exceed the applicable ecological screening values and upgradient concentrations. 

l\lo change is proposed to address this portion of the comment. 
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Attachment 1. Revised text for the NSWC Crane SWMUs 4, 5, 9, and 10 RFI Report Regarding 

Criteria Exceedance Flags on Tag Maps. 
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The text below shows the RFI report page numbers and sections in which text was changed to explain 

how risk-based criteria (or one-tenth risk-based) criteria were used to assign criteria exceedance flags on 

tag maps. The altered text is highlighted yellow., Differences in wording among the indicated changes 

are designed to allow for making the indicated changes without causing wholesale changes in pagination 

for the rest of the RFI report. 

Pages 4-6 and 4-7: 

4.4.1 Surface Soil 

As detailed in Table 4-1 and Section 4.2,14 surface soil samples were collected to evaluate the nature ' 

and extent of contamination. All 14 surface soil samples were analyzed for Appendix IX VOCs, Appendix 

IX SVOCs, Appendix IX pesticides, Appendix IX PCBs, Appendix IX herbicides, Target Analyte List (TAL) 

metals (plus tin), and cyanide. Additionally, two surface soil samples were analyzed for cation exchange 

capacity (CEC), pH, and TOC. 

Table 4-2 presents a summary of the results reported for compounds detected in the surface soil samples 

collected from SWMU 4. Table 4-3 presents a summary of descriptive statistics for surface soil detections 

including range of detections, frequency of detection, location of maximum, and comparison to 

background. Because two different soil groups comprise surface soil at this SWMU, the table displays an 

exceedance of background concentrations if either soil group exceeded its respective background values. 

Figures described below indicate background exceedances for soil group-specific background 

comparisons. Appendix E.1 .1 contains a copy of the entire analytical database for SWMU 4 surface soil. 

Figures 4-6 and 4-7 present a geographical depiction of organic and inorganic detections in surface soil, 

