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P.O. Box 10068, 2155 Eagle Drive
Charleston, South Carolina 29411-0068
ATTN: Code 182KQ

SUBJ: Contract N62467-89-D-0318/001 Comprehensive Long-Term Environmental
Action Navy (CLEAN); CTO-044, Charleston Naval Base, Charleston, SC.

Gentlemen:

Ensafe/Allen & Hoshall is pleased to submit two (2) copies of the final HRS scoring report for
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HRS QA/QC Manual
Revision: 2
June 5, 1992

6.0 REVIEW

The checklists contained in this section are intended to provide the reviewer with a method of
evaluation for individual HRS scores. The checklists should be used in conjunction with the
HRS review score sheets, examples of which are presented in Appendix J, and HRS figures and
tables presented in Appendices C through G. The reviewer should note that many of the
parameters noted in the review scoresheets are followed by table or figure nubmers, i.e. travel
time (Table 3-7). These table and figure numbers correspond to these found in Appendices C
through G. At all points in the review score sheets, the reviewer should make note of maximum
values to ensure none has been exceeded.

6.1 Review Checklist Organization

Checklists have been divided into eight tables:

Report Format Checklist (Table 6-1)

Hazardous Waste Quantity Checklist (Table 6-2)
Groundwater Pathway Checklist (Table 6-3)

Overland/Flood Pathway Checklist (Table 6-4)

Groundwater to Surface Water Pathway Checklist (Table 6-5)
Soil Exposure Checklist (Table 6-6)

Air Pathway Checklist (Table 6-7)

Overall Score Checklist (Table 6-8)

6.2 Review Checklists

The following pages contain checklists 6-1 through 6-8.
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TABLE 6-1
REPORT FORMAT CHECKLIST

Comment
__ Evaluation == Yeos No N=IA Number

1. Does the introduction (Section 1.0) provide the reviewer with a concise

explanation of the site HRS score? v (
2. Do you agree with statements made? v
3. Does the narrative (Section 2.0) provide the reviewer with a site summary? e ‘Z
4. Do you agree with statement made? v
5. Does the narrative provide the reviewer with a source summary? ‘/ 3
6. Do you agree with statements made? ‘,/
7.  Are reference numbers provided for further information? e
8. Have significan; assumptions been made and stated? \/ "7[
9. Do you agree with assumptions made? « ~
10. Has a pathway score summary been provided? e
11. Do you agree with the discussion of the pathway score summary? v
12. Have HRS Score Sheets {Section 3.1) been provided? v
13. Have HRS Review Score Sheets {Section 3.2) been provided? [
14. Have PREscore Score Sheets (Section 3.3) been provided? v
15. Has a PREscore floppy diskette {Section 3.4) containing the site file been

provided? v
16. Are Sections 1.0, 2.0 and 3.0 provided in the deliverable package? e
17. Is Section 4.0, Documentation Package provided in the deliverable package? v
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TABLE 6-1
REPORT FORMAT CHECKLIST

Comment

Evaluation Yes No N/A Number

18. Is a legible copy of each reference provided after each reference number in

Section 4.07 '
19. Is the Documentation Package complete? "
20. Comment on overall deliverable package. v’
\
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TABLE 6-2

HAZARDOUS WASTE QUANTITY CHECKLIST

EVALUATION

Are all applicable sources listed under sources?

YES

NO

N/A

i

—*_—_

COMMENT

NUMBER

L~

2. Has Hazardous Constituent Cluantity (Tier A) been evaluated for any \/
wastestreams. |f not proceed to number 8?

3. Have raw data, applicable calculations, and appropriate discussion been /
included to justify evaluation of Tier A?

4.  Are the calculations correct? \/

5. Do you agree with the scorers discussion for this evaluation? ‘/

6. Has the evaluation of Tier A been referenced appropriately? \/

7. Do you know of any other source{s) of information which may make /
evaluation of Tier A more complete?

8. Has Hazardous Wastestream Quantity (Tier B) been evaluated for any
wastestream? If not proceed to number 14. \/

9. Have raw data, applicable calculations, and appropriate discussion been ‘/
included to justify evaluation of Tier B?

10. Are the calculations correct? \/

11. Do you agree with the scorers discussion for this evaluation? "/

12. Has the evaluation of Tier B been referenced appropriately? /

13. Do you know of any other source(s) of information which may rmake /
evaluation of Tier B more complete?

14. Has Source Volume (Tier C) been evaluated for any source? If not proceed

to number 21.
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TABLE 6-2

HAZARDOUS WASTE QUANTITY CHECKLIST

e ———————————

EVALUATION

NO

COMMENT
NUMBER

evaluation of Tier D more complete?

15. Have raw data, applicable calculations, and appropriate discussion baen |/
included to justify evaluation of Tier C?

16. Are the calculations correct? v

17. Have appropriate divisors from Tables 2-5 (Appendix C) and 5-2 (Appendix M
F) been used to obtain the assigned value?

18. Do you agree with the scorers discussion for this evaluation? ‘/

19. Has the evaluation of Tier C been referenced appropriately? l/

20. Do you know of any other sourcels) of information which may make \/
evaluation of Tier C more complete?

u 21. Has Source Area (Tier D) been evaluated for any source. If not proceed to s

number 287 ;

22. Have raw data, applicable calculations, and appropriate discussion been /
included to justify evaluation of Tier D? ;

23. Are calculations correct? x/

24. Have appropriate divisors from Tables 2-5 (Appendix C) and 5-2 (Appendix /
F) been used to obtain the assigned value?

25. Do you agree with the scorers discussion for this evaluation? 7

26. Has the evaluation of Tier D been referenced appropriately? v

27. Do you know of any other source(s) of information which may make




TABLE 6-2

HAZARDOUS WASTE QUANTITY CHECKLIST

EVALUATION

T—-——-—=

YES

NO

N/A

COMMENT
NUMBER

Factor Value Calculation?

28. Have assigned values for all tiers evaluated for all sources been compiled in /
Part 3 of the Source Hazardous Waste Quantity Factor Worksheets?

23. Has the highest value from parts 3(a), 3(b), 3(c), and 3(d) been entered in
part 3(c} for each source {one value for soil exposure, one value for all other \/
pathways)?

30. Has the sum of these values been entered {(one for soil, one for other v
pathways) at the base of Part 3{e)?

31. Has the appropriate Hazardous Waste Quantity Factor Value been chosen /
from Table 2-6 (Appendix C) based upon value(s) from 3(e) and entered into v
Part 4?

32. Do you have additional comments regarding Hazardous Waste Quantity




TABLE 6-3
GROUNDWATER PATHWAY CHECKLIST

COMMENT
EVALUATION YES NO N/A NUMBER

e e —— — ——————  ——— —— —  —— — — — ———————————— —————————]

1. Has this pathway been evaluated? If not proceed to Table 6-4. :

2. Has the aquifer yielding the highest pathway score, of all aquifers evaluated,
been selected for inclusion in the review score sheets (See PREscore \/
program for evaluation of other aquifers)?

3. Do you agree that this aquifer should be the aquifer selected for inclusion in
the review scoresheets?

\

4. Has an observed release score of 550 been assigned {line 1)? If not proceed
to number 9.

5. Has an observed release been justified with data and appropriate discussion?
An observed release may be scored based on analytical data or observation.

6. Do you agree with the scorers discussion for this evaluation?

NYAYAN

7. Has the evaluation of observed release been referenced appropriately?

8. Do you know of any other sourcel(s) of information which may make
evaluation of observed release more complete? If the reviewer does not
wish to evaluate potential to release because an observed release has been \/
scored, proceed to number 31,

9. Has potential to release been evaluated and a value entered in line 27

10. Has the assigned value been calculated correctly from lines 2a through 2d of
the review score sheets [lines 2a x {2b + 2¢ + 2d)I?

11. Has a value for containment (line 2a) been assigned from Table 3-2
{Appendix D)?

12. Is this the highest value for all containment values assigned to each source
{maximum of 10)?
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TABLE 6-3
GROUNDWATER PATHWAY CHECKLIST

EVALUATION

COMMENT
NUMBER

13. Do you agree with the scorers discussion relating to containment?

14. Has the evaluation of containment been referenced appropriately?

15. Do you know of any other source(s) of information which may make
evaluation of containment more complete?

16. Has a value for net precipitation (line 2b) been assigned from either Figure 3-
2 (Appendix D) or Table 3-4 {Appendix D)?

17. Is the value correct?

18. Has a value for depth to aquifer (line 2c) been assigned from Table 3-5
{Appendix D)?

19. Have data, applicable calculations, and appropriate discussion been included
to justify the evaluation of depth to aquifer?

20. Are the calculations correct?

1. Do you agree with the scorers discussion for this evaluation?

22. Has the evaluation of depth to aquifer been referenced appropriately?

23. Do you know of any other source(s) of information which may make
evaluation of depth to aquifer more complete?

24. Has a value for travel time (line 2d) been assigned from Table 3-7 (Appendix
o)y

25. Has input data (hydraulic conductivity from Table 3-6 (Appendix D) and

thickness of lowest hydraulic conductivity layer) been assigned and entered
in spaces provided below line 2d?

6-8



TABLE 6-3

GROUNDWATER PATHWAY CHECKLIST

EVALUATION

YES

NO

N/A

COMMENT
NUMBER

26. Have data, applicable calculations, and appropriate discussion been included
to justify the evaluation of travel time?

27. Are the calculations correct?

28. Do you agree with the scorers discussion for this evalaution?

29. Has evaluation of travel time been referenced appropriately?

30. Do you know of any other source(s) of information which may make
evaluation of travel time more complete?

31. Has the higher value of lines 1 or 2 been entered in line 3 as the likelihood of /
release value? \

32. Has a value been assigned for toxicity/mobility and entered in line 47 L/

33. Has the contaminant used for this value been stated? L~

34. Has the Hazardous Waste Quantity value been entered in line 5 from the -
hazardous waste quantity work sheets?

35. Is a value for waste characteristics product (lines 4 x 5) entered below line S
57

36. Based on the above value, has the waste characteristics value been correctly
chosen from Table 2-7 (Appendix C) and entered in line 67 Note that targets
for the groundwater pathway include those for the aquifer being evaluated .
and all interconnected or overlying aquifers.

37. Has a value been assigned from Table 3-11 {Appendix D) for the nearest well /
and been entered in line 77

38. Has population been evaluyated and a value entered in line 8? v’
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TABLE 6-3

GROUNDWATER PATHWAY CHECKLIST

COMMENT
EVALUATION YES NO N/A NUMBER
39. Has the assigned value been calculated correctly from lines 8a through 8c W
(lines 8a + 8b + Bc)? v
40. If line 8 has been assigned a value greater than zero, see Table 1 and 2. \/
41. Have values for Level | and Level Il concentrations and potential
contamination been entered in lines 8a through 8c¢? [
42. Have values been calculated correctly in Tables 1 and 2 from demographic
data? v
43. Do you agree with the scorers discussion for this evaluation? v
44. Has the evaluation of population been referenced appropriately? (94
45. Do you know of any other source(s) of information which may make ‘/
evaluation of population more complete?
46. Has a value been assigned to resources and entered in line 97 v’
47. Has the value been justified? \/
48. Has the value been referenced? v
49. Has a value been assigned to wellhead protection area and entered in line /
107 N
50. Has the value been justified? /
51. Has the value been referenced? v’
52. Has the value for targets been correctly calculated from lines 7 through 10 \/
{7 + 8 + 9 + 10] and entered in line 117
53. Has the aquifer score been calculated correctly and entered in line 127 v
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GROUNDWATER PATHWAY CHECKLIST

TABLE 6-3

EVALUATION

T ————————...—....
e P ———————

132

-

54. Has the highest aquifer scere for all aquifers evaluated been entered in line

COMMENT
N/A NUMBER

T
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TABLE 6-4
OVERLAND/FLOOD PATHWAY CHECKLIST

COMMENT
EVALUATION YES NO N/A NUMBER
' e = |
1. Has this pathway been evaluated? If not proceed to Table 6-5. g/

Has a surface water migration pathway summary been provided as Table 37

2
3.  Are all applicable surface water segments presented?
4

Are surface water descripters, flow rates, depths (where applicable), and

5. Have data, applicable calculations, and appropriate discussion been included
to justify the surface water segment evaluation?

6. Are the calculations correct?

s

V
assigned dilution weights from Table 4-13 (Appendix E) included? \/
/

L/

7. Has Table 3 been referenced appropriately?

8. Do you know of any other source(s) of information which may make \'/
completion of Table 3 more accurate?

9. Has an observed release scare of 550 been assigned (line 1)? If not proceed ‘/
to number 15.

10. Has an observed release been justified with data and appropriate discussion?
An observed release may be scored based on analytical data or observation.

11. Do you agree with the scorers discussion for this evaluation?

12. Do you consider the observed release significant?

VIS RN

13. Has the evalaution of observed release been referenced appropriately?
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TABLE 6-4
OVERLAND/FLOOD PATHWAY CHECKLIST

COMMENT
EVALUATION YES NO N/A NUMBER
14. Do you know of any other source(s) of information which may make
evaluation of containment rore complete? If the reviewer does not wish to
evaluate potential to release because an observed release has been scored l./
proceed to number 47,

15. Has potential to release by overland flow been evaluated and a value entered i
in line 2?7 L

16. Has the assigned value been calculated correctly from lines 2a, 2b, and 2¢
{2a x (2b + 2¢)1?

v
17. Has a value for containment (line 2a) been assigned from Table 4-2
(Appendix E)? 1V
L
L
[ g

18. Is this the highest value for all containment values assigned to each source
{maxamum of 10)?

19. Do you agree with the scorers discussion relating to containment?

20. Has the evaluation of containment been referenced appropriately?

21. Do you know of any other source(s) of information which may make 1 o
evaluation of containment more complete?

22. Has a value for runoff (line 2b) been assigned? NOTE: This value is
calculated through Tables 4-3, 4-4, 4-5, and 4-6 (Appendix E} with the

rainfall, soil group and drainage area parameters.
23. Has a value for rainfall been correctly chosen from a 2 year, 24 hour rainfall
[
map?
24. Has the 2 year, 24 hour rainfall map been referenced? e
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TABLE 6-4

OVERLAND/FLOOD PATHWAY CHECKLIST

3bl?

COMMENT
EVALUATION YES NO N/A NUMBER
25. Has the appropraite soil group designator (A, B, C, or D) been chosen from -
Table 4-4 {(Appendix E)?
26. Has the soil group chosen been referenced? L
27. Has the correct value for rainfall/runoff been selected from Table 4-5 v
{Appendix E} based on rainfall and soil group?
28. Has the appropriate drainage area for the source(s) and upgradient areas o
been used to obtain an assigned value for drainage area from Table 4-3
{Appendix E)?
29. Has the appropriate value for runoff been selected from Table 4-6 (Appendix o
E) based on the rainfall/runoff value and drainage area value?
30. Do you agree with the calculations and discussion used to evaluate runoff? -~
31. Do you know of any other source(s) of information which may make L
evaluation of runoff mare complete?
32. Has the appropriate value for distance to surface water been chosen from
Table 4-7 (Appendix E} and entered in line 2¢? This value is based on the
overland distance from the perimeter of the base to the probable point of L
entry.
33. Do vou agree with this value? (e
34. Has this value been appropriately referenced? i
35— Besed-on-the-abeve—valuetras the waste characteristivs vatue treen correctly o '
chesenfrom Table 2:7 [Appendix-Cl-and-entered-inline 62 ¥
36. Has the assigned value been calculated correctly from lines 3a and 3b [3a x -
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TABLE 6-4
OVERLAND/FLOOD PATHWAY CHECKLIST

COMMENT
EVALUATION YES NO N/A NUMBER

37. Is this the highest value for potential to retease by flood for all sources /

evaluated (maximum of 10}?

38. Has a value for containment (flood) been correctly chosen from Table 4-8
{Appendix E) and entered in line 3a?

39. Do you agree with the scorers discussion relating to containment {(flood)? v
v

40. Has the evalaution of containment been referenced appropriately?

41. Do you know of any other source(s) of information which may make
evaluation of containrent more complete? l/

42. Has a value for flood frequency been correctly chosen from Table 4-9
{Appendix E) and entered in line 3b?

43. Do you agree with the scorers discussion relating to flood frequency?

NN S
W

44. Has the evaluation of flood frequency been referenced appropriately?

45. Do you know of any other sourcels) of information which may make /
evaluation of flood frequency more complete?

46. Have lines 2 and 3 been correctly summed and entered into line 4 as
potential to release for the overland/flood pathway?

47. Has the higher of lines 1 or 4 been chosen and entered into line 5 as the
likelihood of release factor?

48. Has a value been assigned for toxicity/persistence and entered in line 67

NAARA

49. Has the contaminant used for this value been stated?
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TABLE 6-4

OVERLAND/FLOOD PATHWAY CHECKLIST

COMMENT
EVALUATION YES NO N/A NUMBER
50. Has the Hazardous Waste Quantity value been entered in line 7 from the ‘/
hazardous waste quantity work sheets?
51. Is a value for waste characteristics product {lines 6 x 7} entered below line v
8?
52. Based on this value, has the waste characteristics value been correctly L
chosen from Table 2-7 {(Appendix C) and entered in line 8?
53. Has the higher of lines 9a, 9b, or 9c been entered in line 9 as the value for 4
nearest intake?
54. If line 9 has been assigned a value greater than zero, see Table 4. v
55. Has the value been correctly chosen based upon information presented in ‘/
Table 47
56. Do you agree with the scorers discussion for this evaluation? v
57. Has the evaluation of nearest intake been referenced appropriately? —
58. Do you know of any other source(s) of information which may make ‘\/ .
evaluation of nearest intake more complete? '
59. Has a value for population been correctly calculated from lines 10a, 10b, and /
10c (10a + 10b + 10c¢) and entered in line 10? \
60. |If line 10 has been assigned a value greater than zero, see Tables 4A and 5. \/
61. Have values for lines 10a and 10b been correctly chosen based upon k/
information presented in Table 4A?
62. Has the value for line 10c been correctly chosen based upon information

presented in Table 5?
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TABLE 6-4

OVERLAND/FLOOD PATHWAY CHECKLIST

line 20?7

\

COMMENT
EVALUATION YES NO N/A NUMBER
77. I line 18 has been assigned a value greater than zero, see Table 6. :
78. Has the value been correctly chosen based upon information presented in 1/
Table 6?
79. Do you agree with the scorers discussion for this evaluation? '—‘/
80. Has the evaluation of food chain individual been referenced appropriately? 1/
81. Do you know of any other source(s) of information which may make /
evaluation of food chain individual more complete? V
82. Has a value for population been correctly calculated from lines 19a, 19b, and L
19c¢ (19a + 19b + 19c) and entered in line 19?
83. Ifline 19 has been assigned a value greater than zero, see Tablas 7 and 8. /
84. Have values for lines 19a and 19b been correctly chosen based upon /
inforrnation presented in Table 77
85. Has the value for line 19¢ been correctly chosen based upon information l/
presented in Table 8?
86. Do you agree with the scorers discussion for the evaluation of population? l/
87. Has the evaluation of population been referenced appropriately? L
88. Do you know of any other source(s) of information which may make _
evaluation of population more complete? L
89. Has a value for targets been calculated correctly [lines 18 and 19] entered in 4
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TABLE 6-4

OVERLAND/FLOOD PATHWAY CHECKLIST

EVALUATION

D ——

NO N/A

|
|

COMMENT
NUMBER

63. Do you agree with the scorers discussion for the evaluation of population? \/
64. Has the evaluation of population been referenced approgpriately?
65. Do you know of any other source(s) of information which may make /
evaluation of population more complete? L
66. Has a value been assigned to resources and entered in line 11? v
67. Has the value been justified? L
68. Has the value been referenced? l/
69. Has a value for targets been calculated correctly flines 9 + 10 + 11] and v
entered in line 127
70. Has the drinking water threat score been calculated correctly [{lines 5 x 8 x "
12)/82,500] and entered in line 137
71.  Has a value for likelihood of release been entered in line 14 (same as line 5)? v
72. Has a value been assigned for toxicity/persistence/bioaccumulation and /
entered in line 15?
73. Has the contaminant used for this value been stated? v
74. Has the Hazardous Waste Quantity value been entered in line 16 (same as /
line 7)7 ‘
75. Is a value for waste characteristics product (lines 15 x 16) entered below L
line 17?7
76. Based on this value, has the waste characteristics value been correctly l/

chosen from Table 2-7 (Appendix C) and entered in line 177
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TABLE 64
OVERLAND/FLOOD PATHWAY CHECKLIST

COMMENT
EVALUATION YES NO N/A NUMBER
102. Has the evaluation of sensitive environments been referenced appropriately? ;
103. Do you know of any other source(s) of information which may make -,//

evaluation of sensitive environments more complete?

\

104. Has a value for targets (same as line 26) been entered in line 277

105. Has the environmental threat score been calculated correctly [{lines 22 x 25
x 271/82,500] and entered in line 287

\

106. Has the watershed score been calculated correctly (lines 13 + 21 + 28)
and entered in line 297

N

107. If more than one watershed has been evaluated, has the highest value for all
watershed scores (lines 29) been entered in line 30. Note that if only one
watershed has been evaluated, lines 29 and 30 will be identical.

108. If the groundwater to surface water component has been evaluated {line 58},
the surface water pathway score will be the higher of lines 30 or 58. The
result is entered in line 59.

NN
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TABLE 6-4

OVERLAND/FLOOD PATHWAY CHECKLIST

COMMENT
EVALUATION YES NO N/A NUMBER
~ ==ﬁ—
90. Has the Human Food Chain Threat score been calculated correctly [(lines 14 /’
x 17 x 20)/82,500] and entered in line 217 ‘
91. Has a value for likelihood of release been entered in line 22 (same as line 5)? \/
92. Has a value been assigned for ecosystem toxicity/persistence/ ‘/
bioaccumulation and entered in line 23?7
93. Has the contaminant used for this value been stated? ~
94. Has the hazardous waste quantity value been entered in line 24 (same as 4
line 717
95. Is a value for waste characteristics product {lines 23 x 24) entered below l/’
line 257
96. Based on this value, has the waste characteristics value been correctly Ve
chosen from Table 2-7 [Appendix C) and entered in line 25?7
97. Has a value for sensitive environments been correctly calculated from lines —
26a, 26b, and 26¢ (26a + 26b + 26c) and entered in line 267
98. If a value for line 26, greater than zero, has been assigned, see Tables 9, 9a, \/
and 10?
99. Have values for lines 26a and 26b been correctly chosen based upon I/’
information presented in Tables 9 and 9A?
100. Has the value for line 26¢c been correctly chosen based upon information \/
presented in Table 107
101. Do you agree with the scorers discussion for the evaluation of sensitive L

environments?
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TABLE 6-5

GROUNDWATER TO SURFACE WATER PATHWAY CHECKLIST

Evaluation

Yes

Comment
No N/A Number

Has the groundwater to surface water component been evaluated? If not
proceed to Table 6-6.

e SR L
v

2. Has an observed release score of 550 been assigned and entered in line 317
If not proceed to number 7.

3. Has an observed release been justified with data and appropriate discussion?
An observed release may be scored based on analytical data or observation.

4. Do you agree with the scorers discussion for this evaluation?

5. Has the evaluation of observed release been referenced appropriately?

6. Do you know of any other source(s} of information which may make
evaluation of observed release more complete? If the reviewer does not
wish to evaluate potential to release because an observed release has been
scored, proceed to number 28.

7. Has potential to release bean evaluated and a value entered in line 327

8. Has the assigned value been correctly calculated from lines 32a through 32d
{lines 32a x (32b + 32c + 32d}17

9. Has a value for containment (line 32a) been assigned from Table 3-2
(Appendix D)?

10. Do you agree with the scorers discussion relating to containment?

11. Has the evaluation of containment been referenced appropriately?

12. Do you know of any other source(s} of information which may make

evaluation of containment more complete?
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TABLE 6-5

GROUNDWATER TO SURFACE WATER PATHWAY CHECKLIST

Evsluation

Yes

No

w——r—

Comment

N/A Number

13. Has a value for net precipitation {line 2b) been assigned from either Figure 3-
2 (Appendix D) or Table 3-4 {Appendix D)?

14. Is the value correct?

15. Has a value for depth to aquifer (line 2c) been assigned from Table 3-5
{Appendix D})?

16. Have data, applicable calculations, and appropriate discussion been included
to justify the evaluation of depth to aquifer?

17. Are the calculations correct?

18. Do you agree with the scorers discussion for this evaluation?

19. Has the evaluation of depth to aquifer been referenced appropriately?

20. Do you know of any other source(s) of information which may make
evaluation of depth to aquifer more complete?

21. Has a value for travel time (line 2d) been assigned from Table 3-7 (Appendix
D)?

22. Has input data (hydraulic conductivity from Table 3-6 (Appendix D) and
thickness of lowest hydraulic conductivity layer) been assigned and entered
in spaces provided below line 2d?

