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CORRESPONDENCE CONCERNING DAMAGED AND COMPROMISED MONITORING WELL
AT SOLID WASTE MANAGEMENT UNIT 120 (SWMU 120) ZONE G CNC CHARLESTON SC

1/31/2000
SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL 
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January 31, 2000 

HerLry Shepard II, P .E. 
Caretaker Site Office 
NA VF ACENGCOM, Southern Division 
P. O. Box 190010 
North Charleston, SC 29419-9010 

Re: Damaged and Compromised Monitoring Well at SWMU 120 (Zone G) located in the 
Charleston Naval Complex, SCO 170022560, Noted during the January 16, 2001 Site Visit. 

Dear Mr. Shepard: 

The South Carolina Department of Health and Environmental Control (Department) conducted a 
scheduled site visit at SWMU 120 (Zone G) ofthe Charleston Naval Complex on January 16, 2001. 
The attached memorandum provides text for the damaged and compromised groundwater monitoring 
well observed during the site visit. 

The Department recommends that the Navy schedule the field work to rectify the noted discrepancies 
with the groundwater monitoring well within thirty (30) calendar days ofthe receipt of this letter or 
contact the Department for further discussion. 

Should you have any questions regarding this letter, please contact me at (803) 896-4088 or Paul 
Bergstrand at (803) 896-4016. 

Since~ ! trltfi/t! 
Mihir Mehta, Project Manager 
Corrective Action Engineering Section 
Bureau of Land & Waste Management 

Attachment: Memorandum from Mansour Malik to Mihir Mehta dated January 31, 2000. 

cc: Paul Bergstrand, Hydrogeology 
Mansour Malik, Hydrogeology 
Rick Richter, Trident EQC 

Rob Harrell, SOUTHDIV 
Dann Spariosu, EPA Region IV 
Dean Williamson, CH2M HILL 

SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL 
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M morandum: 

To: Mihir Mehta, Environmental Engineer Associate 

Corrective Action Engineering Section 

Division of Hydrogeoiogy 
2600 Bull Street 

Columbia, SC 29201 
Telephone (803) 896-4010 

Fax (803) 896-4002 

Division Of Hazardous and Infectious Waste Management 

Bureau of Land and "Vaste Management 

From: Mansour N. Malik M'n. 
Hazardous Waste Section 

Division of Hydrogeology 

Bureau of Land and Waste Management 

Date: 01/31/01 

Navbase Charleston (CNC) 
Charleston, South Carolina 
SC 1 70 022 560 

Well Status: 
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Elliott on the 16th of January 2001, we inspected monitoring wells in SWMU 
120. Monitoring well 120GW002 found to be displaced. The cemented cap 
with its assigned plate was found lying a few feet away from the original well 
location. While SWMU 120 is still in the RFI status, this monitoring well is still 
crucial to any further investigation/sampling. Please bring this matter to the 
attention of the Navy. Thanks. 
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February 15, 2000 

Henry Shepard ii, P .E. 
Caretaker Site Office 
NA VF ACENGCOM, Southern Division 
P. O. Box 190010 
North Charleston, SC 29419-9010 

Re: Modify the current boundary of AOC 573 located in Zone E. 

Dear Mr. Shepard: 

Based on the site visit conducted on February 10, 2000 with the personel from EPA, 
Navy, and EnSafe the South Carolina Department of Health and Environmental 
Control (Department) recommends that the boundary of AOC 573 be expanded to 
include the fenced in area of the facility and the area outside the fence that have been 
contaminated by the releases from the operations within the fenced in area. Based on 
.+"L"" .. ..: ............. 1 _l... .......... _r ...... : ....... _ +h_ .......... _~~_,..I ,... ...................... ,.... .... "' ... ,..,. ...... 0 ho."''lT;l" C"+.";....,,.o.~ nnrl +1,0 r-nn+r:Jirn;n",t;nn 
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appears to have migrated freely into an electrical vault and the storm water drain 
running along the fence line of Avenue B South. The Zone E RCRA Facility 
Investigation should fully characterize the nature and extent of contamination and 
evaluate its risk, hazard, and leaching concerns for all applicable media. The revised 
Zone E RFI Work Plan should provide the characterization strategy to address the 
above stated concerns. 

Should you have any questions, please contact me at (803) 896-4088 or Paul 
Bergstrand at (803) 896-4016. 

Sincerely, 

(Y). f /YJ eIt/(X 

Mihir P. Mehta, Project Manager 
Corrective Action Engineering Section 
Bureau of Land & Waste Management 

cc: Rick Richter, Trident EQC 
Tony Hunt, SOUTHDIV 
Dann Spariosu, EPA Region IV 
Paul Bergstrand, Hydrogeology 
Ann Clark, EQC Administration 

SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL 



2600 Bull Street 
Columbia, SC 29201-1708 

March 7, 2000 

Henry Shepard, II, PE 
Caretaker Site Office 

J>- ;: 

~ (l ' 

NA VF ACENGCOM, Southern Division 
P. O. Box 190010 
North Charleston, SC 29419-9010 

Re: Requirement for Draft Groundwater Monitoring Plan 
Charleston Naval Complex 
SCO 170 022 560 

Dear Mr. Shepard: 

CERTIFIED LETTER 
RETURN RECEIPT REQUESTED 

The South Carolina Department of Health and Environmental Control (Department) requires that 
the Navy submit a Draft Groundwater Monitoring Plan, outlining the location of monitoring 
wells, monitoring frequency, analytes to be monitored, reporting strategy, maps/figures, and 
other relevant information by March 27, 2000. The groundwater monitoring plan is required 
under Condition II.E.3. "Required Contents" and in Appendix B ofthe Charleston Naval 
Complex (CNC) Hazardous Waste Permit, as well as in R.61-79.264.100 and R.61-79.264.101 of 
the South Carolina Hazardous Waste Management Regulations. The goal to be accomplished by 
the groundwater monitoring plan is to assess and monitor the movement of groundwater and 
groundwater contamination migrating off the CNC property, impacting surface water bodies, 
and/or impacting the uncontaminated groundwater on the base property. Groundwater 
monitoring must continue while the RCRA Facility Investigation is being completed and until 
the selection of appropriate corrective action is in place. 

According to Depru.-tmcntal records, the groundwater monitoring Issue was discussed during the 
October 1997 CNC Tier I team meeting. The discussion was recorded as an action item for the 
Navy to submit a groundwater monitoring plan by December 1997. This issue was again 
brought to the Navy's attention during the August 24, 1999 team meeting. Also during the 
August 1999 meeting, the Department provided an initial list of Solid Waste Management Units 
(SWMUs), Areas of Concern (AOCs), and groundwater monitoring well locations that must be 
monitored. The list was based on confirmed groundwater contamination for which the 
groundwater monitoring plan would be developed. The urgency for the development and 
implementation of this plan was emphasized through subsequent discussions between the 
Department and the Navy. During the February 8, 2000 CNC Tier I team meeting, the 
Department again discussed the need and requirement for the groundwater monitoring plan, and 
requested that the Navy provide the draft plan by March 3, 2000 (recorded as an action item). 
On February 28, 2000, the Department received an e-mail reply from the Navy requesting an 
extension to the March 3, 2000 deadline due to the timing of the award for the new fixed price 
contract. 

SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL 



Mr. Henry Shepard, II, PE 
March 7, 2000 
Page 2 of2 

The Department understands the administrative constraints of the Navy and the new contractor, 
therefore, the Department is allowing the Navy to submit the draft groundwater monitoring plan 
by March 27,2000. The Department is willing to discuss the details of the referenced draft plan 
and the deadline for the final plan with the Navy and the contractor during the next CNC Tier I 
team meeting on March 28 - 30, 2000. 

Thank you for your cooperation in this matter. Should you have any questions or require 
additional information, please contact Mihir Mehta at (803) 896-4088 or Paul Bergstrand at (803) 
896-4016. 

Sincerely, 

David M. Scaturo, PE, PG, Manager 
Corrective Action Engineering Section 
Bureau of Land and Waste Management 

cc: Rick Richter, Trident EQC 
Tony Hunt, PE, SOUTHDIV 
Dann Spariosu, PhD, EPA Region IV 
Ann Clark, EQC Administration 
Melissa King, PE, Corrective Action Engineering 
Charles Watson, Corrective Action Engineering 
Susan Peterson, Corrective Action Engineering 
Paul Bergstrand, PG, Hydrogeology 
Jack Gelting, PG, Hydrogeology 
Michael Danielsen, Hydrogeology 
BL WM File No. 50484 
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Columbia, SC 29201-1708 

Certified Mail 
Return Receipt Requested 

March 9, 2000 

Henry Shepard II, P .E. 
Caretaker Site Office 
NAVFACENGCOM, Southern Division 
P. O. Box 190010 
North Charleston, SC 29419-9010 

Subject: Environmental Indicators 

f.,1 
" . 
I 
! 

Charleston Naval Complex, SCO 170 022 560 

Dear Mr. Shepard: 

As we informed you by letter on June 8, 1999, your facility is one of the approximately 
1,700 facilities in the nation (34 of which are located in South Carolina) which constitute EPA's 
Corrective Action Baseline. The Department is committed to the completion of site stabilization 
at most of these facilities by the year 2005. For purposes of this commitment, site stabilization is 
measured by two (2) Environmental Indicators: 

1) the control of current human exposures to harmful releases of contamination from the 
facility, and 

2) the control of the migration of contaminated groundwater. 

Since our records indicate that your facility is not meeting one or both of the above 
Environmental Indicators, the Department asks that you carefully review the Environmental 
Indicator Evaluation Memorandum (EI Memo) and the EI Guidance that are attached with this 
letter. 

EP A has asked all states to develop EI Project Schedules for all Corrective Action 
Baseline facilities, including your facility. The EI Project Schedule attempts to identify the 
specific factors which stand in the way of a "YES" determination for one or both Environmental 
Indicators, the steps which would need to be taken to address the identified factors, the dates for 
completion of these steps, culminating in a "YES" determination by a projected date. 
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Please note that you are under no obligation to work with us to develop a final EI Project 
Schedule. However, the Department believes that your voluntary cooperation will result in a 
more accurate schedule. The development of accurate schedules will help SCDHEC and USEP A 
to determine when we will meet the EI goals we developed under GPRA. Therefore, I will be 
contacting you in the near future to discuss this letter and to jointly develop the EI Project 
Schedule. We hope that you will take this opportunity to open a focused dialogue with the CNC 
Tier I team in the next team meetings. 

The EI Project Schedule is a planning tool - not an enforcement document. As a planning 
tool, the schedule will allow SCDHEC, USEPA and the facility (CNC) to focus our efforts to 
those items at the facility which need the most immediate attention (e.g., controlling current 
human exposures and migration of contaminated groundwater). We wish to emphasize that the 
activities and schedules in CNC RCRA Corrective Action permit remain enforceable. The EI 
Project Schedule does not provide a "shield" from enforcement if you violate any term or 
condition of your permit. 

If you should have any questions about this letter, please contact me at (803) 896-4088. 

Sincerely, 

!YJ. f. meMO! 
Mihir P. Mehta, Project Manager 
Corrective Action Engineering Section 
Bureau of Land & Waste Management 

Enclosures: 1. 
2. 