respectively. If orgaii@in.orgaoic c erTJk: lent '0 s ee iSK-oasea or p[llic y, 

=="",~=-""o_-",ca",r~cl""",og,e s a s (M., 5DQL) appea 0 tag"s...,..,..", 

~~~~~~~~ ill an inorganic chemical was detected at a particular surface soil 

location and the site data set for that chemical is elevated as compared to the corresponding background 

data set (Soil Group 1 or 3), the result was flagged with "BACK". If "BACK" does not appear next to the 

result ier an inorganic chemical , it means that the chemical was detected at that location but the site 

chemical concentrations for that soil group are not elevated relative to background concentrations. 
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Page 4-10: 

4.4.2 Subsurface Soil 

As detailed in Table 4-1 and Section 4.2, 12 subsurface soil samples were collected to evaluate the 

nature and extent of contamination. All 12 subsurface soil samples were analyzed for Appendix IX VOCs, 

Appendix IX SVOCs, Appendix IX pesticides, Appendix IX PCBs, Appendix IX herbicides, TAL metals 

(plus tin), and cyanide. Additionally, four subsurface soil samples were analyzed for CEC, pH, and TOC. 

Table 4-4 presents a summary of the positive results reported for compounds detected in the subsurface 

soil samples collected from SWMU 4. Table 4-5 presents a summary of descriptive statistics for positive 

subsurface soil detections including range of detections, frequency of detection, location of maximum, 

and comparison to background. Because two different soil groups comprise subsurface soil at this 

SWMU, the table displays an exceedance of background concentrations if either soil group exceeded its 

respective background values. Figures described below indicate background exceedances for soil group

specific background comparisons. Appendix E.1.1 contains a copy of the entire analytical database for 

SWMU 4 subsurface soil. Figures 4·8 and 4-9 present a geographical depiction of organic and inorganic 

detections in subsurface soil, respectively. organic or Inor anlc chemical concentrations exceeded risk-

ased or armlicab e re ulatolY concentration criteria <:oriteri 10 or non-carcinogens a s e . . R PRGl 

illl ' ear on the tags at the a fected samQling locations on Figure 4-7. If an inor anlc c emical was 

etected at a Rarticular surface soil ocation and the site data set for that chemical is elevated as 

phemical was dete ed a loc tion ut the site chemical concentrations for hat soil rou are no 

a ive a g,,[ <>u""'l.l<>"""c"elJt!!.ra",t~i,o~s. 

Page 4-15: 

4.4.3 Ground Water 

As detailed in Table 4-1 and Section 4.2, 8 ground water samples were collected to evaluate the nature 

and extent of contamination. All ground water samples were analyzed for Appendix IX VOCs, Appendix 

IX SVOCs, Appendix IX pesticides, Appendix IX PCBs, Appendix IX herbicides, total TAL metals (plus 

tin), and ,cyanide. Sample 04GWT0201 was analyzed for dissolved TAL metals because the turbidity of 

the groundwater after stabilization was greater than 10 NTU. Sample 04GW0101 is the SWMU 4 

upgradient ground water sample. 

Table 4-6 presents a summary of the positive results reported for compounds detected in'the ground 

water samples collected from SWMU 4. Table 4-7 presents a summary of descriptive statistics for 

positive ground water detections including range of detections, frequency of detection, location of 
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maximum, and comparison to upgradient sample concentrations. Appendix E.1.1 contains a copy of the 

entire analytical database for SWMU 4 ground water. Figure 4-10 presents a geographical depiction of 

organic and inorganic detections in ground water. 

If or anic or inorgl;!nlc chemic I concentrations excee ed a risk-based or a plicable re ulato!y 

one n r i n criterion (cri n 10 r non-carcinogens a flag~g. R9TAf' a pears n the ta map a 

th affecleCI sampJing I a ion. If a detected organic or inorganic chemical concentration at a particular 

location exceeded the upgradient concentration, this was indicated with a "UP" flag at the affected 

location. If "UP" does not appear on the tag map it means the chemical was detected at that location, but 

the concentration was less than the upgradient concentration. 

Pages 4-16 and 4-17: 

4.4.4 Surface Water 

As detailed in Table 4-1 and Section 4.2, 4 suriace water samples were collected to evaluate the nature 

arid extent of contamination. All suriace water samples were analyzed for Appendix IX VOCs, Appendix 

IX SVOCs, Appendix IX pesticides, Appendix IX PCBs, Appendix IX herbicides, total and dissolved TAL 

metals (plus tin), cyanide, hardness, and total suspended solids. Sample 04SW0101 is the SWMU 4 

upgradient suriace water sample. The suriace water sample that was to have been collected from 

location of 04SW /S006 was not collected because there was no standing suriace water at the time of 

sample collection. 

Table 4-8 presents a summary of the positive results reported for compounds detected in the suriace 

water samples collected from SWMU 4. Table 4-9 presents a summary of descriptive statistics for 

positive suriace waler detections including range of detections, frequency of detection, location of 

maximum, and comparison to upgradient sample concentrations. Appendix E.1.1 contains a copy of the 

entire analytical database for SWMU 4 suriace water. Figure 4-11 presents a geographical depiction of 

organic and inorganic detections in suriace water. 

If the concentration of an organic or inorganic chemical exceeded a risk-based or applicable regulatory 

concentration criterion Ic' 0 C· ogens), a flag (e.g., R9TAP) on the tag map at the 

affected sampling location is shown on the figure. If a detected organic or inorganic chemical 

concentration at a particular location exceeded the upgradient concentration , this was indicated with a 

"UP" flag al the affected location. If "UP" does not appear on the tag map it means the chemical was 

detected al that localion, but the concentration was less than Ihe upgradient concentration. 
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Page 4-19: 

4.4.5 Sediment 

As detailed in Table 4·1 and Section 4.2, 5 sediment samples were collected to evaluate the nature and 

extent of contamination. All sediment samples were analyzed for Appendix IX VOCs, Appendix IX 

SVOCs, Appendix IX pesticides, Appendix IX PCBs, Appendix IX herbicides, TAL metals (plus tin), TOC, 

and cyanide. Sample 04SD01 0006 is the SWMU 4 upgradient sediment sample. 

Table 4-10 presents a summary of the positive results reported for compounds detected in the sediment 

samples collected from SWMU 4. Table 4-11 presents a summary of descriptive statistics for positive 

sediment detections including range of detections, frequency of detection, location of maximum. _ and 

comparison to upgradient sample concentrations. Appendix E.1.1 contains a copy of the entire analytical . 

database for SWMU 4 sediment. Figure 4-12 presents a geographical depiction of organic and inorganic 

detections in sediment, respectively. 

If the concentration of an organic or inorganic chemical exceeded a risk-based or applicable regulatory 

concentration criterion , criteria 0 or on-care no ens. a flag (e.g., R9PRG) on the tag map at the 

affected sampling location is shown on the figure. If a detected inorganic chemical concentration at a 

particular location exceeded the upgradient concentration, this was indicated with a "UP" flag at the 

affected location. If "UP" does not appear on the tag map it means the chemical was detected at that 

location, but the concentration was less than the upgradient concentration. 

Page 5-5: 

5.4.1 Surface Soit 

As explained in Table 5-1 and Section 5.2, eight surtace soil samples were collected to evatuate the 