23. Have data, applicable calculations, and appropriate discussion been included
to justify the evaluation of travel time?

24, Are the calculations correct?

25. Do you agree with the scorers discussion for this evaluation?
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TABLE 6-5

GROUNDWATER TO SURFACE WATER PATHWAY CHECKLIST

Evaluation

e

26. H

as evaluation of travel time been referenced appropriately?

Yeos No N/A

—'—_——_~F—_——==

Comment
Number

27. Do you know of any other source(s) of information which may rnake
evaluation of travel time more complete?

28. Has the higher value of lines 31 or 32 been entered in line 33 as the
likelihood of release value?

29. Has a value been assigned for toxicity/mobility/persistence and entered in
line 347

30. Has the contaminant used for this value been stated?

31. Is a value for waste characteristics product (lines 34 x 35) entered below
line 367

32. Based on this value has the waste characteristics value been correctly
chosen from Table 2-7 (Appendix C) and entered in line 367

33. If line 37 has been assigned a value greater than zero, see Table 11.

34. Has the value been correctly chosen based upon information presented in
Table 11?

35. Do you agree with the scorers discussion for this evaluation?

36. Has the evaluation of nearest intake been referenced appropriately?

37. Do you know of any other source(s) of information which may make
evaluation of nearest intake more complete?

38. Has a value for population been correctly calculated from lines 38a, 38b, and

38c {38a + 38b + 38c) and entered in ne 38?7
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TABLE 6-5
GROUNDWATER TO SURFACE WATER PATHWAY CHECK: T

Comment
Evaluation Yeos No N/A Number

39. If line 38 has been assigned a value greater than zero, see Tables 12 and 13.

40. Have values for lines 38a and 38b been correctly chosen based upon
information presented in Table 127

41. Has the value for line 38c been correctly chosen based upon information
presented in Table 13?7

42. Do you agree with the scorers discussion for the evaluation of population?

43. Has the evaluation of population been referenced appropriately?

44. Do you know of any other source(s) of information which may make
evaluation of population more complete?

45. Has a value been assigned to resources and entered in line 39?7

46. Has the value been justified?

47. Has the value been referenced?

48. Has a value for targets been calculated correctly by summing lines 37, 38,
and 39, and entered in line 407

49. Has the drinking water threat score been calculated correctly [(lines 33 x 36
x 40)/82,500] and entered in line 417

50. Has a value for likelihood of release been entered in line 42 {same as line
33

51. Has a value been assigned for toxicity/mobility/persistence/bioaccumulation
and entered in line 437

52. Has the contaminant used for this value been stated?
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TABLE 6-5
GROUNDWATER TO SURFACE WATER PATHWAY CHECKLIST

Comment
Evaluation Yeos No N/A Number
I AN F st o
53. Has the Hazardous Waste Quantity value been entered in line 44 (sarne as
line 35)7

54. Is a value for waste characteristics product (lines 43 x 44) entered below
line 457

55. Based on this value, has the waste characteristics value been correctly
chosen from Table 2-7 (Appendix C) and entered in line 457

56. If line 46 has been assgned a value greater than zero, see Table 14.

57. Has the value been correctly chosen based upon information presented in
Table 14?7

58. Do you agree with the scorers discussion for this evaluation?

59. Has the evaluation of food chain individual been referenced appropriately?

60. Do you know of any other source(s) of information which may make
evaluation of food chain individual more complete?

61. Has a value for population been correctly calculated from lines 47a, 47b, and
47c (47a + 47b + 47c) and entered in line 477

62. If line 47 has been assigned a value greater than zero, see Tables 15 and 16.

63. Have values for lines 47a and 47b been correctly chosen based upon
information presented in Table 15?

64. Has the value for line 47¢c been correctly chosen based upon information
presented in Table 15?

65. Do you agree with the scorers discussion for the evaluation of population?




TABLE 6-5

GROUNDWATER TO SURFACE WATER PATHWAY CHECKLIST

Evaluation

R R R R RO i O R RRRRRRBSPSSSEBBEBEBEDDBBRRRDRLmRwwmmwy

Yes

No

Comment
N/A Number

==#=

66. Has the evaluation of population been referenced appropriately?

67. Do you know of any other source(s) of information which may make
evaluation of population more complete?

68. Has a value for targets been correctly calculated (lines 46 + 47] and entered
in line 48?7

69. Has the Human Food Chain Threat score been calculated correctly [{lines 42
x 45 x 48)/82,500] and entered in line 497

70. Has a value for likelihood of release been entered in line 50 (same as line
3317

71. Has a value been assigned for ecosystem toxicity/mobility/persistence/
bioaccumulation and entered in line 51?

72. Has the contaminant used for this value been stated?

73. Has the hazardous waste quantity value been entered in line 52 (same as
line 35)?

74. |s a value for waste characteristics product (lines 51 x 52) entered below
line 537

75. Based on this value, has the waste characteristics value been correctly
chosen from Table 2-7 (Appendix C) and entered in line 53?7

76. Has a value for sensitive environments been correctly calculated from lines
54a, 54b, and 54c (54a + 54b + 54c) and entered in line 54?

77. If line 54 has been assigned a value greater than zero, see Tables 17, 17A,

18 and 18A,
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TABLE 6-5

GROUNDWATER TO SURFACE WATER PATHWAY CHECKLIST

surface water pathway score will be the higher of lines 30 or 58. The resuit
is entered in line 59. .

Comment
Evaluation Yeos No N/A Number
78. Have values for lines 54a and 54b been correctly chosen based upon
information presented in Tables 17 and 17A?
79. Has the value for line 54c been correctly chosen based upon information
presented in Tables 18 and 18A?
80. Do you agree with the scorers discussion for the evaluation of sensitive
environments?
81. Has the evaluation of sensitive environments been referenced appropriately?
82. Do yvou know of any other source(s) of information which may make
evaluation of sensitive environments more complete?
83. Has a value for targets {same as line 54) been entered in line 557
84. Has the environmental threat score been calculated correctly [{lines 50 x 53
x 55)/82,500] and entered in line 567
85. Has the watershed score been calculated correctly [(lines 41 + 49 + 56}
and entered in line 57?7
86. Has the highest value for all watersheds evaluated (line 57) been entered in
line 58?7 Note that if only one watershed has been evaluated then lines 57
and 58 will be identical.
87. If the overland/flood component has been evaluated (line 30) then the
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TABLE 6-6
SOIL EXPOSURE CHECKLIST

Comment

Evsluation Yeos Number
Has the pathway been evaluated? If not proceed to Table 6-7. v’
Has a likelihood of exposure value of 550 been entered in line 1?7 Note that
the likelihood of exposure value is based on whether or not there is an area
of observed contamination in the upper 2 feet of soil. Contamination must
be within 200 feet of a school, residence, or workplace, and within the Vv’
property boundary.
Has a value for toxicity been entered below line 2? v
Has the contaminant used for the toxicity value been stated? v
Has this value been correctly multiplied by the hazardous waste quantity v
{see hazardous waste quantity worksheets) and entered in line 27
Based on the above value, has the waste characteristics value been correctly ‘/
chosen from Table 2-7 {(Appendix C) and entered in line 37
Has a value for resident individual been assigned and entered in line 4?7 v
Is the value assigned 50, 45, or O for level |, level Il, or no observed /
contamination, respectively?
Has resident population been evaluated and a value entered in line 5 (lines 5a I/
+ 5b)?
Have values for level | and level Il concentrations been entered in lines 5a !/
and 5b?
Have these values been calculated correctly from data presented in Table v
19?7
Do you agree with the scorers discussion for this evaluation? 7
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TABLE 6-6
SOIL EXPOSURE CHECKLIST

3 x 9) and entered in line 10?

Comment
Evaluation Yes No N/A Number
——— e — ——— e
13. Has the evaluation of resident population been referanced appropriately? \/
14. Do yvou know of any other source(s) of information which may make /
evaluation of resident population more complete?
15. Has a value for workers been correctly chosen from Table 5-4 (Appendix F) V/
and entered in line 67
16. Do you agree with this evaluation? /
17. Has the evaluation of workers been referenced appropriately? l/
18. Do you know of any other source(s) of information which may make M
evaluation of workers more complete?
19. Has a value for resources been assigned and entered in line 77 -
20. Has the value been justified? L’
21. Has the value been referenced? -
22. Has a value been assigned for terrestrial sensitive environments from Table v
5-5 (Appendix F)?
23. Has the value been justified? l/
24. Has the value been referenced? |
25. Has the value for targets been correctly calculated [lines4 + 5 + 6 + 7 + \/
8] and entered in line 97
26. Has the resident population threat score been calculated correctly {lines 1 x \/




TABLE 6-6
SOIL EXPOSURE CHECKLIST

. Comment
Evaluation Yes No N/A Number
27. Has a value for likelihood of exposure been assigned from Table 5-8 e
(Appendix F) and entered in line 117
28. Have values for attractiveness/accessibility (Table 5-6 - Appendix F) and area
of contamination (Table 5-7 - Appendix F) been correctly chosen and entered L7
below line 11?7
29. Do you agree with the scorers evaluation of likelihood of exposure? d
30. s the evaluation referenced appropriately? L~
31. Do you know of any other source(s) of information which may make /
evaluation of likelihood of exposure more complete?
32. Has the value from line 2 been entered in line 12?7 z/
33. Has the value from line 3 been entered in line 13?7 .
34. Has a value for nearest individual been assigned from Table 5-9 (Appendix F) L
and entered in line 147
35. Is the value correct? L~
36. Has population within one mile been evaluated and a value entered in line e
157 If so, see Table 20.
37. Has the value been calculated correctly from data presented in Table 20? L
38. Do you agree with the scorers discussion for this evaluation? L
39. Has the evaluation of population within one mile been referenced /

appropriately?
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TABLE 6-7
AIR PATHWAY CHECKLIST

Comment
No N/A Number

—_—

Evaluation

J
t

1. Has this pathway been evaluated? |f not proceed to Table 6-8.

2. Has an observed release score of 550 been assigned and entered in line 1?
if not proceed to number 8.

3. Has an observed release been justified with data and appropriate discussion?
An observed release may be scored based upon analytical data or
observation.

H

Do you agree with the scorers discussion for this evaluation? ¢
5. Do you consider the observed release significant? &
6. Has the evaluation of observed release been referenced appropriately?
7. Do you know of any other sourcels) of information which may make

evaluation of observed release more complete?

8. Has potential to release been evaluated and a value entered in line 2, as the
higher value of line 2a or line 2b?

9. Has the higher of lines 1 or 2 been entered in line 3 as the likelihood of
release value?

10. Has a value for toxicity/mobility (calculated in the PREscore program) been
’ entered in line 47

11. Has a value for hazardous waste quantity been entered in line 5 from the
hazardous waste quantity worksheets?

Y

12. Has the waste characteristics product {lines 4 x 5) been calculated correctly
and entered below line 57

NAYAYAYASAE S NEANAN
<
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TABLE 6-6
SOIL EXPOSURE CHECKLIST

Comment
Evaluation Yes No N/A Number
e S e e e e i e e

Do you know of any other source(s) of information which may make {//

evaluation of population within one mile more complete?

Has the value for targets been correctly calculated, [lines 14 + 15] and /

entered in line 167

Has the nearby population threat score been calculated correctly (lines 11 x v

13 x 16) and entered in line 17?7

Has the soil exposure pathway score been correctly calculated [lines (10 + :

17)/82,500] and entered in line 187 Vv’
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TABLE 6-7
AIR PATHWAY CHECKLIST

Evaluation

e e ———— —  ——————— o ———

Comment
Number

13. Based on this value has the correct waste characteristics value been chosen /
from Table 2-7 (Appendix C)?
14. Has a value for nearest individual been correctly chosen from Table 6-16
(Appendix E) and entered in line 77 t/
15. Do you agree with the scorers discussion for this evaluation? v
16. Has the evaluation of nearest individual been referenced appropriately? v
17. Do you know of any other source(s) of information which may make L~
evaluation of nearest individual more complete?
18. Has a value for population been correctly calculated from lines 8a, 8b and 8c
(8a + 8b + 8c) and entered in line 8? v
19. If line 8 has been assigned a value greater then zero, see Tables 21 and 22. —
20. Have values for lines 8a and 8b been correctly chosen based on information L
presented in Table 217
21. Has the value for line 8c been correctly chosen based on information o
presented in Table 22?7
23. Has the evaluation of population been referenced appropriately? |
24. Do you know of any other sourcels) of information which may make \/
evaluation of population more complete?
25. Has a value been assigned to resources and entered in line 97 v
26. Has the value been justified? v’
27. Has the value been referenced? vV’
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TABLE 6-7
AIR PATHWAY:CHECKLIST

Evaluation

1 1 |

Has a value for sensitive environments been correctly calculated from lines

Comment
Number

28.
10a and 10b {10a + 10b] and entered in line 10? /

29. Ifline 10 has been assigned a value greater than zero, see Tables 23 and 24. \./

30. Has the value for line 10a been correctly chosen based on information i
presented in Table 23?7

31. Has the value for line 10b been correctly chosen based on information l/
presented in Table 247

32. Do you agree with the scorers discussion for the evaluation of sensitive L/
environments?

33. Has the evaluation of sensitive environments been referenced appropriately? v

34. Do you know of any other source(s) of information which may make
evaluation of sensitive environments more complete?

35. Has a value for targets been calculated correctly [lines 7 + 8 + 9 + 10] %
and entered in line 11?7

36. Has the air migration pathway score been correctly calculated [(lines 3 x 6 x

11)/82,500]} and entered in line 12?7
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TABLE 6-8

OVERALL SCORE CHECKLIST

Comment
Evaluation Yes No N/A Number
1 == | |
Has the final score calculations page (first page of HRS review score sheets)
been completely filled out with values taken from the HRS review score [/
sheets?
Has the final score bean calculated correctly from the four pathway scores? v
Do you feel there are any sigmificant data gaps in the scoring package? ‘/ fed)
Do you feel there have been any misplaced assumptions in the scoring /
package? )
Is the reference package for the scoring package complete? v
Based on calculations presented in the HRS review score sheets, do you /
agree with the final score calculated for this site?

N AGdS
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EXECUTIVE SUMMARY

The HRS score for the Charleston Naval Base is 50.06. Sites scoring above 28.5 are considered
candidates for the National Priorities List (NPL). The score was calculated from the following

pathway scores:

Groundwater Migration Pathway Score 3.33
Surface Water Migration Pathway Score 3.58
Soil Exposure Pathway Score 0.65
Air Migration Pathway Score 100.00
Overall Site Score 50.06

Although there is an observed release to the surficial aquifer, the Groundwater Migration
Pathway score of 3.33 is low primarily because of the absence of groundwater targets. The
entire base gets its water supply from surface water sources outside of the 15-mile downstream
distance of the base. In addition, there were no drinking water wells identified within a 4-mile
distance of the base which tap the surficial aquifer. The Cooper Marl acts as an excellent
confining unit. It prevents potential contaminant spread from the surficial aquifer to the
underlying Santee Limestone, which is used as a source of drinking water in the area. The
Cooper Marl is documented to be continuous throughout the four mile distance from the base.
This is shown in Reference 13 and in the geological sections of many of the references of the

enclosed documentation package.

The Surface Water Pathway score of 3.58 is low primarily because there is not an observed
release scored. In addition, there were no surface water intakes identified within 15 downstream
miles of the base. The fact that seafood is caught in this area has the potential to drive the
Human Food Chain Threat portion of this pathway. However, since there is no observed release

scored to the surface water, this is relatively low. Similarly, the Environmental Threat is low
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because of the absence of an observed release. There are wetlands located on base and

endangered species in the area which could have an impact on the score of this pathway.

-

The Soil Exposure Pathway score of 0.65 is low primarily because of the low population threa
score in the area. Most of the SWMUs considered are not within 200 feet of any area where
people may live, work, or go to school. The Closed Landfill, SWMU #9, takes up a large area
of the base and many people work within 200 feet of it. However, contamination is
documented to be deeper than 2 feet. No one is considered to be exposed through the soil at
SWMU #9.

The Air Migration Pathway score of 100.0 is driven primarily by the documented release of lead

dust in the air from the area of SWMU 1 and SWMU 2. The HRS will consider the entire base
population of 22,731 as exposed to this fugitive dust. Many of the SWMUs considered have
shown high levels of surface soil contamination. Because many of these SWMU s are not heavily

vegetated, the HRS considers these SWMUs as likely to release their contaminants to the air.

The data used to calculate the Air Migration Pathway Score is six years old and may be
unrepresentative of current conditions. Additional ambient air analysis from the same site and
locations will be performed. The data will be forwarded within six to eight weeks for
incorporation into the HRS II package.

ii
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1.0 INTRODUCTION
The Hazard Ranking System (HRS) score for the Charleston Naval Base, Charleston, South

Carolina is 50.06. The score was calculated as shown in the attached package using the
December 14, 1990, Final Rule Hazard Ranking System with the USEPA PREscore software

package. Sites scoring 28.5 or above are considered candidates for the National Priorities List

(NPL).

The HRS score is based on data gathering efforts of EnSafe/Allen & Hoshall personnel including
previous studies conducted under the direction of the Department of the Navy. The bulk of the
documents referenced include a RCRA Facility Investigation Work Plan by Kemron
Environmental Services, an Initial Assessment Study written by Environmental Science and
Engineering, Inc. (ESE), a Contamination and Exposure Assessment written by ESE, and a
Confirmation Study written by Geraghty & Miller. These documents and all other pertinent
sources of information have been referenced and can be found in the accompanying
documentation package. It should be noted that neither a Preliminary Assessment (PA) nor a
Site Inspection (SI) had been completed prior to the HRS scoring of the Charleston Naval Base.

In response to increasing national concern regarding past hazardous waste disposal methods,
EPA developed a comprehensive national program to manage sites such as the Charleston Naval
Base. This program is outlined in the Comprehensive Environmental Response, Compensation,

and Liability Act (CE A) of December 1980.

In response to CERCLA, the Navy established the IR program to identify and abate or control
contaminant migration resulting from past operations at Naval installations. Federal facilities
are required to comply with this program. SOUTHDIV is the agency responsible for the Navy
IR program in the southeastern United States. SOUTHDIV is responsible for processing its
activities through the Preliminary Assessment (PA), Site Inspection (SI), priority listing, and

1-1
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remedial response. The newly promulgated HRS has been substantially revised and is designed
to prioritize sites after the SI phase of the CERCLA process. Either the SI or the Expanded Site
Inspection (ESI) may be used to present required validated data to perform an HRS scoring.

SOUTHDIV is responsible for developing the data for use in the HRS.

The PREscore software package has been develop'ed by the USEPA to assist SI stage HRS
scoring by generating a Preliminary Ranking Evaluation score and associated documentation.
The PREscore software package is comprised of the PREscore and PREprint computer programs

and user’s manual.

The PREscore program (PREscore) provides an accurate, efficient, and convenient means of
scoring sites using the HRS. PREscore performs HRS calculations from raw data, calculates
values from hazardous substance information, and calculates site scores. The PREprint
computer program generates HRS scoresheets and the HRS documentation record. The
PREscore software package assists investigators by reducing time in developing site scores and
minimizing potential math errors in scoring. The PREscore program does not check for logic

and is not intended as a training tool or to take the place of HRS training.

EnSafe/Allen & Hoshall has detected a possible error in the PREscore program involving the
Air Migration Pathway. The program assigns a Source Type Factor Value of zero for SWMU
1, the DRMO staging area. According to Table 6-4 of Reference 7 this value should be 22.
It should be noted that this error in no way affects the score of the Charleston Naval Base since
there is an observed release for the air pathway. Other errors previously noted in the PREscore

program are not applicable to the Charleston HRS scoring.
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2.0 SCORING NARRATIVE

2.1  Site Summary

In 1901 the U.S. Navy acquired 2,250 acres of property on what is now the Charleston Naval
Base and established the U.S. Naval Yard to supply and repair vessels. The yard grew,
particularly during World War II, when the base saw the greatest period of military ship
construction in its history. Today, as the Charleston Naval Base, it still serves an important role

in providing port services, construction, conversion, and overhaul of vessels.

The Charleston Naval Base is located on various properties in Charleston and Berkeley counties
on South Carolina’s central coast. The base is divided into two major areas: Naval Weapons
Station and Naval Base South. Naval Base South, the subject of this study, will be referred to

in this report as the Charleston Naval Base.

The 3,300-acre Charleston Naval Base is located on the south bank of the Cooper River
approximately five miles north of downtown Charleston. The installation consists of an
undeveloped and a developed area. The undeveloped area on the east bank of the Cooper River,
which consists of Daniel Island in Berkeley County, is currently used for the disposal of dredge
spoil. The developed area on the west bank of the Cooper River lies on a peninsula, bounded
to the west by the Ashley River and to the east by the Cooper River.

and each Solid Waste Management Unit (SWMU) located on base. The 36 SWMUSs identified
to date and summarized in this section are condensed from descriptions in Reference 1 of the

enclosed documentation package. Of these, six are considered in the HRS scoring.
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2.2.1 DRMO Staging Area

This area (SWMU #1) has been used since 1974 by the Defense Reutilization and Marketing
Office (DRMO) to store property. Property which is no longer needed has been turned in to
DRMO by various branches of the Armed Forces within the region of the Naval Base. The
stored property handled by DRMO includes some products that have consequently become
classified as wastes. Hazardous wastes were stored until recently in a covered storage shed
formerly known as Building #1617. Part of the floor consisted of an asphalt pad; the remainder
of the floor was unpaved. Hazardous wastes were stored in containers and segregated according

to waste type.

No spills at the site have been documented. Two sample events were conducted to delineate
contamination at the DRMO Storage Shed. A total of 53 surface samples (O to 6 inches) and

159 subsurface samples (1, 2, and 3 feet) were collected and analyzed.
The site has been extensively studied in connection with its closure. Because the only significant
contamination of SWMU #1 is the lead which migrated from SWMU #2, it would be appropriate

to address SWMU #1 as part of SWMU #2.

2.2.2 Lead Contamination Area

from the battery jars in the battery electrolyte treatment area. Recovered materials were then
placed on a railcar and transferred to the DRMO area for storage and eventual sale to a salvage

contractor. Lead dust from the recovered materials was released to the salvage bin by handling.
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Vehicular traffic in the DRMO yard area and natural processes such as wind and stormwater
flow caused spreading of the lead contamination. Extensive studies of soil have delineated the
extent of lead contamination at the site. A soil sampling investigation was conducted during the
Contamination and Exposure Assessment. Seventy-one soil samples were collected; 35 sampies
consisted of surficial soils (surface to 0.5 feet depth) and the remaining 36 samples were
collected at various depth intervals from 10 individual soil borings (total depths of 7.5 to 10 feet

below surface).

Lead concentrations in surficial soils vary widely, from less than 1.3 to 371,000 mg/kg. Current
activity in the materials storage shed has spread a 1,000 mg/kg isopleth of lead contaminated soil
an estimated six acres. Additionally, stormwater runoff of contaminated soil has spread the lead

contamination along a surface drainage located immediately south of the bin area.

Soil borings were made in order to characterize the vertical extent of lead contamination in the
soils. The results of lead analysis of the soil boring samples show that contamination is
principally confined to the surface soils (surface to 0.5 feet). While there are very high lead
levels in the surficial soils, the lead apparently is not migrating vertically through the soil

column. Due to its ionic nature, lead is strongly adsorbed to soils.

Outdoor ambient air sampling was conducted during the contamination and exposure assessment

A 3

oncentrations are expressed in unifs of

for lead contamination within DRMO. The lead c
micrograms of lead per cubic meter of air (ug/m). One outdoor Hi-Vol sample (HVD2-1) did

exhibit a lead level (2 pg/m), above the National Ambient Air Quality Standard (1.5 pg/m). The
data used to calculate the Air Migration Pathway Score is six years old and may be

(
{

unrepresentative of current conditions. Additional ambient air analysis from the same site and
locations will be performed. The data will be forwarded within six to eight weeks for
incorporation into the HRS II package.
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2.2.3 Pesticide Mixing Area

The pesticide mixing area (SWMU #3) is approximately 50 feet by 25 feet in area. Prior to
1971, pesticides were mixed inside a small shed. However, equipment used for spraying and
mixing of pesticides was rinsed on the grounds outside. Rinseate was allowed to drain into the
soils. During the Confirmation Study conducted at NSY, groundwater analyses were performed
at the Pesticide Mixing Area. The samples were analyzed for pesticides, herbicides, PCBs, and
arsenic. Results show that the concentrations of all of the above parameters were below method

detection limits.

A soil sampling program was conducted at the pesticide mixing area in February, 1982. A total
of eight samples were collected at four locations and analyzed for arsenic, herbicides, pesticides,
and PCBs. The area is contaminated with low concentrations of various pesticides and
associated degradation products. Concentrations of arsenic in the soil ranged from 1.1 ug/gm

(micrograms per gram) in PA-4 to a high of 6.3 ug/gm in PA-1.