Environmental Indicator Evaluation Memorandum 
EI Project Schedule Model and Guidance 

cc: Tony Hunt, SOUTHDIV 
Rick Richter, Trident EQC (w/o attachments) 
T'\", __ c_". .... :"'""11 DO A D o.rr:"n T" (u,/n 'l.1-t'l. ..... hrn~ntC' '\ 
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Ann Clark, EQC Administration (w/o attachments) 
David Scaturo, Corrective Action Engineering (w/o attachments) 
Charles Watson, Corrective Action Engineering (w/o attachments) 
Susan Peterson, Corrective Action Engineering (w/o attachments) 
Paul Bergstrand, Hydrogeology (w/o attachments) 
Michael Danielsen, Hydrogeology (w/o attachments) 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION 4 

ATLANTA FEDERAL CENTER 
61 FORSYTH STREET 

ATLANTA, GEORGIA 30303-8960 

NOV 2 9 1999 

4\vTI-RPB 

Nfr. Hartsill Truesdale, P.E., Chief 
Bureau of Solid & Hazardous Waste Management 
South Carolina Department of Health & 

Environmental Control 
2600 Bull Street 
Columbia, South Carolina 29201 

Subject: Region 4 EI Guidance Package 

Dear Mr. Truesdale: 

Tne United States Environmental Protection Agency (EPA), Region 4, hereby transmits 
the Re3ion 4 Guidance Package which covers the evaluation of facilities for the two ReRA. 
Corrective! ,,~ .. cl.ion En\riron.mental Indicators (El). This dCCtL.111ent ';V3.5 piepared by a v,:orkg:-aup 
comprised of representatives from the Region 4 RCRA. Programs Branch, the Enforcement and 
Compliance Branch, and the Federal Facilities Branch. 

The guidance included in the Region 4 Package was issued as Interim Final Guidance on 
February 5, 1999, by the Office of Solid Waste (OSW). Note that this Region 4 Guidance 
Package differs from the previous Region 4 Model Memo, dated October 6, 1997, which was 
referenced in the Region 4 Guidance Package and used as guidance for the development of most 
of the EI Evaluations (also referred to as EI Memos). 

We recommend that all EI determinations which are over two years old and carrying a 
"NO" or "IN" be reexamined through the application of the referenced E1 Guidance and the most 
recent cleanup data. We also recommend that the Region 4 El Guidance Package be made 
available to the Government Performance Results Act (GPP,-,A .. ) baseline facilities in your state so 
that there is a common awareness of the basis for an E1 decision. As part of the Region 4 strategy 
to meet established GPRA. targets, EPA recommends that you urge all facilities that have not 
attained a "YES" determination for both indicators to: 

1. 

.., 

Develop a project schedule which shows the steos to be tak.en along with estimated dates 
of completiol!, to achieve a "YES" determination for the two indicators . 

R~';ise the El Evaluation as SOOG 15 the facility believes a "'{ES' detem-Li..1a,;on C:J.S bee;! 
:!t:J.ined for c:lch indicator. 

Intemet Address (URl) • http !/www epa gov 
Recyc!ed!Recyclable • Pnntqd 'Nrth 'h~(J~!ab!q Ctt Based Inks on Recfc!ed P~~r {MinImum 25 ~ .. C! P,)5t(OnSllf:1~n 
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3. Submit a revised EI Evaluation to the State and to EPA for review and concurrence. 
:; 

Shouid you have comments, questions or concerns about the enclosed Region 4 EI 
Guidance Package, please contact \Ves Hardegree, ofmy staff, at (404) 562-8486. 

Enclosure 

Sincerely, 

?r. rv(. 
Nanndar M. Kumar, Chief 
RCRA Programs Branch ' 
Waste Management Division 



INTRODUCTION 

This file contains the July 1999 Region 4 Environmental Indicator (El) Guidance Package to 
be used in evaluating facilities for the two (2) RCRA Corrective Action Environmental Indicators 
(Els). The Region 4 EI Guidance Package is comprised of the following two (2) components: 

1. An Introductory Memo, which briefly explains the facility being evaluated, summarizes 
the conclusions of the evaluation, and outlines any necessary next steps to control 
exposures and/or groundwater migration, and 

2. An Attachment to the Introductory ~.;lemo, Vv~hich contains the detailed basis for the 
conclusions presented in the Introductory Memo. The attachment is actually the 
February 5, 1999, Interim Final EI Guidance developed by EPA Headquarters with 
input from the Regions and States. *** 

For a one page flow diagram which briefly outlines the questions covered by the Interim Final 
Hqs's EI Guidance, please see the following file: g:\user\shared\ei\Hqs EI Chan. 

*** NOTE: The Region 4 Model Memo dated October 6,1997, which referenced an attachment containing an 
evaluation guidance developed by Region 4, is now REPLACED by the attached guidance. EPA Region 4 
strongly encourages the States to elSE the July 1999, Region 4 Guidance Package for EI reevaluations or 
new evaluations performed after February 5,1999. 



QUICK REFERENCE FOR STATUSOFENVIRONMENl AL DiDrc.ATORS 

Name and EPA LD. Number Location Current Current If Current Decision 
(City or Town} CAnS CAi50 is Negative, 

Decision Decision Projected Date for 
Positive EI 

CA72S (A750 

4\VD-[RPB, FFB, ECB, SI4TE PROGIU.'vf HEADING) 

SlJBJ: Evaluation of [Facility namej's status under the RCRIS Corrective Action 
Environmental Indicator Event Codes (CAn5 and CA750) 
EPA LD. Number: [J.D. Number} 

FROM: [Facility Manager} 

THRU: [Section Chief] 

TO: [Branch Chief] 

I. PIJRPOSE OF l'v1EMO 

This memo is written to formalize an evaluation of [facility namej's status in relation to 
the following corrective action event codes defined in the Resource Conservation and Recovery 
Information System (RCRIS): 

1) Current Human Exposures Under Control (CAn5), 

2) Migration of Contaminated Groundwater Under Control (CA7S0). 

I 

Concurrence by the [Federal Facilities, Enforcement and Compliance, RCRA Programs, 
or State Programs} Branch Chief is required prior to entering these event codes into RCRIS. 
Your concurrence with the interpretations provided in the following paragraphs and the 
subsequent recommendations is satisfied by dating and signing at the appropriate location within 
i\ttachrnents 1 and 2. 

II. HISTORY OF ENVIRONMENTAL I~ICATOR EVALUATIONS AT THE 
FACILITY A1'Il) REFERENCE DOCUMENTS 

This particular evaluation is the {first, second, third, etc.} evaluation for [facility's name}. 
[If this is not the first evaluation, then briefly present the results of the earlier evaluation and 
attach a copy of the earlier evaluation memo. As the number of reevaluations increases for a 
facility, the project manager will have to determine whether complete copies of the earlier 
evaluations need to be attached. ] 

llL FACILITY SUlYGL\RY 
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[Insert a brief discussion on the land use surrounding the facility, the facility's location, 
operations, type of wasters) generated, facility's regulatory status or any other general 
information on the facility which may assist the reader in understanding the facility.} 

IV. CONCLUSION FOR CAn5 
(Brief Outline ofIssues Leading to an EI ofYE, NO or IN) 

[After completing the questions in Attachment 1, please summarize the CA 725 conclusion 
here for easy reference by the Branch Chief or the general public. If the conclusion is that 
current human exposures are controlled, then please outline why a positive evaluation is 
reasonable (e.g., there are no complete current exposure pathways, complete cun'ent human 
exposures to contamination have been controlled by Interim Jvfeasures, etc.). kfore importantly. 
if the conclusion is that current human exposures are uncontrolled (i.e., NO) or that there is 
insufficient infonnation available to make a decision (i.e., IN), then please outline what has 
caused the evaluation to be NO or IN (e.g., human e.xposures to contaminated soil ex:ist, Sw7vfUs 
2, 5 and 11 have not been assessed yet, etc.). This brief e."'Cplanation of why the evaluation is 
NO or IN will be critical in d(?\,'elopment of the next steps and the EI Interim l\;fi!estone Schedule 
in Section Vl.} 

V. CONCltTSION FOR CA750 
I'Ta. t-r . .tl- ____ ~T ___ T 11_ . _.." ~ .. ~ ....... ,....,." """""''1'' 
~J)neI vumne OI issues Leaamg to an.l:.1 or 1':1'.., i~V or L~) 

[After completing the questions in Attachment 2, please summarize the CA750 conclusion 
here Jor easy reJerence by the Branch Chief or the general public. If the conclusion is that 
migration oj groundwater releases are controlled, then please outline why a positive evaluation 
is reasonable (e.g., migration of contaminated groundwater have been controlled by Interim 
Jv/easures). More importantly, if the conclusion is that the migration of contaminated 
groundwater is uncontrolled (i.e., NO) or that there is insufficient information available to make 
a decision (i.e., IN), then please outline what has caused the evaluation to be NO or IN (e.g.. the 
groundwater plume on the south side of the facility is still migrating, field data on the 
effectiveness of the Interim Measures system has not been collected/submitted yet. etc.). This 
brief explanation of why the evaluation is NO or IN will be critical in development of the next 
steps and the EI Interim Milestone Schedules in Section VI.} 

VI. SlThIMARY OF FOLLOW-UP ACTIONS 
(Discussion of What is Needed to Get to Yes, with EI Interim Milestone Schedule) 

A. CAn5 

[Insert a brief discussion on what actions will be or are being taken by the RCR4/HSWA 
Program to control current human exposures which are not already controlled. If insuffiCient 
information on media contamination exists. then briefly explain what actions are to be taken to 
obtain the llecessaJY information. If insuffiCient information is available on current human 
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e.xposures, then explain what actions will be taken to obtain the necessmy infonnation. This 
discussion should conclude with a statement of when the negative indicator (i.e., NO or L'v) ~vil! 
reach a Yes (e.g., It is projected that CA 72j will reach YE in Fiscal Year 2003). ] NOTE 0,'1 
NEGATIVE EVA.LUA. nONS: In addition to your narrative discllssion, please include an EI 
Interim j'rfilestone Schedule for completing those key actions items needed to allow for a Yes 
determination to be made/or thisjacility. For e'Cample, 

{k".! rn lTV ?or .JHT\ 
\"'" n. 'vJ:..w .. ..< .L J iaJ.r..r..:.:. J 

EI INTERIM )'flLESTO~~ SCHEDULE 
CA725 

Adivity{ies} 
[[events as deriru:d in RCRlS) ! 

CA 
RCRlS 
Event 
Code 

&heduled 
Date 2 

(QTR&FY) 

Remarks 3 

(Include ucit(s} and description of acricn(s)} 

II 

e'Cample (e.g.): CA600 3/31/00 SfVlvfU 17 - imposition of excavation I 
and treatment of PCB contaminated soils I' Stabilization Afeasures 

Implemented above industrial RBC 's I 

C"TTTlI'T: Til __ ~ _-._,,-' ___ f-' r ! 
.)ry.viU it) - l!T'.pUjl[Wn OJ Ir1SlllUllOfWL 1:1 
controls. 