nature and extent of contamination. All eight surface soil samples were analyzed for Appendix IX VOCs, 

Appendix IX SVOCs. Appendix IX pesticides, Appendix IX PCBs. Appendix IX herbicides, Appendix IX 

dioxinslfurans. TAL metals (plus tin), and cyanide. Additionally, one surface soil sample was analyzed for 

CEC, pH, and TOC. 

Table 5-2 presents a summary of the results reported for compounds detected in the surface soil samples 

collected from SWMU 5. Table 5-3 presents a summary of descriptive statistics for surface soil detections 

including range of detections, frequency of detection. location of maximum. and comparison to 

background. Appendix E-1.2 contains a copy of the entire analytical database for SWMU 5 surface soil. 

Figures 5-6 and 5-7 present a geographical depiction of organic and inorganic detections in surface soil, 

respectively. If orga ic or' or a ie c emical concentrations exceeded risk·based or aRlllicable regulato 
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0.neentr lion cntei1a enteri 10 for 0 arcinQillilll! 5DQL) a Bear 0 e ja at 

Hect ocatio s n A ure -7. an ino anic ernical was etecteCl at a Ba leu ar surra .e soil 

ocatio ana the site nata set or that chemical is elevate as corn a I I e ,co 0 i c r u 

ala set Sol Gro lfie result was flag ad wit "S C a DCaI' ons wher sa e fro 

Grou[! 3 were collect If "BACK" does not appear next to the result for an inorganic chemical, it means 

that the chemical was detected at that location but the site chemical concentrations for that soil group are 

not elevated relative to background concentrations. 
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Pages 5-10 and 5-11: 

5.4.2 Subsurface Soil 

As detailed in Table 5-1 and Section 5.2. 14 subsurface soil samples were collected at seven locations to 

evaluate the nature and extent of contamination. All seven subsurface soil samples were analyzed for 

Appendix IX VOCs, Appendix IX SVOCs, Appendix IX pesticides, Appendix IX PCBs, Appendix IX 

herbicides, Appendix IX .dioxinlfurans, TAL Metals (plus tin), and cyanide. Additionally. three subsurface 

soil samples were' analyzed for CEC, pH. and TOC. 

Table 5-4 presents a summary of the positive results reported for compounds detected in the subsurface 

soil samples collected from SWMU 5. Table 5-5 presents a summary of descriptive statistics for positive 

subsurface soil detections including: range of detections, frequency of detection, location of maximum, 

and comparison to background. Because two different soil groups comprise subsurface soil at this 

SWMU, the table displays an exceedance of background concentrations if either soil group exceeded its 

respective background values. Figures described below indicate background exceedances for soil group

specific background comparisons. Appendix E-1.2 contains a copy of the entire analytical database for 

SWMU 5 subsurface soil. Figures 5-8 and 5-9 present a geographical depiction of organic and inorganic 

detections in subsurface soil, respectively. f org.amc 0 inorg<\nic chemical concentrations excee ed 15k 

ased or almlicable re ulato!y concentration criteria criteri for non-carcinogens), fI<\gs (e.g. 

aj:lj:lear on the tags at the affected am ling locations n the figure._ ICan _ilJ,organiG...che ical 

detected at a articular location and the site data set is elevated comj:lared to the corre§t:>o di g. 

background da a set Soil Grout:> 8 0 9) the result was flagged with "BACK" .. at all locations where. 

!lam les from that soil grout:! were collected. If "BACK" does not aj:lj:lear next to the result for an inorganic 

hemical it means that the chemical was detected at that location but the site chemical concentrations fon 

that soil grou are not elevated relative to background concentrations. 

Pages 5-16 and 5-17: 

5.4.3 Ground Water 

As detailed in Table 5-1 and Section 5.2,14 ground water samples were collected to evaluate the nature 

and extent of contamination. All ground water samples were analyzed for Appendix IX VOCs, Appendix 

IX SVOCs, Appendix IX pesticides, Appendix IX PCBs, Appendix IX herbicides, Appendix IX 

dioxinlfurans, total TAL metals (plus tin), and cyanide. Samples 05GW0301 and 05GW 1301 were 

analyzed for dissolved TAL Metals. Sample 05GW0101 was collected and it is the SWMU 5 upgradient 

ground water sample. 

Table 5-6 presents a summary of the positive results reported for compounds detected in the ground 

water samples collected from SWMU 5. Table 5-7 presents a summary of descriptive statistics for 
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positive ground water detections, including range of detections, frequency of detection, location of 

maximum, and comparison to upgradient concentrations. Appendix E.l.2 includes a copy of the entire 

analytical database for SWMU 5 ground water. Figure 5-10 presents a geographical depiction of organic 

and inorganic detections in ground water. 1 or anic 0 I orga IC c e ical concentrations eeCl 

risk-6ased or a licab e re ulato~ concentratio criterion cnteriow 0 for non,carcinogensj a flag e.g. 

9TAP !mea the tag...!lli!l2 at the affect sam(:!ling .location. If a detected organic or inorganic 

chemical concentration at a particular location exceeded the upgradient concenlration, this was indicaled 

with a "UP" flag at the affected location. If "UP" does not appear on the tag map it means the chemical 

was detected at that location, but the concentration was less than the upgn:idient concentration. 

Page 5-19: 

5.4.4 Surface water 

As detailed in Table 5-1 and Section 5.2, four surface water samples were collected to evaluate the' 

nature and extent 01 contamination. All surface water samples were analyzed for Appendix IX VOCs, 

Appendix IX SVOCs, Appendix IX pesticides, Appendix IX PCBs, Appendix IX herbicides, Appendix IX 

dioxin/furans, total and dissolved TAL metals (plus tin), cyanide, hardness, and total suspended solids. 

Sample 05SW010l was selected to represent the SWMU 5 upgradient surface water sample. 

Table 5-8 presents a summary of the positive results reported for compounds detecled in the surface 

water samples collected from SWMU 5. Table 5-9 presents a summary of descriptive statistics for 

positive surface water, detections including range of detections, frequency of detection, location of 

maximum, and comparison to upgradient sample concentrations. Appendix E.I-2 contains a copy of the 

entire analytical database for SWMU 5 surface water. Figure 5-11 presents a geographical depiction of 

organic and inorganic detections in surface water. I organic or inorganic chemical concentrations 

xceede risk-based or a(:lplicab e regulato!), criteria (criteria/l0 for non-carcino ensl. a flag (e.g. , 

9TAP) on t eta mall at the affected samr:>ling location is shown 6n the figure. If a detected organic or 

inorganic chemical concentration at a particular location exceeded the upgradient concentration, this was 

indicated with a "UP" flag at the affected location. If "UP" does not appear on the tag map it means the 

chemical was detected at that location, but the concentration was less than the upgradient concentration. 
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Page 5-22: 

5.4.5 Sediment 

As detailed in Tables 5-1 and 5-2, four sediment samples were collected to evaluate the nature and 

extent of contamination. All sediment samples were analyzed for Appendix IX VOCs, Appendix IX 

SVOCs, Appendix IX pesticides, Appendix IX PCBs, Appendix IX herbicides, Appendix IX dioxinlfurans, 

TAL metals (plus tin), cyanide, and TOC. Sample 05S001 0006 was collected as the SWMU 5 upgradient 

sediment sample. 

Table 5-10 presents a summary of the positive results reported for compounds detected in the sediment 