Six pesticides, including DDT, were detected in the soil samples. Two of the six pesticides
found, DDD and DDE, are formed during the biodegradation of DDT. This is significant since
DDT has not been in general use for about 15 years. They may have been present in the soil
for a long period of time. Three other pesticides were found in samples PA-3 and PA-7,
including heptachlor, beta BHC, and delta BHC. The eight soil samples were also analyzed for

In May 1982, personnel from the Navy collected two samples of the uppermost soil within the
pesticide mixing area. The results indicate that the greatest concentration of DDT in the soil is

near the surface. These data, along with the previous data collected at the pesticide mixing area,
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show that the concentration of DDT in the soil is highest at land surface and decreases rapidly

with depth.

2.2.4 Pesticide Storage Building

The pesticide storage building (SWMU #4) has been used to store various insecticides and
rodenticides since 1980. It is a steel building with a concrete floor. The building is equipped
with a formulation and mixing room. Sink and floor drains within the building are connected
to the sanitary sewer system or to blind sumps (sumps with no outlets). An equipment rinse
area/wash rack is located adjacent to the storage administration facility. No evidence of
contamination was found or reported at this site. The buildiné and concrete floor have since

been removed and the area is now a paved parking lot.

2.2.5 Battery El
The battery electrolyte treatment unit (SWMU #5) was part of the battery salvaging, restoring,
and recharging operation. It was the unit used for neutralization of submarine battery acid.
Current used battery management practices at NSY are limited to shipment of intact batteries

offsite for salvage.

A subsurface investigation and tank decontamination was performed in October of 1987. Twelve
sample stations were hand augured around the perimeter to a depth corresponding to that of the

e ~f tlan g at ade £ ' alawy Th 3 1 1
floor of the treatment unit (5.5 feet below ground surface). Three vertically successive, 6-inch

2.2.6 Public Works Storage Yard
The Public Works storage yard (SWMU #6), or "old corral area," is a fenced, open area where

routinely generated, containerized wastes were stored prior to shipment offsite. Among the
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wastes stored at the site were cleaning solvents, waste oil, and paint waste. The storage yard
ceased operation as a hazardous waste storage area when construction of the new temporary

hazardous waste storage and transfer facility was completed.

A partial closure of this unit was completed in 1986 when a renovation and expansion of the cold
storage warehouse (Building #193) was extended into the eastern boundary of the public works
storage yard. A soil sampling program was completed in March 1987 as part of the
requirements for the closure of this unit. Results of the analyses indicate that soils in the Public
Works Storage Yard are contaminated with metals including barium, cadmium, chromium and
lead.

A supplemental sampling phase was added to further define the vertical extent of contamin
Samples were collected
contamination in the prior surface sampling investigation. The supplemental samples were
analyzed for each metal exceeding the threshold limit in surface samples. At 9 of the 51
stations, at least one constituent exceeded the threshold value.

In summary, based upon the considerable amount of soil analytical data available from previous
sampling events, three limited areas of elevated lead levels were identified. The data suggest

that contamination is primarily within the upper three feet of soils.

This unit was undergoing closure under interim status until the RCRA permit was issued on
4 June 1990. Currently, the Public Works Storage Yard has been investigated under a risk
assessment. Approval of the risk assessment by the USEPA and South Carolina DHEC will
determine if the soils can be clean closed. However, groundwater has not been characterized

for this site.
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2.2.7 PCB Transformer Storage Area

The PCB Transformer Storage Area (SWMU #7) consists of Building 3902 located within the
Public Works Storage Yard, the adjacent concrete slab located outside the building, and
surrounding areas that were used for storage of transformers and associated eiectrical equipment.
Transformers no longer in service were brought to the concrete pad on the south side of the
building prior to transportation off base between 1970 and 1976. Transformers were either sold
intact or drained near the concrete pad prior to sale. The area around this concrete pad shows
evidence of previous oil spills. The total amount of PCBs released to the soil and the
concentrations in particular areas have not been adequately characterized. Transformers have
been stored in a new hazardous waste storage and transfer facility since 1986. The site is
abandoned with no material storage or activity in the area. The building is locked and a

perimeter fence restricts access into the area.

The site was sampled in 1981 and 1982 to determine the presence of contaminants in soil and
groundwater. As part of the Confirmation Study two groundwater monitoring wells (WOC-1
and WOC-2) were installed during 1982. Water samples were analyzed for arsenic, pesticides,
and PCBs. Water from well WOC-1 contained 19 ug/l of arsenic, 0.2 ug/l of DDT, and 0.2
pg/l of PCB (Aroclor 1260). Water from well WOC-2 contained 13 ug/1 of arsenic, 0.1 pg/l
of DDT, 1 ug/l each of alpha, beta, and gamma benzene hexachloride (BHC) and 0.6 ug/1 of
PCB (Aroclor 1260).

During the Confirmation S

Hirmaton >t

rogram was also conducted. The sampling
program was carried out in two phases. The first phase, conducted in July of 1981, consisted
of collecting composite samples along lines running parallel to the sides of Building 3902 and
the attached concrete slab. Four composite samples, A through D, were collected at a depth of

six inches, one from each side of the building.
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The second sampling phase was conducted in February 1982 to better define the horizontal
distribution of PCBs in the soil. Composite soil samples, OC-1 through OC-12, were collected
on sampling lines paralleling each side of the building and attached slab at distances of 10 ft,
25 feet, and 40 away from the building and slab. As in Phase I, these samples were collected
every 3 feet at a depth of six inches. A total of 12 composite soil samples were collected in the

electrical transformer storage area during Phase II.

The arsenic concentrations in the composite soil samples were as high as 15.5 pg/gm in sample
OC-3. Ten of the other 12 composite samples were found to contain Aroclor 1260, a PCB
compound. Sample OC-2 contained the greatest concentration of Aroclor 1260, 62.0 ug/gm.
Residual concentrations of DDT and its daughter compounds were also found in the soil at the
site. Sample OC-11 had a DDT concentration of 40 ug/gm. PCBs and DDT were found at

levels that pose a threat to human health or the environment.

Because the samples were composited over large areas, delineation of the DDT and PCB
contamination requires a more detailed sampling of the area prior to selection of an appropriate
remedial action. The area east of the concrete pad was remediated during expansion of the cold

storage warehouse in 1986.

2.2.8 Oil Sludge Pit

,,,,, h S Ih Y4 1NAA SiaTs P =

Oil siudges produced by industrial activities ai NSY from 1944 to 1971 were disposed of in thr

-

unlined pits near the Warehouse Administrative Building. These pits a
SWMU #8. Heavy rains occasionally caused the pits to overflow, creating oil spills in low areas
adjacent to the pits. Two of the pits had been covered with fill by 1956, potentially trapping
oil within the subsoils. Free oil is known to have been pumped from the remaining pit in 1974,
Clean fill was then brought in and compacted within the pit. Portions of the area have now been

converted into a parking lot. A ditch dug at this site in 1982 intercepted free oil floating on the
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water table. The ditch was dammed immediately afterwards and later filled to prevent migration

of oil into Shipyard Creek.

During the Confirmation Study, two soil boring investigations were conducted. During Phase
I, shallow borings were installed in the reported vicinity of the abandoned oil-sludge pits. The
field investigation was expanded during Phase II after oil was discovered in a section of a newly-

dug ditch.

Within the area of the abandoned oil-sludge pits, a total of 87 shallow borings were drilled to
determine the areal extent of oil in the ground. Six borings were also drilled along the Cooper
River to determine if oil seeping from these pits had moved toward the river. Because oil floats
on top of the water table, the borings were drilied to the top of the water table at an average
f approximately four feet.

From the results of the boring program, it was determined that a long, narrow plume of free oil
exists in the southwestern portion of the oil-sludge area. This area is approximately 50 ft wide
by 600 ft long and trends in a northeast-southwest direction. Measurements taken in borings and
in well OPW-2 indicate that the oil ranges in thickness from about two to four inches. East of
the free floating oil plume is a small area containing oily residues. The remaining portions of

the oil-sludge area were found to be free of oil. Morphology of this plume reflects the shape
for oil migration.
This SWMU has been covered with fill and a portion of the area is currently being used for a

parking lot. However, oil is reportedly trapped in the subsoil and could potentially migrate
towards the Cooper River or Shipyard Creek. Data provided characterizes only the free floating
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oil in the groundwater. The free floating oil plume, dissolved phase plume, and constituents of
the oil from each pit have not been characterized, nor have the site hydrogeologic conditions
been adequately defined. Potential migration of this plume to nearby surface waters could

violate applicable water quality criteria.

2.2.9 Closed Landfill

From the 1930°s until 1973, many solid wastes generated at NSY were disposed of onsite in a
landfill (SWMU #9) located in the southwestern portion of the peninsula. Originally, the area
was marshland. Items reportedly disposed of in the landfill include: asbestos, acids, PCBs,
waste oils, waste solvents, waste paints, paint sludges, mercury, metal sludge, acid neutralization
sludge, various inorganic and organic chemicals, sanitary wastes, office wastes and rubbish.
The largest volume of wastes consisted of office wastes and rubbish. Liquid wastes were placed
in drums before disposal and combustible wastes were burned daily. Residue from the burning
was pushed into the marsh as fill along with concrete rubble, metal scrap, and other non-
combustible materials. Waste materials were covered with soils when they were available. Soils

from onsite building excavations, dredged soil, and bottom ash from the power plant were used

as cover materials. Much of the site is currently paved and used as a parking lot.

NSY has installed 17 groundwater monitoring wells in and around the landfill to characterize
the chemical quality of the groundwater in the vicinity. Some of the wells were initially sampled
during July, 1981. The samples were analyzed for several physica
Additional sampling for inorganic and organic pollutants was performed in February, 1982.
Several trace metals and chlorinated organic compounds were found in the groundwater samples.
These constituents likely reflect past disposal of metal plating sludges, waste chemicals, and
industrial degreasing solvents disposed in the landfill.
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A second geotechnical and environmental investigation for the proposed new Fire Fighting
Training Facility was performed by Westinghouse Environmental and Geotechnical Services in
April, 1991. Five test pits and four shallow groundwater monitor wells were constructed at the
.l fA

proposed new training facility site. Soil and groundwater samples were analyzed for volatile

organic and semi-volatile organic compounds and RCRA metals.

The laboratory results of the soil samples indicated elevated levels of some metals and organics
in all soil samples collected. Lead was found to be elevated in all five samples. Other metals
found included chromium, arsenic, and barium. The highest concentrations were detected in test
pits TP-2 and TP-2A. The other test pits were found to contain only lead, with the exception
of test pit TP-8 where 49 mg/kg of chromium was detected. The organics detected were
primarily heavy petroleum derivatives. Some constituents which are typically found in plastics
were also identified. The plastics constituents identified are typical of landfilled wastes (plastic

bags, rubber, etc.).

The laboratory results of the groundwater samples indicated that the groundwater has been
impacted. As with the soil samples, most of the organic constituents detected were petroleum
derivatives. Benzene is identified in monitoring wells CSY-FMW-2 (20 ug/1) and CSY-FMW-4
(6.9 ug/l), both above the drinking water standard of 5 ug/l. The other organic constituents

were found at relatively low levels.

Monitoring well gauging results from 10 February 1982 suggest that a groundwater ridge exists
along an east to west trending axis across the central portion of the site. Hence, groundwater
flow appears to be northerly within the northern part of the closed landfill area and southerly
over the southern portion of the site. A comparison of the landfill soil and groundwater

analytical data with the EPA proposed action levels and MCLs shows that most of the
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constituents are below the proposed action levels. However, the previous investigation was of

limited scope.

2.2.10 Hazardous Waste Storage Facility

The new hazardous waste container storage and transfer facility (SWMU #10) was completed
in October 1986. The facility was constructed to serve the entire base and is managed by the
shipyard. Current status of the unit is that of a permitted storage facility with permission to
store wastes for a maximum of 90 days. The building contains seven storage bays. Each bay

has separate spill containment berms to allow flexibility in segregating incompatible wastes.

The hazardous waste storage facility is designed to store hazardous materials/wastes until time
of proper disposal. A 6-inch high concrete ramp is Iocated at the entrance to each storage bay
for spill containment. Storage bays are separated by interior partition walls. A catch basin for
spill and storm drainage is located in the exterior load/unload area. Wastes stored in the facility
are grouped into eight categories: (1) flammable liquids, (2) acids, (3) alkalis, (4) chlorinated
hydrocarbons, (5) oxidizers, (6) reducers, (7) general wastes, and (8) PCBs. These general
classifications are reflected on signs used to identify the contents of each storage bay. The unit
is constructed of concrete with sloped floors bounded by curbs in order to isolate leaks or spills

within each storage bay. There is no evidence of a release from this unit.

: junction of Bainbridge Avenue and Viaduct
Road, was used for the disposal of calcium hydroxide Ca(OH), from the early 1940’s through
the early 1970’s.

Calcium hydroxide was generated as a byproduct during the reaction of water with calcium

carbide to produce acetylene gas. Water saturated with Ca(OH), was discharged to the pond
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during operations. Supernatant was discharged to Shipyard Creek. The quantity and areal
extent of the original Ca(OH), deposits are not precisely known. Soil borings conducted during
the initial assessment studies found sludge depths of up to one foot. Water infiltrating into the
surficial groundwater through Ca(OH), should have a high pH. Samples collected from the

monitoring wells around the site, however, show that groundwater is neutral in pH.

Four monitoring wells were installed in the area of the caustic pond during the Confirmation
Study conducted at NSY. Water samples were collected from each of the four monitoring wells.
The samples collected were analyzed for pH, calcium, chloride and sulfate content. The calcium
and chloride contents and specific conductance are somewhat elevated. The relatively neutral
pH values suggest that the normally high pH of the caustic water infiltrating from the pond has

been lowered due to the naturally occurring acidic soils at the site.

Calcium hydroxide does not occur naturally and cannot persist for extended periods when
released to the environment. It reacts with carbon dioxide which diffuses from the air or is
carried by infiltrating rainwater to form calcium carbonate (limestone). The groundwater data

indicate that this process has gone to completion and that no calcium hydroxide remains.

2.2.12 Old Fire Fighting Training Area

The old fire fighting training area (SWMU #12) consisted of a pit located at the southern end
between 30 and 50 feet in diameter. It was used beiween
ignited, and subsequently extinguished during fire fighting training exercises.

The pit was cited by the U.S. Coast Guard in 1971 for an oil spill. The spill occurred following
a heavy rainfall which caused the oil in the pit to overflow into Shipyard Creek. The pit was
closed, filled with bottom ash, and leveled in 1972.
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The approximate location of the pit was determined by NSY personnel. Three soil borings were
drilled at the fire fighting pit: one in the center of the pit, and the other two along the road
bordering Shipyard Creek. Soil boring sample results at the site showed no trace of petroleum

contamination.

2.2.13 Current Fire Fighting Training Area

The training center (SWMU #13), in use since 1973, uses approximately 20,000 gallons of No.
2 diesel fuel and 2,000 gallons of gasoline per year in training operations. Training exercises
include extinguishing ignited diesel fuel and gasoline. Fuel, floating on water in tanks or
sprayed onto mock buildings, is ignited in a controlled area consisting of a paved ground with

bermed perimeters.

Wastewater from the area is routed through a gravity oii-water separator prior to discharge into
a sanitary sewer system leading to the North Charleston Consolidated Public Service Department
(NCCPSD) sewage treatment plant. Recovered fuels are recycled. Effluent from the operation
is well below discharge limits imposed by NCCPSD. There is no evidence of releases from this

unit.

2.2.14 Chemical Disposal Area
The chemical disposal area (SWMU #14) is located at the southern end of the active portion of
NSY in the vicinity of the skeet and pistol ranges. The precise iocations of chemical burials are

. o .
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dichlorodimethyl-hydantoin, diethylene triamine, methy! cellosolve, and sodium hydroxide have
reportedly been disposed of at the site. Other chemicals may have been buried either at the
skeet range or behind the dike at the pistol range. Construction crews unearthed drums of
chemicals at the skeet range in 1972 and 1974. Some workers suffered minor chemical burns

in the excavation episodes.
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During the Confirmation Study conducted at NSY, five groundwater monitoring wells were
installed in the vicinity of the chemical disposal area. Water samples collected from these wells
were analyzed for pH, cadmium, iron, lead, magnesium, mercury, sodium, fluoride, nitrate,
sulfate, total organic carbon, specific conductance, chloride, base-neutral compounds and volatile

organic compounds.

The water samples analyzed for volatile organic compounds indicated that chlorobenzene was
present at 10.68 mg/1 in well CD-5. During a second sampling episode, well CD-3 contained
1.5 pg/l of chloroform and methylene chloride was found in all five wells at levels up to 2.0
mg/l. Methylene chloride is frequently used as a degreasing agent, and the data suggest that
waste materials containing methylene chloride may have also been deposited in the chemical

disposal area.

Construction activities are proposed for the site. This area represents a potential safety hazard
because the type, quantity, and exact location of the chemical disposal areas are unknown. Also,

the potential for impacts via groundwater pathways has not been adequately characterized.

2.2.15 Incinerator

The incinerator (SWMU #15) is located adjacent to the pistol range and consists of a primary
burning chamber and a 30-foot high stack. The unit is used only for burning of classified
docﬁments. Incineration activities occur approximately twice per week.

Residues from incineration operations are placed in waste disposal containers and disposed of
along with other NSY solid waste. The unit is situated on a concrete pad. Since the incinerator

burns only paper, no hazardous residues are generated. No releases have occurred at this unit.
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2.2.16 Paint Storage Bunker

The paint storage bunker (SWMU #16) was used briefly, and without proper authorization, for
paint container and miscellaneous material storage piles. It was located at an ammunition
magazine adjacent to the Cooper River. The storage piles contained paint, paint thinner, oil
containment booms, wooden crates, and buoys. The site was clean closed on the day it was

brought to management attention during a DHEC site inspection.

2.2.17 Oil Spill Area

The oil spill area (SWMU #17) is located beneath Building FBM61. Building FBM61 was built
in 1961 as a Submarine Training Center. Electrical transformers were installed to serve the
center at that time. Several samples collected from the spill area were found to contain PCBs.
The quantity and source of PCBs beneath the buiiding remain uncertain. PCBs from the
transformers were probably released many years ago before the area was paved. The entire area
is capped either by the building or an adjacent paved parking lot. Consequently, there is no
current potential for exposure. However, data gaps exist concerning the full extent of subsurface

impacts resulting from the spill.

The spill occurred in June 1987 when an underground pipe supplying No. 2 diesel fuel to the
boiler in Building FBM61 ruptured, spilling a small amount of its contents into the basement of
the building and several thousand gallons into soils beneath the building. Some of the oil
entered drainage sumps beneath the building and the storm drainage system, discharging into the

Cooper River. The resultin omptly contained. Remediation efforts subsequently

removed all floating oils from the water table.

2.2.18 PCB Spill Area
A PCB spill SWMU #18) reportedly occurred at Building 1278 on 12 June 1987 while a PCB-

containing transformer destined for disposal was being loaded onto a truck. The loading
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accident resulted in discharge approximately 75 gallons of Pyranol from the unit onto
unprotected ground. The contractor immediately placed a drip pan under the transformer to
catch the flow of additional fluid. Three 55 gallon drums of fluid were drained from the
transformer by response personnel. Steps were then taken to contain the spill area via
installation of trenches and construction of a clay absorbent berm north of the spill to prevent
migration of liquids into the storm drain. Twenty-two drums of oil saturated soils/absorbents
and asphalt were excavated and hauled offsite for disposal. The spill area was covered with

plastic sheeting.

Visibly contaminated soils were removed directly after the spill. Subsequent sampling of the
area, however, showed additional excavation of soil was necessary. An additional 85,000
pounds of soil were removed from the spill site and disposed of in June 1987. Soils were
resampled foliowing this excavation and again revealed unacceptable levels of contamination.
On 5 August 1987, additional soils were excavated and disposed of. Five confirmation samples
were retrieved and analyzed for PCB’s. These results indicated that additional excavation was
required. The site has been completely remediated under the Toxic Substances Control Act.

The area is currently used for storage of empty drums and used oil.

2.2.19 Solid Waste Transfer Station
The Solid Waste Transfer Station (SWMU #19) consists of a staging area for temporary storage

of solid waste prior to transport and disposal off-site. The solid waste is compacted after
d

stored at the site and the unit is only used for temporary storage of solid waste. No releases of

hazardous constituents have occurred at this SWMU.
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2.2.20 Waste Disposal Area

The Waste Disposal Area (SWMU #20) occupies an open area adjacent to the solid waste
transfer station and has been in operation since 1985. Solid wastes consisting of cardboard
boxes, wood, concrete biocks, tree stumps, sandblasting residues, and a small number of vehicle
batteries were disposed of in this area. The few batteries disposed of at the site are the sole
concern. This SWMU overlies the old sanitary landfill (SWMU #9). Groundwater monitoring
in the surrounding area has found widespread but low level contamination which cannot be
remediated without much greater expense than potential benefits might justify. No evidence of

a release of hazardous constituents to air, water or soil was observed. No impacts to human

health or the environment are anticipated.

near the waterfront adjacent to the Cooper River. The unit was used for temporary storage of
containerized paint wastes from ships returning to NSY and from ship repair and overhaul
operations at the base. The waste containers were temporarily stored on a 20 x 180 feet

concrete pad to await offsite transport. Sandblasting operations also occurred in this area.

Paint wastes stored at this unit contained cadmium, chromium, lead, cyanide, toluene and

tetrachloroethylene. Sandblasting residues containing organo-tin paints were also generated at

=

Leaking material from a hole in the bottom of the container was identified as kerosene. The
spilled material was cleaned up immediately. In 1988, the concrete pad was reportedly

decontaminated using a rotary scraper and sand blasting techniques. The residual sand and paint
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chips were collected from the pad and surrounding soils and was containerized. Samples of the
paint chips from the concrete pad and soil areas were analyzed using EP Toxicity characteristic
leaching procedures for metals. Results of the sample analysis showed the paint chips were
below the EP Toxic limits. Therefore, the material was characterized as non-hazardous and no

further action was recommended.

It was certified that closure of the interim status unit was completed according to the conditions
of the Closure Plan. A review of the closure activities by DHEC determined that the unit was

not fully characterized and additional delineation would be required.

2.2.22 Old Plating Shop Waste Treatment System

was constructed in 1972 to process wastewater from the metal plati
operation until the new non-cyanide plating process and treatment system were built. The
treatment facility included two in-ground concrete tanks, one for chromic acid reduction and one
for cyanide oxidation. Additional treatment was conducted in a "clarifier" where soda ash was
manually added and mixed with the wastewater to adjust the pH to approximately 8.5 and
precipitate any chromium or other metals. After settling for 48 hours, the clarified wastewater
effluent was discharged to the sanitary sewer. Sludge in the bottom of the clarifier was removed
and disposed of at the base sanitary landfill until 1973. After 1973, sludge was transported off

base for disposal.

The site has not been in operation since 1982 when the new plating shop waste treatment system
(SWMU #23) started. The waste treatment system has been decontaminated. However,
questions remain regarding subsurface contamination. Final rinseate samples were collected
from the decontaminated plating waste treatment unit and analyzed for cyanide, cadmium, and

chromium. The results of the rinseate samples indicated that all but one sample exceeded
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threshold values. Most of the samples also exceed the EPA’s maximum contaminant levels

(MCLs) in the tables of proposed action levels.

Sixteen soil samples were collected around the perimeter of the treatment tank from directly
below the surface of the concrete. The soil samples were analyzed for pH, cadmium, and
chromium. Forty-three of the 48 samples exceeded the threshold values. None of the sample

results exceeded the action levels for cadmium or chromium.

Two additional subsurface soil sample investigations delineated the vertical extent of
contamination around the plating waste treatment tank. Soil samples were collected from 1 foot
to 6 feet below ground surface and analyzed for cadmium, chromium, and total cyanides. The
highest concentrations of metals were detected in sample PW 13-2 (2 foot interval). The highest
S

concentration for the constituents are as follows: cadmium, 47.7 ppm; chromium, 143 ppm; and

cyanide, 6.28 ppm.

The sample investigation performed at this SWMU indicates contamination has affected the near
surface soils and is still present in the concrete of the treatment unit. However, no information
is available on groundwater or subsurface soils beyond the perimeter of this SWMU. In
addition, the potential for contamination affecting this area originating from the adjacent Old

Plating Operation (SWMU #25) has not been investigated.

2.2.23 New
The new plating shop WWTS unit (SWMU #23) is located inside the CIA. The system is

lating Shop WWTS

currently used to treat wastewaters containing lead, chromium, cadmium, and acids or alkalis
from metal plating operations. Treated effluent is discharged to a holding tank and tested prior
to final discharge into the sanitary sewer system. Underflow from the clarifier is directed to a

centrifuge for sludge thickening and then to a plate and frame filter press for dewatering. The
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sludge is hauled off base for disposal. No evidence of a release from this operation has been

found.