I J 

i 
e.g.. Int. Afeasures CA643 6131/00 SW?t!U 1 0: Report on fnsti[tltional 
Progress Report Controls Recehed 
Received 

-

e.g., Interim L'vfeasures CA640 9/31/00 SWY!U 17: Report on completion of soil 
Report Received excavation 

For activities, use RCRlS Corrective Action (CA) Event Codes as a referenc::. Given site specific naMe 
and ditTerences, each Project Ot1icer should use professional judgement in deter:nining which RCRIS CA 
Events Codes would apply based on approach being used. Remarks should be provided that outline what 
specific actions and milestones are CC:;uT..ng to support attainment of a ;::Osi:1';e E1 determinatior.. 

Ifnone of the e:tisting RCRIS CA Event Codes fit the actions at jOur fadity, a catch-all re~Tjonal CA 
E·.ent Code W111 be avatlabie for use Tae ~eg:or.al CA Event Coc:e will :<: ;:ro',ided at a later dat~ T:-:1S 

catch-all RCRlS CA Event Ccce ·.0.11 ce titled "Tech Met:lO/Report in Support ofEI Deter:n.ination.·' 

l'se the last day of a Fisc:!! Guarter :cr the Schedult:d Date - 12 J 1 XX. 3 :: 1 X.'(, 6/30:\.X, Jnd oj ::O! ~C(. 

T::e Scheduled Date for the csUmatd D8sltl',e E1 determination 5U;::P!1I!C :n ttlS xcmo shcu:J cor.:'::;j::cr:J 
to the Beginnin; of Year P!:!n 113'(P) , 



A ctivity(ies) 
Kevcnt3 as derined.:i."lRCRlS) I 

CA 
RCRIS 
Event 
. Code 

e.g., Stabilization CA650 
r"'l'1"f,."rt;/"lYl (/"l»1nloto 

II~v"""" ........ v .. '-""".1:" ......... 

e.g., Current Human CA725 
Exposures Under 
Control Determination 

4 

Scheduled 
Date 1 

(QTR&FY) 

Remarks 3 

(Include tmit(s) and description of action(s» 

12/31/01 Review finds that Interim lHeasures 
.,~A~~+~7-~~ l..~,.~ /..~~~ ~~ .•• _l_._J --

I 
LULCA.C;r LU.r.C{£ 1lCA. n~ ut;cn LurrLjJl~l~U UI. 

SWlvfUs 17 and 10, 

12131/01 Revised EI 1'vfemo 

, 

In developing your EI Interim Milestone Schedules, please keep in mind that the Interim 
j'Ifilestone Schedule will be used to track progress toward reaching a positive evaluation. 

A. CA750 

[Insert a brief discussion on what actions will be or are being taken b.'..' the RCRi/HSWi 
Program to control the migration of contaminated groundwater. If insuJ]/ctent infonnation on 
media ccnto.minarion e.xists, then briefl.v e."(plain what actions are to be taken to obta.:n the 
necessary information. The discussion should conclude with a statement of when the negative 
indicator (i.e., NO or IN) will reach a Yes (e.g., It is projected ~hat CA725 will reach YE in 
Fiscal Year 2003). J NOTE ON NEG-4TIVE EVALUATIONS: In addition to your narrative 
discussion, please include an EI Interim JJilestone Schedule for completing those key actions 
items needed to allow for a Yes determination to be made for this facility. For e.'Campie, 

. (FACIlJTYNAME). 
, EllNTERIM MILESTONE SCHEDULE 

CA750 

Remarks l Activity(ies} + I CA 

Ilceventsas defined!n RCRIS)', I RCRlS 
Event 

I Sdreduled I 
I 

Date 2 1 
(QTR&FY) 

(Ind:ude UIrit(s) and description of action(s) II 
I I' Code I I I 
e."(ampie (e.g.), CA600 9/30/00 SWlvfU 1: imposition of SVE/AS system 
StabiH:.ation Afeasures for voe soil hot spot and GWplume 
Implemented 

I 

e,g., Interim lvfeasures CA640 6/30/01 SWiVf[J 1: GWeffectiveness and 
Report Received monitoring report for VOC plume, 



Activity(ies) 
(events: as defined in RCRlS) t 

CA 
RCRlS 
Event 

Code 

5 

&~uled 
D3te 2 

(QTR&Fi) 

Remarks 3 

(Im::ludc:: unit(s) am! description of acti~( s)} 

e.g.. Stabilization 
IIConstl1lction Complete 

CA6jO 9130101 Review of GW effectiveness monitoring I 

I report shows stabilization objectives to II I have been met. 
I 

e.g.. lHigration of CA750 9/30/01 Revised EI )\,femo 
Contaminated 
Groundwater Under 
Control 

In developing your EI In terim lvfilestone Schedule, please keep in mind that tlte Interim 
l'rfilestone Schedule will be used to track progress toward reaching a positive evaluation. 

VII. LEVEL OF CONFIDENCE ~ REACHING A POSITIVE EI EVALUATIO~ 
A~l) i\L\JOR ISSUES 

({{'tho 01:/1111I1t1n1'1 1'" I\;"n I),i· ,\,. i"'n""" /'Ivtl"') f\'. !.",.;·l., ",ffltd r:z",·;lNIJ1,...,.,DJ.1tnl rY1;-/;/'1/"'f~\l"''' ,..,!nrr,"rj L.LJ '""' .... '- 1'!,,4 .. ""' ..... ""·VIi 600..1 ... ,......, VI .I. ... , JUI UfU; UI UUt..,. V) £11.r:;.. L/I. v'"' V/j,Ifj,,,,,/Hl,A,,, .Ln.U.l.L.UH.!f J. jJLC.U,J'C. 

offer an opinion on the level of confidence held in the schedule outlined in Section n. In 
offering this opinion, please e.x:plain those major issues which greatZv injluence. positive!.,,' or 
negatively, the /e"Y'el of confidence.} 

Attachments: 1. CA72S: Current Human Exposures Under Control 
2. CA7S0: Migration of Contaminated Groundwater Under Control 



Current Human Exposures Under Control 
Environmental Indicator (E1) RCRlS Event Code (CA 725) 

ATTAcmlE~T 1 

Version: Interim Final 
2/5/99 

DOCL~IE~TA nON OF E~IRONl\-IE~TAL INDICA TOR DETER.'II~A TIO:"1 

RCM Corrective Action 

FaciUty Name: 
Facility Address: 
Facility EPA ID #: 

Environmental Indicator (E1) RCRIS Code (CA 725) 
Current Human Exposures Under Control 

1. Has all available relevant/significant information on known and reasonably suspected releases to soil, 
groundwater, surface water/sediments, and air, subject to RCRA Corrective Action (e.g., from Solid 
Waste Management Units (SWMU), Regulated Units (RU), and Areas of Concern (AOC)), been 
considered in this EI determination? 

If yes - check here and continue with #2 below, 

If no - re-evaluate existing data, or 

If data are not available skip to #6 and enter "IN " (more information needed) status code. 

RACKGROUNTI 

Definition of Environmental Indicators (for the RCP~ Corrective ".\ction't 

Environmental Indicators (EI) are measures being used by the RCRA Corrective Action program to go beyond 
programmatic activity measures (e.g., reports receited and approved, etc.) to track changes in the quality of the 
environment. The two EI developed to date indicate the quality of the eIfvironment in relation to current human 
exposures to contamination and the migration of contaminated groundwater. An EI for non-human (ecological) 
receptors is intended to be developed in the future. .. 

Definition of "Current Human Exposures Under Control" EI 

A positive "Current Human Exposures Under Control" EI determination ("YE" status code) indicates that there 
are no "unacceptable" human exposures to "contamination" (Le., contaminants in concentrations in excess of 
appropriate risk-based levels) that can be reasonably expected under current land- and groundwater-use conditions 
(for all "contamination" subject to RCRA corrective action at or from the identified facility (i.e., site-wide)). 

Relationship of EI to Final Remedies 

While Final remedies remain the long-term objective of the RCRA Corrective Action program the EI are near­
term objectives which are currently being used as Program measures for the Government Performance and Results 
Act of 1993, GPRA). The "Current Human Exposures Under Control" EI are for reasonably expected human 
exposures under current land- and groundwater-use conditions ONLY, and do not consider potential future land­
or groundwater-use conditions or ecological receptors. The RCRA Corrective Action program's overall missIOn 
to protect human health and the environment requires that Final remedies address these issues (i.e., potential 
future human exposure scenarios, future land and groundwater uses, and ecological receptors). 

Duration! Applicabilitv of El Determinations 

1 (CA 725 - Question 1) 



Current Human Exposures Under Control 
Environmental Indicator (En RCRIS Event Code (CA72S) 

Version: Interim Final 
2/5/99 

E1 Determinations status codes should remain in RCRIS national database ONLY as long as they remain true (i.e., 
RCRIS status codes must be changed when the regulatory authorities become aware of contrary information). 

2 (CA 725 - Question 1) 



Current Human Exposures Under Control 
Environmental Indicator (EI) RCRIS Event Code (CA725) 

Version: Interim Ftnal 
2,'5/99 

2. Are groundwater, soil, surface water, sediments, or air media !a:own or reasonably suspected to be 
"contaminated,,4 above appropriately protective risk-based "levels" (applicable promulgated standards, 
as well as other appropriate standards, guidelines, guidance, or criteria) from releases subject to RCRA. 
Corrective Action (from SW1HJs, RUs or AOCs)? 

)Iedia Yes No 4) RationalelKey Contaminants 

Groundwater 

Air (indoors i 
Surface Soil (e.g., <2 ft) 

Surface Water 

Sediment 

Subsurface Soil (e.g., >2 
ft) 

Air (outdoors) 

Ifno (for all media) - skip to #6, and enter "YE," status ;:;ode after providing or citing 
appropriate "levels," and referencing sufficient supporting documentation demonstrating 
that these "levels" are not exceeded. 

If yes (for any media) - continue after identifying key contaminants in each "contaminated" 
meditim, citing appropriate "levels" (or provide an explanation for the determin~tion that 
the medium could pose an unacceptable risk), and referencing supporting documentation. 

IfunknoVtn (for any media) - skip to #6 and enter "IN" status code. 

Rationale and Reference(s):, ________________________ _ 

"Contamination" and "contaminated'; describes media containing contaminants (in any form, 
NAPL and/or dissolved, vapors, or solids, that are subject to RCRA) in concentrations in excess 
of appropriately protective risk-based "levels" (for the media, that identify risks within the 
acceptable risk range). 

Recent evidence (from the Colorado Dept. of Public Health and Environment, and others) 
suggest that unacceptable indoor air concentrations are more corrunon in structures above 
groundwater with volatile contaminants than previously believed. This is a rapidly developing 
field and reviewers are encouraged to look to the latest guidance for the appropriate methods ace: 
scale of demonstration necessary to be reasonably certain that indoor air (in structures located 
above (and adjacent to) groundwater with volatile contaminants) does not present unacceptable 
nsks. 