samples collected from SWMU 5. Table 5-11 presents a summary of descriptive statistics for positive 

sediment detections, including range of detections, frequ ency of detection, location of maximum, and 

comparison to upgradient sample location. Appendix E.1 -2 contains a copy of the entire analytical 

database for SWMU 5 sediment. Figure 5-12 presents a geographical depiclion of organic and inorganic 

detections in sediment, respectively. I ed a Ii K-

~~:;::~=~ 'S"'b..!"-"","...!~g-,,, 

chemical concentration at a particular location exceeded the upgradient concentration, this was indicated 

with a "UP" flag at the affected location. If "UP" does not appear on the tag map it means the chemical 

was detected at that location, but the concentration was less Ihan the upgradient concentration. 

Pages 6-5 and 6-6: 

6.4.1 Surface Soil 

As delailed in Table 6-1 and Section 6.2, 11 surlace soil samples were collecled to evaluate the nature 

and extent of contamination. All 11 suriace' soil samples were analyzed for Appendix.lX VOCs, Appendix 

IX SVOCs, Appendix IX pesticides, Appendix IX PCBs, Appendix IX herbicides, TAL metals (plus tin), and 

cyanide. Additionally, three surlace soil samples were analyzed for CEC, pH, and TOC. 

Table 6-2 presents a summary of the reported results for compounds detected in the surlace soil samples 

collected from SWMU 9. Table 6-3 presents a summary of descriptive statistics for surlace soil detections 

including range of detections, frequency of detection, location of maximum, and comparison to 

background concentrations. Appendix E.l.3 contains a copy of the entire analytical database for SWMU 

in surlace soil, respectively. 

applicable regulato concentration criteria (criteriilll0 for non-carcinoge s 

n the tags at the affected locations on Figure 6-8. If an inorganic chem:~ic~a~w~aS~d~et~ecte at a r,>articul 

surl ina set for hat chemical is elevated as compared to the corresl2onding 
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were collected. If "BAC • aoes 01 ap!>ear next 10 Ine esult or an 'nor anic chemIcal, 

lio s'te e 'ca co Ii 

Pages 6-8 and 6-9: 

6.4.2 Subsurface Soit 

As detailed in Table 6-1 and Section 6.2, 11 subsurface soil samples were collected to evaluate the 

nature and extent of contamination. All 11 subsurface soil samples were analyzed for Appendix IX VOCs, 

Appendix IX SVOCs, Appendix IX pesticides, Appendix IX PCBs, Appendix IX herbicides, TAL metals 

(plus tin), and cyanide. Additionally, five subsurface soil samples were analyzed for CEC, pH, and TOC. 

Table 6-4 presents a summary of the positive results reported for compounds deteCted in the subsurface 

soil samples collected from SWMU 9. Table 6-5 presents a summary of descriptive statistics for positive 

. subsurface soil detections including range of detections, frequency of detection, location of maximum, 

and comparison to background. Because two different soil groups comprise subsurface soil at this 

SWMU, the table displays an exceedance of background concentrations if either soil group exceeded its 

respective background values. Figures described below indicate background exceedances for soil group

specific background comparisons. Appendix E.1.3 contains a copy of the entire analytical database for 

SWMU 9 subsurface soil. Figures 6-9 and 6-10 present a geographical depiction of organic and inorganic 

detections in subsurface soil, respectively. If organic or inorganic chemical concentrations exceedea risk 

ased or a!>lllicable regulato concentration criteria (criterial10 for non-carcinogens), flags (e.g., R9PRGl. 

a!>!>ear on the ags at tlie affected sampling loc tions on the figure_ "an inorganic chemical was 

"etecte at a Ilarticula location and the site data set is elevated comRared to the corresRonding 

back round data set Soif rOUR B or 9), the result was flagged with "BACK" " at all locations wherE! 

~Rles fro that SOl rou were collected. If'BACK" does not apRear next to the result for an inorganic 

chemIcal it me ns that the chemIcal was etected at that location but the site chemical concentrations for 

Ihat soil rou are not elevated relative to bac ground concentrations. 
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Page 6-11: 

6.4.3 Ground Water 

As detailed in Table 6-1 and Section 6.2, 12 ground water samples and one upgradient ground water 

sample (09GWTP0601) were collected to evaluate the nature and extent of contamination. All ground 

water samples were analyzed for Appendix IX VOCs, Appendix IX SVOCs, Appendix IX pesticides, 

Appendix IX PCBs, Appendix IX herbicides, total TAL metals (plus tin), and cyanide. None of the 

samples were analyzed for dissolved TAL metals. 

Table 6-6 presents a summary of the positive results reported for compounds detected in the ground 

water samples collected from SWMU 9. Table 6-7 presents a summary of descriptive statistics for 

positive ground water detections including range of detections, frequency of detection, location of 

maximum, and comparison to upgradient concentration. Appendix E.1.3 contains a copy of the entire 

analytical database for SWMU 9 ground water. Figure 6-11 presents a geographical depiction of organic 

and inorganic detection in ground water. f orga 'c 0 . 

a J:! 'cable regulatory concentratio cite 0 Q 0 -c 

91 P <!QQears on the tag ma at tne affected sam If a detected organic or inorganic 

chemical concentration at a particular location exceeded the upgradient concentration, this was indicated 

with a "UP" flag at the affected location. If "UP" does not appear on the tag map it means the chemical 

was detected at that location, but the concentration was less than the upgradient concentration. 

Pages 6-14 and 6-15: 

6.4.4 Surface water 

As detailed in Table 6-1 and Section 6.2, four surface water samples and one upgradient surface water 

sample (09SW01 01) were collected to evaluate the nature and extent of contamination. The surface 

water samples were analyzed for Appendix IX VOCs, Appendix IX SVOCs, Appendix IX pesticides, 

Appendix IX PCBs, Appendix IX herbicides, total and dissolved TAL metals (plus tin), cyanide, hardness, 

and toial suspended solids. The upgradient sample was 09SW01 01. 

Table 6-8 presents a summary of the positive results reported for compounds detected in the surface 

water samples collected from SWMU 9. Table 6-9 presents a summary of descriptive statistics for 

positive surface water detections including range of detections, frequency of detection, location of 

maximum, and comparison to upgradient concentration. Appendix E.1.3 contains a copy of the entire 

analytical database for SWMU 9 surface water. Figure 6-12 presents a geographical depiction of organic 

and inorganic detections in surface water. If or anic or inorganic chemical concentrations exceed.ed 's -

""",."",,,,,,,-,,,,J:!Rlicab e egulatory cri ri cri rial10 for non-carcinogens), a flag (e.g. R9TAP) on the t'lg 
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I!l!!Q at tile a ect P- Ing location is shown on the figure If a detected organic or inorganic chemical 

concentration at a particular location exceeded the upgradient concentration, this was indicated with a 

"UP" flag at the affected location. If "UP" does not appear on the tag map it means the chemical was 

detected at that location, but the concentration was less than the upgradient concentration. 

Pages 6-16 and 6-17: 

6.4.5 Sediment 

As detailed in Table 6-1 and Section 6.2, four sediment samples and one upgradient sediment sample 

09S0010006 were collected to evaluate the nature and extent of contamination. All sediment samples 

were analyzed for Appendix IX VOCs, Appendix IX SVOCs, Appendix IX pesticides, Appendix IX PCBs, 

Appendix IX herbicides, TAL metals (plus tin), cyanide, and total organic carbon. 