2.2.24 Waste Oil Reclamation Facility

The waste oil reclamation facility (SWMU #24) is located in the central portion of the shipyard
and has been in operation since 1980. This unit consists of two storage/separation tanks. Waste
oils unloaded from ships or from base operations are pumped into this facility via underground
pipelines. Gravity oil-water separation occurs inside the tanks which are operated in alternation.
The water phase is drawn off and discharged to the sanitary sewer system. The oil is reused at
the base. No evidence of a release from the site has been found.

2.2.25 Building 44, Old Plating Operation

TITRATT HUIEN ~nnriemiac + s :F

The old plating operation (SWMU #25) occupies the northern portion of Building 44. Phased

out of operation in 1983, the unit was replaced by a new (non-cyanide process) plating operation
(SWMU #23). The interior of this unit still contains all operation equipment from the plating
process (tanks, vats, ventilation hoods, mechanical and ancillary equipment). Before the plating
operation was deactivated, all vats and tanks were emptied and the waste removed. Areas of
concern for this SWMU are deteriorated concrete flooring, product accumulation around tanks,

the floor drainage system, interior surface contamination, subsurface soils, and groundwater.

process tanks so that interim corrective measures to remove the tanks could begin. Several

samples were also collected from an overhead structure, wall, floor and floor drain.
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Sample results for each area contained high levels of metals contamination. Total metals

analysis ranges are:

Silver <1.0 to 145 ppm
Cadmium 2.02 to 84340 ppm
Chromium 18 to 11940 ppm

Nickel 0.63 to 2.7 ppm
Mercury 6.7 to 446000 ppm
Lead <0.08 to 6920 ppm

Cyanide 83 to 129100 ppm

TCLP analysis performed on samples also exceeded the regulatory limits for barium, cadmium,
and chromium. Although this extensive sampling program has identified contamination in the

building interior, contamination of subsoils and groundwater beneath the area of operation has
not yet been documented. Visual observations of the floor and drainage system indicate a high

potential for subsurface contamination.

Subsurface contamination around the waste treatment tank, SWMU #22, revealed high levels of
chromium and cadmium contamination. Although the treatment tank is the most obvious source,

contributing factors may include spillage and leaks from Building 44, underground ancillary
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piping, or leakage and migration from the floor drai
An investigation and building decontamination is proposed for this SWMU. A phased approach

delineating potential contamination on the building’s concrete floor, subsurface soils, and

groundwater will be required to determine the effort required for remediation.

2-24



Charleston Naval Base HRS
July 15, 1992
Revision: ]

2.2.26 Waste Storage Area, Building 64-40, Pier C

This area (SWMU #26) is approximately 100 square feet of asphalt pavement located on the east
side of Building 74 in a heavily industrialized area near Pier C. Six 55-gallon drums of waste
(seam filler, lead waste, adhesive waste, aicohol rags, and trichlor
stored here without proper authorization. The area was clean closed on the day it was brought
to management’s attention, during the DHEC and EPA site inspection. No releases occurred

at this unit.

2.2.27 Waste Storage Area, East End, Pier C

This paint storage area (SWMU #27) is a satellite accumulation area located at the east end of
Pier C. The unit comprises approximately 200 square feet of the concrete pier. A storage shed
and lockers are used to store virgin paints, enamel thinners and fire retardants used S
repair. Waste containers from the operation are accumulated beneath a canvas tent. The floor
is canvas covered plywood surrounded by a berm. Bermed areas at this unit include 55 and 30-

gallon drum containers and a storm drain.

During the DHEC and EPA site inspection, containers of hazardous wastes were either not
labeled or had no accumulation dates. Also, there were no inspection records for the unit.
Because of the large number of shops and numerous employees in the shipyard, implementation
of established hazardous waste procedures for handling waste material have been difficult to
implement fully.

There is no evidence of a release in this area. Although there are paint stains on the surface,
none is in proximity to the storm drain. Additional measures to be taken to mitigate a release

include expanding bermed areas, sealing off the storm drain, and adding drip pans.
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2.2.28 Waste Paint Storage Area, West End, Pier C

This unit (SWMU #28) was used as a one time waste accumulation area. The unit is
approximately 100 square feet in area and is surrounded by asphalt. Adjacent to the area is an
empty flammable liquids storage shed. A storm sewer drain is Iocated 30 feet downgradient of
this unit. Paint spills from this accumulation area were confined to the small 100 square foot

area.

The inspection by DHEC and EPA revealed drums and bags of paint waste, waste thinners, and
waste naphtha/alcohol. Standard protocol for labelling, maintenance, and control measures were
not being followed in handling the hazardous waste. The unit was clean closed the day of the

inspection. No evidence of a release was observed.

2.2.29 Building X-10

This unit (SWMU #29) is located south of Building X-10, near Building 1431. Used as a waste
accumulation area, this unit received waste from submarine maintenance and repair. This area
is primarily a large asphalt covered area with some soil and grassy areas to the southwest and

northeast. The area was clean and no evidence of surface staining was observed.

The inspection performed by DHEC and EPA revealed eleven 55-gallon containers (waste paint,
waste monoethanolamine, and waste solvents), twenty-six 5-gallon containers of waste
monoethanolamine and numerous 5-galion and smaller containers of paint waste. Also stored

pis
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chemicals. Many of the containers failed to have the proper hazardous waste label, date of
accumulation, or inspection records. Storage of incompatible waste and evidence of spills were
also observed during the inspection. Cwrrently, this site is used to store non-hazardous material

only. Asphalt and soil from previous spills have been removed and properly disposed of.
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Historical information gathered from the past utilization of this area and the visual observations

noted during the DHEC and EPA site inspection warrants a preliminary subsurface investigation.

2.2.30 Satellite Accumulation Area, Building 13
The Satellite Accumulation Area (SWMU #30) is used to receive waste generated from the
laboratory in Building 13. Located between Buildings 13 and 187, the unit and surrounding area

is asphalt with a storm sewer drain 20 feet downgradient.

This accumulation area contains a steel box for storage and containment of pails (5 gallons and
smaller), trash bags, and a portable 300-gallon steel waste oil tank. Two 55-gallon drums of
oil sludge labelled hazardous waste were also present at the time of the DHEC and EPA site
inspection. Spillage was observed around the drums. Comments from the DHEC and EPA site

P . | P

inspection state that containers either did not hav be

e accumulation dates, proper labelling,
inspection records, or spill control equipment to minimize release of hazardous waste to the

environment.

Since this area will continue to be used as a satellite accumulation area, additional construction,
operation, and maintenance measures are planned for this unit. Spill control measures and
equipment such as a concrete bermed area with roof, drip pans, signs, inspection records, and
waste pickup schedule are planned. Beyond implementation of operational and maintenance
procedures, no further action is planned for this unit.

2.2.31 Waste Paint Storage Area, Dry Dock No. §

This unit (SWMU #31) is a satellite accumulation area located in Dry Dock No. 5. The area,
200 square feet in size, performs the same functions as SWMU #26. Located on the concrete
floor of the drydock near the center of the north wall, the unit is used intermittently to service

submarines in drydock. A tent is erected over canvas covered plywood with sand bag berms.
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Paints are thinned and placed in one gallon buckets with plastic liners for transport to the
submarine. A trench drain directly behind the unit is part of the intake system to drain the

drydock once the ship has entered.

Comments made during the inspection by DHEC and EPA noted two 55-gallon drums of waste
paint, solvent rags. Thinners stored onsite did not have proper labelling, date of accumulation,
inspection records, or spill control equipment. Numerous spills were also noted in the unit. The
storage shed was noted as having a bad solvent odor. No releases have been reported from this
unit. Since wastes were stored in covered drums on concrete, the probability of a release to
soil, groundwater, or air is limited.

)

Hazardous constituents have the potential to migrate to surface waters during filling of the

------------- the written SOP, th
drydock prior to filling with water. The written SOP requires that the drydock will be
maintained in such a manner to limit the potential for release to surface waters. The potential
for migration of the paints and thinners is limited since the paints harden and the thinners

volatilize before the drydock is filled anyway.

This unit requires additional operational and maintenance measures to be implemented for
prevention of spills and handling emergencies. Although this site is defined as a SWMU, no
further action is planned for this unit.

2.2.32 Waste Paint Storage Area, Building 195

This waste paint storage area (SWMU #32) was used as a one time waste accumulation area
located along Pier F between Buildings 195 and 1802. The unit encompassed approximately 400
square feet and is estimated to be 40 feet from the edge of the water. The surface is concrete

with asphalt to the south.
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At the time of the DHEC and EPA inspection, this area contained five 55-gallon drums of paint
waste, lead and thinner waste, numerous 5-gallon containers of paint waste, and trash bags with
paint and solvent rags. A shipping container, adjacent to the site, was used to store paint
containers. None of the containers had proper labelling, markings, date of accumulation, secure
lids, or were maintained to minimize fire, explosion, or a sudden release of hazardous waste to
the environment. In addition, a corroded area in the shipping container allowed liquids to leak

from the shipping container into a storm drain.

An inspection of this unit by SOUTHDIV revealed the waste and shipping container had been
removed from the area. A subsequent investigation confirmed SOUTHDIV’s inspection that this
area was no longer used for storage. This unit was a one-time accumulation area. The

containers stored here were removed from the area immediately after the investigation. Leakage

£ PRI o

from the container was a one-time event. Any su
provide significant information due to the conditions of the site and nature of the release. No

further action is planned for this unit.

2.2.33 Waste Paint Storage Area, West End, Dry Dock No. 2

The waste paint storage area (SWMU #33) was used as a one time waste accumulation area
located at the western end of Dry Dock No. 2. This unit covers approximately 200 square feet
of concrete pavement and is situated 40 feet from the edge of the dry dock. This heavily

The inspection performed by DHEC and EPA revealed two 55-gallon drums of waste paint and
waste thinner, numerous 5-gallon containers of paint waste, and trash bags containing solvent

rags and paint waste. Spillage was observed in the area. Operation and maintenance procedures
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to minimize a release were not followed. Labelling, accumulation dates, and securing containers
were not performed properly as well.

During the time subsequent investigations were performed, the waste material had been removed
from the site. In fact, much of the asphalt and concrete had been excavated to overhaul the

railroad tracks servicing the dry dock.

As stated earlier, increased zone inspections and enforcement of SOP will be essential for
maintaining the proper handling of hazardous materials in the NSY. Because this is a one-time

waste accumulation point, no further action is planned for this unit.

2.2.34 Morale, Welfare, and Recreation, Southwest of Building X-1{
The Morale, Welfare, and Recreation area (
accumulation area. This fenced compound, southwest of Building X-10, is 70 feet by 50 feet

in size and is primarily soil and grass.

During the DHEC and EPA site inspection, four 55-gallon containers of paint were stored in this
area. Several of the drums were reported as leaking with spillage apparent on the ground near
them. The containers lacked the proper labelling, date of accumulation, inspection logs, and
operations and maintenance procedures to guard against fire, explosion, or releases to the
environment. A diesel tank in this arca was also observed to be leaking. Closure of the diesel
tank was completed immediately after the inspection. Diesel fuel contaminated soils and asphalt

were removed and properly disposed of.
No surface staining or evidence of a release were observed in this area during the latter

investigation. Because the site is located on bare ground, a limited soil sampling investigation

will be performed in concert with SWMU #29. SWMU #34 will be incorporated into SWMU
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#29 to cover the area behind building X-10, since these are adjacent to one another. Run-off

from the asphalt storage area behind building X-10 influences both areas.

2.2.35 Building X-12
The area on the east side of Building X-12 (SWMU #35) was used as a one time waste
accumulation area. The unit measures approximately 100 square feet in size and is covered with

gravel.

At the time of the DHEC and EPA site inspection, five 55-gallon containers and numerous
smaller containers of waste paint were stored at this unit. None of the containers were properly
labelled, had a date of accumulation, or inspection records. Numerous containers did not have

secured lids and spill control equipment was not availabie.

All improperly stored containers were removed immediately after the site inspection. Each
container was handled following the established SOP for hazardous waste transportation, storage,

and disposal at the Naval Shipyard facility.

This unit was used as a one-time waste accumulation area and does not exhibit the characteristics

of having had routine or systematic releases of hazardous waste to the environment.

The Battery Shop (SWMU 36) began in use in the early 1940’s and is still in use today. It is
contained inside of Building 68 which is approximately 48,000 square feet in size. During
normal Battery Shop operations all spills are contained within the building, drained to a holding
tank at the south end of the building, and pumped to a neutralization pot at Building 1278.
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Virgin sulfuric acid and sodium bicarbonate are stored at this site in bulk quantities. Various
other chemicals are stored in Building 68, but in smaller quantities. They include detergents,

lacquers, adhesives, penetrating oil, kerosene, dry cleaning solvents, and hydraulic fluid.

The building’s acid tank room is elevated about two feet above the soil. Drain lines run between
the bottom of the floor and the surface of the soil to the edge of the building. From the edge
of the building they run below ground to the holding tank.

On two occasions the floor drain to the holding tank reportedly separated from the floor allowing
approximately 1025 gallons of sulfuric acid to discharge to the soil below the building.
Following each spill a sodium carbonate solution was used in an attempt to neutralize the surface

below the buiiding.

2.3 SWMUS CONSIDERED IN THE HRS SCORING

The six solid waste management units (SWMUSs) evaluated at the Charleston Naval Base were
chosen because they are most relevant to the HRS in assessing risk to human health and the
environment. All six SWMUs and all four pathways were evaluated to determine if the base

would score above the critical threshold of 28.5.
The Surface Water Migration pathway was evaluated using the overland/flood migration
of these two components can be used in the scoring). This is because the overland/flood

component yields a higher score of 3.58 as opposed to the groundwater to surface water which

scores 3.57. Section 3.1, the HRS Scoresheets, documents this.
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SWMUs considered for HRS scoring are listed below:
o 1 DRMO Staging Area

o 2 Lead Contamination Area

. 5 Battery Electrolyte Treatment Area
o 6 Public Works Storage Yard

o 7 PCB Transformer Storage Area

. 9 Closed Landfill

It should be noted that there may be other SWMUSs on base that may influence the score more
acutely than some of the above. When initially deciding which SWMUs to consider, crucial
information that may drive a SWMU score is often not yet available. Since these six SWMUs
were sufficient to drive the score above the 28.5 threshold, no others were considered. It is

possible that other SWMUs on base may drive the score higher than the S

P
[
ot
C
w
[¢’]
<!
[
.
=
[X]
§>

above. EnSafe/Allen & Hoshall feels that it has considered the SWMUSs that represent the most
significant threats with the data currently available. Further studies may show other SWMUs

to pose a greater threat to human health or the environment.

An integral part of source evaluation involves the levels of contamination found at each SWMU
location. The HRS defines levels of contamination in terms of actual or potential contamination

and whether the actual contamination is Level I or Level II. Level I contamination is defined
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and are at or above any media-specific benchmarks as defined by federal regulation. These

benchmark values vary for each contaminant, the media in which the contaminant is found, and
the actual or potential targets. If more than one benchmark applies to the contaminant, Level
I is assigned if the concentration of the contaminant exceeds the lowest applicable benchmark.
Level II contamination occurs when media-specific concentrations that meet the criteria for an

observed release for the pathway are below any media-specific benchmarks or no benchmarks
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exist for the applicable contaminant or media. Potential contamination applies when
concentrations do not exceed the media-specific detection limit for any contaminant or no
sampling data is available. The one exception to this is the soil pathway, which incorporates
Level I or Level II contamination but not potential contamination. A more detailed explanation

of contaminant levels can be found in Section 2.5 of Reference 7 of the documentation package.

2.3.1 SWMU #1

SWMU 1, the DRMO Staging Area, has been used by the Defense Reutilization and Marketing
Office to store property since 1974. SWMU 1 is located at the northeastern corner of the base
near the Cooper River. Contamination in the surface soil is documented in an area estimated
to be at least 2800 square feet. Stored in this area were some products which could not be
utilized by other commands and had become classified as wastes. Until recently hazardous

wastes were stored in a covered storage shed formerly known as Building 1
u

Fifty-three surface samples (0 to 6 inches) were collected and analyzed from the DRMO area.
Please see Figure 2-11 of Reference 1 which depicts sampling locations. Analysis of the surface
and subsurface soils showed Level II concentrations of barium, cadmium, chromium, lead,
mercury, nickel, and silver. The sample results are shown in Appendix D of Reference 1.
Contamination has been documented to spread by both wind and stormwater runoff. There is

no data to indicate whether contamination has spread into the nearby Cooper River.

Outdoor air sampling was also conducted in the DRMO area. These samples showed Level I
concentrations of lead dust up to 2 ug/m®. This value is above the National Ambient Air Quality
Standard of 1.5 pg/m’. The data used to calculate the Air Pathway Score is six years old and

may be unrepresentative of current conditions. Additional ambient air analysis from the same
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site and at the same locations will be performed. The data will be forwarded within six to eight
weeks for incorporation into the HRS I package.

No groundwater or surface water sampling was conducted. More information about the DRMO
staging area is available in the enclosed PREscore scoresheets, HRS review scoresheets, and in

Reference 1 of the attached documentation package.

2.3.2 SWMU #2

SWMU 2, the Lead Contamination Area, is located west of SWMU 1. It consists of a salvage
bin, a scrap area, and adjacent paved ground surface. The area was used to store recovered lead
from lead-acid submarine batteries during the mid-1960s until 1984. Electrodes and associated
internal metallic components were removed from the battery jars in the battery electrolyte
treatment area. Recovered materials were placed on a railcar and transferred to the DRMO area
for storage. Lead dust from the recovered materials was released to the salvage bin by handling.
Like SWMU 1, routine activities in the area and natural processes such as wind and stormwater
flow spread the contamination into an area which eventually encompassed six acres. Seventy-
one soil samples were collected from the site. Lead concentrations in the soil were reported up
to 371,000 parts per million. There are no benchmarks for establishing Level I or Level II lead
contamination in the soil. Because of this, the HRS automatically assumes these lead
concentrations to be Level II. No groundwater or surface water sampling was conducted. More

detailed information about the lead contamiination area can be found in the PREscore scoresheets,

SWMU 1 and SWMU 2 are both considered for the HRS because there are high levels of
contaminants reported in the surface soils. Contamination has been shown to have spread both

through the air and surface water. These sites are not very heavily vegetated so the potential
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for these contaminants to spread by the air and the surface water is very high. These sources

are also very close to the Cooper River, a documented fishery.

2.3.3 SWMU #5

SWMU 3, the Battery Electrolyte Treatment Area, is located near Dry Dock 4 next to the
Cooper River. SWMU 5 was used as part of the battery salvaging, restoring, and recharging
operation and was used for neutralization of submarine battery acid. The area of contamination
is estimated to be at least 800 square feet. A subsurface investigation was performed at 12
sampling stations around the perimeter of the tank. Level II concentrations of lead was detected
in soil as high as 21,772 parts per million. No groundwater or surface water sampling has been
conducted. More detailed information about the Battery Electrolyte Treatment Area can be

found in the PREscore scoresheets and Reference 1 of the enclosed documentation package.

This site is considered for the HRS because of the high levels of lead contamination in the soil.
There is a potential for this contamination to spread through the groundwater into a nearby

surface water source,

2.3.4 SWMU #6
SWMU 6, the Public Works Storage Yard, also known as the "old corral area," is a fenced,
open area where routinely generated, containerized wastes were stored prior to shipment off site.

Among the wastes stored at the site were hazardous wastes generated from vehicle maintenance,
in 1986 when a renovation and expansion of the cold storage warehouse was extended into the

eastern boundary of the Public Works Storage Yard. The area of the Public Works Storage
Yard is estimated to be almost 60,000 square feet.
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A subsurface soil investigation of was performed in 1987. Based on the sample results
contamination of heavy metals is estimated to be 37,500 square feet in area. Thirty-six soil
sample points were established for collection from the surface to 6 inches below the surface.
Supplemental sampling was added to further define the vertical extent of the contamination.
Lead, barium, cadmium, chromium, lead, mercury, nickel, and silver were found in the upper
6 inches of the soil. Lead was detected at Level II concentrations. No groundwater or surface
water sampling was conducted. More detailed information about the Public Works Storage Yard
can be found in the PREscore scoresheets, HRS review scoresheets, and Reference 1 of the

enclosed documentation package.

This SWMU was chosen for scoring because of the high levels of several contaminants in the
surface soil over such a large area. This contamination has a high potential to spread by the air

and surface water pathways.

2.3.5 SWMU #7

SWMU 7, the PCB Transformer Storage Area, includes Building 3902, located within the public
works storage yard, the concrete slab located outside of the building, and surrounding areas. It
was used for storage of transformers and associated electrical equipment between 1970 and 1976.

The area of contamination is estimated to be almost 20,000 square feet in size.

ic, PCBs, DDT and its daughter compounds. Contaminants reported in
the groundwater include Level I concentrations of arsenic, DDT, PCB, and benzene
hexachloride. No surface water sampling was conducted. A more detailed report of the
contamination of the PCB Transformer Storage Area can be found in the PREscore scoresheets,

HRS review scoresheets, and Reference 1 of the documentation package.
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This site was chosen for scoring because of the harmful environmental contaminants found in
the surface soil and groundwater. The potential exists for these contaminants to spread through

the surface water pathway.

2.3.6 SWMU #9

SWMU 9, the Closed Landfill, contains many solid wastes generated at the Charleston Naval
Base between the 1930s and 1973. Originally the area was a marshland. Items reportedly
disposed of in the landfill include: asbestos, acids, PCBs, waste oils, waste solvents, waste
paints, paint sludges, mercury, metal sludge, acid neutralization sludge, inorganic and organic
chemicals, sanitary wastes, office wastes, and rubbish. Liquid wastes were placed in drums
before disposal and combustible wastes were burned daily. Much of the site is now paved and
is used as a parking lot. Some areas are forested while others contain marshland and fields.
Seventeen groundwater monitoring wells were installed in and around the landfill to characterize
the chemical quality of the groundwater in the vicinity. Level I and Level II concentrations of
many trace metals and chlorinated organic compounds were detected in the groundwater and soil
in the vicinity of the landfill. These contaminants likely reflect past disposal practices of metal

plating sludges, waste chemicals, and industrial degreasing solvents.

No surface water sampling was conducted. A more detailed report of the contamination of the
Closed Landfill can be found in the PREscore scoresheets, HRS review scoresheets, and
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This SWMU was chosen for scoring because of the high levels of harmful wastes that were
documented to have been disposed over such a long period of time. Groundwater is a significant
pathway because monitoring wells placed in the vicinity of the landfill have shown

contamination. This landfill is located within wetlands and is adjacent to Shipyard Creek. The
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potential for this landfill’s contaminants to threaten sensitive environments and migrate through

the groundwater into Shipyard Creek is very high.

2.4  Significant Assumptions

This section will focus on the significant assumptions that were made during the scoring. These
as well as other assumptions are detailed in the PREscore scoresheets, HRS review scoresheets,
and/or PREscore floppy diskette. Each SWMU and the significant assumptions made about it
will be listed in each section. Many of these assumptions were made because of a lack of data.

Accordingly, all assumptions are based on a strict interpretation of the HRS guidance.

2.4.1 SWMU 1 DRMO Staging Area

Risk Assessment Assumptions versus HRS Assumptions — Gradient Corporation published
a risk assessment of the DRMO Staging Area in 1991. Gradient concluded that based on the
reported contaminant levels at the site, blood lead levels would not be expected to exceed
regulatory limits and that the cancer risk was within the target risk range or lower. However,
the HRS supports considering this site to be a significant threat to human health and the
environment. This apparent disparity of conclusions can be resolved by understanding two key

differences of the HRS and the risk assessment.

One must first understand that the HRS is designed to evaluate existing data in a very
conservative fashion. In addition, where data is missing, the worst case scenario is considered.
wo ambient air samples taken from the area in 1985 tested positive for lead dust contamination.
There is no data available to establish how extensive this air contamination is at the base today.
In considering the worst case scenario, 22,371 people, or the entire population working and
living on base, are considered exposed to fugitive dust from the DRMO staging area. The risk
assessment does not consider this air sampling data or such a high number of people as

potentially exposed to any contaminants. It considers a "hypothetical future population of on-site
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residents." Based on this consideration alone, it can be seen that the HRS considers a much
larger population exposed to higher levels of contaminants than the risk assessment. The more
people considered to be exposed to contamination, the greater the risk the site will pose to

human health.

The HRS also differs in that it considers the levels of contaminants found at each individual
sample point. Theoretically one sample point that has contaminant levels much higher than
surrounding sample points can significantly influence a site’s score. The risk assessment
evaluates average contaminant concentrations throughout a specified area. This makes it very

difficult for an unusually high sampling point to influence a site.