Page 3 (CA 725 - Question 2) 



Current Human Exposures Under Control 
Environmental Indicator (ED RCRIS Event Code (CA 725) 

Version: Interim FicJl 
2/5/99 

3. Are there complete pathways between "contamination" and human receptors such that exposures can be 
reasonably expected under the current (land- and groundwater-use) conditions? 

, "Contami­
nated" 
Media 

Summarv Exnosure Pathway Evaluation Table 
Potential Human Receptors (Under Current Conditions) 

I Residents I Workers I Day­
Care 

,construction I Trespassers ,ReCreation I Food6 

I 
Groundwater Yes/No Yes/No Yes/~o Yes/No NIL NIL Yes/No 

Air (indoors) Yes/No Yes/)Jo Yes/~o NIL NIL NIL NiL 

Soil (surface, Yes/No Yes/No Yes/)Jo YesINo Yes/No Yes/No Yes/No 
e.g., <2 ft) 

Surface 
Water 

Sediment 

Soil 

I (subsurface, 
e.g., >2 ft) 

<-

Air 
(outdoors) 

, 

Yes/No Yes/No 

Yes/No YesINo 

N/L NIL 

Yes/No Yes/No 

NiL NIL YeslNo Yes/No Yes/No 

NIL NIL Yes/~o Yes/No Yes/No 

NiL Yes/No NIL NiL I Yes/No 

Yes/No Yes/No Yes/No NIL N,L 

Instructions for SummarY Exposure Pathwav Evaluation Table: 

1. For Media whlch are not "contaminated" as identified in #2, please strike-out specific Media, 
including Human Receptors' spaces, or enter "N/C" for not contaminated. 

2. Enter "yes" or "no" for potential "completeness" under each "Contaminated" Media -- Human 
Receptor combination (Pathway). 

Note: In order to focus the evaluation to the most probable combinations, some potential "Contaminated" 
Media - Human Receptor combinations (Pathways) are not assigned spaces in the above table (i.e, NiL -
not likely). \Vhile these combinations may not be probable in most situations, they may be possible in 
some settings and shouid be added as necessary. 

6 

If no (pathways are not complete for any contaminated media-receptor combination) - skip 
to #6, and enter "YE" status code, after explaining and/or referencing condition(s) in-place, 
whether natural or man-rr.ade, preventing a complete exposure pathway from each 
contaminated medium (e.g., use ootional Pathwav Evaluation Work Sheet to analyze major 

Indirect PathwayfReceptor (e.g., vegetables. fruits, crops, meat and dairy products, fish, 
shellfish, etc.) 

Page 4 (CA72S - Question 3) 



Current Human Exposures Under Control 
Environmental Indicator (En RCRIS Event Code (CA 725) 

pathways). 

Version: Interim Final 
2/5/99 

If yes (pathways are complete for any "Contaminated" Media - Hurnan Receptor 
combination) - continue after providing supporting explanation. 

If unkno\\<n (for any "Contaminated" Media - Human Receptor combination) - skip to #6 
and enter "IN" status code 

Rationale and Reference{s):, _________________________ _ 

Page 5 (CA 725 - Question 3) 



Current Human Exposures Under Control 
Environmental Indicator (En RCRIS Event Code (CA 725) 

Version: Intenrr: Fir:Jl 
2/5/99 

4 Can the exposures from any of the complete pathways identified in #3 be reasonably expected to be 
"significant,,7 (i.e., potentially "unacceptable" because exposures can be reasonably expected to be: 1) 

greater in magnitude (intensity, frequency andlor duration) than assumed in the derivatIon of the 
acceptable "levels" (used to identify the "contamination"); or 2) the combination of exposure magnitude 
(perhaps even though low) and contaminant concentrations (which may be substantially above the 
acceptable "levels") could result in greater than acceptable risks)? 

If no (exposures can not be reasonably expected to be significant (i.e., potentially 
"unacceptable") for any complete exposure pathway) - skip to #6 and enter "YEI! starns 
code after explaining and/or refe:encing documentation justifying \vhy the exposures (from 
each of the complete pathways) to "contamination" (identitied in #3) are not expected to be 
"significant." 

If yes (exposures could be reasonably expected to be "significant" (i.e., potentially 
"unacceptable") for any complete exposure pathway) - continue after providing a 
description (of each potentially "unacceptable" exposure pathway) and explaining and/or 
referencing documentation justifying why the exposures (from each of the remaining 
complete pathways) to "contamination" (identified in #3) are not expected to be 
"significant." 

If unknO\vn (for any complete pathway) - skip to #6 and enter "Ii'i" status code 

Rationale and Reference(s): _________________________ _ 

5 Can the "significant" exposures (identified in #4) be shown to be within acceptable limits? 

7 If there is any question on whether the identified exposures are "sig!lificam" (i.e., potenti:lily 
"unacceptable") consult a human health Risk Assessment specialist with appropriate education. 
training and experience. 

Page 6 (CA 72S - Question 4) 



Current Human Exposures Under Control 
Environmental Indicator (En RCRIS Event Code (CA 725) 

Version: Interim Final 
2/5/99 

If yes (all "significant" exposures have been shown to be within acceptable limits) -
continue and enter "YE" after sununarizing and referencing documentation justifying why 
all "significant" exposures to "contamination" are within acceptable limits (e.g., a site­
specific Human Health Risk Assessment). 

If no (there are current exposures that can be reasonably expected to be "unacceptabie")­
continue and enter "NO" status code after providing a description of each potentially 
Hunacceptabie;; exposure. 

IfunknoV;TI (for any potentially "unacceptable" exposure) - continue and enter "IN" status 
code 

Rationale and Reference(s): _________________________ _ 

Page 7 (CA 725 - Question 5) 



Current Human Exposures Under Control 
Environmental Indicator (En RCRIS Event Code (CA 725) 

Va-sion: Interim Fin3l 
2/5/99 

6. Check the appropriate RCRIS status codes for the Current Human Exposures Under Control EI event 
code (CA 725). and obtain Supervisor (or appropriate Manager) signature and date on the EI 
determination below (and attach appropriate supporting documentation as well as a map of the facility): 

YE - Yes. "Current Human Exposures Under Control" has been verified. Based on a 
review of the information contained in this El Determination, "Current Human Exposures" 
are expected to be "Under Control" at the _________ _ 
__________ facility, EPA ID # , located at 
___________ under current and reasonably expected conditions. Tnis 
determination will be re-evaluated when the Agency/State becomes aware of significant 
changes at the facility. 

NO - "Current Human Exposures" are NOT "Under Conuol." 

IN - More information is needed to make a deterrrjnation. 

Completed bYl.:;(s:.:.:ign~a~tu::.;re::.:) ___________ _ Date _____ _ 
(print) 
(title) 

Supervisor .... (s:.:.oign=a""'tu:::..r.:::"e) _____________ _ 
Corint) 

Date _____ _ 

(title) 
(EPA Region or State) 

- Locations where References may be found: 

Contact telephone and e-mail numbers 

8 

(name), ___________ _ 

~hone#)-----_____________ _ 
(e-mail) ________________ _ 

FI='iAL NOTE: THE HU~tA.'1 EXPOSI.:RES EI IS A QUALITA TIV"E SCREE~I~G OF EXPOSCRES 

A~D THE DETER"n~A TIO~S WITHI~ THIS DOCU;\IE~T SHOCLD ~OT BE I.:SED AS THE SOLE 

BASIS FOR RESTRlCTI~G THE SCOPE OF ;\lORE DETAILED (E.G., SITE-SPECIFIC) ASSESS.\IL\TS 
OF RISK. 

Page 8 (CA 725 - Question 6) 



Facility Name: 
Facility Address: 
Facility EPA ID #: 

ATTACHMENT 2 

Version: Interim Final 
2/5/99 

DOCUME:-iTA TIO"," OF E:-'Y'IRON:\IE:-iTAL L'IDICATOR DETER.'n~A TIO~ 

RCRA Corrective Action 
Environmental Indicator (En RCRIS Event Code (CA750) 
Migration of Contaminated Groundwater Under Control 

1. Has all available relevant/significant information on known and reasonably suspected releases to the 
groundwater media, subject to RCRA Corrective Action (e.g., from Solid Waste Management Units 
(SWi\-IU), Regulated Units (RU), and Areas of Concern (AOC)), been considered in this EI 
determination? 

If yes - check here and continue with #2 below, 

If no - re-evaluate existing data, or 

If data are not available, skip to #8 and enter"IN" (more information needed) status code. 

BACKGROUND 

Definition of Environmental Indicators (for the RCR\ Corrective Action) 

Environmental Indicators (EI) are measures being used by the RCRA Corrective Action program to go beyond 
programmatic at:tivity measures (e.g., reports received and approved, etc.) to track changes in th~ quality of the 
environment. The two EI developed to-date indicate the quality of the environment in relation to current human 
exposures to contamination and the migration of contaminated groundwater. An EI for non-human (ecological) 
receptors is intended to be developed in the future. 

Definition of "Migration of Contaminated Groundwater Under Control" EI 

A positive "Migration of Contaminated Groundwater Under Control" EI determination ("YE" status code) 
indicates that the migration of "contaminated" groundwater has stabilized, and that monitoring will be conducted 
to confirm that contaminated groundwater remains within the original "area of contaminated groundwater" (for all 
groundwater "contamination" subject to RCRA corrective action at or from the identified facility (i.e., site-wide)). 

Relationship of EI to Final Remedies 

While Final remedies remain the long-term objective of the RCRA Corrective Action program the EI are near­
term objectives which are currently being used as Program measures for the Government Performance and Results 
Act of 1993, GPRA). The "Migration of Contaminated Groundwater Under Control" EI pertains ONLY to the 
physical migration (i.e., further spread) of contaminated ground water and contaminants within groundwater (e.g., 
non-aqueous phase liquids or NAPLs). Achieving this EI does not substitute for achieving other stabilization or 
final remedy requirements and expectations associated with sources of contamination and the need to restore, 
wherever practicable, contaminated groundwater to be suitable for its designated current and future uses. 

Page 9 (CA 750 - Question 1) 



RCM Corrective Action 
Environmental Indicator (En RCRlS Event Code (CA750) 

Duration / Applicability of EI Detenninations 

Version: Interim Final 
2/5/99 

EI Determinations status codes should remain in RCRlS national database ONLY as long as they remain true (i.e., 
RCRIS status codes must be changed when the regulatory authorities become aware of contrary information). 

Page 10 «(A750 - Question 1) 



ReM Corrective Action Version: Interim Final 
Environmental Indicator (ED RCRIS Event Code (C.-\750) 2/5/99 

2. Is groundwater known or reasonably suspected to be "contaminated,,9 above appropriately protective 
"levels" (i.e., applicable promulgated standards, as well as other appropriate standards, guidelines. 
guidance, or criteria) from releases subject to RCRA Corrective Action, anywhere at, or from, the 
facility? 

If yes - continue after identifying key contaminants, citing appropriate "levels," and 
referencing supporting doctL.'TIentation. 

If no - Syjp to #8 and enter "YE" status code, after citing appropriate "levels," and 
referencing supporting documentation to demonstrate that groundwater is not 
"contaminated. " 

If unknown - skip to #8 and enter "IN" status code. 