Table 6-10 presents a summary of the positive results reported for compounds detected in the sediment 

samples collected from SWMU 9. Table 6-11 presents a summary of descriptive statistics for positive 

sediment detections including range of detections, frequency of detection, location of maximum, and 

comparison to upgradient concentrations. Appendix El .3 contains a copy of the entire analytical 

database for SWMU 9 sediment. Figure 6-13 presents a geographical depiction of organic and inorganic 

detections emical conce Iraro S c rlsk-

- a . 0 eos) a lag (e.g., RI.I.>(.I;~ 

ta i u e. If a detected inorganic chemical 

concentration at a particular location exceeded the upgradient concentration, this was indicated with a 

"UP" flag at the affected location. If ' UP" does not appear on the tag map it means the chemical was 

detected at that location, but the concentration was less than the upgradient concentration. 

Page 7-9: 

7.4.1 Surface Soil 

As detailed in Table 7-1 and Section 7.2, 10 surface soil samples were collected to evaluate the nature 

and extent 01 contamination. All 10 surface soil samples were analyzed for Appendix IX explosives, TAL 

metals (plus tin), and cyanide. One surface soil sample was analyzed for Appendix IX SVOCs. 

Additionally, one surface soil samples was analyzed for CEC, pH, and TOC. 

Table 7-2 presents a summary of the resu lts reported for compounds detected in the surface soil samples 

collected from SWMU 10. Table 7-3 presents a summary of descriptive statistics for surface soil 

detections including range of detections, frequency of detection, location of maximum, and comparison to 

background. Appendix E.1 .4 contains a copy of the entire analytical database for SWMU 10 surface soil. 

Figures 7-10 and 7-11 present a geographical depiction of organic and inorganic detections in surface 
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soil, respectively. If the concentration of an organic or inorganic chemical exceeded a risk-based or 

applicable regulatory concentration criterion ~cri eriohl10 for non-carcinQgens)-, a flag (e.g., R9PRG) on 

the tag at the affected sampling location shows this on the figures. If an inorganic chemical whose data 

set exceeded the surface soil background concentration was detected at a particular location, this is 

indicated with a "BACK" flag on the tag at all locations where soil from the same soil group was collected. 

It "BACK" does not appear on a tag it means that the chemical was detected at that location but the 

concentration of the chemical was less than the background concentration. 

Page 7-11: 

7.4.2 Subsurface Soil 

As detailed in Table 7-1 and Section 7.2, 10 subsurface soil samples were collected at 10 locations to 

evaluate the nature and exlent of contamination. All 10 subsurface soil samples were analyzed for 

explosives, TAL metals (plus tin), and cyanide. One surface soil sample was analyzed for Appendix IX 

SVOCs. Additionally, five subsurface soil samples were analyzed for CEC, pH, and TOC. 

Table 7-4 presents a summary of the positive results reported for compounds detected in the subsurface 

soil samples collected from SWMU 10. Table 7-5 presents a summary of descriptive statistics for positive 

subsurface soil detections including range of detections, frequency of detection, location of maximum, 

and comparison to background. Because two different soil groups comprise subsurface soil at this 

SWMU, the table displays an exceedance of background concentrations if either soil group exceeded its 

respective background values. Figures described below indicate background exceedances for soil group

specific comparisons. Appendix El.4 contains a copy of the entire analytical database for SWMU 10 

subsurface soil. Figures 7-12 and 7-13 present a geographical depiction of organic and inorganic 

ations excee eo 

9PRG) on tie 

exceeded the subsurface soil background concentration -was detected at a particular location, this is 

indicated with a "BACK" flag on the tag at all locations where subsurface soil from the same soil group 

was collected. If "BACK" does not appear on a tag it. means that the chemical was detected at that 

location but the concentration of the chemical was less than the background concentration. 
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Pages 7-13 and 7-14: . 

7.4.3 Ground Water 

As detailed in Table 7-1 and Section 7.2. 18 ground water samples and one upgradient ground water 

(1 OGWC5201) sample were collected to evaluate the nature and extent 01 contamination. Sample 

10GWC5201 was analyzed for Appendix IX VOCs. Appendix IX explosives. TAL metals (plus tin). 

cyanide, nitrate, and nitrate/nitrite. Nine ground water samples were analyzed lor Appendix IX VOCs. 

Seventeen ground water samples were analyzed lor Appendix IX explosives, total TAL metals (plus tin), 

and cyanide .. Eighteen ground water samples were analyzed lor nitrate/nitrite. One of the samples was 

also analyzed lor dissolved TAL metals (plus) tin. 

Table 7-6 presents a summary 01 the positive results reported lor compounds detected in the ground 

water samples collected lrom SWMU 10. Table 7-7 presents a summary 01 descriptive statistics lor 

positive ground water detections including range of detections, Irequency 01 detection, location of 

maximum, and comparison to upgradient concentration. Appendix E.l.4 contains a copy 01 the entire 

analytical database for SWMU 10 ground water. Figure 7-14 presents a geographical depiction 01 

organic and inorganic detections in ground water. II the concentration of an organic or inorganic chemical 

exceeded a risk-based or applicable regulatory concentration criterion , cr rJQn/1 - rig n 

a Ilag (e.g., R9TAP) on the tag at the affected sampling location shows this on the ligure. II an inorganic 

chemical whose data set exceeded the upgradient ground water concentration was detected at a 

particular location, this is indicated with a "UP" flag on the tag at the affected location. If "UP" does not 

appear on the tag it means that the chemical was detected at that location but the concentration of the 

chemical was less than the upgradient concentration. 

Page 7-17: 

7.4.4 Surface water 

As detailed in Table 7-1 and Section 7.2, 12 surlace water samples were collected to evaluate the nature 

and extent 01 contamination. All surface water samples were analyzed for Appendix IX explosives, total 

and dissolved TAL metals (plus tin). cyanide, hardness, nitrate/nitrite. and total suspended solids. No 

upgradient surface water samples were collected at SWMU 10. 

Table 7-8 presents a summary of the positive results reported for compounds detected in the surlace 

water samples collected from SWMU 10. Table 7-9 presents a summary of descriptive statistics for 

positive surface water detections including range of detections, frequency of detection, and location of 

maximum. Appendix E.l.4 contains a copy of the entire analytical database for SWMU 10 surlace water. 

Figure 7'15 presents a geographical depiction of organic and inorganic detections in surlace water. II 
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!lJ]janic or inorganic chemical concentrations excee e rlsk- ased or a Qlicable reg~ criteria 

, criterial1 0 for non-carcinogens a flag e, . R9T AI" on the ta a at tea ecte saml2!!ng oca ion is 

shown on the fi ure. If detected organic or inor anic chemical concentration at a articular locatio 

exc ed h grad' n n ralion, this was indicated with a 'UP" flag at the affected location If 

·up· does noi appear on the tag map it means the chemical was detected at that location, but the 

concentration was less than the upgradient concentration. 

Page 7-19: 

7.4.5 Sediment 