2.4.2 SWMU 9 Closed Landfill

Hazardous Waste Quantity — It is possible to estimate the amount of indusirial wastes
disposed of in this landfill based on Table 2-8 of Reference 1. The HRS assumes that each
gallon of substance disposed weighs 10 pounds (Table 2-5 of Reference 7).

2.4.3 Food Chain Targets

Reference 3 of the documentation package contains data supporting information on seafood
catches in the Cooper River, Ashley River, Charleston Harbor, Lake Moultrie, and the
intercoastal waterway up to the Isle of Palms. Because some of these areas are within the 15-

1 1 PRy . | PR

ile downstream distance from the base, the pounds of seafood caught was :

=

Lake Moultrie, a freshwater lake, was not considered in this apportionment because saltwater

seafood is the principal catch of these areas.

A similar apportionment was also done for the Atlantic coast of South Carolina. The total length

of the South Carolina Coast and the distances considered for the HRS were apportioned using
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data found in Reference 3. These assumptions are based on a conservative evaluation of the

existing data.

2.4.4 Sensitive Environments in the Surface Water and Air Migration Pathways

In considering endangered species that live in the area, EnSafe/Allen & Hoshall consulted with
the National Heritage Trust Database in Columbia, South Carolina. Species not listed as either
endangered or threatened were not evaluated. Threatened or endangered species were found to
live both within and outside of base boundaries. Reference 10 and the topographic maps
enclosed as Reference 2 of the documentation package will further explain the listing of

endangered and threatened species in the area.

In considering wetlands, National Wetland Inventory Maps were used. It was assumed that these

maps accurately portrayed wetlands that would be defined by HRS criteria in the area of the

Charleston Naval Base.

2.5 Pathway Score Summary
The HRS score of 50.06 was calculated from the following pathway scores:

Groundwater Migration Pathway Score 3.33
Surface Water Migration Pathway Score 3.58
Soil Exposure Pathway Score 0.65
Air Migration Pathway Score 100.00
Overall Site Score 50.06

This section summarizes the driving threat or target associated with each of the above pathway
scores. Low scores among the groundwater, surface water, and soil exposure pathways are also

explained.
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Although there is an observed release to the surficial aquifer, the Groundwater Migration
Pathway score of 3.33 is low primarily because of the absence of groundwater targets. The
entire base gets its water supply from surface water sources which are outside of the 15-mile
downstream distance of the base. In addition, there were no drinking water wells identified
within a 4-mile distance of the base which tap the surficial aquifer. The Cooper Marl acts as
an excellent confining unit which prevents potential contaminant spread from the surficial aquifer
to the underlying Santee Limestone, which is used as a source of drinking water in the area.
The Cooper Marl is documented to be continuous throughout the four mile distance from the
base. This is documented in Reference 13 and in the geological sections of many of the

references of the enclosed documentation package.

15 downstream miles of the base. The fact that seafood is caught in this area has the potential
to drive the Human Food Chain Threat portion of this pathway. However, since there is no
documented observed release to the surface water this score is relatively low. Similarly, the
Environmental Threat is low because of the absence of an observed release. There are wetlands
located on base and endangered species in the area which could have an impact on the score of

this pathway.

core i

aia

The Soil Exposure Pathway score of 0.65 is low primarily because of the low population threat
f

w

people may live, work, or go to school. The Closed Landfill, SWMU #9, takes up a large area
of the base and many people work within 200 feet of it. However, contamination is
documented to be deeper than 2 feet. No one is considered to be exposed through the soil at
SWMU #9.
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The Air Migration Pathway score of 100.0 is driven primarily by the documented release of lead
dust in the air from the area of SWMU 1 and SWMU 2. The HRS will consider the entire base
population of 22,731 as exposed to this fugitive dust. Many of the SWMUs considered have

shown high levels of surface soil contamination. Because many of these SWMUs are not heavily

vegetated, the HRS considers these SWMUs as likely to release their contaminants to the air.

The data used to calculate the Air Migration Pathway Score is six years old and may be
unrepresentative of current conditions. Additional ambient air analysis from the same site and
at the same locations will be performed. The data will be forwarded within six to eight weeks
for incorporation into the HRS II package.
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3.1 HRS Score Sheets
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TABLE 3-1

GROUNDWATER MIGRATION PATHWAY SCORE SHEET

Factor Cateqories and Factors

Likelihood of Release to an Aquifer Maximum Vaiue

-
.

Observed Release

2. Potential to Release

2a. Containment

2b. Net Precipitation
2c. Depth to Aquifer
2d. Travel Time

2e. Potential to Release
[lines 2a x (2b + 2c¢ +2d]
3. Likelihood of Release (higher of

lines 1 and 2e)

Waste Characteristics

4, Toxicity/Mobility

5. Hazardous Waste Quantity

6. Waste Characteristics
Targets

7. Nearest Well

8. Population
8a. Level | Concentrations
8b. Level Il Concentrations
8c. Potential Contamination

8d. Population (lines 8a + 8b + 8c)
9. Resources
10. Wellhead Protection Area
11. Targets {lines 7 + 8d + 9 +10)

Ground Water Migration Score for an Aquifer

12. Aquifer Score
[{lines 3 x 6 x 11}/82,500]°

*Maximum value applies to waste characteristics category.
®Maximum value not applicable.
°Do not round to nearest integer.

100

50

XY
counocoTooT

100

Vaiue Assigned

550

10

wWow

430

550

3

o0

- -
X
—
OO
»n

100

o

NOUITOOOO

3.33



Ground Water Migration Pathway Score

13. Pathway Score (S}, (highest value from
line 12 for all aquifers evaluated)® 100 3.33

*Maximum value applies to waste characteristics category.
*Maximum value not applicable.
°Do not round to nearest integer.



TABLE 4-1
SURFACE WATER OVERLAND/FLOOD MIGRATION COMPONENT
SCORE SHEET

Factor Categories and Factors Maximum Value Value Assigned

DRINKING WATER THREAT

Likelihood of Release

1. Observed Release 550 0
2. Potential to Release by
Overland Flow
2a. Containment 10 10
2b. Runoff 25 25
2c. Distance to Surface Water 25 25
2d. Potential to Release by
Overland Flow
(lines 2a x [2b + 2c]) 500 500
3. Potential to Release by Flood
3a. Containment {Flood) 10 10
3b. Flood Frequency 50 25
3c. Potential to Release
by Flood (lines 3a x 3b) 500 250
4, Potential to Release
(lines 2d + 3¢, subject to
a maximum of 500) 500 500
5. Likelihood of Release
(higher of lines 1 and 4} 550 500

Waste Characteristics

6. Toxicity/Persistence a 1.0x10*

7. Hazardous Waste Quantity a 1.0x10*

8. Waste Characteristics 100 100
Targets

. Nearest Intake 50 0.0

10. Population
10a. Levell Concentrations b 0.0
10b. Level Il Concentrations b 0.0
10c. Potential Contamination b 0.0

10d. Population
(lines 10a + 10b + 10c¢)
11. Resources

T
(¢



TABLE 4-1 (Continued)

Factor Categories and Factors Maximum Value Value Assigned

DRINKING WATER THREAT (Concluded)

Targets (Concluded)

12. Targets (lines 9 + 10d +11) (1] 5.0
Drinking Water Threat Score
13. Drinking Water Threat Score 100 3.03
{llines 5 x 8 x 121/82,500,
subject to a maximum of 100)
HUMAN FOOD CHAIN THREAT
Likelihood of Release
14. Likelihood of Release
{same value as line b} 550 500
Waste Characteristics
15. Toxicity/Persistence/Bioaccumulation a 5.0x10°
16. Hazardous Waste Quantity a 1.0x10*
17. Waste Characteristics 1,000 1.0x10°
Targets
18. Food Chain Individual 50 0
19. Population
19a. Level | Concentrations b 0.0
19b. Level Il Concentrations b 0.0
19¢c. Potential Human Food
Chain Contamination b 3.4x10?
19d. Population
{lines 19a + 19b + 19¢) b 3.4x10?
20. Targets b 3.4x107?

{lines 18 +19d)

Human Food Chain Threat Score

21. Human Food Chain Threat Score
{[lines 14 x 17 x 201/82,500,
subject to a maximum of 100) 100 0.21



TABLE 4-1 (Continued)

Factor Cateqories and Factors Maximum Value Value Assigned

ENVIRONMENTAL THREAT

Likelihood of Release

22. Likelihood of Release
{same value as line 5) 550 500

Waste Characteristics

23. Ecosystem Toxicity/Persistence/
Bioaccumulation a 5.0x10°
24, Hazardous Waste Quantity a 1.0x10%
25. Waste Characteristics 1,000 1.0x10°
Targets
26. Sensitive Environments
26a. Level | Concentrations b 0.0
26b. Level Il Concentrations b 0.0
26¢c. Potential Contamination b 5.58x10%
26d. Sensitive Environments
(lines 26a +26b +26¢) b 5.58x102
27. Targets
(value from line 26d) b 5.58x102
Environmental Threat Score
28. Environmenta! Threat Score
{llines 22 x 25 x 271/82,500,
subject to a maximum of 60) 60 0.34

SURFACE WATER OVERLAND/FLOOD MIGRATION COMPONENT SCORE FOR A WATERSHED

29, Watershed Score®
(lines 13 + 21 + 28,
subject to a maximum of 100) 100 3.58

*Maximum value applies to waste characteristics category.
®Maximum value not applicable.
‘Do not round to nearest integer.



TABLE 4-1 (Continued)
SURFACE WATER OVERLAND/FLOOD MIGRATION COMPONENT SCORE

30. Component Score (S,,)°
(highest score from line 29 100 3.58

for all watersheds evaluated,
subject to a maximum of 100)

*Maximum value applies to waste characteristics category.
®*Maximum value not applicable.
‘Do not round to nearest integer.



TABLE 4-2
GROUNDWATER TO SURFACE WATER MIGRATION COMPONENT
SCORE SHEET

Factor Categories and Factors Maximum Value Value Assigned

1. Observed Release 550 550
2. Potential to Release
2a. Containment 10 10
2b. Net Precipitation 10 3
2¢. Depth to Aquifer 25 5
2d. Travel Time 35 35
2e. Potential to Release
{lines 2a x [2b + 2¢ + 2d]) 500 430
3. Likelihood of Release
{higher of lines 1 and 4} 550 550

4. Toxicity/Persistence a 1x10*
5. Hazardous Waste Quantity a 1 x10*
6. Waste Characteristics 100 100
Targets
7. Nearest Intake 50 0
8. Population
8a. Level | Concentrations b 0
8b. Level Il Concentrations b 0
8c. Potential Contamination b 0
8d. Population
{lines 8a + 8b + 8c) b 0
9. Resources 5 5
Targets
10. Targets {lines 7 + 8 + 9) b 5
Drinking Water Threat Score
11. Drinking Water Threat Score 100 3.33

{llines 3 x 6 x 10]/82,500,
subject to a maximum of 100}



TABLE 4-2 (Continued)

Factor Categories and Factors

HUMAN FOOD CHAIN THREAT

12,

13.
14.
15.

16.
17.

18.

19.

Likelihood of Release

Likelihood of Release
(same value as line 3)

Waste Characteristics

Toxicity/Persistence/Bioaccumulation

Hazardous Waste Quantity
Waste Characteristics

Targets

Food Chain Individual

Population

17a. Leve!l | Concentrations
17b. Level Il Concentrations
17c. Potential Human Food

Chain Contamination
17d. Population
(lines 17a + 17b + 17¢)

Targets
(lines 16 + 17d)

Human Food Chain Threat Score

Human Food Chain Threat Score
(llines 12 x 15 x 171/82,500,
subject to a maximum of 100)

ENVIRONMENTAL THREAT

20.

21.

22.
23.

Likelihood of Release

Likelihood of Release
(same value as line 3)

Waste Characteristics

Ecosystem Toxicity/Persistence/
Bioaccumulation

Hazardous Waste Quantity
Waste Characteristics

Maximum Value

550

1,000

50

o or

100

550

1,000

Value Assigned

560

5 x 108
1.0 x 10*
1.0x 10°

0

0
0
1.37 x 10?

1.37 x 107

1.37 x 102

0.09

550

5x 108
1.0 x10*
1.0x10°



TABLE 4-2 (Continued)

Factor Categories and Factors Maximum Value Value Assigned

ENVIRONMENTAL THREAT (Concluded)

Thaveaat

1arges

Conrmitins H
Sensitive Environmen

24a. Level | Concentrations
24b. Level ll Concentrations
24c. Potential Contamination
24d. Sensitive Environments
(lines 24a +24b +24c¢) b 2.23 x 102

N
5

0.0
0.0
2.23 x 102

oCoTUT

25, Targets
(value from line 24d) b 2.23 x 102

Environmental Threat Score

26. Environmental Threat Score
{[lines 20 x 23 x 251/82,500,
subject to a maximum of 60) 60 0.156

SURFACE WATER OVERLAND/FLOCD MIGRATION COMPCNENT SCORE FOR A WATERSHED

27. Watershed Score®
(lines 11 + 19 + 26,
subject to a maximum of 100) 100 3.57

SURFACE WATER OVERLAND/FLOOD MIGRATION COMPONENT SCORE

28. Component Score (S)°
(highest score from line 28
for all watersheds evaluated,
subject to a maximum of 100) 3.67

*Maximum value applies to waste characteristics category.
®PMaximum value not applicable.
‘Do not round to nearest integer.



TABLE 5-1
SOIL EXPOSURE PATHWAY
SCORE SHEET

Factor Cateqories and Factors Maximum Value Value Assigned

RESIDENT POPULATION THREAT

Likelihood of Exposure

1. Likelihood of Exposure . 550 550

Waste Characteristics

2. Toxicity a 1.0x104
3. Hazardous Waste Quantity a 10
4. Waste Characteristics 100 18
Targets
5. Resident Individual 50 0.0
6. Resident Population
6a. Level | Concentrations b 0.0
6b. Level Il Concentrations b 0.0
6c¢. Resident Populations b 0.0
(lines 6a + 6b)
7. Workers 15 5
8. Resources 5 0.0
9. Terrestrial Sensitive
Environments c 0.0
10. Targets (lines5 +6¢c + 7 + 8 + 9) b 5

Resident Population Threat Score

11. Resident Population Threat
{lines [1 x 4 x 101/82,500) b 0.60

NEARBY POPULATION THREAT

Likelihood of Exposure

12. Attractiveness/Accessibility 100 5.0
13. Area of Contamination 100 60
14. Likelihood of Exposure 500 5.0

Waste Characteristics

15. Toxicity a 1.0x104
16. Hazardous Waste Quantity a 10
17. Waste Characteristics 100 18



TABLE 5-1 (Continu d)

Factor Categories and Factors Maximum Value Value Assigned

NEARBY POPULATION THREAT (Concluded)

Targets
18. Nearby Individual 1 1.0
19. Population Within 1 Mile b 41.0
20. Targets (lines 18 + 19) b 42.0
Nearby Population Threat Score
21. Nearby Population Threat
(lines [14 x 17 x 201/82,500) b 0.05
SOIL EXPOSURE PATHWAY SCORE
22. Soil Exposure Pathway Score® 100 0.65

(sg), (lines [11 +21] = 82,500,
subject to a maximum of 100)

*Maximum value applies to waste characteristics category.

®Maximum value not applicable.

*No specific maximum value applies to factor. However, pathway score based solely on terrestrial
sensitive environments is limited to maximum of 60.

9Do not round to nearest integer.



TABLE 6-1
AIR MIGRATION PATHWAY
SCORE SHEET

Factor Categories and Factors

Likelihood of Release Maximum Value Value Assigned
1. Observed Release 550 550
2. Potential to Release
2a. Gas Potential to Release 500 250
2b. Particulate Potential to Release 500 280
2c. Potential to Release (higher of
lines 2a and 2b) 500 280
3. Likelihood of Release
{higher of lines 1 and 2¢) 550 550

Waste Characteristics

4. Toxicity/Mobility a 2.0x10°
5. Hazardous Waste Quantity a 100
6. Waste Characteristics 100 18
Targets
7. Nearest Individual 50 50
8. Population
8a. Level | Concentrations b 2.3x10°
8b. Level Il Concentrations b 0.0
8c. Potential Contamination b 0.0
8d. Population {lines 8a + 8b + 8c) b 2.3x10°
9. Resources 5 5
10. Sensitive Environments
10a. Actual Contamination c 125
10b. Potential Contamination c 5.8x10?
10c. Sensitive Environments c 125
11. Targets
{lines 7 +8d + 9 + 10c¢) b 2.3x10°
Air Migration Pathway Score
12. Pathway Score (S,)
[{lines 3 x 6 x 11)/82,500]¢ 100 100

*Maximum value applies to waste characteristics category.

®PMaximum value not applicable.

“No specific maximum value applies to factor. However, pathway score based solely on terrestrial
sensitive environments is limited to maximum of 60.

°Do not round to nearest integer.
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HRS REVIEW SCORE SHEETS

FINAL SCORE CALCULATIONS

S pathway S? pathway
Groundwater Migration Pathway Score (S_,)) 3.33 11.09
Surface Water Migration Pathway Score (S,,) 3.58 12.82
Soil Exposure Pathway Score (S,) 0.65 0.42
Air Migration Pathway Score (S,) 100.00 10,000
S?,. + S%, + 8% + S, 10,024.33
(S%w + S%., +S% + S%)/4 2,506.08
[(S%w + S%w + S% + S%2)/41* =8 50.06

SITE NAME: Charleston Naval Base

PREPARER: Charles Mason




HRS REVIEW SCORE SHEETS
WASTE CHARACTERIZATION WORKSHEET

SOURCES

[S—

. _#1 DRMO Staging Area

#2 1.ead Contamination Area

(S

3. _#5 Battery Treatment Area

4. _#6 Public Works Storage Yard

5. _#7 PCB Transformer Area

6. _#9 Closed Landfiil

10.

oy
oy

12.

13.

14.

16.

17.

18.

20.

21.

22.

V)
o

25.




HRS REVIEW . . ORE SHEETS

TIERSA &B

SOURCE HAZARDOUS WASTE QUANTITY FACTOR WORKSHEET

SECTION 1

WASTESTREAM QUANTITY SUMMARY TABLE

Complete the following table using all available data to allocate hazardous constituents and hazardous wastestreams to sources. Consider those
hazardous constituents and hazardous wastestreams that cannot be allocated to any specific source as constituting a separate "unallocated source”.
However, do not include in the unallocated source for a pathway any hazardous constituent or hazardous wastestream for which definitive information
indicates the constituent or wastestream could only have been placed in sources with a containment value of O for that pathway.
constituent or hazardous wastestream data for a source is adequately determined (see HRS Sections 2.4.2.1.1 and 2.4.2.1.2) on the source is the
unallocated source, assign the volume and area measures a value of 0. If either of these conditions is met for a source, proceed to Section 3 of this

worksheet. If neither condition is met, proceed to Section 2.

1. (a) (b) (c) (d) (e) (f) (@
Wastestream
Hazardous Hazardous
Constituent S Are Data Wastestream \' Are Data
Source Wastestream Quantity (S) Assigned Value Adequately Quantity (W) Assigned Value* Adequately
Number Pathway Name (lbs) [S = 1(b)] Determined? (Ibs) [1(e) = 5,000] Determined?
l_—_—_—_—
SWMU 1 GW [v ]| DRMO Staging N/A N/A NO N/A N/A NO
SW [/ 1| Area
AIR [v]
SOIL[v]
SWMU 2 GW [/ ]| Lead N/A N/A NO N/A N/A NO .
SW [/ ]| Contamination
AIR [V 1] Area
SOILLv]
SWMU 5 GW [v] | Battery N/A N/A NO N/A N/A NO
SW [+ 1| Treatment
AIR 1| Area
SOILL 1
SWMU 6 GW [ v ]| Public Works N/A N/A NO N/A N/A NO
SW [/ ]| Storage Yard
AIR [v/]
SOIL{v]
Unallocated | GW [ 1 YES B YES
Source SwW 1
AR ] NO NO

Reference/Comment:

* Do not round to the nearest integer

There is not enough data present to evaluate the above SWMUs for this section.

If hazardous




HRS REVIEW JRE SHEETS
TIERS A & B SOURCE HAZARDOUS WASTE QUANTITY FACTOR WORKSHEET SECTION 1

1. WASTESTREAM QUANTITY SUMMARY TABLE

Complete the following table using all available data to allocate hazardous constituents and hazardous wastestreams to sources. Consider those
hazardous constituents and hazardous wastestreams that cannot be allocated to any specific source as constituting a separate "unallocated source”.
However, do not include in the unallocated source for a pathway any hazardous constituent or hazardous wastestream for which definitive information
indicates the constituent or wastestream could only have been placed in sources with a containment value of O for that pathway. If hazardous
constituent or hazardous wastestream data for a source is adequately determined (see HRS Sections 2.4.2.1.1 and 2.4.2.1.2) on the source is the
unallocated source, assign the volume and area measures a value of 0. If either of these conditions is met for a source, proceed to Section 3 of this
worksheet. If neither condition is met, proceed to Section 2.

1. (a) {b) (c) (d) (e) (f) (g)
Wastestream
Hazardous Hazardous
Constituent S Are Data Wastestream ' Are Data
Source Wastestream Quantity (S) Assigned Value Adequately Quantity (W) Assigned Value* Adequately
Number Pathway Name (Ibs) [S = 1(b)] Determined? (Ibs) [1(e} + 5,000] Determined?
l_—_—h I
SWMU 7 GW [v1]| PCB N/A N/A NO N/A N/A NO
SW [/ 1| Transformer
AIR [/ ]| Area
SOIL[v]
SWMU 9 GW [v ]| Closed Landfill 7.356 x 10* 7.35 x 10* YES 3.59 x 107 7171.01 YES |
SW [v] ‘
AR [ 1
SOILT 1
GW [ 1] YES YES
SW [ 1
AR [ 1 NO NO
SOIL[ 1
GW [ 1 YES YES
SW [ 1
AR [ 1 NO NO
. [/ ' [ | I
Unallocated | GW [ 1 YES YES
Source SW [ 1 , '
| AR [ 1] NO NO

* Do not round to the nearest integer

Reference/Comment: _Please see Comment #1.




HRS REVIEW SCORE SHEETS

[COMMENTS:
,{‘, Comment #1. Column C and Column F of SWMU 9 were estimated by evaluating the total weight of industrial
wastes that were disposed of in the landfill over a period of up to 70 years. This information was found from
Table 2-8 of Reference 1 (Reference 1, Table 2-8).




HRS REVIEW  OJORE SHEETS

TIERSC & D SOURCE HAZARDOUS WASTE QUANTITY FACTOR WORKSHEET SECTION 2

2. SOURCE VOLUME/AREA FACTOR TABLE

If source volume can be determined, do not evaluate the area measure. Instead, assign area a value of 0 and proceed to Section 3 of this worksheet.

1. (a) {b) {c) {d) (e) (f) {g)
Vv A
Volume Divisor Assigned Area Divisor Assigned
Source Volume (Table 2-5)* Value** Source Area (Table 2-5)* Value**
Source Pathway Source Type* (V) (Table 5-2)* [2(b) + 2(c)] (A) (Table 5-2)* [2(e} = 2(f)]
SWMU 1 GW [v] Cnt. Soil 52 2,500 0.0208 0 0 0
SW [v]
AIR [v]
SOILIv] Cnt. Soil N/A N/A N/A 2800 34,000 0.82
SWMU 2 GW [v] Cnt. Soil 4,840 2,500 1.94 0 0 0
SW [v1]
AR [V]
SOIL[v'] Cnt. Soil N/A N/A N/A 261,360 34,000 7.69
SWMU 5 GW [v] Cnt Soil 30.0 2,500 0.012 0 0 o
SW [v1]
AR [ 1
SOILT 1
SWMU 6 GW [v] Cnt. Soil 913 2,500 0.37 0 0 0
SW [v1]
AR [v]
SOIL[v] Cnt. Soil N/A N/A N/A 49,312 34,000 1.45
SWMU 7 GW [v] Cnt. Soil 9,250 2,500 3.7 0 0 0
SW [v1]
AR [v]
SOIL[v] Cnt. Soil N/A N/A N/A 18,500 34,000 0.54

* Use Table 2-5 for the groundwater, surface water, and air pathways. Use Table 5-2 for the soil exposure pathway.
** Do not round to the nearest integer

Reference/Comment: _Please see Comments #2 - #6.




HRS REVIEW SCORE SHEETS

COMMENTS: )

Comment #2. The area sampled which tested positive for contamination at SWMU #1 is estimated to be
approximately 52 cubic yards in volume. Contamination is estimated to be approximately 2,800 square feet in
area and one half foot deep (Reference 1, Figure 2-1).