Rationale and Reference(s):, _________________________ _ 

9 
"Contamination" and "contaminated" describes media containing contaminants (in any form, 
NAPL andlor dissolved, vapors, or solids, that are subject to RCRA) in concent:ations in excess 
of appropriate "levels" (appropriate for the protection of the groundwater re'iource and its 
beneficial uses). 

Page II (CA7jO - Question 2) 



RCR\ Corrective Action 
Environmental Indicator (E1) RCRIS Event Code (CA750) 

Version: Interim Final 
2/5/99 

3. Has the migration of contaminated groundwater stabilized such that contaminated groundwater is 
expected to remain within "existing area of contaminated groundwater,,7 as detined by the monitoring 
locations designated at the time of this determination? 

If yes - continue, after presenting or referencing the physical evidence (e.g., ground\'.:ate~ 
sampling/measurement/migration barrier data) and rationale why contaminated 
groundwater is expected to remain within the (norizontal or vertical) dimensions of the 
"existing area of groundwater contamination"\ 

If no (contaminated groundwater is observed or expected to migrate beyond the designated 
locations defining the "existing area of groundwater contamination"lo) - skip to #8 and 
enter "NO" status code, after providing an explanation. 

If unknown - skip to #8 and enter "IN" status code. 

Rationale and Reference{s):, ________________________ _ 

4. Does "contaminated" groundwater discharge into surface water bodies? 

to 
"existing area of contaminated groundwater" is an area (with horizontal and vertical dimensions) 
that has been verifiably demonstrated to contain all relevant groundwater contamination for this 
determination, and is defined by designated (monitoring) locations proximate to the outer 
perimeter of "contamination" that can and will be sampled/tested in the future to physically 
verify that all "contaminated" groundwater remains within this area, and that the further 
migration of "contaminated" groundwater is not occurring. Reasonable allowances in the 
proximity of the monitoring locations are permissibk to ir:corporate fonnal remedy decisions 
(i.e., including public participation) allowing a limited area for natural attenuation. 

Page 12 (CA 750 - Question 3) 



RCR\ Corrective Action 
Environmental Indicator (En RCRIS Event Code (CA750) 

Version: Interim Fin<ll 
2/5/99 

If yes - continue after identifying potentially affected surface water bodies. 

If no - skip to #7 (and enter a "YE" status code in #8, if #7 = yes) after providing an 
explanation and/or referencing documentation supporting that groundwater 
"contamination" does not enter surface water bodies. 

If unkno\vTI - skip to #8 and enter "IN" status code. 

Rationale and Reference(s): ________________________ _ 

Page 13 (CA750 - Question 4) 



RCM Corrective Action 
Environmental Indicator (En RCRIS Event Code (C'-\750) 

Version: Interim Final 
2/5/99 

5. Is the discharge of "contaminated" groundwater into surface water likely to be "insignificant" (i.e., the 
maximum concentration~ of each contaminant discharging into surface water is less than 10 times their 
appropriate groundwater "level," and there are no other conditIons (e.g., the nature and number of 
discharging contaminants, or environmental setting) which significantly increase the potential for 
unacceptable impacts to surfac~ water, sediments, or eco-systems at these concentrations)? 

If yes - skip to #7 (ar:d enter "':it" status code in #8 if #7 = yes), after documenting: 1) the 
maximum bown or reasonably suspected concentration~ ofkev contaminants discharged 
above their groundwater "level,'; the vaiue of the appropriate ;;ievd(s)," and if there is 
evidence ~b.at tb.e cor.ce:mations are increasing; and 2) providing a statement of 
professional judgement/explanation (or reference documentation) supportir.g that the 
discharge of groundwater contaminants into the surface water is not anticipated to have 
unacceptable impacts to the receiving surface water, sediments, or eco-system. 

If no - (t.l:e Cischarge of "contaminated" groundwater into surface water is pote::nially 
significant) - continue after documenting: 1) the maXImum known or reasonably suspected 
concentration! of each contaminant discharged above its groundwater "level," the value of 
the appropriate "Ievel(s)," and if there is evidence that the concentrations are increasing; 
and 2) for any contaminants discharging into surface water in concentrations" greater than 
100 times their appropriate groundwater "levels," providing the estimated total amount 
(mass in kgfyT) of each of these contaminants that are being discharged (loaded) into the 
surface water body (at the time of tbe determination), and identifying if there is evidecce 
that the ar.:ouc.t of discbargmg contaminants is increasing. 

If unknmvn - enter "I~" status code in #8. 

Rationale and Reference(s): _________________________ _ 

11 
As measured in g::oundwater prior to entry to the groundwater-surface water/sediment 
interaction (e.g., bYPDrheic) zone. 

Page 14 ((A750 - Question 5) 



RCR\ Corrective Action 
Environmental Indicator (ED RCRIS Event Code (CA750) 

Version: Interim FinJ! 
2/5/99 

6. Can the discharge of "contaminated" groundwater into surface water be shown to be "currently 
acceptable" (i.e., not cause impacts to surface water, sediments or eco-systems that should not be 
allowed to continue until a final remedy decision can be made and implemented!:)? 

If yes - continue after either: 1) identifying the Final Remedy decision incorporating these 
conditions, or other site-specific criteria (developed for the protection of the site's surfac e 
water, sediments, and eco-systems), and referencing supporting documentation 
demonstrating that these criteria are not exceeded by the discharging groundwater; OR 
2) providing or referencing an interim-assessment,13 appropriate to the potential for 
impact, that shows the discharge of groundwater contaminants into the surface water is (in 
the opinion of a trained specialists, including ecologist) adequately protective of receiving 
surface water, sediments, and eco-systems, until such time when a full assessment and final 
remedy decision can be made. Factors which should be considered in the interim­
assessment (where appropriate to help identify the impact associated with discharging 
groundwater) include: sunace water body size, flow, use!classificationibabitats and 
contaminant loading limits, other sources of surface water/sediment contamination, surface 
water and sediment sample results and comparisons to available and appropriate surface 
water and sediment "levels," as well as any other factors, such as effects on ecological 
receptors (e.g., via bio-assays/benthic surveys or site-specific ecological Risk 
Assessments), that the overseeing regulatory agency would deem appropriate for making 
the EI determination. 

If no - (the discharge of "contaminated" groundwater can not be shown to be "currently 
acceptableU

) - sl<jp to #8 and enter "NO" status code, after doc~menting the curr~D.rly 
unacceptable impacts to the surface water body, sediments, and/or eco-systems. 

If unknown - skip to 8 and enter "IN" status code. 

Rationale and Reference(s): ________________________ _ 

[2 

t3 

Note, because areas of inflowing groundwater can be critical habitats (e.g., nurseries or thermal 
refugia) for many species, appropriate specialist (e.g., ecologist) should be included in 
management decisions that could eliminate these areas by significantly altering or reversing 
groundwater flow pathways near surface water bodies. 

The understanding of the impacts of contaminated groundwater discharges into surface wate, 
bodies is a rapidly developing field and reviewers are encouraged to look to the latest guidance 
for the appropriate methods and scale of demonstration to be reasonably certain that discharges 
are not causing currently unacceptable impacts to the surface waters, <;ediments or eco-systerr:s. 
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RCM Corrective Action 
Environmental Indicator (ED RCRIS Event Code (CA750) 

Version: Interim Final 
2/5/99 

7. Will groundwater monitoring / measurement data (and surface water/sediment/ecological data, as 
necessary) be collected in the future to verify tJ.at contaminated groundwater has remained within the 
horizontal (or vertical, as necessary) dimensions of the "existing area of contaminated groundwater?" 

If yes - continue after providing or citing documentation for planned activities or future 
sampling/measurement events. Specifically identify the well/measurement locations which 
will be tested in the future to verify the expectation (identitied in #3) that groundwater 
contamination will not be migrating horizontally (or vertically, as necessary) beyond the 
"existing area of groundwater contamination." 

Ifno - enter "NO" status code in #8. 

If unknown - enter "IN" status code in #8. 

Rationale and Reference{s): _________________________ _ 
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RCR\ Corrective Action 
Environmental Indicator (En RCRIS Event Code (CA750) 

Version: Interim Final 
2/5/99 

8. Check the appropriate RCRIS status codes for the Migration of Contaminated Groundwater Under 
Control EI (event code CA 750), and obtain Supervisor (or appropriate Manager) signature and date on 
the EI determination below (attach appropriate supporting documentation as well as a map of the 
facility). 

YE - Yes, "Migration of Contaminated Groundwater Under Control" has been 
verified. Based on a review of the information contained in this EI detennination, 
it has been determined that the "}vligration of Contaminated Groundwater" is 
"Under Control" at the --------------------_________ f.acility , EPA ID # , located 
at Specitically, this detennination 
indicates that the migration of "contaminated" groundwater is under control, and 
that monitoring will be conducted to confirm that contaminated groundwater 
remains within the "existing area of contaminated groundwater" This 
detennination ¥Iill be re-evaluated when the Agency becomes aware of 
significant changes at the facility. 

NO - Unacceptable migration of contaminated groundwater is observed or expected. 

IN - More information is needed to make a determination. 

Completed bYl,;(s~ign=a~tu:::.:r""e.:...) ____________ _ 
I_f";..,t\ 
, LJIUlll 

(title) 

Supervisor l.;;(s~ign~a~tu~r..:::.e )l...-___________ _ 

(print) 
(title) 
(EPA Region or State) 

Locations where References may be found: 

Contact telephone and e-mail numbers 

(name) ___________ _ 
(phone #) ___________ _ 
(e-mail), ________________ -
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Optional Exposure Pathway Evaluation 'York Sheet 
Referenced in CA 725 - Question 3 

Exnlanatorv Footnotes: 

Exposure Pathway Evaluation Work Sheet is a qualitative evaluation of the "completeness" of 
major pathways between contamination and exposures by plausible receptors. This screening 
only evaluates the major pathways (that are common at many/most contaminated site situations) 
and should not be used to reduce the scope of a site-specific risk assessment (which should 
include all pathways which may be significant at a given site). 

Additional note: The following are special situations in which project managers should be 
cautious about using benchmark or other generic screening levels that have been derived with 
specific assumptions. In any of the situations, the risk manager should have a risk assessor 
provide assistance to review the use of the screening models. 

1) The use of screening levels when mUltiple contaminants are present at a site; most guidances 
were developed for single contaminant exposures scenarios and are not appropriate to 
consider compounded or synergistic effects of multiple contaminants. 

2) The use of screening levels when multiple routes of exposure are possible for given 
contaminant; some of the screening guidances consider multiple exposure routes but all of 
them do not. 

3) The use of soil screening levels at sites with oily soils, free phase hydrocarbon on the 
groundwater, and free phase hydrocarbon below the water table; the guidances were 
developed assuming water leaching of soils not oil transport of contaminants through soils. 

Page 1 of 7 (Optional Evaluation Work Sheet) 



Optional Exposure Pathway Evaluation \York Sheet 
Referenced in CA 725 - Question 3 

(1/5/99 Draft) 
Screening Potentially Complete Pathways for Contaminated GROlJNDW ATER 

Off-site wells impacted? 
GW wells not " 
Cont. 

On-site wells impacted? 
GW wells not " 
Cant. 