As detailed in Table 7-1 and Section 7.2,12 sediment samples were collected to evaluate the nature and 

extent of contamination. All sediment samples were analyzed for Appendix IX explosives, TAL metals 

(plus tin), cyanide, and TOC. No upgradient sedi.ment samples were collected at SWMU 10. 

Table 7-10 presents a summary of the positive results reported for compounds detected in the sediment 

samples collected from SWMU 10. Table 7-11 presents a summary of descriptive statistics for positive 

sediment detections including range of detections, frequency of detection, and location of maximum. 

Appendix E.1.4 contains a copy of the entire analytical database for SWMU 10 sediment. Figure 7-16 

presents a geographical depiction of organic and inorganic detections in sediment. If or anic or inor anic 

emical co centratio 5 exceeae a risK-case aim ' able regulatory c n n ra i n riterian 

crite 'oro1O for non-carcinogens), a flag (e.g., R5DQ ) 0 t e tag map at ..:th::e:::a~f:c~e:;,=::;:::::=:=~ 

is stiown on the figure. If a detected inorganic chemica concentration at 

he uQ.gradient concentration, this was indicated with a ·up· flag at the affe~c;;te~d;;;:lo~c~a~tio~:;;:;;·~u~·~o~e~s~o~ 
a(lpear on the tag map- it means t e chemical was detecte at location, cu tie 0 entratfon was 

ess han ttie u(lgradient concentration. 
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Attachment 2 

(Revised Tables 5-14, 5-17, 5-18, 6-14, and 6-16 of the RCRA RFI for SWMUs 4,5,9, and 10) 
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CAS 
Number 

TABLE 5-14 

OCCURRENCE, DtSTRIBUTKlN, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SURFACE/SUBSURFACE SOIL 
SWMU 5, OLD BURN PIT 

Seenatlo TlrMfl'llme: Fulu,.. 
Medium: Soil 
EltJIO*Ur'I Medium: Surt.e0f9ubaurtece 5011 
E PoInt: Surfaew'Subsurt_ SoIl 

TR,CHLOROETHENE 
VINVL CHLORID"-

AROClOft 11'.>1 
AROClOR 11(,0 

Minimum <_ 
") 

Minimum 
Qu.mler 

Mulmum 
COll~tIon 

(1) 

~J: imum 

Qualifi.r u,"" 

NSWC CRANE, CRANE, INDIANA 
PolOE 1 0'3 

Lo< ...... .",..... 

Fr.quency 

") 
Rang. of NoM.tecta 

(2) 

Ratlon.1e lor 



CAS 
NumMr 

TABI..E 5·14 

OCCURRENCE, DISTRleUTlON, AND SEL.ECTION OF CHEMICAL.S OF POTENTIAL CONCERN· DIRECT CONTACT WITH SURFACEISUBSURFACE SOIl.. 

Seen.rlo TImefr.me; Future 
Medium; Soil 
Expocur. Medium: Surt.celSubsurll!lce Soil 
Ex ure Point; Surleeef'Sobsurfeelll Soli 

Minimum 
Concenrr.tion 

(') 

SWMU 5, OL.D BURN PIT 
NSWC CRANE, CRANE, INDIANA 

PAGE 2 OF 3 

Range of NoncMI.ctI 
(2) 



CA' 
Number 

TABLE 5-'" 
OCCUFIReNCE, DI$TRIBlJTION, AND seL.eCTION OF CHeMICALS OF POTENTlAL CONCeRN - DIReCT CONTACT WTTlf SURFACEISU8SUAFACE SOil 

SWUU 5, OLD BURN PrT 

Seenlrlo Tlmefrlme: FU1ure 
Medium: SOIl 
Eli:po.u,. Medium: Surf.celSub.urflee Soli 
Ex ure PoIn!: Surfaee/Subsurf.e. Soli 

Chemlcll 

E22!!!0!n' 

Minimum 
Concentrltlon 

(1) 

Minimum 
CUIIltI.r 

Milimum 
Conc;enlral101'1 

(1) 

Milimum 
Qu,lItl,r Unlr. 

NSWC CRANe, CRANE, INDIANA 
PAaE30F3 

Loc:.!Ion of 
Mlxlmum 

I 

Range of Nondetee\l 
(2) 

1 Only !he original of wpkate .. mple was used IOf COPe seloelion. The dupllcata was used lor quaWty cOntrot purposes only. 
2 Values presented 1m sampIe-speclflc quantltatlon !knits. 
3 The maximum delected coneentrJotion Is used lOt weontng purposes. 
-4 To oetennine ~ther metal concentrations were within l)ackground levels, &cl~ ooncentratlons were 

eompared 10 B .... wlde background datil pteSet'lted In the BuewIc:Ie Bac:k9fOUnd 5011 Investigation Reper! 
(TINUS, loc., Jenuary 20(1) by meant of me WlieOxon Rank Sum Test. II the WIlcoxon T eu 
detennlned thaI a COI'ISCItuent cooctntralicn was no! slgrIllteenty dIfIeren1 lrom backgrtlund, tNll 
chemical was nol selected as II COPe. . 

5 1he rbII:-based soil COPe screenlng ...... 1 lOt resloentlallMd use!s presenled. The value Is based on a 
tarpel Hazanl Quotient o! 0.1 lor nonc:aldnogens (denolecl with a ' N" tIag) or In !ncremantal cancer 
flsko! lE-6f()( carclnogene (deno1ed with I "C" llag) (U.S . EPA, Region 9, OctOber 2OQ2). 

6 1he chenVcaf Is selected as I COPe II Ihe maximum detected concenlration axc&6ds 11'I811sk-basecl 
COPC sereenlng level and/or In ARARlTBC(s). 

7 Naphlhal8ne Is used as a sufl'0981e 10r2'·melhy1naphlha1et1e. 
8 Ac:enaphthene Is used as a sUfT008te lor a~ene. 
9 Pyrene Is used as e $Urrogate lorbenzo(g,h,l)pery\etle and ph8MnIh«Ina. 
10 Hexavalent chromium. 
II OSWEA sci screening level lor I'9Sk$&Olialland use (U.S . EPA. July 1994). 
12 Value is 10rmefCUrlcch~ (U.S. EPA, R&gIon 3. OOOber 20(1). 

angll!;! ~I!IlI:IlIII' 
0556010002 05SB050002 0558010810 OSSB050608 

Conclnlrliion I.'''''~'''. 
Uled lor 

Sernnlng (3) 

lloUD!lIo!lI' 
ARAMBC .. ApplIcable or Relevant an<! ApJ)roprIa.le ReqtJlrementllo be considered. 
C .. C&teInogen. 
COPe .. Chemical 01 poIetltIaI concem. 
IDEM .. Indlarle Department 01 Environmental Managemenl, RiSk In\ogre*, 5yslem 01 

Closure (RISC) mldentl&llevels lor dIrect contact with 10M (IDEM, July 2001). 
J .. Estimated value. 
N .. Noearclnopen. 
NA .. No! appIcabIWnot avllable. 
sat .. Soli aaturallon concentration. 
Aallonal. CM": 
FOf Selection as I COPe: 
ASL .. Above COPC screening IIIveIIARARfTSC. 

fpr ElimlOI!!pn H a COPC' 
BKO .. Within background levels. 
BSL .. Below COPC screening leveVARARITSC. 
NTX .. No toxicity lnIormadOtl. 
NUT .. Essential t'lJtrtent. 

ASl .. Above saeen!ng level. 
SSt .. e,,'ow sereenlng level. 
CAS", ChemICaIabilfad sefVlOes. 

Rlllonlle lor 
Conllmlnlnt 
DeI,tIon or 

St\eCtlon (6) 

0556010102 0558050102 OS5B020406 0558060608 5haded cells Indicate thai the specified criterlono r baexgrouncl Ie ..... has ~n !xceeded or that the chemical hIS been seltCted lIS a COPC. 
055B020002 055B060002 OSSeroos07 055B070608 
055B020102 055B060102 OSS804020. 
0558030002 0558070002 
0556030102 0558070102 
0556040002 0558080002 
0556040102 05$8080102 



CAS Number 

Scenario Timelrame: Current/Future 
Medium: Surface Water 
Exposure Medium: Surface Water 
Ex osure Point: Entire Site 

Chemical 

IRON 

IRON fiLTERED 

Minimum 
Concentration 

", 
Minimum 
Qualifier 

TABLE 5-17 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN _ SURFACE WATER 
SWMU 5 - OLD BURN PIT 

Maximum 
Concentration 

'" 
Maximum 

Units 
Qualifier 

NSWC CRANE, CRANE, INDIANA 
PAGE 1 OF2 

Location 01 Maximum 
Concentration 

Detection 
Frequency 

'" 
Range 01 

Nondetects(2) 

Concentration 
Used for 

Screeningll) 

Upgr.dlent 
SImple 

Risk-Based 
COPC 

RatioMIe for 
Contamln.nt 
o.Iotion 01' , 



~nlrio Time/rame; Curr.ntlFuture 
Medium: Sur1Iec!i1 Wlter 
Exposure Medium: Surf.ce Wlter 
Exposure Point: Entire Site 

Minimum 
Minimum CAS Number Chemical Concentretion 
aualilier 

'" 
1439-9&5 . 65. 

7441).23-5 SOOtUM, FtL TEREO ,<sO 

1440-66-6 ZINC, FLL TERED ". 

TABLE 5-17 

OCCURRENCE, DlSTRIBIJTION, AND SELECTION OF CHEMICAlS OF POTENTIAL CONCERN· SURFACE WAT!"R 
SWMU S· OLD BURN PIT 

NSWC CAANE CRANE INDIANA 
PAGE 2 OF2 

Mtximum Detection Concentr.tion 
Maximum Localion 01 Maximum Range 01 Upgf.dient 

Concentration 
Ouali/ier 

Units 
ConCentr.tion 

Frequency 
Nondetecta1a) 

UNdIOf 8omplo 

'" '" Screening!'!) Concentration (4) 

31)' ,'" 05SW030t·F "" " 
30< 

22800 "IL 05SW040 t ·F '" 22800 27900 

20 ,'" 05SWOOOt ·F 21' " 
20 NO 

AIek·B.Nd R.tio,...,. 10f 

COPC 
Potenti.1 Potentl. 1 

COPC Contaminlnt 
Screening AFtAAITBC ARARlTBC 

A" o.Ietion 01'" 
Value Saure. 

L.VtI~I) s.lIction~ 

N FED-MeL 
NA IDEM 

NA NA FED·MeL No NUT, BKG 
NA IDEM 

"00 N 5000(7) FED-MeL NO BSL 
"000 IDEM 

MISCELLANEOUS PARAMETERS 

lHARDNEss I 38000 2,.... "IL OSSW0501 

TOTAL SUSPENDED SOLIDS 2000 I '2000 ,'" 05SW02(lI 

1 Only the original 01 duplicate sample was used for COPC Selecllon. The duplicate was used lor quality control purposes only. 

2 Values presented are sample·speCi fic quanlilaliOn Nmits. 