CAammans #72 Tha aran aamnlad wawhinh fantad mAaaise £ conta nation at CIA/AAL D in antirmatrad ¢ ha
Lomment #o 1€ daréa Sampied wWniCn (851€a pOositive 107 Cointa aminatian at SWMU #2 is estimated to be
approximately 4,840 cubic yards in volume. Contamination is estimated to be approximately six acres in area
12 iara fant)l and annfinad nrinninally +a sk Amne maetine o sl anil [Daf Coantinn 2 68 2.
uare 1eev) wd confined principally to the upper portion of the soil {Reference 1, Section 2.6.2;

Comment #4. The area which tested positive for contamination at SWMU #5 is estimated to be approximately
30 cubic yards in volume. Contamination is estimated to be 800 square feet in area and one foot deep
(Reference 1, Section 2.6.5, Figure 2-14, Table 2-5).

Comment #5. The area samples which tested positive for contamination at SWMU #6 is estimated to be 913
cubic yards in volume. Contamination is estimated to be 49,312 square feet in area and one half foot deep
{Reference 1, Section 2.6.6, Figure 2-16).

e Aol L e . U R Fad ¥, P 0N NeEnN

a sampled which tested positive for contamination at SWMU #7 is estimated to be 9,250
Contamination is estimated to be 9,250 square feet in area and one foot deep
6.7, Figure 2-17).




HRS REVIEW

JRE SHEETS

TIERSC & D

SOURCE HAZARDOUS WASTE QUANTITY FACTOR WORKSHEET

SECTION 2

2. SQURCE VOLUME/AREA FACTOR TABLE

If source volume can be determined, do not evaluate the area measure. Instead, assign area a value of O and proceed to Section 3 of this worksheet.

1. (a) (b) (c) (d) (e} (f) (@)
vV A
Volume Divisor Assigned Area Divisor Assigned
Source Volume (Table 2-5)* Value** Source Area (Table 2-b}* Value**
Source Pathway Source Type* (V) (Table 5-2}* [2(b) = 2(c)] (A) (Table 5-2}* [2(e} + 2(f}]
b ./ ! [ [ /' |
SWMU 9 GW [V Landfill N/A N/A N/A N/A N/A N/A
SW [v]
AR [ 1
SOIL [ 1
GW [ 1
SW [ 1
AIR [ 1
SOIL [ 1]
GW [ ] o
SW [ 1]
AR [ 1
SOIL [ ]
GW [ 1
SW [ 1
AIR [ 1
SOIL [ 1
GW [ ]
SW [ 1]
AR [ 1
SOIL [ 1

* Use Table 2-5 for the groundwater, surface water, and air pathways. Use Table 5-2 for the soil exposure pathway.

** Do not round to the nearest integer

Reference/Comment:

Source #9 is evaluated under Tiers A and B.




HRS REVIEW SCORE SHEETS

SOURCE HAZARDQUS WASTE QUANTITY FACTOR WORKSHEET

SECTION 3

3. SITE HAZARDOUS WASTE QUANTITY SUMMARY TABLE

Complete the following table using the data compiled in Sections 1 and 2 of this worksheet for each of the sources at the site.

Then proceed to Section 4.

Source 3. (a) (b) {c) (d} le)
Hazardous Hazardous Source Volume Source Area Source

Constituent Wastestream Assigned Value Assigned Value Hazardous Waste
Quantity Assigned Quantity Assigned [from 2(d)] [from 2(g)] Quantity Value*

Value Vaiue (Highest of 3a,

[from 1(c)] [from 1(f)] 3b, 3¢, or 3d)

hl_—_—_—__

#1 DRMO Staging Area GW 0 [v]]| GW 0 [v]1]| GW 0.021 [v]1]| GW 0 [/]1] GW 0.021 [v]
SwW [v]1]| SW [v1]| SW 0.021 [v/1]| SW 0 [/1]SW 0.021 [/]
AIR [v1]| AR [v1]| AIR 0.021 [v/1]| AIR 0O [v1] AR 0.021 [v]
SOIL [v]1]| SOIL [v]1] SOIL 0 [v]]|SOIL 0.82 [v]]| SOIL 0.82 [v]
#2 Lead Contamination Area GW 0 [v]1]| GW 0 [v]]| GW 1.94 [v]1]| GW 0O [vV]I|GW 194 [v]
SW [v]1]| SW [v1]| SW 1.94 [v]1]| SW O [V1|SW 194 [v]
AIR [v]1] AIR [v]1] AIR 1.94 [v/]] AIR 0 [v1] AIR 1.94 [{]
SOIL [«v]1]| SOIL [v1] SOIL [v1]|SOIL 7.69 [v1| SOIL 7.69 [V]
#5 Battery Electrolyte Treatment Area GW 0 [v]1] GW 0 [v1| GW 0.012 [v1| GW 0O [v]1]GW 0.012 [v]
SW [v/1]| SW [v1|SW 0.012 [v1]| SW 0O [v1]|SW 0.012 [v]
AIR [ 1] AIR [ 1] AIR [ 1] AIR [v]1] AIR O1r 1
SOIL [ 1] SOILL [ 1] SOIL [ 1] SOIL [v]1] SOIL 01 1
#6 Public Works Storage Yard GW 0 [v]1] GW 0 [v]1]| GW 037 I[v1]]|GW 0 [v1|GW 037 [v]
SwW [v]1]| SW [v]1]| SW 0.37 [v1]|SW 0 [/]1|SW 037 [v]
AIR [v]1]| AR [v1]| AR 037 (/1] AR 0O [/]]| AR 037 1v1]
SOIL [v]1] SOIL [v]1] SOIL 0 [v]1]|SOIL 1.45 [v]1| SOIL 1.45 [v/]
GW [ 1]GW [ 1 ' ' 1 GwW [ 1
Unallocate SwW [ 1] SW [ 1 | SW [ 1]
Source AIR [ 1] AR [ 1] AIR [ 1

- ¥

* Do not round to the nearest integer
Round the sum to the nearest integer, except:
If the sumis > O but < 1, round it to 1.

The sum of the source hazardous waste
quantities = Site Hazardous Waste

Quantity Value**




HRS REVIEW SCORE SHEETS

SOURCE HAZARDOUS WASTE QUANTITY FACTOR WORKSHEET

SECTION 3

3. SITE HAZARDOUS WASTE QUANTITY SUMMARY TABLE

Complete the following table using the data compiled in Sections 1 and 2 of this worksheet for each of the sources at the site.

Then proceed to Section 4.

Source 3. (a) (b) (c) (d) (e)
Hazardous Hazardous Source Volume Source Area Source Hazardous
Constituent Wastestrearn Assigned Value Assigned Value Waste Quantity
Quantity Assigned Quantity Value*
Value Assigned (Highest of 3a, 3b,
[from 1(c)] Value [from 2(d)] [from 2(g)] 3¢, or 3d)
[from 1(f}]
#7 PCB Transformer Storage Area GW 0 [v]1| GW 0O [v]|GW 3.7 [v1 | GW O [v]1]| GW 3.7 [/
SW 0O [v]1|SW 0 [V/]1| SW 3.7 /1| SW O [v]1]| SW 3.7 [/]
AIR 0O I[v1]AIR 0 [v/]1]| AIR 3.7 [v/1| AR O [v]1] AIR 3.7 [v/]
SOIL 0 [v/1] SOl 0 [v/]1] SOIL O [v/]1|SOIL0O.54[v]]| SOIL 0.54 [/ ]
#9 Closed Landfill GW 7.35x10°[v 1| GW7171.0 [v] | GW 0 [v/]1 ]| GW O [v]]| GW 7.35x10% [/ ]
SW 7.35x10*[v/ 1| SW7171.0 [/]1 | SW 0 [v]1]| SW O [v]]| SW 7.35x10% [/ ]
AIR [ 1] AIR [ 1] AR [ 1] AIR [ 1] AIR [ 1]
SOIL [ 1] SOIL [ 1| SOIL [ 1] SOIL 1] SOIL [ 1
GwW [ 1|GW [ 1] GwW [ 1] GW [ 1] GW [ 1
SW [ 1|SW [ 1] SW [ 1] SW [ 1] SW [ 1]
AR [ 1] AIR [ 1| AIR [ 1] AIR [ 1] AIR [ 1
SOIL [ 1] SOIL [ 1| SOIL [ 1] SOIL [ 1] SOIL [ 1]
GW [ 1| GW [ 1| GW [ 1|GW [ 1] GW [ 1]
SW [ 1| SW [ 1]SW [ 1|SW [ 1| 8SW [ 1]
AIR [ 1| AIR [ 1] AIR [ 1] AIR [ 1] AIR [ 1
SOIL [ 1| SOIL [ 1] SOIL [ 1] SOIL [ 1] SOIL [ 1]
GW [ 1| GW [ 1 GW [ 1
Unallocate sSwW [ 1]|SW [ 1] SwW [ 1
Source AlIR [ 1] AIR [ ] AIR

-

Do not round to the nearest integer
Round the sum to the nearest integer, except:
if the sumis > O but < 1, round it to 1.

The sum of the source hazardous
waste quantities = Site Hazardous
Waste Quantity Value**

GW  73506.0
SW  73506.0 [v]
AIR 6.03 [v]
SOIL 10.5




HRS REVIEW SCORE SHEETS

SOURCE HAZARDOUS WASTE QUANTITY FACTOR WORKSHEET SECTION 4

4. From 3(e) list the site hazardous waste quantity value for each pathway and then assign the appropriate hazardous waste quantity factor value from
Table 2-6.

SITE HAZARDOUS WASTE QUANTITY VALUE | HAZARDOUS WASTE QUANTITY FACTOR VALUE* J

[From 3(el] (Table 2-6)
/! ! [ [ | |
Groundwater Pathway 73565.0 10,000
Surface Water Pathway 73565.0 10,000
Air Pathway 6.03 10*
Soil Exposure Pathway 10.5 10*

* Please see Comment #7. v



HRS REVIEW SCORE SHEETS

COMMENTS: -

Comment #7. Based on Section 2.4.2.2 of Reference 7, the Hazardous Waste Quantity Factor Value for the Air
Pathway and Soil Exposure Pathway is 10. Sub-section b of Table 2-6 of Reference 7 states that a value of one
{1) cannot be given if the hazardous constituent quantity is not adequately determined. Since the hazardous
constituent quantity cannot be adequately determined for evaluations of the air and soil pathways, a value of 10
is assigned for both pathways.
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GROUNDWATER MIGRATION PATHWAY SCORESHEET

Factor Categories and Factors

Likelihood of Release

Max Value

HRS Value
Assigned

References and Comments
!l [ /|

1. Observed Release 550 550 Please see Comment #8.
2. Potential to Release 500 Since an observed release is established, line 2 need not be calculated.
[lines 2a x (2b + 2c + 2d)]
a. Containment (Table 3-2) 10
b. Net Precipitation 10
(Figure 3-2)(Table 3-4)
c. Depth to Aquifer (Table 3-5) 5
d. Travel Time (Table 3-7) 35 G
¢ Hydraulic Conductivity (Table 3-8) | 102 cm/sec
® Thickness of Lowest Hydraulic
Conductivity Layer > 500 feet
3. Likelihood of Release

(higher of lines 1 or 2)

Waste Characteristics

4. Toxicity/Mobility

[ 10,000

10,000

Please see Comment #9.




HRS REVIEW SCORE SHEETS

COMMENTS: -

Comment #8. Monitoring wells placed in the area of the closed landfill (SWMU #9) showed Level |
concentrations of arsenic, DDT, hexachlorocyclohexane, anthracene, antimony, benzene, and other
contaminants. This, along with data from other monitoring wells, confirms the presence of groundwater
contamination (Reference 1, Section 2.6.9, Appendix I).

Comment #9. The toxicity value of 10,000 represents contaminants, such as cadmium, found on base. This
value comes from the Superfund Chemical Matrix Database (SCMD).




HRS REVIEW SCORE SHEETS

GROUNDWATER MIGRATION PATHWAY SCHORESHEET

11. Targets (lines7 + 8 + 9 + 10)* N/A

Groundwater Migration Pathway Score

12. Aquifer Score 100
[(lines 3 x 6 x 11)/82,5001*

13. Groundwater Pathway Score (Sgu)* 100

* Do not round to the nearest integer

HRS Value
Factor Categories and Factors Max Value Assigned References and Comments
5. Hazardous Waste Quantity 1 x 10¢ 10,000 (See hazardous waste quantity work sheets)
(Table 2-6)
¢ Waste Characteristics Product 1 x 108 1x 108
(lines 4 x 5) (go to line 6)
6. Waste Characteristics (Table 2-7) 100 100
Targets 16
7. Nearest Well (Table 3-11) 50 0 Please see Comment #10.
8. Population (lines 8a + 8b + 8c) N/A 0.0
8a. Level | Concentrations N/A 0.0 (See Table 1)
8b. Level Il Concentrations N/A 0.0 (See Table 1)
8c. Potential Contamination N/A 0.0 (See Table 2)
9. Resources (HRS Section 3.3.3) 5 5 Please see Comment #11.
10. Wellhead Protection Area 20 0.0 No wellhead protection areas identified (Reference 2).




HRS REVIEW SCORE SHEETS

! COMMENTS: -

Comment #10. The Charleston Naval base and the surrounding 4-mile distance zone is documented to be
served by county and city public water supply. There are no drinking water wells identified within the 4-mile
distance zone which tap the surficial aquifer.

A confining unit, continuous throughout the 4-mile distance zone of the base, has been identified below the
surficial aquifer. Known as the Cooper Marl, it precludes the use of deeper aquifers for this scoring (Reference
13).




HRS REVIEW 5. ORE SHEETS

GROUNDWATER PATHWAY CALCULATIONS

* Multipliers
e Levell

Actual Contamination Values

| _ TAREL
POPULATION - AGTUAL CONTAMINATION '
| Conventration | L..elqAY | UTTrat o |- L
- Lovel lorkevel I -Poprilation Leval Multipliert | (AxB}
None
0
Groundwater Population Targets Sum (A/B) Level |
0

Sum (A/B) Level Il

o |evelll

Reference/Comment:

No drinking water wells identified on base or in the 4-mile distance from the base (Reference 1, Section 2.3.5; Reference 13].
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GROUNDWATER PATHWAY CALCULATIONS

CONTAMINATION

Weighted | . Distancs - Weighted
. ~ - Popubation Vakie
N Sl e e ottier Than kst
_ roputaten 1Y opusten | feesia
Oto 1/4 0
> 1/4t0 1/2 0
> 1/2t0 1 0]
> 1to 2 0 )
>2t03 0
>3t 4 0
Sum Sum 0
Potential Contamination = Sum of Distanceb-Weighted Population Values = 0 *
1

* If < 1, do not round to the nearest integer; if > 1, round to the nearest integer.

Reference/Comment: _No populations are documented to use the surficial aquifer as drinking water {Reference 1, Section 2.3.5; Reference 13).




HRS REVIEW SCORE SHEETS

!! COMMENTS: -

 Comment #11. The surficial aquifer is documented to be used for irrigational use (Reference 1, Section 2.3.5;
Reference 13).




HRS REVIEW ~_ORE SHEETS

SURFACE WATER PATHWAY CALCULATIONS

Overland/Flood Migration Component

Tabla 3

e o

i

T 1. Cooper River

) .End

0.01 4.00

SQRFACE WATEQ M!GSATION FATHWAY SUMMARV

_“{Table 443)

River

t« meicriptm -

. {Tahle 418}
4,500

- Flow. t,efsuuaiigﬁ T

“ ilition Weight
© S Table 4138)

0.001

2. Charleston Harbor

4.00 7.00

Coastal Tidal

N/A

N/A

3. Atlantic Ocean

7.00 15.00

Deep Ocean Zone

N/A

N/A

4.

5
6
7.
8
9

10.

11.

12.

13.

14.

15.

16.

17.

18.

Reference/Comments:

Referenced from topographic maps and Army Corps of Engineers data (Reference 2; Reference 25).




HRS REVIEW 5CORE SHEETS
SURFACE WATER MIGRATION PATHWAY SCORESHEET

Factor Categories and Factors

Overland/Flood Migration Component

DRINKING WATER THREAT
Likelihood of Release

Max
Value

HRS Value
Assigned

References and Comments

1. Observed Release 550 0
2. Potential to Release 500 500
[lines 2a x (2b + 2c)]
a. Containment (Table 4-2) 10 10 Nothing present to prevent contaminant release (Reference 6).
b. Runoff (Table 4-6) 25 25
e 2 year, 24-hour rainfall (inches) >3.5 4.5 Referenced from 2 yr/24 hr rainfall map (Reference 12).
® Soil Group (Table 4-4) D Primarily sandy clay (Reference 1, Section 2.3.5).
e Rainfall/Runoff Value (Table 4-5) 6
c. Distance to Surface Water (Table 4-7) 25 25 Some of the SWMUs are less than 100 ft. from surface water (Ref. 6).
3. Potential to Release by Flood (lines 3a x 3b) 500 250 P
a. Containment (flood) (Table 4-8) 10 10 Nothing present to prevent release by flood (Reference 6).
b. Flood Frequency (Table 4-9) 50 25 Please see Comment #12. I
4. Potential to Release (lines 2 + 3) 500 500
{maximum of 500)
5. Likelihood of Release 550 500
[higher of lines 1 or 4)
Waste Characteristics
6. Toxicity/Persistence (Table 4-12) 10,000 10,000 From the Superfund Chemical Matrix Database (SCMD)/for lead and
other heavy metals.
7. Hazardous Waste Quantity (Table 2-6) 1x10° 10,000 (See hazardous waste quantity work sheet)
8. Waste Characteristics (Table 2-7) 100 100
* (lines 6 x 7) (go to line 8) 1x 108 1x10®




HRS REVIEW SCORE SHEETS

i

i

COMMENTS: -

| Comment #12. The majority of the Charleston Naval Base lies on the 100 year flood plain (Reference 1, Section

2.3.1).




HRS REVIEW SCORE SHEETS
SURFACE WATER MIGRATION PATHWAY SCORESHEET

Max HRS Value
Factor Categories and Factors Value Assigned References and Comments
Targets
9. Nearest Intake {higher of lines 9a, 9b or 9c) 50 0 No surface water intakes have been identified.
a. Level | Concentrations 50 0 (See Table 4)
b. Level Il Concentrations 45 0 {See Table 4)
c. Potential Contamination 20 0 (See Table 4)
(20 x dil wt)' (Table 4-13)
10. Population (lines 10a + 10b +10c)* N/A 0 No surface water intakes have been identified. |

a. Level | Concentrations N/A 0 (See Table 4A)
b. Level Il Concentrations N/A 0 {See Table 4A)
c. Potential Contamination N/A 0 {See Table b)

11. Resources 5 b Surface water is used for irrigation and domestic use (Reference

13).
12. Targets (lines 9 + 10 + 11)* N/A
|| Drinking Water Threat Score

13. Drinking Water Threat 100 3.03 L
[({lines 5 x 8 x 12)/82,500]1*

HUMAN FOOD CHAIN THREAT R E

Likelihood of Release

14. Likelihood of Release (same value as line 5)

" Waste Characteristics

' Round to the nearest integer
* Do not round to the nearest integer

15. Toxicity/Persistence/Bioaccumulation 5x 108 5x 10° From Superfund Chemical Matrix Database (SCMD) for lead and
(Table 4-16) other heavy metals.




HRS REVIEW dCORE SHEETS

SURFACE WATER PATHWAY CALCULATIONS
Overland/Flood Migration Component

None Identified

" m

" Flow {atel " Dituion Waight
" (Teble 4-13). " {Toble 4-13)

Nearest intake Level | Contamination Value = 50

Nearest intake Level Il Contamination Value = 45

Nearest intake Potential Contamination Value = [A x 20]* =
* Round to the nearest integer

Reference/Comment:

There is no evidence that surface water is used as a drinking water source (Reference 13).




HRS REVIEW > ORE SHEETS

SURFACE WATER PATHWAY CALCULATIONS
Overland/Flood Migration Component

TER TARGETS
ATION = POPULATION -
N .
| . Posuation
None Identified
* Multipliers Drinking Water Population Targets Sum (A x B) Level |
e Level | = 10 Actual Contamination Values
o Level ll =1 Sum (A x B) Level Il

There is no evidence that the surface water is used as a drinking water source (Reference 13).

Reference/Comment:




HRS REVIEW > ORE SHEETS

SURFACE WATER PATHWAY CALCULATIONS
Overland/Flood Migration Component

JABLE &

e

..{  Diluion‘Weighted Population Valie

None Identified

Sum (DWP)

Potential Contamination = Sum (DWP} = *
10

* If < 1, do not round to the nearest integer; if > 1, round to the nearest integer.

Reference/Comment: _No drinking water intakes have been identified {Reference 13).




HRS REVIEW M>UORE SHEETS

SURFACE WATER MIGRATION PATHWAY SCORESHEET

Max HRS Value
Factor Categories and Factors Value Assigned References and Comments
16. Hazardous Waste Quantity (same as line 7) 1 x 10° 10,000 l
17. Waste Characteristics {Table 2-7) 1000 1,000 I
¢ {Lines 15 x 16) (go to line 17) 1 x10'2 5 x 10"
Targets i i
18. Food Chain Individual 50 [ 0.0 {See Table 6)
19. Population (lines 19a + 19b + 19c)* N/A 0.03441
a. Level | Concentrations N/A 0 (See Table 7)
b. Level Il Concentrations N/A 0 (See Table 7)
c. Potential Contamination N/A 0.03441 {See Table 8)
20. Targets {lines 18 + 19)* N/A
Human Food Chain Threat Score : ffiff: o
21. Human Food Chain Threat 100 0.21 I

[{lines 14 x 17 x 20)/82,500]*

ENVIRONMENTAL THREAT
Likelihood of Release

22. Likelihood of Release {same value as line 5)

* Do not round to the nearest integer




HRS REVIEW SCORE SHEETS

SURFACE WATER PATHWAY CALCULATIONS
Overland/Flood Migration Component

HUMAN FOOD CHAIN TARGETS .

ividual

e Caﬁﬁaﬁﬁﬁhﬁi}t‘:onpmﬁﬁﬁgq '
oo Level oy Level I

If there is a fishery present within the target distance limit not subject to Level | or Il concentrations, but there is an observed release of a hazardous
substance having a bioaccumulation potential factor value > 500 to surface water in the watershed being evaluated, assign a value of 20. If there is
no observed release in the watershed, or there is no observed release of a hazardous substance having a bioaccumulation potential factor value > 500
but there is a fishery present, calculate the food chain individual factor value as follows: determine the highest dilution weight {i.e., lowest amount of
dilution) applicable to the fisheries within the target distance limit. Multiply this dilution weight by 20 and round to the nearest integer.

[Dilution weight {Table 4-13) x 20] =

If there are no fisheries within the target distance limit of the watershed, assign a value of O.

Food Chain Individual Factor Value Assigned: 0

Reference/Comment: _Please see Comment #13.
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COMMENTS:

Comment #13. There is not enough data present to establish a release to the Cooper River or any other surface
water body. There are two areas in particular, SWMUs #1 and #2 and the closed landfill (SWMU #9), where
the contaminants are likely to have been released into the surface water. However, there is no data to confirm
this so an observed release cannot be established. Further study should be done to confirm this (Reference 1).




HRS REVIEW SCORE SHEETS

SURFACE WATER PATHWAY CALCULATIONS
Overland/Flood Migration Component

|  TABLE7
'HUMAN FOOB CHAIN TARGE

i"OPUL&TlOﬂ ACTUAL Cl)&TA.MIN, g QN o :
: Cancantmtlan : "mem Fomi
. o - Chain . oy
ontaminant = 4.0 0 Pﬂ‘?ﬂﬁhﬁm o Malwe - Level L (A xB)
Cooper River N/A
Charleston Harbor N/A
Atlantic Ocean N/A
0
* Multipliers Human Food Chain Population Targets Sum (A x B) Level |
e Level | =10 Actual Contamination Values
e Level li = Sum (A x B) Level Il 0

Available analytical data_is insufficient to attribute contamination at the Naval Base (References 20, 21, and 22]).

Reference/Comment:



HRS REVIEW > ORE SHEETS

SURFACE WATER PATHWAY CALCULATIONS
Overland/Flood Migration Component

 TABLE a
N FREEY :s,w:*** = B |
Hurton Food ] Chain Panulaﬁon " Averdge swam " Diafion o} 0P x BWI
; Cham Pwduc'tmn - (Valoe Ll Flowfm;pﬂ‘i nghmg Famz L
shoty . o b ibfyane) ;,.;.. ' !Tabla AA8) o[ 0 -t Fishery. (Table 4-43)-
Mwu
Cooper River 270,486 310 4,500 0.001
Charleston Harbor 270,486 310 4,500 0.0001 0.031
Atlantic Ocean 648,740 310 N/A 0.00001 0.0031
Sum (P x DW) 0.03441
Potential Contamination = Sum (P x DW) = 0.062 *

10
* If < 1, do not round to the nearest integer; if > 1, round to the nearest integer

Reference/Comment: _Please see Comment #14.
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COMMENTS:

Comment #14. It has been estimated that in 1986, 676,215 pounds of commercial seafood was caught in the
Cooper River, Ashley River, Charleston Harbor, Lake Moultrie, and the Intercostal waterway. This value is
apportioned based on surface area of the water bodies and whether they are fresh or salt water.