Potable use 
Non-potable uses 

Potable use 
Non-potable uses 

PhyVInst. controls? Resident 
(e.g., treatment @ wellhead?) (ingestion) 

Swimming pools? 
Showering?? 

PhyVInst. controls? 
(e.g., gw-use restrictions?) 
Process-water exposures? 
Watering landscaping? 
Showering?? 

( dermal) 

\Vorker (lY!) 
(ingestion) 
(inhalation) 
(dermal) 

On- or Off-site 
GW 

canst. into gw expected? PhyVInst. controls? Canst. Work. 

Cant. 

On- or Off-site 
GW 

(1/5199 Draft) 

" " not " (e.g., PPE/Training req?) (inhalation) 

irrigation of veg./fruit expected? PhylJ1nst. controls? 
" ~ ~ veg . .Ifruit not " (e.g, testing/restrictions?) 
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(dermal cant.) 

Food Supply 
(Ingestion) 
Cont. 



Screening Potentially Complete Pathways for Contaminated SURF ACE SOIL 

Off-site contam. expected Private yards, etc. 
SS contam. not " Not heavy use areas 
Cant. 

On-site 
SS 
Cont. 

rnnt!1m F'Ynprtpri 
-~~.~ ••. - •• t'--'~~ 

contam. not " Not heavy use areas 

On- or Off-site cant. construction expected? 
SS construct. not " 
Cont. 

On- or Off·site 
SS 
Cant. 

veg./fruiUgame expected? 
veg./fruiUgame not " 

PhyVInst. controls? Resident 
(e.g., vegetation, etc.) Recreator 

(ingestion) 
(dermal cant.) 
(inhalation) 

Dh"'l:fllT",C't 1"'f"\....,t-r-l"'I.lroC) 
.L ilJ 11 .lil.) •• ""VU.IV1.): 

(e.g., PPElFencing?) 
(Ok for children?) 

Worker (~1) 
Trespasser 
(ingestion) 
(inhalation) 
(dermal) 

PhyVInst. controls? Const. Work. 
(e.g., PPElTraining req?) (ingestion) 

(inhalation) 
(dermal co n t.) 

PhyUlnst. controls? Food Supply 
(e.g,; TestinglRcstrictions?) (Ingestion) 
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Screening Potentially Complete Pathways for Contaminated SlJRFACE WATE~'SEDD,lE~T 

Off-site contam. expected? Water supply intakes? 
SW IS contam. not " "not expected 
Cont. 

Off-site contam. expected? 
SW/S contam. not" 
Cont. 

On-site contam. expected 
SW/S contam. not" 
Cont. 

Private yards, etc. 
Not heavy use areas 

High use/maint. areas? 
Not heavy use areas 

On- or Off-site 
CUTfC 
o.JH/u 

construct. expected? 
construct. not " 

Cont. 

On- or Off-site 
SW/S 
Cont. 

fish/shellfish/veg./game expected? 
fish/shellfish/veg./game not " 

PhylJlnst. controls? Resident 
(e.g .. treated prior to) (ingestion) 

PhylJ1nst. controls? 
(e.g., remoteness?) 
( children?) 

PhylJ1nst. controls? 
(e.g., fences/signs?) 
( children?) 

PhyVlnst. controls? 
(e.g., PPE/training req?) 

PhylJ1nst. controls? 
(e.g., consumption 
restrictions?) 

( inhalati on) 
(dermal cont.) 

Resident 
Recreator 
(ingestion) 
(inhalation) 
(dermal cont.) 

Worker (:\1) 
Tresspassor 
(ingestion) 
(inhalation) 
(dermal cont.) 

C onst. Work. 
(ingestion) 
(inhalati on) 
(dennal cont.) 

Food Supply 
(Ingestion) 
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Screening Potentially Complete Pathways for Contaminated SUB-SURF ACE SOIL 

On- or Off-site 
SubSoil 

Cont. 

On- or Off-site 
SubSoil 
Cont. 

(115/99 Draft) 

construction expected? 
construct. not 10 

PhyllInst. controls? 
(e.g., PPE/training req?) 

deep rooted veg.!fruit expected? PhyllInst. controls? 
10 veg./fruit not 10 (e.g., planting restrictions?) 
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Const. Work. 
(ingesti 
on) 

(inhalation) 
( dermal cont.) , - - ---/ 

Food Supply 
(ingestion) 



Screening Potential Pathways for Contaminated INDOOR AIR 

Contamination in groundwater, surface or subsurface soil, surface water, or sediments; 

Adjacent to homes? vapors/particulates likely? 
" not " " no " " 

Adj. to workplace bldgs? vapors/particulates likely? 
" not " " no " " 

Outdoor Air - Addressed in Earlier Pathways 

PhyVInst. controls? 
(e.g., barriers/veg.) 

PhyVInst. controls? 
(e.g., barriers/veg.) 

(l/5/99 Draft) Page 6 of7 (Optional Evaluation Work Sheet) 

Resident 
(inhalation­
indoors) 

Worker 
(inhalation­
indoors) 



Examples of Exposure Controls 

1. Physical Exposure Controls 

Caps 
F ences/walls 
Security Guards 
Vegetative Cover 
Natural Inaccessibility 

Treatment of media (prior to exposure) 
Vapor barriers 1 ventilation systems 

2. Institutional Exposure Controls 

Posted Signs 
Land-use Restrictions 
LevelofPPE 
Safety Training 1 Newsletters 
Activity Permits 1 Notifications 
Well Restrictions 
Media-use Restrictions 

(e.g., zoning, deed, Responsible Party statements) 
(Personal Protection Equipment) 

(e.g., construction permits 1 notifications) 

Responsible Party statements of activity 1 use restrictions 
Testing 1 Montitoring (and restrictions if necessary) 
Consumption Restrictions . 
Restrictions on Frequency of Exposures 
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PROMOTE PROTECT PROSPER 

2600 Bull Street 
Columbia. SC 29201-1708 MEMORANDUM 
COMMISSIONER: 
Douglas E. Bryant TO: Project File 
BOARD: 
John H. Buniss 
ChaIrman 

Joan Hartley, Manager 

William M. Hull. Jr .• MD 
Vice Chairman 

Corrective Action Engineering Section 
Bureau of Land and Waste Management 

Roger Leaks. Jr. 
Secretary 

Mark B. Kent 

Cyndl C. Mosteller 

Brian K. Smith 

Rodney L. Grandy 

FROM: 

CC: Jon Johnston, RCRA Branch USEPA Region IV 
Caron Falconer, RCRA North Programs Section USEPA Region IV 
Rich Richter, Trident District 

Johnny Tapia P., Environmental Engineer Associate 
Corrective Action Engineering Section 
Bureau of Land and Waste Management 

SUBJ: Evaluation of the Charleston Naval Shipyard's status under the RCRIS 
Corrective Action Environmental Indicator Event Codes (CA 725 and CA 750) 

EPA 1.D. Number: SCO 170 022 560 

DATE: September 18, 1997 

I. PURPOSE OF MEMO 

This memo is written to formalize an evaluation of the Charleston Naval Shipyard's status in relation to the 
following RCRIS corrective action codes: 

1) Human Exposures Controlled Determination (CA725), 

2) Groundwater Releases Controlled Determination (CA 750). 

The applicability of these event codes adheres to the definitions and guidance provided by the Office of Solid 
Waste (OSW) in the July 29, 1994, memorandum to the Regional Waste Management Division Directors. 

The State of South Carolina became authorized, in January 1995, to implement those portions ofRCRA covered 
under the HSW A Corrective Action process. The recommendations provided in this memo have been generated 
in cooperation with the US EPA Region IV staff through the use of EPA's current Environmental Indicator 
ranking system. 
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II. HUMAN EXPOSURES CONTROLLED DETERMINATION (CA725) 

There are three (3) national status codes under CA 725. These status codes are: 

1) YE Yes, applicable as of this date. 

2) NA Previous detennination no longer applicable as of this data. 

3) NC No control measures necessary. 

The State of South Carolina in conjunction with EPA Region IV, has also added a RCRIS status code to CA 725 
which tracks initial evaluations in which a determination is made that plausible human exposures to current 
contamination risks are not controlled. This status code is listed as "NO, not applicable as of this date." Use of 
this status code is only applicable during the first CA 725 evaluation. Evaluations subsequent to the first 
evaluation will use the national status codes (i.e., YE, NA and NC) to explain the current status of exposure 
controls. 

Note that the three national status codes for CA 725 are based on the entire facility (i.e., the codes are not SWMU 
specific). Therefore, every area at the facility must meet the definition before a YE, NA or NC status code can 
be entered for CA725. Similarly, the status code, NO, is applicable if plausible human exposures are not 
controlled in any areas of the facility. 

This particular CA 725 evaluation is the first evaluation perfonned by SCDHEC for the Charleston Naval 
Shipyard. Because assumptions have to be made as to whether or not human exposures to current media 
contamination are plausible and, if plausible, whether or not controls are in place to address these plausible 
exposures, this memo first examines each environmental media (i.e., soil, groundwater, surface water, air) at the 
entire facility including any offsite contamination emanating from the facility rather than from individual areas 
or releases. After this independent media by media examination is presented, a final recommendation is offered 
as to the proper CA725 status code for the Charleston Naval Shipyard. 

The following discussions, interpretations and conclusions on contamination and exposures at the facility are 
based on the following reference documents: 

1. Memo from Lawson Anderson (ENH) to Project Team 
"Summary of Geoprobe Investigation CTO-290" June 28, 1996. 

2. Zone H Draft RFI Report, July 5, 1996. 
3. Zone A Draft RFI Report, September 12, 1996. 
4. Memo from Lawson Anderson (EAIH) to Tony Hunt (SOUTHDIV) 

"SUJTdlilli-y' of S\ll!vPJ 39 Investigations for DHEC Hess Oil Project ~v1anager"" 
October 9, 1996. 

5. Site-Specific RFI Discussions for SWMUs 1,2 and 39, August 19,1997. 
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III. MEDIA BY MEDIA DISCUSSION OF CONTAMINATION AND THE STATUS OF 
PLAUSIBLE HUMAN EXPOSURES 

Releases from SWMUs and/or AOCs have contaminated groundwater at concentrations above relevant action 
levels. SWMU 39 is the site of a former storage area for petroletun, oil and lubricant (POL) drtuns. As part of 
Zone A investigation, detections of chlorinated solvents and BTEX compounds were reported in shallow 
groundwater, as reported in references 3 and 4. There has been a total of 11 groundwater sampling event, a 
Geoprobe ltwcstigation and a CPT investigation (Reference 5) , whjch reported the following Ieve!s of detections: 
PCE= 1-16 ugll (MCL= 5 ugll); TCE=1-91 ug/1 (MCL= 5 ug/L); OCE=1.2-6.5 ug/l (MCL= 7 ug/l); vinyl 
chloride VC= 1.9-5.8 ug/I.I (}v1CL= 2 ugll)~ w~d Benzene= 25-170 ug/l (~v1CL= 5 ug/l). Subsequent investigation 
(reference 1) identified a suspected pltune and levels consistent with previous investigations. Deep and 
intermediate groundwater bearing zones are being monitored, specially at the west boundary of the base, that is 
adjacent to a marsh area and close to a residential zone. At this point vinyl chloride was detected in shallow 
groundwater up to 6.2 ug/L (Reference 5). A northwest to southwest trending divide lies in the central portion 
of zone A, and behaves as a recharge zone for the shallow aquifer. Groundwater to the east of this divide flows 
toward the Cooper River. To the south, groundwater flows toward Noisette Creek; to the west groundwater flows 
either to the west into the marsh and wetland feeding Noisette Creek or to the south directly to\vard Noisette 
Creek. The surficial aquifer at the Charleston Naval Base is not used as a source of drinking water, and research 
indicated that no drinking water wells exist in a four mile radius of the base, however private non-reported wells 
do exist. 