3 The maxirrum eetectetl concentration is used lor screenlll9 purposes. 

" To eetermlne wtlether metal ooncenIra tloos were withtn background levels, maximum surface water concentrations wera 

compared to conceotnttlons In upgratllent surface waler sample 05SWOIOI. It !he corocenlfalion in the site surface wat ... 

concenlnttiOn was less than the upgradlenl concentration, that metal was not selcled as a COPC. 
S The risk-based COPe screening level l or tap W81er use Is presented. The value Is DaSed on a 

target Hazartl Quotient of 0.1 for noncardnogens (denoted with a 'N" l lag) or an Incremental cancer 

risk 01 1 E·6 for carcinogens {denoted wttn a "C" ltag) (USEPA, Region 9, Octooer 2(02). 

The chemica! is sele<:ted as a COPC II the maximum detected conoentl'Blion exceeds the risk·based 

COPC SCTeenln9 level andlor an ARARfTBC(s). 

Secondary MeL, based on aaslMtic water qual~ (I.e., oolor, Odor, tasle, etc.). 

05SW020t 

OSSW0301 

05$WQ401 

OSSWOSOt 

Assoc!a!t:g Sampl's 

05SW0201-F 

OSSW03OH 

OSSW04OI-F 

OSSWOSOI-F 

'f' 

'I' 

Shaded cells iotIicate !hatlhE' s.peeitK!<i criterion or oack9rouM level has bel)ll e~ceeded Of Ihatthe chemical has tleen $Olected as a cope. 

23_ 

2000 S2000 

99000 NA I NA FED-MeL 1 No N7X 
NA 100M 

sooo I NA I NA FED-MeL 1 NO NTX 
NA IDEM 

ARARlTBC • Applicable or ReleVant and Approprtate Requlrement/lo be considered. 

C " Cardnogan. 

COPC "Chemical 01 potenl~ concem. 
J = Estlmated \lalue. 

N ::: Noncarcinogen. 
NA" Not analyzed I not applicable. 
NO .. Not aeteaed. 

FED-AL _ Federai llCtlon leVel (U.S. EPA, 20(0)-

FED-MeL .. Fedel1ll MaKh'num Contaminant Level (U.S. EPA, 20(0). 

IDEM:: Indiana Department 01 ErMronmental Management, Risk Integrated System 01 
Closure (RISC) residential do&Jre kweIs for ground water (IDEM, July 200t ,. 

Rationale Codes: 

For Selection as I COPC: 

ASL • AbO\Ie COPC screening le\IetlARARlTBC. 

For Elimlnatlon as a COPC: 

BKG z: WithIn background levels. 
BSL", Below COPC screening levetlARAMBC. 

NTX .. No tolClc:ity information. 

NUT" Essential nutrienl. 

CAS "Chemical abstract seMoes. 



CAS 

Number 

Scenlrio Timelrlme: Current/Future 
Medium: Soli 
EKposure Medium: Seclimenl 
EK sure Point: Sediment 

Cnemicil 

L 
T RICHlOROf T Ht- N!: 

Minimum 
Concentration 

(I) 

TABLE 5-18 

OCCURRENCE. DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WrlH SEDIMENT 
SWMU S, OLD BUAN PIT 

NSWC CRANE. CRANE, INOIANA 
PAGE 1 OF 2 

Minimum 
QUIlifier 

Mlximum 
C()(ICentllltion 

(I) 

~Kimum 

QUllifier 

Locltion 01 Detection 
Range of Nondetecl, 

Concentration Upgradient Rlsk.a .. ed COPC 

Uled lor (<<,"s,,',m,"~,~·tio l Units Maximum 
Conc.ntratlon 

(2) 
Scre9ning (3) I' 

Sc .... nlng L ..... I 
(5) 

Ritionale for 
ContlmlMnt 
Oeletion or 



CAS 
Number 

TABLE 5-1S 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SEDIMENT 
SWMU 5, OLD BURN PIT 

NSWC CRANE, CRANE, INDIANA 

Scenlrio Timelrlme: Current/Future 
Medium: SoH 
Exposure Medium: Sediment 
Ex sure Point: Sediment 

Chemical 

ALUMINUM 
ANTlrJiONY 

MANGANfSI;: 

~: 

Minimum 
Concentration 

(11 

Minimum 
QUBlillllr 

Maximum 
Concenlralion 

(1) 

Maximum 
Qualilier 

PAGE 2 OF 2 

Location 01 [)election 
Units Maximum Frequency 

Concentrltion (1) 

Only the orig inal ot dupUcale sample was used tor COPC selecllon. The duplicate was USe<! lor quatity contrOl purposes only. 
Values preseme<! are sample-spedfic Quantlla\ion limits. 
Tna fTlaJ(imum detected concentration is used for screening purposes. 
To determine whether metal concenlrahonS were within backgroul'lCl levels. maximum sedimenl concentrations were 
compared to concemratioos in upgradiem sediment sample 055001. II the concentration in the site seCliment 
concentration was less than the upgradlent concentration, Ihal metal was not selcled as a COPC. 
The risk-based so~ COPC screening level for resJdentialland use Is presente(l. The value is based on a 
largel Hazard Quolient 01 0.1 for noncarcinogens (denoted with a ' N' flag) or an incremental cancer 
risk of IE·6 for carcinogens (denOled with a ' C' flag) (U.S. EPA, Region 9, Octooer2002). 

6 The chemical is selected as a COPC if the maximum detected concentration exceeds the rlsk'based 
COPC screening level andlor an ARAMBC(s). 

7 Naphthalene is used as a surrogate lor 2·methylnapnthaiene. 
8 Pyrena is used as a surrogate for oern:o(g,n,i)perylene and phenanthrene. 
9 Hexavalenl chromium. 
10 OSWER soil screening level for residential land use (U.S. EPA, July 1994) 
II Vallie is for mercuric Ch loride (U.S. EPA, Region 3, October2001) 

Renge 01 NOndelects 
(21 

Shaded cellS Indicate Ihat the specified criterlon or background level has been exceeded or that the chemical has been selected as a COPC. 

Concentrltlon Upgredlent I .'ok·· •• M' 
U .. d for (o,,"s~.m'"'''~''''1 

Screening (3) !~ 

llolinhIl>ni' 

Potentill COPC 
ARARlTBC F1lg 

Source 

ARAMBC '" Appl icable or Relevant and Appropr1ale Requlrementllo be considered. 
C .. Carcinogen. 
COPC = Chemical 01 polenllal ooncem. 
IDEM,. Indlana Department of Environrntlntal Managemenl, Risk Integrated System of 

Closure (RISC) residential le'IeIs for direct oontact with soU (IDEM, July 2001). 
J = Estimated value. 

N " Nocardnogen. 
NA '" Not appUcabl&'not available. 
sat", 5011 salura~on concenlrallon. 

BatignB\e Codes: 

For Selection as a COPC: 
ASL = Above COPC screening level/ARAMBC. 

for Fl"minatioo as a COPC' 

BKG .. Within bacl<grollnd levels. 
BSL = Below cope screening leveVARAMBC. 
NTX .. No toxicity Inlormalion. 
NUT = Essential nut~enl. 

ASL., Above screening leval. 
BSl,. Below screening level. 
CAS .. Chemical abstract services. 

Ritloflllielor 
Contamlnlnt 
Deletion or 

Selection (6) 



CAS 
Number 

TABLE 6-14 

OCCURAENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN· DIRECT CONTACT WITH SURFACEISUBSURFACE SOIL 
SWMU 9 - PESTICIDE CONTROLJFI·150 TANK AflEA 

Scenario Tlmeframe: Future 
Medium: 5011 
Exposure Medium: Surfaee/Sutlsuriece 5011 
Ex 0$1,.1 ... Point: Surl.ctlSublurl'ce Soil 

Chemical 

1M', '"""N' CHLORIDE 

AROCLOR '2~;j 

ALUMINUM 

IRON 

Minimum 
Concentration 

(1) 

Minimum 
Qualifier 

Maximum 
Concentr.tIon 

(1) 

Maximum 
Qualifier 

Units 

NSWC CRANE, CRANE, INDIANA 
PAGE 1 OF2 

Range of Nondetect8 
(2) 

0.003 . 0.004 

R.tion ... lor 
Contamln.nt 
eo_M 

SeIKdon{I) 

BSl 



CAS 
Number 

TABLE 5-14 

OCCURRENCE, OISTRIBUTION, ANO SELECTION OF CHEMICALS OF POTEtmAL CONCERN· DIRECT comACT WTTH SURFACEISUBSURFACE SOil 
SWMU g. PESTICIOE CONTROL/FI·I$O TANK AREA 

NSWC CRANE, CRANE, INDl4NA 

Sc.n.rio Timef,..me: Future 
.... dium: Soil 
Expoaura Madlum: SurtacefSubaurlau Soil 
Ex lUre Point: Surl.celSubsurfsca Soil 

PAGE20F2 

Chen')lc.l 
Minimum 

COl'ICentralloo 
(" 

Min;ml,lm 
Qu.lifier 

Maximum 
CoocantrltiOn 

(" 

MlioJ:imum 
au.llfler IF", .... ", I R.ng. 01 Nondillcts 

(" 

Concan~nIB~"'''~'"' 
UMdf« 

W>lIloIn' 
1 Only t/'II original 01 dupllCflle sample wu llSe<l lor COPC svlvcliOn The Cuplieale was '-'$ec! lor qU8~ry control purposes only. 
2 V""es presenled are Slmple·spedllc Quantllatlon limits. 
3 The maldmum Getecteo concentration is used lor screenlng purposes. 

To determine Whether metal cono&nIratlons _re within backgroul'l(! levels. so" concenlralions were 
COOlpalW(110 ba.se·~ backgl'OUncI oala presentea In Ihe 8Mewlde Bilckground Soil tl1Yesdgallon Repol1 
(nMJ5, ItIC., J81'1W1ry 20(1) Dy means 01 the Wilcoxon Rank Sum Tesl. If Ihe WIIcoJCOn Test 
delennined lhat a constituent concentration was not slgnlfleanty different from background, thet 
chemicaJ was not !eleele<! as a COPC. 

S The rtsk·based soli COPe screening IeY1Ilfor rt!sklentialland vse is presenled. The valUe Is based on a 
target Haz.ttI Ouotlent 01 0.1 for noncatdnogens (IHn:Ited with a ON" ILag) or an Incremental cancer 