For fishing in the Atlantic Ocean, the entire catch along the coast of South Carolina was apportioned to give a
crude estimate of the catch in the downstream area of consideration of the Charleston Naval Base (Reference 2;
Reference 3).




HRS REVIEW SCORE SHEETS
SURFACE WATER MIGRATION PATHWAY SCORESHEET

(highest score from line 29 for all watersheds
evaluated)

* Do not round to the nearest integer
' This value is subject to a maximum of 60.

Max HRS Value
Factor Categories and Factors Value Assigned References and Comments

Waste Characteristics R
23. Ecosystem Toxicity/Persistence/ 5 x 108 5 x 108 Referenced from Superfund Chemical Matrix Database (SCMD)

Bioaccumulation (Table 4-21) for lead and other heavy metalis.
24, Hazardous Waste Quantity (same as line 7) 1 x10° 10,000
25. Waste Characteristics (Table 2-7) 1000 1,000

¢ (lines 23 x 24) (go to line 25) 1 x 10" 5x 10"

Targets
26. Sensitive Environments

(lines 26a + 26b + 26¢)*

a. Level | Concentrations N/A 0 (See Tables 9 and 9A)

b. Level Il Concentrations N/A 0 (See Tables 9 and 9A)

c. Potential Contamination N/A 0.055 (See Table 10)
27. Target (lines 26a + 26b + 26¢)* N/A
Environmental Threat Score
28. Environmental Threat 60

[(lines 22 x 25 x 27)/82,500]*"'
Overland/Flood Migration Component Score
or a Watershed
29. Watershed Score * (lines 13 + 21 + 28) 100 3.58
30. Overland/Flood Migration Component Score* 100 3.58




HRS REVIEW > ORE SHEETS

SURFACE WATER PATHWAY CALCULATIONS
Overland/Flood Migration Component

T peve TERA
© Nudtiplise®

* Multipliers Environmental Targets Actual Sum (A x B) Level | 0]
e jevell =10 Contamination Values
o Levelll =1 Sum (A x B) Level |l 0

Reference/Comment: _Please see Comment #15.
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COMMENTS:

Comment #15. No environmental targets on base have tested positive for any contamination (Reference 2;
Reference 10).




HRS REVIEW 5CORE SHEETS

SURFACE WATER PATHWAY CALCULATIONS
Overland/Flood Migration Component

0
* Multipliers Wetland Targets Actual Sum (C x D) Level |
e Levell =10 Contamination Values
o Level ll = Sum (C x D) Level |l 0

[Sum (A x B) Level {1 + [Sum (C x D) Level I] = 0

Actual Contamination - Level | Targets

Actual Contamination - Level Il Targets = [Sum (A x B) Level 11l + [Sum (C x D} Level ll] =

Reference/Comment: _Please see Comment #16.



HRS REVIEW SCORE SHEETS

'l COMMENTS:

1

Comment #16. No environmental targets on base have tested positive for contamination {Reference 20).




HRS REVIEW > ORE SHEETS

SURFACE WATER PATHWAY CALCULATIONS

Overland/Flood Migration C()mponent

,.T BLE 10

EI&VIBQNMENTAL TARGE?S' POTE!!!TIA!. CONTAMINAT!BN

RN R
: Wnﬂaudﬁ L gt ﬂﬂutwnm B "
i Lbogliat . [ ARebog s [0 T % )
w;aﬁands Value | Hew/ e by s
{lmﬂos‘l {Tab!e #4-24) . Pepth ﬂ'able 413}
-——_
Shortnose 75 N/A 0.00001
Sturgeon
Wetlands 30.0 500 0.001 0.5
Downstream
Least Tern b0 N/A .001 .05
Sum (A x B) 0.0508 Sum (C x D) 0.5
Potential Contamination = Sum (A xB) + Sum (CxD) = 0.055 *

10
* If < 1, do not round to the nearest integer; if > 1, round to the nearest integer.

Reference/Comment: _Please see Comment #17.
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COMMENTS:

Comment #17. According to information provided by Ms. Kathy Boyle of the Heritage Trust Database, the
Least Tern, the Shortnose Sturgeon, and wetlands downstream are the only sensitive environments that are
potentially exposed to contaminants via the surface water pathway within the 15-mile downstream limit of the
Charleston Naval Base. Since these wetlands occur on both sides of the waterbody downstream, in effect
doubling the distance of the wetlands present, 30 miles of wetlands are assumed to exist {Reference 2;
Reference 10).




HRS REVIEW SCORE SHEETS
SOIL EXPOSURE PATHWAY SCORESHEET

Factor Categories and Factors
5O s SO

RESIDENT POPULATION THREAT
Likelihood of Release

HRS Value
Assigned

References and Comments
e N SO

Max Value

1. Likelihood of Exposure

Please see Comment #18.

550

Waste Characteristics

[ 2. Toxicity x Hazardous Waste Quantity (See Hazardous Waste Quantity Worksheets)
{go to line 3)
¢ Toxicity 10,000 10,000 From Superfund Chemical Matrix Database (SCMD)for lead and other
heavy metals.
3. Waste Characteristics (Table 2-7) 100 n
| Tergets _ - _
4. Resident Individual 50 0 Please see Comment #19.
5. Resident Population {lines 5a + 5b) N/A 0 Please see Comment #19.
a. Level | Concentrations N/A 0 (See Table 19)
b. Level Il Concentrations N/A 0 (See Table 19)
6. Workers (Table 5-4) 15 5 Please see Comment #20.
7. Resources (HRS Section 5.1.3.4) 5 0 No resources have been identified within any contamination.
8. Terrestrial Sensitive Environments* N/A 0 No terrestrial sensitive environments have been identified (Reference 2;
(Table 5-5) 10; 20).

9. Targets {lines4 + 5 + 6 + 7 + 8)**

* Multiply lines 1 x 3 x 8 and divide the product by 82,500. If the result if < 60, assign the terrestrial sensitive environments targets value as calculated.
If the result is > 60, assign a targets value for the terrestrial sensitive environments as follows:

** Do not round to the nearest integer.

(60) (82,500} Please note that a pathway score based solely on terrestrial
{line 1) {line 3) sensitive environments is limited to a maximum of 60.



HRS REVIEW SCORE SHEETS

COMMENTS:

v Comment #18. Soil samples from the DRMO staging area show contamination for several heavy metals. Based
on this and documented contaminated soil from other SWMUs, the maximum valve is assigned (Reference 1,
Section 2.6.1, Appendix D; Reference 17, Table 9; Reference 11, Section 2.0, 7.2).

Comment #19. There is no one documented to live or go to school within 200 ft. of any SWMU on base
{Reference 14).




HRS REVIEW SCORE SHEETS

SOIL EXPOSURE PATHWAY CALCULATIONS

hevef . |

'Poquaﬁah' - Multipliar*. ~ 1 CoE

* Muitipliers Soil Exposure Resident ba. Sum (A x B) Level | 0
e levell =10 Population Targets Values
o Levelll =1 5b. Sum (A x B) Level |l 0

No residents are documented to be within 200 ft. of any SWMU (Reference 14).

Reference/Comment:



HRS REVIEW SCORE SHEETS

COMMENTS:

i

Comment #20. There are 33 workers documented to work within 200 ft. of all of the SWMUs evaluated. Only
those SWMUs with soil contamination 2 feet in depth or shallower were considered (Reference: 14).




HRS REVIEW SCORE SHEETS

SOIL EXPOSURE PATHWAY SCORESHEET

Factor Categories and Factors
N B
10. Resident Population Threat**
(lines 1 x 3 x 9)
NEARBY POPULATION THREAT
Likelihood of Release

HRS Value

Assigned References and Comments
|

Max Value

11. Likelihood of Exposure (Table 5-8)

¢ Attractiveness/Accessibility 100 5 The Charleston Naval Base is surrounded by a maintained fence and
(Table 5-6) guarded at all times (Reference #6).
¢ Area of Contamination (Table 5-7) 100 60 Please see Comment #21.
Waste Characteristics
= e — | _————————
12. Toxicity x Hazardous Waste Quantity 1 x10° 10,000
(from line 2)
13. Waste Characteristics {from line 3) 100

Targets

14. Nearest Individual {Table 5-9)

15. Population Within One Mile

N/A

16. Targets {lines 14 + 15)*

N/A

17. Nearby Population Threat*
{lines 11 x 13 x 16)

N/A

18. Soil Exposure Pathway Score (S,)*
[lines (10 + 17)/82,500]

100

* Do not round to the nearest integer
** Do not round to the nearest integer




HRS REVIEW SCORE SHEETS

'! COMMENTS:
!

Comment #21. Only those SWMUs with soil contamination 2 feet deep or less were summed to give a final

estimate (Reference 1, Sections 2.6.1, 2.6.2, 2.6.5, 2.6.6, 2.6.7).

Comment #22. It is estimated that there are 22,731 people who live and work at the Charleston Naval Base
{Reference 4; Reference 13).




HRS REVIEW > URE SHEETS

SOIL EXPOSURE PATHWAY CALCULATIONS

Oto 1/4 22,731
> 1/41t01/2 N/A N/A
> 1/2t0 1 N/A N/A
Sum 408
Population Within One Mile Factor Value = Sum = 41 *
10

* If < 1, do not round to the nearest integer; if > 1, round to the nearest integer.

Reference/Comment: _This value was estimated by base personnel. Populations outside of the base were not evaluated {Reference 9; Reference 13}.




HRS REVIEW >CORE SHEETS

AIR MIGRATION PATHWAY SCORESHEET

HRS Value
Factor Categories and Factors Max Value Assigned References and Comments
. ! . [ ] . [ [ |
Likelihood of Release
1. Observed Release 550 550 Please see Comment #23.
2. Potential to Release 500 300
{higher of lines 2a or 2b)
2a. Gas Potential to Release 500 300 Calculated in PREscore program
2b. Particulate Potential to Release 470 280 Calculated in PREscore program
3. Likelihood of Release 550 550
{higher of lines 1 or 2)
Waste Characteristics ‘
4. Toxicity/Mobility (Table 6-13) 10,000 2,000 Calculated in PREscore program
5. Hazardous Waste Quantity 1x10° 100 {See hazardous waste quantity worksheet)
(Table 2-6)
¢ Waste Characteristics Product 1 x 10" 2 x 10°
{lines 4 x 5) (go to line 6)
6. Waste Characteristics {Table 2-7) 100




HRS REVIEW SCORE SHEETS

“ COMMENTS:

1
H

Comment #23. Ambient air was sampled at the DRMO Storage Area (SWMU #1). Level | concentrations of
lead were detected (Reference 8, Table 4.3.1, Section 4.3; Reference 1, Table 2-3).




HRS REVIEW 5CORE SHEETS

AIR MIGRATION PATHWAY SCORESHEET

HRS Value
Factor Categories and Factors Max Value Assigned References and Comments
Targets o ' '
7. Nearest Individual (Table 6-16) 50 50 Please see Comment #24.
8. Population (8a + 8b + 8c)* N/A 2.27 x 10®
a. Level | Concentrations N/A 2.27 x 10° | (See Table 21)
b. Level Il Concentrations N/A 0 (See Table 21)
¢. Potential Contamination N/A 0 (See Table 22)
9. Resources (HRS Section 6.3.3) 5 0 No resources identified within 1/2 mile of the base.
10. Sensitive Environments™** N/A 125
(lines 10a + 10b)
a. Actual Contamination N/A 125 (See Table 23)
b. Potential Contamination N/A 0.058 (See Table 24)

11. Targets N/A 227,225
(ines7 + 8+ 9 + 10)*

12. Air Pathway Score (S,)* 100
[(lines 3 x 6 x 11)/82,500]

Do not round to the nearest integer

** Multiply lines 3 x 6 x 10 and divide the product by 82,500. If the results is < 60, assign the sensitive environments targets value as calculated. If the
result is > 60, assign a targets value for the sensitive environments as follows:

60) (82,500} Please note that a pathway score based solely on sensitive environments is
{line 3}{line 6) limited to a maximum of 60



HRS REVIEW SCORE SHEETS

COMMENTS:

Comment #24. Itis documented that 22,731 people either live or work at the Charleston Naval Base Level |
contaminants of lead have been detected on base through the air pathway. In considering the worst case
scenario, all people who live on base are assumed to be exposed to this contamination (Reference 11).




HRS REVIEW 5 CORE SHEETS

0 MM
Lead Level | 22,731 10 2.27 x 108
* Multipliers Air Population Targets 8a. Sum (A x B) Level | 2.27 x 108
e levell =10 Actual Contamination Values
o Levelll =1 8b. Sum {A x B) Level I
Reference/Comment: _Ambient air tested positive for lead. There are 22,731 people documented who either live or work on base (Reference 8, Table 4.3-1,
Section 4.3; Reference 1, Table 2-3).




HRS REVIEW SCORE SHEETS

AIR PATHWAY CALCULATIONS

0

R ~FOPULATION 80

Populatlan .

,,m. wm*mmamu o

%pu!aﬁm Va!un |

“{Table:8:12) ..

>0to 1/4

> 1/4 to 1/2

> 1/2 to 1

> 1to2

> 2to3

>3to4

Potential Contamination = Sum =
10

* If < 1, do not round to the nearest integer; if > 1, round to the nearest integer.

Reference/Comment: _Not evaluated.




HRS REVIEW >CORE SHEETS

semsmv m’aenmsms

Least Tern

w

A signea Valus

" {Table 4:231°

50

Actu Centamxtiam:

s \atlantls Acrengs

N/A

 Wetiands Rating

N/A

Wetlands

75

75

Sum:

75

| Sum:

50

Air Sensitive Environment Targets

Actual Contamination Value

Reference/Comment:

Please see Comment #25.

(Sum A + Sum B

125




HRS REVIEW SCORE SHEETS

COMMENTS:

Comment #25. According to the Heritage Trust Database, the Least Tern is the only endangered or threatened
species known to live on base. Wetlands comprising approximately 75 acres are the only other sensitive
environment known to occur within the boundary of the base. Since there is an observed release documented
for the surficial aquifer, the Least Tern and wetlands on base will be assumed to be exposed (Reference 2;

Reference 10).




HRS REVIEW 5CORE SHEETS

AIR PATHWAY CALCULATIONS

o L TABLE 24 . L B
: s;msmvs ENWRO“&!ENTS }1 POTEJNTWL CON?AM!NATFQN
E ; -l Distanes ) | ‘wettands. | " s
POYene) vl 33" (mﬂe:s} iTable 616y | . i viled) (‘!’able 5»1 G} | - Acrésgs - {Tabla 5«’!8) e AT
Big Eared Bat 50 1.5 0.0051 0.255 0 1.0 |
Least Tern 50 1.5 0.0051 0.255 >0to1/4 0.25
Least Tern 50 3.5 0.0014 0.07 > 1/4t01/2 0.054
> 1/2to 1 0.016
> 1to2 0.0051
>2t03 0.0023
>3t 4 0.0014
Sum (A x B) 0.58 Sum (C x D)
Potential Contamination = Sum (A x B} + Sum({CxD)} = 0.058 *
10

If < 1, do not round to the nearest integer; if > 1, round to the nearest integer

Reference/Comment: _Please see Comment #26.




HRS REVIEW SCORE SHEETS

. COMMENTS:

!;

Comment #26. According to the Heritage Trust Dababase, the Big-Eared Bat and the Least Tern are the only
endangered or threatened species documented to live within four miles of the Charleston Naval Base (Reference
2; Reference 10).
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PREscore 1.0 - PRESCORE.TCL File 12/23/91 PAGE:
NPL Characteristics Data Collection Form
CHARLESTON NAVAL BASE - 07/13/92

Record Information

ite Name: CHARLESTON NAVAL BASE

S e
as entered in CERCLIS)

(
Site CERCLIS Number: N/A
Site Reviewer: CHARLES MASON
Date: 06

Site Location: CHARLESTON, CHARLESTON AND BERKELEY, SOUTH CAROLINA
(City/County, State)

Congressional District: 01
Site Coordinates: Multiple

Latitude: 32 51’21.0" Longitude: 79

Setting: Suburban

Current Owner: Federal

Current Site Status: Active

Years of Operation: Active Site , from and to dates: 1901-PRESENT
How Initially Identified: Other Federal Program

Entity Responsible for Waste Generation:

- Federal Facility
1lit

- M4

'
Milltary

P4

Site Activities/Waste Deposition:

Industrial Landfill

- Drum/Container Storage

Discharge to Sewer/Surface Water
Airborne Release/Incineration

1



8.

\0

10.

11.

12.

13.

14.

15.

PREscore 1.0 - PRESCORE.TCL File 12/23/91 PAGE:
NPL Characteristics Data Collection Form
CHARLESTON NAVAIL BASE - 07/13/92

Waste Description

Wastes Deposited or Detected Onsite:
- Organic Chemicals
- Solvents
- Acids/Bases
- Paints/Pigments
- Pesticides/Herbicides
- Metals
- Construction Waste
- Lead
- Asbestos
- PCBs

Response Actions

RCRA Information

For All Active Facilities, RCRA Site Status:
- -90 Day Accumulator

Demographic Information

Workers Present Onsite: Yes
Distance to Nearest Non-Worker Individual: Onsite
Residential Population Within 1 Mile: Unknown

Residential Population Within 4 Miles: Unknown

Water Use Information

Local Drinking Water Supply Source:



PREscore 1.0 - PRESCORE.TCL File 12/23/91 PAGE: 3
NPL Characteristics Data Collection Form
CHARLESTON NAVAIL BASE - 07/13/92

- No Water Withdrawals Within Target Distance Limits
16. Total Population Served by Local Drinking Water Supply Source: Not Applic

17. Drinking Water Supply System Type for Local Drinking
Water Supply Sources:

18. Surface Water Adjacent to/Draining Site:
- Stream

- Wetland
- River



PREscore 1.0 - PRESCORE.TCL File 12/23/91 PAGE:
HRS DOCUMENTATION RECORD
CHARLESTON NAVAL BASE - 07/13/92

Site Name: CHARLESTON NAVAIL BASE
(as entered in CERCLIS)

Site CERCLIS Number: N/A

Site Reviewer: CHARLES MASON
Date: 06

Site Location: CHARLESTON, CHARLESTON AND BERKELEY, SOUTH CAROLINA
(City/County, State)

Congressional District: 01

Site Coordinates: Multiple

Latitude: 32 51’'21.0" Longitude: 79
|  score |
| Ground Water Migration Pathway Score (Sgw) | 3.33
‘Surface Water Migration Pathway Score (Ssw) | 3.58
‘Soil Exposure Pathway Score (Ss) | 0.65
‘Air Migration Pathway Score (Sa) | 100.00
| site score | 's0.06 |
"""""""""""""""" yore
EPA uses the terms "facility," "site," and "release"
interchangeably. The term "facility" is broadly defined in CERCLA
to include any area where hazardous substances have "come to be

located" (CERCLA Section 109(9)), and the listing process is not
intended to define or reflect boundaries of such facilities or
releases. Site names, and references to specific parcels or
properties, are provided for general identification purposes only.
Knowledge regarding the extent of sites will be refined as more
information is developed during the RI/FS and even during
implementation of the remedy.



PREscore 1.0 - PRESCORE.TCL File 12/23/91 PAGE:
GROUND WATER MIGRATION PATHWAY SCORESHEET
CHARLESTON NAVAL BASE - 07/13/92

GROUND WATER MIGRATION PATHWAY
Factor Categories & Factors Maximum Value
Value Assigned
Likelihood of Release to an Aquifer
Aquifer: SURFICIAL

1. Observed Release 550 550
2. Potential to Release
2a. Containment 10 10
2b. Net Precipitation 10 3
2c. Depth to Aquifer 5 5
2d. Travel Time 35 35
2e. Potential to Release
[lines 2a (2b+2c+2d}] 500 430
3. Likelihood of Release 550 550

4. Toxicity/Mobility * 1.00E+04
5. Hazardous Waste Quantity * 10000
6. Waste Characteristics 100 100
Targets
7. Nearest Well 50 0.00E+00
8. Population

8a. Level I Concentrations * * 0.00E+00

8b. Level II Concentrations * % 0.00E+00

8c. Potential Contamination * % 0.00E+00

8d. Population (lines 8a+8b+8c) * % 0.00E+00
9. Resources 5 5.00E+00
10. Wellhead Protection Area 20 0.00E+00
11. Targets (lines 7+8d+9+10) * % 5.00E+00
12. Targets (including overlaying aquifers) * % 5.00E+00
13. Aquifer Score 100 3.33
GROUND WATER MIGRATION PATHWAY SCORE (Sgw) 100 3.33

* Maximum value applies to waste characteristics category.
** Maximum value not applicable.



PREsScore 1.0 - PRESCORE.TCL File 12/23/91 PAGE:
SURFACE WATER OVERLAND/FLOOD MIGRATION COMPONENT SCORESHEET
CHARLESTON NAVAL BASE - 07/13/92

SURFACE WATER OVERLAND/FLOOD MIGRATION
COMPONENT Maximum Value

Factor Categories & Factors Value Assigned
DRINKING WATER THREAT

1. Observed Release 550 0
2. Potential to Release by Overland Flow
2a. Containment 10 10
2b. Runoff 25 25
2c. Distance to Surface Water 25 25
2d. Potential to Release by Overland 500 500

Flow [lines 2a(2b+2c)]
3. Potential to Release by Flood

3a. Containment (Flood) 10 10

3b. Flood Frequency 50 25

3c. Potential to Release by Flood 500 250
(lines 3a x 3b)

4. Potential to Release (lines 2d+3c) 500 500

5. Likelihood of Release 550 500

6. Toxicity/Persistence * 1.00E+04
7. Hazardous Waste Quantity * 10000
8. Waste Characteristics 100 100
Targets
9. Nearest Intake 50 0.00E+00
10. Population
10a. Level I Concentrations * % 0.00E+00
10b. Level II Concentrations * % 0.00E+00
10c. Potential Contamination *% 0.00E+00
10d. Population (lines 10a+10b+10c) * ok 0.00E+00
11. Resources 5 5.00E+00
12. Targets (lines 9+10d+11) * * 5.00E+00
13. DRINKING WATER THREAT SCORE 100 3.03

* Maximum value applies to waste characteristics category.
** Maximum value not applicable.



PREscore 1.0 - PRESCORE.TCL File 12/23/91 PAGE:
SURFACE WATER OVERLAND/FLOOD MIGRATION COMPONENT SCORESHEET
CHARLESTON NAVAL BASE - 07/13/92

SURFACE WATER OVERLAND/FLOOD MIGRATION
COMPONENT Maximum Value

Factor Categories & Factors Value Assigned
HUMAN FOOD CHAIN THREAT

15. Toxicity/Persistence/Bioaccumulation * 5.00E+08
16. Hazardous Waste Quantity * 10000
17. Waste Characteristics 1000 1000
Targets
18. Food Chain Individual 50 0.00E+00
19. Population
19a. Level I Concentrations * % 0.00E+00
19b. Level II Concentrations * % 0.00E+00
19¢c. Pot. Human Food Chain Contamination * % 3.43E-02
19d. Population (lines 19a+19b+19c) * 3.43E-02
20. Targets (lines 18+19d) * 3.43E-02
21. HUMAN FOOD CHAIN THREAT SCORE 100 0.21

* Maximum value applies to waste characteristics category.
** Maximum value not applicable.



PREscore 1.0 - PRESCORE.TCL File 12/23/91
SURFACE WATER OVERLAND/FLOOD MIGRATION COMPONENT SCORESHEET

CHARLESTON NAVAL BASE - 07/13/92
SURFACE WATER OVERLAND/FLOOD MIGRATION
COMPONENT Maximum Value
Factor Categories & Factors Value Assigned
ENVIRONMENTAL THREAT
Likelihood of Release
22. Likelihood of Release (same as line 5) 550 500
Waste Characteristics
23. Ecosystem Toxicity/Persistence/Biocacc. * 5.00E+08
24. Hazardous Waste Quantity * 10000
25. Waste Characteristics 1000 1000
Targets
26. Sensitive Environments
26a. Level I Concentrations ** 0.00E+00
26b. Level II Concentrations * % 0.00E+00
26c. Potential Contamination * % S.58E-02
26d. Sensitive Environments * % 5.58E-02
(lines 26a+26b+26¢C)
27. Targets (line 264d) ** 5.58E-02
28. ENVIRONMENTAL THREAT SCORE 60 0.34
29. WATERSHED SCORE 100 3.58
30. SW: OVERLAND/FLOOD COMPONENT SCORE (Sof) 100 3.58

PAGE:

* Maximum value applies to waste characteristics category.