SWMU 166 located on the Naval Annex property has a chlorinated solvents pltune in shallow, intermediate 
and deep groundwater that has aiready moved off-site. The detections off-site were: PCE=25- i 00 ug/L (MCL= 
5ug/L), TCE=4-100 ug/L (MCL= 5ug/L), OCE=7-47 ug/L (MCL=7ug/L). TCE concentrations at the property 
boundary reached 3,940 ug/L. This information is contained in references 2, 5, 6, 7 & 8 listed In section V of this 
memo. Currently no controls are in place. 

In addition to the observed groundwater contamination, there are plausible htunan exposures to this 
contamination. For example, at SWMU 39 there is a possible groundwater-to-surface water cross-media transport 
to the marsh area because of the shallow groundwater table (as low as 2 feet), but surface water and sediment 
samples collected indicated that transfer from groundwater to surface water is not happening to date. No controls 
are installed to stop groundwater from migrating off-base or to prevent access to the marsh area and the 
headwaters of Noisette Creek. Both, the marsh area and Noisette Creek are used regularly for fishing and 
shellfish collection. Currently, these plausible htunan exposures to contaminated groundwater are not controlled. 

On August 25, 1997 a group of sites were considered for expedited corrective measures. SCDHEC and EPA had 
asked the Navy to expedite Interim Measures/ Corrective Measures, at sites where off-site migration is possible 
and no controls are in place. The first submittal towards controlling off-site migration of chlorinated solvents 
at SW1v!U 39, SWMU 166 and AOe 607 is due on October 10, 1997. Other sites with groundwater 
contamination located within the base property will also be included in this submittal. 

Based on the above discussion, plausible human exposures to groundwater contamination are currently 
not controlled and control measures for groundwater are necessary. 

Releases from SWMUs and/or AOCs have possibly contaminated surface water at concentrations above relevant 
action levels. Currently surface water bodies that surround the Charleston Naval Base (Shipyard Creek, Noisette 
Creek and the Cooper River) are under investigation. There is evidence of past releases from AOCs/SW~fUs ( 
through the storm sewer system or surface runoff), to the above mentioned water bodies Many of these outfalls 
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discharge into the Cooper river. Dry-docks operations were mainly for repair and construction of naval ships, 
which was one of the main activities at the base. Waste produced from these activities were regularly released 
into the Cooper river. 

In addition to the possible presence of surface water contamination, there are plausible human exposures, for 
example, discharges into the creeks and rivers where fishing and shellfish harvesting for human consumption 
has been observed. These plausible human exposures are not currently controlled. 

Based on the above, plausible human exposures to surface water contamination are not controlled and 
control measures are necessary at this time. 

Soil at the facility is contaminated at concentrations above relevant action levels. There are numerous 
AOCslSWMUs contaminated with inorganics, PCBs, pesticides. Polycyclic Aromatic Hydrocarbons (PAHs) are 
present throughout the entire facility. SWMU 9 is a 11 acre landfill that received industrial and domestic waste. 
This landfill is surrounded by SWMUs 19,20 and 121, AOCs 649, 650, 651, and 654. All are studied as one unit. 
SWMU 19 had 10 detections ofBaP 010-604) ug/Kg. The BaP RBC is 88 ug/Kg. PCBs were detected (32-
2,300) ugIKg. Its RBC = 83 uglkg. At SWNfU 20, BaP was detected in nine out often locations in the range (87-
820 ) ugIKg. The BaP RBC= 88 ug/Kg. At SWMU 121, BaP was detected in 11 soil samples in the range (77-
1,700) uglKg. Benzo(a)anthracene and Benzo(b)f1uoranthene were detected in 8 and II soil samples respectively. 
Their detections range was (93-1,900) ug/Kg and (92-2,700) ug/Kg respectively. The RBC for both PAHs is 
880 ugIKg. PCBs (RBC =83 ugIKg) were detected in the range of 66- 4,300 ug/Kg. Lead, Beryllium and copper 
were detected in all soil samples at (40.6-2,770) mg/Kg, (0.16-14.6) mg/Kg, (60-4,060) mg/Kg respectively. 
Their RBCs are 400 mg/Kg, O. 15 mg/Kg and 3,100 mg/Kg respe{;tively. AGes 649, 650 and 651 had detections 
of PAHs Benzo(a)anthracene, BenzoCb)f1uoranthene and Benzo(a)pyrene with maximum detections of 1,900, 
4,000 and 2,000 respectively. 

In addition to the soil contamination at the facility, there are plausible human exposures to this contamination. 
For example, the area of SWNfU 9 that encompass the above mentioned SWMUs and AOCs, is not fenced or 
has any access control to the area. There is not a designed cap or cover on top of the landfill area. Probable past 
exposure occurred because a running track and a baseball field were constructed on top of the landfill and 
adjacent areas. Current site workers have unrestricted access to this area. The area that bounds the landfill, by 
the side of Shipyard creek has no access controls to prevent trespassers from entering the site. These plausible 
human exposures are not controlled. 

Based on the above discussion, plausible human exposures to contaminated soil are not controlled and 
control measures are necessary at this time. 

Releases to air from soil, groundwater and/or surface water contaminated by SWMUs and/or AOes at the faciiity 
are not known to be occurring at concentrations above relevant action levels or not expected to be occurring above 
relevant action levels. 

Therefore, there is no human exposure to contamination via an air route. 

IV. STATUS CODE RECOMMENDATION FOR CA72S: 

As explained in Section III, because human exposures to contamination are not currently controlled for 
groundwater, surface water and soil, it is recommended that CA725 NO be entered into RCRIS. Page 7 of this 
memo IS the summary table for the selection of the proper Status Code for CA 725. 
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V. GROUNDWATER RELEASES CONTROLLED DETERMINATION (CA750) 

There are three (3) status codes listed under CA 750: 

1) 

1\ 
'"-J 

3) 

YE 

NA 

NR 

Yes, applicable as of this date. 

Previous determination no longer applicable as of this date. 

No releases to gJoundwater. 

SCDREC in conjunction with EPA Region IV, has also added an additional RCRlS status code which tracks the 
initial evaluations in which a determination is made that groundwater releases are not controlled. This status code 
is listed as ''NO, not applicable as of this date." Use of the regional status code is only applicable in the first 
CA 750 evaluation. Evaluations subsequent to the first evaluation will use the national status codes (i.e., YE, NA 
and NR) to explain the current status of groundwater control. 

Note that the three national status codes for CA 750 are designed to measure the adequacy of actively or passively 
controlling the physical movement of groundwater contaminated with hazardous constituents above relevant 
action levels. The point where the success or failure of controlling the migration of hazardous constituents is 
measured is termed the designated boundary (e.g., the facility boundary, a line up gradient of receptors, the leading 
edge of the plume as defmed by levels above action levels or cleanup standards, etc.). Therefore, every 
contaminated area at the faciiity must meet the defmition before these eventistatus codes can be entered. 
Similarly, the regional status code is applicable if contaminated groundwater is not controlled in any area(s) of 
the facility. 

This evaluation for CA 750 is the first formal evaluation performed for the Charleston Naval Shipyard. Please 
note that CA 750 is based on the adequate control of all contaminated groundwater at the facility. 

The following discussions, interpretations and conclusions on contaminated groundwater at the facility are based 
on the following reference documents: 

I. Memo from Lawson Anderson (EAIH) to Project Team 
"Summary of Geoprobe Investigation CTO-290" 
June 28 1996. 

2. Zone H Draft RFI Report, July 5, 1996. 
3. Zone A Draft RFI Report, September 12, 1996. 
4. Memo from Lawson Anderson (EAIH) to Tony Hunt (SOUTHDIV) 

"SuInmary of SWMTJ 39 Investigations for DHEC Hess Oil Project Manager" 
October 9, 1996. 

5. Britton Dotson (EAIH) to Tony Hunt (SOUTHDIV), February 5, 1997 
" Updated Zone K 60% Meeting Notes" 

6. TCE Plume Geoprobe Sampling Locations, March 21, 1997 
7. TCE Plume Geoprobe Sampling Locations, May 13, 1997 
8. Naval Annex and Vicinity TCE Plume Investigation, September 8, 1997 
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VI. STATUS CODE RECOMMENDATION FOR CA750: 

Based on data contained in the documents referenced in Section V and summarized in the groundwater portion 
of Section III, releases from SWMUs and/or AOCs have contaminated groundwater at concentrations above 
relevant action levels. Additionally, references 2, 5,6, 7 and 8 describe the identified TCE plume at SWMU 166. 
This plume has not been completely characterized yet. It is moving off-base. 

Although the groundwater is contaminated above relevant action levels, control measures have not been 
implemented. Because all giowJdwater contanlination at the facility is not controlled arld Hlis is t.'"te fIrst 
evaluation at this facility, it is recommended that CA 750 NO be entered into RCRIS. 

On August 25, 1997 a group of sites were considered for expedited corrective measures. SCDHEC and EPA had 
asked the Navy to expedite Interim Measures/ Corrective Measures, at sites where off-site migration is possible 
and no controls are in place. The first submittal towards controlling off-site migration of chlorinated solvents 
at SWMU 39, SWMU 166 and AOC 607 is due on October 10, 1997. Other sites with groundwater 
contamination located within the base property will also be included in this submittal. 
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Table 1: Summary Table for Use in Selecting the PropE~r status Code for CA725 
t--- I 

OPTION 

t-

I I 
1.Media not contaminated] 

f- I 
2.The media is 
contaminated and cleanup 
standards met to the 
point of controlling 
plausible human exposures 

I""" 
3.The media is 
contaminated [onsite 
and/or offsitej and all 
plausible [onsite and/or 
offsitej human exposures 
are controlled by 
[Stabilization/IM and/or 
Access Controlsj2 

I 
4.The media is 
contaminated [onsite 
and/or offsitej and some 
plausible human exposures 
are not controlled 

L-

. 

Gro undwater 

. 

l-/ 

Media 

Surface 
Water Se 

y' 

Soi 
dim 

y' 

-

· 
1 
ent 
· 

· 
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Air 

y' 

STATUS CODE 
MEDIA FALL 
THE SAME OF 

NC 

IF 
UND 
TIO 

ALL 
ER 
N 

. 
YE ( 1 

YE ( 1 

NO 
(if fi 

evaluat 

NA 
(if secor 

subseq\ 
evaluat 

A) 

B) 

rst 
ion 

ld 0 

ent 
ion 

I 

r 

I 

-----------

STATUS 
CODE FOR 
SPECIFIC 
FACILITY 

I 

NO 



FOOTNOTES: If there lS not enough concrete information avallable for an easy 
determinatlon as to whether or not a medium is contamlnated, then, 
a judgement must be made as to whether or not contamination can be 
reasonably expected given the site-specific nature of facility's 
operational history. If a reasonable assumption on contamination 
cannot be made for every environmental media, then a CA725 
determination cannot be made. 