!1sk 01 1 E.e IOf carcincJ9an$ (denoted with a .C" llag) (U.S. EPA, RevJon 9, Oc!ober 20(2). 

. 6 The chemIc:aolls seIec1ed as a COPC IlIha mnimum delecled coocentllltion exceecs t!'le rtsk-base<l 
COPC seteenIng level andlor an ARAMBC(s). 

7 NephthaJene Is used as a sutJOg8!e f0l2-methylnaphthal&ne. 
8 Acenaphlflene Is used as a sUfTOQa!e for ac&naphthylene. 
g Pyrene Is used as a surrogate lor benzo(g,I'I,1)parylene and phenanlhllme, 
10 Hexavalent chromium. 
11 OSWER soH screening level for resk:Santlal lana U$& (U.S. EPA, July 1994). 
12 ValUe Is for mercuric: chlorlOe (U.S. EPA., Region 3, October 20(1). 

~SSSiUlIIId ~i!lllll:a ' 
0958010002 0958040002 0956070002 0958100002 
0958010102 095B040102 0956070102 0958100102 
OOSB020002 0958050002: 095B080002 09SSI10002 
095B020102 095805Ot02 0958080102 09S81 10102 
OOSB030002 09SIlO6OOO2 09SB09OCI02 0958010810 
0956030102 09$8060102 O9SB090102 095B0:20608 

0958030406 
0958040406 
09S_ 

. 095B060810 
0958070709 
09"""""06 

095B090810 
09SB l OO204 
0956110406 

ScrNnlng (3) 

-, 
ARAMBC .. Apptlca~e or Relevant and Appropf1ale Reqvlremenlito be conslCareC. 
C • Carcinogen. 
CAS a Cnemical absUliCI serviCes. 
cope. Ct)If'Illeai ot Potential Concern 
10E M • Indiana Department 01 Enviroomental t.tanegemenl. RIsk lnIegrtlted ~Iem 01 

CIosute (RiSe) resiaentialleY1lls lor 0Irect oontaCt ...... \tI $O.I'OEM, July 2001). 
J .. Estimated value. 
N .. Noncardnogen. 
NA .. Not appllcablelnol available. 
meq _ mlll&Qulva!ent. 
S.U ... Standattl unlS. 
sa! .. SoIsalUration concentration . 
B'tIooele cpdtn· 
For SeIecJlon 8$ a COPe: 
ASl_ AboVe COPe screening leveVAAARfT8C. 

EO!' EMmi!lA!Ion '$' COPe' 
8KG .. WttnIn backglOUt'KIleveIs. 
BSL .. Below COPC screening leVeVARARlTBC. 
NTX • No toxIcIry Information. 
NUT. Essential nu1tienl 

5haded 08b kIdlcatalhat!he specified crt\atlon or backgroulld level has been aJ:CeeOed Of (hal !he cnetNcat 
has ~ selfICWId as a COPC. 

RatioMlafor 
Contamln.nt 



Scenario Timefreme: Future 
Medium: Groundwater 
Elipollure Medium: Groundwater 
ElIPO,ufe Point: Entire Site 

Minimum 
Minimum 

CAS Number Chemic.1 Concentration 

'" 
OuaUlier 

, 
11 -55-6 ,1,1 ' 26 

75-3<'3 " 
75-"~ ... 
"'-,,-, 1.' 
,75-09-2 " J 

1"'-01-. 

I~"-' 0.03 

po 1""'- 0_" 

• 
~, 0.17 J 

,... J 

I '~~"-' o~. 

17440-39-3 6,6 

7440-"-' , 
m,,-IO-' ICALCIUM 

I 
,.'" 

,..0-· .. • ,,-, 
'''0-50-8 ICOPPER 

I 
2 

"39-89-8 ,,. 
",>-w-, "AU '-, 

7439-95-4 , 8360 J 

1"39-.. -' "'_. 
"'...,-0 ,._, 
,n82-'9-2 _ , 12 

1,,·0-23-' SCO'UM 6730 J 

1, " 0-82-2 2_' 

1' .. 0 · .... , ~NC ".1 

TABLE 1)..16 

OCCURRENCE, DISTRIBUTION, AND SEl.ECTIONOF CHEMICALS OF POTENTIAL CONCERN· GROUND WATER 
$WMU 9· PESTICIDE CONTROlJR·1SO TANK AREA 

. NSWC CRANE, CRANE,INDIANA 
PAGE10f 2 

Maximum Detection Concentration 
Upgfldlent 

Maximum Location 01 Malilmum Range 01 Sample 
Concentl1lllon Units Frequency UNdlor 

'" 
Qu.lifter Concentration 

'" 
Nor\detectal2l 

Screening(1) 
, 

" (4) 

26 ,gIL 09GW0301 "12 1 , " 26 NA 

" I'~L ""'W0301 "12 1 ,50 " NA 

... 1 ",L "";WO"" "" 0,' -" ,_. 
~ 

130 I ,gil 09GW0401 3'" 1 130 NA 

58 J I ,gil ."12 1 58 NA 

" I " IL 09GW0301 '''' 1 - '" ' " ~ 

0_03 
I 

I >gil I "12 I ' ' I 
0.00 NA 

0_" 1 " 'L "" 0,"" 0.13 NA 

0.17 J I'~L 09GWl201 "12 0.08 0.17 NA 

"110 J I ,gil ",", '"'"' V" "'" "'" NO 

._, 
I'~L 09GW020' 12'" ,,- 4.3 NO 

323 I , gil 09GW0201 12112 -- " 3 

4.4 ,gil =, , ~" ' V12 4.4 NO 

""""" , gil WUWW01 """ """"" 
,W ,,,L 7112 3 109 NO 

a,. , gil "12 2 a,. NO 

""'" ,"'L """WI'"'' "'" 100 ,,"'" 
'-, ,0"- Q9GW0401 >112 1 1.1 NO 

"'00 J ,gil Q9GW070 , 12112 --- 81 500 

''''' ""'- Q9GW02O' "'" --- """ 
m ,"L ~" '. m 

L7 ,gil , 3112 , L7 

' 3<000 J ,gil ~" '"'U , 11/12 5000 '3<000 

2_ 1 "IL "12 2 2.1 ,NO 

'''' ,gIL ~" '. , .. 

Ri.k·B ... d 
Potential Potential 

COPC le:,e Contlmlnanl 
ARAFVTBC "RAMIC Screening 

V.lue Source 
o.letion or 

lever') s.IectIon(e) 

320 N :: F~:;E~L, No BSL 

81 C :, F~g~~L No OSL 

" N '~~L NO ""L 
F~~~L 
F~~~L 

'~;;e,:", 

, I 0:' I F~:;E~L 

'" " ;: ~ 
NO "'" 

29 N ;:;. No BSL 
'DEM 

I J600 N 
NA F~~~L 

~ ~ ~ 'OEM 
,_, N 

F~~L 
~ N .A '~;;e':'L I NO 

NUl 
I 

:: ~ '50 N '~) 
'OEM '1 No 

BSL 
I 

NA F~:;-E':'L 

" N ~~ ~ 
NO ""L 

NA ;: No NUT , 
'OEM 

;;, ~No 18 N 
~ BSL 

NA :: ~No NUT 

26 N ~: 'DE" No 
BSL 

1100 N ',~) F~:;'~L No BSL 



CAS Number 

TABLE 6-16 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - GROUND WATER 
SWMU 9 - PESTICIDE CONTROLJR-1S0 TANK AREA 

NSWC CRANE, CRANE, INDIANA 

Scenario Timelr.me: Future 
PAGE 20F2 

Medium: GrOundwller 
Exp05\.lI'$ Medium: Groundwate. 
Ex osure Point: Enlire Sife 

Minimum 
Minimum 

Maximum 
Maximum Loc"ion 01 Mu.imum 

Det&c:tion 
Chemic.1 Concentr.tlon 

QUllifler 
Concentration 

Qu.lllier 
Units 

Conc.ntrallon 
Frequency 

'" '" '" 

E""IIIIIi" 
Onty !/'Ie orlgw-oal 01 duptlcate sample .... as used lor COPe selection. TM dlXllicate was used lex <pJa~ry COOlrQI purposes Of1ty, 

2 values ptesenLed are sampte.specltiC quantllallDn .mlIS. 
3 The max1mum delected concenlr;ulon Is used 101 screening purposes. 

To <letl.lflTtlne wne\flel metal concenlftllOns wate Yofltlln backgroond levels, maximum glouflClwatll c:oneel'llradons W61'9 

c:omp.rEK1IO concenLralions In uPllradianl grounllwaler sample 09QWTf'060'. IIltle collCentra!lOflln lhe slie grotm(lwaler 
COflCenl18,lion was less than 'the upgracller'll concentration. thai metal was not selected as a cope. 

S TI'\O rlsk·based COPC screening level IO/tap weier LIse Is pre~ented . The value Is based 00 a 

largel Hazard Ol.!Otient 01 0.1 lor nonca.((:~ooens (denoled whn a "N" flag) or an Incremental cancer 
riSk 01 , E·6lorcarcinogens (denole(l wlm e. 'C' lIag) (U.S. EPA. Region 9, Qelober 2002). 

6 Tna cnemlcal is selected as a COPe If lhe maxlmum delected conoenlratlo l'l exceeds the ~sk·based 
cope screening level and/or an "RAMBC(s). 

Secondary MeL, based on aeslhellc: wale, quallty (i.e_ . color. odo'.I8S1e, etc.), 

Associated Samples: 

O'JGW0201 

09GW0301 

09GW0401 

09GW0701 

09GW1QOt 

09GW I 201 

09GWT0101 

09GWT0201 

09GWT030t 

09GWT040t 

09GWT0501 

Q9GWTP05Qt 

Rang. 01 

Nondet.CIII#l 

Snaoed cells ir"M:Iicale lhal the specllied critel1Ol'l Of bacl<g(OIIndlell9l has bHn elleeeoea Of Inal the chemical has tle90 sel&C1ed as a COPC. 

CDIlC.mralion 
Used lor 

Screenlng~) 

Upgrlldienl Rlsk-Blsed 
POI.ntl.1 Potanlill 

R.don.1e for 

S.mpll COPC 
ARARfTBC ARARlTBC 

cope Contlmlnlnt 
Conc.ntnllio SCI'I.ning 

Source FI'g o.letIon or 
n (4) level!') 

Value Selectlon(l) -, 
"RAMBC '"' AppiCabie ex Relevant and ApprOpliale Requirement/to be considered. 
C .. Caldnogan. 
CAS .. Chemical abslrac1 selVlo9s. 

COPe .. Chemical 0( pO\lIntial o:mcem. 

J " EsllmallodllaJue. 

N = Noncardnogen. 

NA " Not analyzed I not applicable. 

NO .. Not detected. 

FED·AL = Federal action lavel (U.S. EPA. 2000). 

FED·MOL .. Federal MaxmUfn Conlamlnant Level (USEPA, 2000). 

IDEM ~ Indiana Department 01 Environmental Management, Risk Integl"8ted SyStem of 

C!OSure (RISe) residential cIosIJAI leVets lor ground water (IOEM, July lOOt). 

B8!!gOllt CgctM: 

Fex Selealon as a COPe: 
ASL_ Above COPC sa-eening IeveVARARlTBC 

For EMmination as a COPC: 

BKG" Within bad<ground levels. 

BSL" BeIow'COPC screening IeveVARARfTBC. 

NTX = No toldclty information. 
NUT = Essential nutrient. 



Enclosure (2) 

Change Pages with Instructions for Replacement 



TABLE I 

SECTION REPLACEMENT REPLACEMENT 
PAGES TABLES 

4.0 4-5/4-6 NA 
4-7/4-8 

4-9/4-10 
4-15/4-16 
4-17/4-18 
4-\9/4-20 

5.0 5-5/5-6 5-14 (including page \ 
5-1115-12 ofT able 5-15), 
5-17/5-18 5-17,5-18 
5-19/5-20 
5-21/5-22 

6.0 6-5/6-6 6-14,6-16 
6-9/6-10 

6-11/6-12 
6-\3/6-14 
6-1716-18 
6-29/6-30 
6-43/6-44 

7.0 7-9/7-10 NA 
7-11/7-12 
7-13/7-14 
7-1717-18 
7-19/7-20 