Maximum value not applicable.

5



PREscore 1.0 - PRESCORE.TCL File 12/23/91
GROUND WATER TO SURFACE WATER MIGRATION COMPONENT SCORESHEET

PAGE:

CHARLESTON NAVAL BASE - 07/13/92
GROUND WATER TO SURFACE WATER MIGRATION
COMPONENT Maximum Value
Factor Categories & Factors Value Assigned
DRINKING WATER THREAT
Likelihood of Release to Aquifer
Aquifer: SURFICIAL
1. Observed Release 550 550
2. Potential to Release
2a. Containment 10 10
2b. Net Precipitation 10 3
2c. Depth to Aquifer 5 5
2d. Travel Time 35 35
2e. Potential to Release
[lines 2a(2b+2c+2d)] 500 430
3. Likelihood of Release 550 550
Waste Characteristics
4. Toxicity/Mobility/Persistence * 1.00E+04
5. Hazardous Waste Quantity * 10000
&. Waste Characteristics 100 100
Targets
7. Nearest Intake 50 0.00E+00
8. Population
8a. Level I Concentrations * % 0.00E+00
8b. Level II Concentrations * %k 0.00E+00
8c. Potential Contamination ** 0.00E+00
8d. Population (lines 8a+8b+8c) * % 0.00E+00
9. Resources 5 5.00E+00
10. Targets (lines 7+8d+9) * * 5.00E+00
11. DRINKING WATER THREAT SCORE 100 3.33
* Maximum value applies to waste characteristics category.
¥+ Maximum value not ayyl cable.



PREscore 1.0 - PRESCORE.TCL File 12/23/91 PAGE:
GROUND WATER TO SURFACE WATER MIGRATION COMPONENT SCORESHEET
CHARLESTON NAVAL BASE - 07/13/92

GROUND WATER TO SURFACE WATER MIGRATION
COMPONENT Maximum Value

Factor Categories & Factors Value Assigned
HUMAN FOOD CHAIN THREAT

13. Toxicity/Mobility/Persistence/Bioacc. * 5.00E+08
14. Hazardous Waste Quantity * 10000
15. Waste Characteristics 1000 1000
Targets
16. Food Chain Individual 50 0.00E+00
17. Population
17a. Level I Concentrations * % 0.00E+00
17b. Level II Concentrations * % 0.00E+00
17c. Pot. Human Food Chain Contamination * % 1.37E-02
17d. Population (lines 17a+17b+17c) * % 1.37E-02
18. Targets (lines 16+17d) * % 1.37E-02
19. HUMAN FOOD CHAIN THREAT SCORE 100 0.09

* Maximum value applies to waste characteristics category.
** Maximum value not applicable.



PREscore 1.0 -

PRESCORE.TCL File 12/23/91

PAGE:

GROUND WATER TO SURFACE WATER MIGRATION COMPONENT SCORESHEET
CHARLESTON NAVAL BASE - 07/13/92

GROUND WATER TO SURFACE WATER MIGRATION
COMPONENT
Factor Categories & Factors
ENVIRONMENTAL THREAT
Likelihood of Release
20. Likelihood of Release (same as line 3)
Waste Characteristics
21. Ecosystem Tox./Mobility/Persist./Bioacc.
22, Hazardous Waste Quantity
23. Waste Characteristics
Targets
24. Sensitive Environments
24a. Level I Concentrations
24b. Level II Concentrations
24c. Potential Contamination
24d. Sensitive Environments
(lines 24a+24b+24c)
25. Targets (line 244d)
26. ENVIRONMENTAL THREAT SCORE
27. WATERSHED SCORE
28. SW: GW to SW COMPONENT SCORE (Sgs)

Value

Value
Assigned

0.00E+00
0.00E+00
2.23E-02
2.23E-02

* Maximum value applies to waste characteristics category.

Maximum value not applicable.

8



Maximum value not applicable.
No specific maximum value applies,

PREscore 1.0 - PRESCORE.TCL File 12/23/91 PAGE:
SOIL EXPOSURE PATHWAY SCORESHEET
CHARLESTON NAVAL BASE - 07/13/92
SOIL EXPOSURE PATHWAY
Factor Categories & Factors Maximum Value
RESIDENT POPULATION THREAT Value Assigned
Likelihood of Exposure
1. Likelihood of Exposure 550 550
Waste Characteristics
2. Toxicity * 1.00E+04
3. Hazardous Waste Quantity * 10
4. Waste Characteristics 100 18
Targets
5. Resident Individual 50 0.00E+00
6. Resident Population
6a. Level I Concentrations * k 0.00E+00
6b. Level II Concentrations * * 0.00E+00
6c. Resident Population (lines 6a+6b) * 0.00E+00
7. Workers 15 5.00E+00
8. Resources 5 0.00E+00
9. Terrestrial Sensitive Environments *kk 0.00E+00
10. Targets (lines 5+6c+7+8+9) * % 5.00E+00
11. RESIDENT POPULATION THREAT SCORE ** 4 .95E+04
* Maximum value applies to waste characteristics category.

see HRS for details.




10

PREscore 1.0 - PRESCORE.TCL File 12/23/91 PAGE:
SOIL EXPOSURE PATHWAY SCORESHEET
CHARLESTON NAVAL BASE - 07/13/92

SOIL EXPOSURE PATHWAY

Factor Categories & Factors Maximum Value
NEARBY POPULATION THREAT Value Assigned
Likelihood of Exposure

12. Attractiveness/Accessibility 100 5.00E+00
13. Area of Contamination 100 6.00E+01
14. Likelihood of Exposure 500 5.00E+00
Waste Characteristics

15. Toxicity * 1.00E+04
16. Hazardous Waste Quantity * 10
17. Waste Characteristics 100 18
Targets

18. Nearby Individual 1 1.00E+00
19. Population Within 1 Mile * % 4.10E+01
20. Targets (lines 18+19) * 4.20E+01
21. NEARBY POPULATION THREAT SCORE * % 3.78E+03
SOIL EXPOSURE PATHWAY SCORE (Ss) 100 0.65

* Maximum value applies to waste characteristics category.

** Maximum value not applicable.
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PREscore 1.0 - PRESCORE.TCL File 12/23/91 PAGE:
ATR PATHWAY SCORESHEET
CHARLESTON NAVAL BASE - 07/13/92
ATR MIGRATION PATHWAY
Factor Categories & Factors Maximum Value
Value Assigned
Likelihood of Release
1. Observed Release 550 550
2. Potential to Release
2a. Gas Potential to Release 500 250
2b. Particulate Potential to Release 500 280
2c. Potential to Release 500 280
3. Likelihood of Release 550 550
Waste Characteristics
4, Toxicity/Mobility * 2.00E+03
5. Hazardous Waste Quantity * 100
6. Waste Characteristics 100 18
Targets
7. Nearest Individual 50 5.00E+01
8. Population
8a. Level I Concentrations * %k 2.27E+05
8b. Level II Concentrations * % 0.00E+00
8c. Potential Contamination * % 0.00E+00
8d. Population (lines 8a+8b+8c) * % 2.27E+05
9. Resources 5 0.00E+00
10. Sensitive Environments
10a. Actual Contamination * %k k 1.25E+02
10b. Potential Contamination * k% 5.80E-02
10c. Sens. Enviromments(lines 10a+10b) * k% 1.25E+02
11. Targets (lines 7+8d+9+10c) * ok 2.27E+05
AIR MIGRATION PATHWAY SCORE (Sa) 100 1.00E+02
* Maximum value applies to waste characteristics category
. oYLy -
** Maxim value not applicable.
*** No specific maximum value applies, see HRS for details



PREscore 1.0 - PRESCORE.TCL File 12/23/91 PAGE: 12
WASTE QUANTITY
CHARLESTON NAVAL BASE - 07/13/92

1. WASTESTREAM QUANTITY SUMMARY TABLE, SOURCE: #1 DRMO STAGING

a. Wastestream ID TRAINING AREA

b. Hazardous Constituent Quantity (C) (1bs.) | 0.0
c. Data Complete? | o
d. Hazardous Wastestream Quantity (W) (lbs.) | 0.00
e. Data Complete? | o
f. Wastestream Quantity Value (W/5,000) | 0.00E+00

Documentation for Constituents:
NOT EVALUATED. INSUFFICIENT DATA AVAILABLE.

Reference:

Documentation for Wastestream Quantity:

NOT EVALUATED. THERE IS NOT ENOUGH DATA AVAILABLE TO GIVE A
RELIABLE ESTIMATE.

Reference:



PREscore 1.0 - PRESCORE.TCL File 12/23/91 PAGE: 13
WASTE QUANTITY
CHARLESTON NAVAI, BASE - 07/13/92

2. SOURCE HAZARDOUS WASTE QUANTITY FACTOR TABLE

a. Source ID #1 DRMO STAGING

b. Source Type | Contaminated Soil
c. Secondary Source Type | N
d. Source Volume (yd3) | Source Area (ft2)|  52.00 | 2800.00
e. Source Volume/Area Value | 2.088-02
f. Source Hazardous Constituent Quantity | 0.00E+00

(HCQ) Value (sum of 1b)

h. Source Hazardous Wastestream Quantity 0.00E+00
(WSQ) Value (sum of 1f)

k. Source Hazardous Waste Quantity (HWQ) 2.08E-02

Value (2e, 2f, or 2h)
Source Depth Liquid Concent. Units
Hazardous Substances (feet)
Barium < 2 NO 4 .9E+03 ppm
Cadmium < 2 NO 6.6E+00 ppm
Chromium < 2 NO 4 .4E+02 ppm
Lead < 2 NO 3.5E+03 ppm
Mercury < 2 NO 7.6E+00 ppm
Nickel < 2 NO 2.3E+03 ppm
Silver < 2 NO 4,.4E+00 ppm

Documentation for Source Type:
THERE IS DOCUMENTED CONTAMINATION AT THE SURFACE SOILS.

Reference: 1, SECTION 2.6.1
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Documentation for Secondary Source Type:

NOT EVALUATED

Reference:

Documentation for Source Hazardous Substances:

14

SOIL SAMPLES FROM THE DRMO STAGING AREA SHOW CONTAMINATION FOR
BARIUM, CADMIUM, CHROMIUM, LEAD, MERCURY, NICKEL, AND SILVER.
VALUES FOR ALL CONTAMINANTS CAME FROM APPENDIX D OF REFERENCE 1.
THESE VALUES ARE CROSS-REFERENCED IN TABLE 9 OF REFERENCE 17.
THE MAXIMUM VALUE FROM EACH SAMPLE LOCATION WAS EVALUATED IN
ACCORDANCE WITH THE HRS.

IT MIGHT APPEAR THAT THERE IS A DISCREPANCY IN THE CONSIDERATION OF
THIS SITE FOR THE HRS AND THE RECOMMENDATIONS FOR THIS SITE BASED ON

THE RISK ASSESSMENT INCLUDED AS REFERENCE 16. HOWEVER, THE HRS
REQUTIRES THAT CERTAIN ASSUMPTIONS BE MADE THAT ARE NOT FACTORED IN

PASR L A T AN AT ] e ad S 2 L LN RAgE . AN

THE RISK ASSESSMENT.

AMONG THE KEY DIFFERENCES IS THE POPULATION CONSIDERED FOR THE HRS.
THE HRS ASSUMES THAT THE ENTIRE BASE POPULATION, OR 22,731 PEOPLE,
IS EXPOSED TO THE CONTAMINANTS FROM THE DRMO STAGING AREA. THE HRS
ASSUMES THAT THIS CONTAMINATION MAY SPREAD THROUGH THE GROUNDWATER,
SURFACE WATER, SOIL, AND AIR. THE RISK ASSESSMENT ONLY CONSIDERS "A
HYPOTHETICAL FUTURE POPULATION OF ON-SITE RESIDENTS AS THE
INDIVIDUALS POTENTIALLY EXPOSED TO THE SOIL AND TO THE CONTAMINANTS
OF CONCERN...." (SECTION 2.0 OF REFERENCE 16). IN SUMMARY THE HRS
CONSIDERS 22,731 PEOPLE AS EXPOSED TO THIS CONTAMINATION THROUGH
FOUR PATHWAYS. THE RISK ASSESSMENT CONSIDERS A HYPOTHETICAL
POPULATION EXPOSED THROUGH THE SOIL, AIR, AND INGESTION OF

VEGETARLES FROM GARDENS.

& ANTAA T adds i

THE RISK ASSESSMENT CONSIDERS AVERAGE SOTII. CONCENTRATIONS OF EACH
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CONTAMINANT (SECTION 7.2 OF REFERENCE 16). THE HRS CONSIDERS THE
INDIVIDUAL AREAS WITH THE HIGHEST LEVELS OF CONTAMINATION AND BASES
THE NUMBER OF PEOPLE EXPOSED TO EACH OF THOSE POINTS. ONE MAY SEE
HOW USING THE SAME DATA CAN YIELD ENTIRELY DIFFERENT CONCLUSIONS
WHEN USING THE HRS VERSUS ANOTHER METHOD OF ASSESSMENT.

Reference: 1, SECTION 2.6.1, APPENDIX D; 17, TABLE 9; 16, SECT. 2.0, 7.2
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Documentation for Source Volume:
ACORDING TO SECTION 2-11 OF REFERENCE 1, THE SURFACE AREA SAMPLED IS
APPROXIMATELY 2800 SQUARE FEET IN AREA. ACCORDING TO SECTION 4.1 OF
REFERENCE 8 THE CONTAMINATION IS PRINCIPALLY CONFINED TO THE

UPPER ONE-HALF FOOT OF THE SOILS. THIS MEANS THAT APPROXIMATELY
1400 CUBIC FEET IS CONTAMINATED. THIS NUMBER DIVIDED BY 27 EQUALS

Reference: 1, FIGURE 2-11; 8, SECTION 4.1

Documentation for Source Area:

ACCORDING TO FIGURE 2-11 THE CONTAMINATION IS APPROXIMATELY 70 FEET
BY 40 FEET.

Reference: 1, SECTION 2.6.1, FIGURE 2-11
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1. WASTESTREAM QUANTITY SUMMARY TABLE, SOURCE: #2 LEAD CONTAM AREA

a. Wastestream ID

b. Hazardous Constituent Quantity (C) (1bs.) | 0.0
c. Data Complete? | o
d. Hazardous Wastestream Quantity (W) (lbs.) | 0.0
e. Data Complete? | o
f. Wastestream Quantity Value (W/5,000) | 0.008:00

Documentation for Constituents:
NOT EVALUATED. THERE IS NOT ENOUGH DATA TO GIVE A RELIABLE ESTIMATE.

Reference:

Documentation for Wastestream Quantity:

NOT EVALUATED. THERE IS NOT ENOUGH DATA AVAILABLE TO GIVE A
RELTABLE ESTIMATE.

Reference:
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2. SOURCE HAZARDOUS WASTE QUANTITY FACTOR TABLE

a. Source ID #2 LEAD CONTAM AREA

b. Source Type | Contaminated Soil
c. Secondary Source Type | N
d. Source Volume (yd3) | Source Area (£t2)| 4840.00 | 261360.00
e. Source Volume/Area Value | 1.9aE400
f. Source Hazardous Constituent Quantity | 0.00E+00

(HCQ) Value {(sum of 1b)

h. Source Hazardous Wastestream Quantity 0.00E+00
(WSQ) Value (sum of 1f)

Value (2e, 2f, or 2h)

Source Depth Liquid Concent. Units
Hazardous Substances (feet)
Lead < 2 NO 3.7E+05 ppm

Documentation for Source Type:

ACCORDING TO REFERENCE 1 THE LEAD CONTAMINATION AREA CONSISTS

PRIMARILY OF LEAD WHICH HAS MIGRATED THROUGH THE SOILS.

Reference: 1, SECTION 2.6.2
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Documentation for Secondary Source Type:
NOT EVALUATED

Reference:

Documentation for Source Hazardous Substances:

LEAD IS THE PRINCIPAL CONTAMINANT NOTED FOR SWMU #2. THE HIGHEST
CONCENTRATION OF LEAD REPORTED IN THE SOIL IS 371,000 PARTS PER
MILLION. IN ACCORDANCE WITH CONSIDERING THE WORST CASE SCENARIO
THIS VALUE WILL BE CONSIDERED.

Reference: 1, SECTION 2.6.2, TABLE 2-2; 8, SECTION 3.2.1, TABLE 4.1-1

Documentation for Source Volume:

CONTAMINATION IS DOCUMENTED TO BE PRINCIPALLY CONFINED TO THE UPPER
0.5 FEET OF THE SOIL. THE AREA OF CONTAMINATION IS DOCUMENTED TO
BE SIX ACRES IN AREA. THERE ARE 43,560 SQUARE FEET PER ACRE. THE
RESULTING AREA OF 261,360 SQUARE FEET MULTIPLIED BY 0.5 FEET EQUALS
130,680 CUBIC FEET TOTAL AREA OF CONTAMINATION. THIS NUMBER DIVIDED
BY 27 EQUALS 4,840 CUBIC YARDS. THIS IS A VERY CONSERVATIVE
ESTIMATE SINCE IT IS DOCUMENTED THAT CONTAMINATION HAS SPREAD
DEEPER THROUGH THE SOIL.

Reference: 1, SECTION 2.6.2; 8, SECTION 4.1

Documentation for Source Area:

THE SOURCE AREA IS DOCUMENTED TO BE ABOUT SIX ACRES IN AREA. THERE
ARE 43,560 SQUARE FEET PER ACRE. THIS GIVES AN AREA OF 261,360
SQUARE FEET.

Reference: 1, SECTION 2.6.2
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1. WASTESTREAM QUANTITY SUMMARY TABLE, SOURCE: #5 BATTERY TREATMNT

a. Wastestream ID

b. Hazardous Constituent Quantity (C) (lbs.) | 0.00
c. Data Complete? | o
d. Hazardous Wastestream Quantity (W) (lbs.) | 0.o0
e. Data Complete? | o
f. Wastestream Quantity Value (W/5,000) | 0.00Ev00
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Reference:

Documentation for Wastestream Quantity:

Reference:
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2. SOURCE HAZARDOUS WASTE QUANTITY FACTOR TABLE

a. Source ID #5 BATTERY TREATMNT

b. Source Type | Contaminated Soil
c. Secondary Source Type | N.a.
d. Source Volume (yd3) | Source Area (£t2)|  30.00 | 800.00
e. Source Volume/Area Value | 1.208-02
f. Source Hazardous Constituent Quantity | 0.00E+00

(HCQ) Value (sum of 1b)

Source Hazardous Wastestream Quantity 0.00E+00
(WSQ) Value (sum of 1f)

k. Source Hazardous Waste Quantity (HWQ) 1.20E-02
Value (2e, 2f, or 2h)

Source Depth Liquid Concent. Units
Hazardous Substances (feet)
Lead > 2 NO 2.2E+04 ppm

Documentation for Source Type:
THE AREA WAS USED TO NEUTRALIZE BATTERY ACID. THE TANK USED TO DO
THIS REPORTEDLY LEAKED. THE SURROUNDING SOIL WAS REPORTEDLY
CONTAMINATED.

Reference: 1, SECTION 2.6.5
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Documentation for Secondary Source Type:

NOT EVALUATED

Reference:

Documentation for Source Hazardous Substances:

LEAD IS THE ONLY CONTAMINANT REPORTED AT THIS SWMU.
THE HIGHEST VALUE FROM ALL SAMPLING LOCATIONS WAS ENTERED.

Reference: 1, SECTION 2.6.5, TABLE 2-5; 17, TABLE 4

THE AREA OF 800 SQUARE FEET WAS SAMPLED APPROXIMATELY 1 FOOT IN
DEPTH. THIS EQUALS APPROXIMATELY 800 CUBIC FEET OF CONTAMINATION.
THIS NUMBER DIVIDED BY 27 EQUALS 30 CUBIC YARDS.

Reference: 1, SECTION 2.6.5, FIGURE 2-14, TABLE 2-5

Documentation for Source Area:

BASED ON FIGURE 2-14 AND TABLE 2-5 THE AREA OF CONTAMINATION IS
APPROXIMATELY 800 SQUARE FEET.

Reference: 1, SCTION 2.6.5, FIGURE 2-14, TABLE 2-5
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1. WASTESTREAM QUANTITY SUMMARY TABLE, SOURCE: $#6 PUB WKS STOR YD

a. Wastestream ID

b. Hazardous Constituent Quantity (C) (lbs.) | 0.00
c. Data Completez | o
d. Hazardous Wastestream Quantity (W) (lbs.) | 0.00
e. Data Complete? | o
f. Wastestream Quantity Value (W/5,000) | 0.00E+00

Documentation for Constituents:

NOT EVALUATED. THERE IS NOT ENOUGH DATA PRESENT TO GIVE A RELIABLE
ESTIMATE.

Reference:

Documentation for Wastestream Quantity:

NOT EVALUATED. THERE IS NOT ENOUGH DATA AVATLABLE TO GIVE A

RELIABLE ESTIMATE.

Reference:
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2. SOURCE HAZARDOUS WASTE QUANTITY FACTOR TABLE

a. Source ID 6 PUB WKS STOR YD

b. Source Type | Contaminated Soil
c. Secondary Source Type | Na.
d. Source Volume (yd3) | Source Area (££2)| 694.00 | 37500.00
e. Source Volume/Area Value | 2.788-01
£. Source Hazardous Comstituent Quantity | 0.00E+00

(HCQ) Value (sum of 1b)

Source Hazardous Wastestream Quantity 0.00E+00
(WSQ) Value (sum of 1f)

1. Data Complete? NO
k. Source Hazardous Waste Quantity (HWQ) 2.78E-01

Value (2e, 2f, or 2h)
Source Depth Liquid Concent. Units
Hazardous Substances (feet)
Barium < 2 NO 1.7E+02 ppm
Cadmium < 2 NO 9.4E+00 ppm
Chromium < 2 NO 5.6E+01 ppm
Lead < 2 NO 9.8E+02 pPpm
Mercury < 2 NO 2.9E+00 pprm
Nickel < 2 NO 6.8E+01 ppm
Silver < 2 NO 8.7E+00 pPpm

Documentation for Source Type:

SURFACE SOIL SAMPLES HAVE SHOWN LEAD AND OTHER TYPES OF
CONTAMINATION AT OR WITHIN SIX INCHES OF THE SURFACE.

Reference: 1, TABLE 2-5, SECTION 2.6.6
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Documentation for Secondary Source Type:
NOT EVALUATED

Reference:

Documentation for Source Hazardous Substances:

MAXTMUM VALUES FOR EACH CONTAMINANT LISTED IN APPENDIX F-2 HAVE
BEEN USED. THIS IS BECAUSE ALL SOIL SAMPLES ARE DOCUMENTED TO BE NO
DEEPER THAN SIX INCHES BELOW THE SURFACE OF THE SOIL. THESE RESULTS
ARE ALSO LISTED IN APPENDIX B OF REFERENCE 17.

Reference: 1, SECTION 2.6.6, APPENDIX F-2; 17, TABLE 3, APPENDIX B

Documentation for Source Volume:

SAMPLING WAS DONE AT A MAXIMUM OF THREE FEET BELOW THE GROUND
SURFACE. HOWEVER, THE MAJORITY OF THE SAMPLE LOCATIONS TESTED
POSITIVE FOR CONTAMINATION IN THE UPPER HALF-FOOT OF THE SOIL.
MULTIPLYING THE AREA OF CONTAMINATION BY ONE-HALF AND DIVIDING BY 27
WILL GIVE THE APPROXIMATE VOLUME OF CONTAMINATION IN CUBIC YARDS.

Reference: 1, SECTION 2.6.6, FIG. 2-16

Documentation for Source Area:

BASED ON THE SAMPLING AREA SHOWN IN FIGURE 2-16 OF REFERENCE 1, THE
AREA OF CONTAMINATION IS ESTIMATED TO BE 37,500 SQUARE FEET.

Reference: 1, FIG. 2-16
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1. WASTESTREAM QUANTITY SUMMARY TABLE, SOURCE: #7 PCB TRANSFORMER

a. Wastestream ID

b. Hazardous Constituent Quantity (C) (lbs.) | 0.0
c. pata Complete? | o
d. Hazardous Wastestream Quantity (W) (lbs.) | 0.0
e. Data Complete? | o
f. Wastestream Quantity Value (W/5,000) | 0.00E+00

Documentation for Constituents:
NOT EVALUATED. THERE IS NOT ENOUGH DATA TO GIVE A RELIABLE ESTIMATE.

Reference:

Documentation for Wastestream Quantity:
NOT EVALUATED. THERE IS NOT ENOUGH DATA TO GIVE A RELIABLE ESTIMATE.

Reference:
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2, SOURCE HAZARDQUS WASTE QUANTITY FACTOR TABLE

a. Source ID #7 PCB TRANSFORMER

b. Source Type | Contaminated Soil
c. Secondary Source Type | NaA.
d. Sourc