Stabilization/Interim Measures and/or Access Controls which account 
for all exposures In all media at the facility will be covered 
under this option. In addition to fences, soil covers, etc., 
Access Controls can include those specific cases where human 
exposures to onsite contamination are restricted due to a lack of 
human receptors (e.g., the groundwater is contamlnated but there 
are no onslte drinking water wells and the facility recognizes that 
drinking water wells should not be installed). With regard to 
contamination that has migrated offsite, plausible human exposures 
cannot be considered controlled unless tangible control measures 
have been implemented to prevent human exposure to the offsi te 
contaminatlon. 
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ZONE 

S\VMUs/ AOCs THAT CONTRIBUTED TO "NO" DETERMINATION FOR ENVIRONMENTAL INDICATORS 
CODES CA 725 AND CA 750 

SWMU 
OR 
AOC# 

G.W. contaminants >MCLs 
(uglL) 

CHARLESTON NAVAL SHIFIYARD 
September 03, 1997 

(reyision of June 16, 1997 version) 

Soil contaminants 
>RBCs/Bkgd .. (ppb) 

Plausibl~: Hum 
Pathways. 

Ian Exposure Stage of Nexlt Observations 
CA. CA. 
Process Stelll 

A 39 PCE (1-16» 5 *BEQs (15.2-5,780) > 88 
Aroclor 1260 (26-1,100) > 
83 

- Marsh adjacen [to plume RFI Report in Site to - No signs or controls in place. 

~ 
POL 
Storage 
Area 

TCE (1-91) > 5 
DCE (1.2-6.5) < 7 
VC (1.9-5.8) > 2 
*Benzene (25-170) >5 
RISK 
RES: 8E-4 HI= 14 
IND: 2E-4 111~ 2 
Major contributors, benzene, \"111) I 
chloride, DCE, PCE and arse:nic. 
Total 21 COCs in g\\. 

- Off-site contamination from Hess 
tank farm. 

RISK: 

RES: 4E-5 HI=O 6 
IND: 7E-6 Ill= 0.02 

Major contributors are BEQs 
and beT) Ilium. 7 COCs 
identified in total. 

*BEQs is the total number or 
equiyalent for PAHs 

-GWtoSWpo 
- Marsh/wetland 
for fishing. 
- Marshi\'\etland 
- Apartml:nt bid 
300 ft of\\ell;; 
Chloride \\as de 
g\\ in excess of 
- Contaminated 
Nayy property 

sible transfer reyision. CMS - Base north Gates now closed. 
sporadically used - 6/11197 agreed to perform DemolJM 

Risk project to preyent off-site contamination 
feed Noisset1e Creek Assessment at the suspect base/marsh boundary. 

~ ... located About for this - Surface water ad sediment sampling at 
1\\ here Yin) I SWMUwas the marsh area did not detect VOCs. 
tee ted in intermediate received -On 8/25/97 Navy agreed to present a 
MCL=2ugL 8/20/97 plan to address this area. 
~\\ is migrating off -GW is not know to be used as a drinking 

water source. 



ZONE SWI\1U G.\V. contaminants >MCLs Soil contaminants Plausible Human Exposul'e Stage of Next Obsen'ations 
OR (uglL) >RBCs/Bkgd .. (ppb) Pathways .. C.A. C.A. 
AOC# PI'ocess Step 

I-I SWMU9 SUI'face Watel": (WQC) SOILS RISK -Site accessible by current \\orkers. RF1 Report Site to -No signs or controls in place. 
includes Cr (194-221) >50 -GW to surface \\ ater transfer was CMS -Zone J RF1 \\111 study \\ater bodies to 
SWMUs Cu (40.7-50 8) >29 UNIT RES IND possible. conditionally (;onfirm releases from units adjacent to 
19,20,121 Lead (73) >8.5 -GW movc:s to\\ard Shipyard Creek. approved Shipyard Creek. Field inYestigatlOn in 
& AOCs Groundwater. 121 2E-4 3E-5 - Occasionally high tide submerges 8.'28/97. progress. 
649,650,6 Shallow GW main risk contributors: 19 6E-5 lE-5 marshy arc:a located at the landfill Preliminary results indicated areas \\ ith 
51,654 Chlorinated benzenes 20 IE-5 3E-6 boundary. metals concentrations in excess ofRBCs 

Chlorinated Alkenes/Alkanes 650 6E-5 IE-5 -Nature of present landfill cover is and/or SSL. 
Landtill & Arsenic not kno\\n. .. On 8·25 /97/Nay)' agreed to propose a 
areas Alk~ phenols The main contributors for soil -Shipyard creek used for fishing??? I:xpedited 1M. Remedy for the site 
around PAIls risk \\ ere BEQs, PCBs and -Marsh samples found high metals. .. GW is not kno\\n to be used as drinking 

Antimony Metals. - Zone J sc:dlment and surface \\<lter \\ ater source. 
Dee!! GW mam risk contributors' samples would a!.sess contamination 
Chloroform in Shipyard Creek. 
Carbon Disullide 

RISK 1 sl & 2nd quarter GW 
sampling: 

RES: IE-I,2E-3,HI=1l 
IND: 2E-2, 7E-4, HI= 6 

H 17 -Chlorobenzene : 4,750> 3.9 Arodor 1260 - GW flo\\ is to\\ard the Cooper RF1 Report site to .. No signs or controls in place 
Oil Spill -1,3 Dichlorobenzene: (36-245,000) > 83 Ri\"er- 1,200 ft. conditionally CMS ·.zone J \\ ill address/confirm \\ ater 
Area, (550-13,000ppm»600 TPH (12-1,200) >100 ppm - Soils have no restricted access approved bodies contamination 
about -1,4 Dichlorobenzene: -Free product \\as reported in one g\\ 8/29.'97 .. On 8/25/97 Navy agreed to proposed 
14,000 (830-23,000)ppm> 75 RISK samphng c:\"ent I:xpedited remedyllM for this site. 
gallons -1,2,4 T richlorobenzene: 4E-4 residential - Release under a building(FMB 61) .. GW is not know to be used as a 

(520-160,000)ppm> 70 8E-5 mdustrial currently occupie:d by the Border drinking water source. 
-TPH GRO: 5,100 uglL Patrol School 
-Cyanideupto 1,100,000 
ug'L>730(tap) 
-Benzidine (56) > 0.00029 
-Aroclor 1260 up to 290,000 ppm 
RISK 
Residential: 2E-l, HI= 79/34 
Industrial: 6E-2 , HI = 12 

----- -- ._-



-
ZONE SWMU G.\V. contaminants >MCL 

OR (uglL) 
AOC# 

-
F 607 PCE (45,000) > 5 

Dry TCE (1,300) > 5 
Cleaning VC (9» 2 

I Building total DCE (18-99) > 70 
Lead (18-99) > 15 

c 44 BElli' (800) > 6 
Coal Be (21.9) > 4 
Storage Pb (2.1-19.8) >15 
Area Ni (2-221) > 100 

RISK 
2E-3 residential HI= 33 
6E-4 industrial HI= 5 

K sw~ru TCE+DCE detections' 
166 Shallo\\ GW (1-15,000) 
Se\\er Intermediate: (1-86,000) 

) System Deep' (4-137,000) 
at Na\'al Off-site locations: 
Anne, PCE (25-100) >5 

TCE (4-100) >5 

.---
i' . J 

DCE (7-47) >7 

Soil contaminants 
>RBCs/Bkgd .. (ppb) 

As (1.3-103) >9.44 
Be (0.22-2.0»0.15 
Cr(3.4-61.5»50.4 

RISK 
Res: 2E-4 -IE-5 
Ind: 3E-5 - 2E-6 

TCE (2-59,000) ppm in 
source area 
>58,000ppm(RBC) 

Plausible Hum 
Pathway: ii. 

- Located ~ 150 
boundary 
-Deep G1 

next 
iN flO\\ 
VOCs 
line 

Area and 
boundary 

-No Risk Asses 
date. 
- Exposul 'e at en 
known. 

- GW flo' ,\ S to\\ 

\\ ater 
hertha 

- Surface 
levels hig 
QC \e\'eb for m 

ed for 
O\\S to 

- Creek u 
- Creek fl 

- TCE pll 
property, 
Concentr 
3,940 ug 
- Naval A 
- Possible 
- No Ris~ 

meha 
movin 
ations 
L. 
nnex a 
secon 
Asses 

:Ill Exposure Stage of Next Obsel'Yations 
CA. C.A. 
Process Step 

ft. from base RFI Report in Revi,ew -No controls are in place. 
:> residential Area. preparation of RFI - Open area, accessible. 
s toward residential report - Assessment in progress. 
\\ ere detected at base - Contamination appears have not 

reached the base boundary. GW is 
infiltrating sanitary sewer line \\ hich is 

men! performed to affecting g\\>' migration. 
- On 8/25/97 Navy agreed to propose an 

d of se\\ er line is not expedited action for this site. 

ud Noissette Creek RFI Report in CMS - IM removed coal piles to reduce runoff-
:amples indicated revision, more leachability 
n EPA's Freshwater samples being - North Gate no\\ remains locked. 
:tals collected - Zone J RFI Investigation \\ill address 
fishing. water bodies. Field Investigation in 
.\ ard Copper River. progress. 

- Preliminary non-validated results 
available for sediment and surface \\ater 
samples. 

s reached off-base RFI field Review -Assessment phase not concluded. 
~ under (1-26). investigation ofRFI -Naval Annex is a non-contiguous 
It boundary reach and report report property to the base. 

preparation in - On 8 25 '97 Navy agreed to propose 
ccess not controlled progress . expedited interim measure/stabilization 
I source off-site. Collecting off- measure to stop contamination at the 
,ment available yet. property property boundary 

samples to - No controls in place 
confirm 
second source 
of 
contamination 



ZONE SWMU 
OR 
AOC# 

E SWMU 
70,AOCs 
548 &549 
Dip tank 
area, 
Hydraulic 
elevator, 
Scrap )ard 

E S\VI\1U 
65 and 
AOCs 
544,546 
Former Pb 
storage, 
Pickling 0 
almnizing 
Plant 

G.W. contaminants >MCLs 
(uglL) 

Benzene, Chlorobenzene, 1). 
dichloroethene, vinyl chloride 
trichloroethene exceeded MC 
shallo\\ groundwater, in all ql 

Related to SWMU 25 (adjace 
site), also detected VOCs 

Metals detection in OW excec 
MCLs, consistently in 4 quar 
especially chromium up to 7,: 
ug L in shallow gw to 52,500 
in deep gw. 

-Deep ground\\ater contamin 
\\Ith VOCs: 
Vinyl Chloride and Trichloro, 
>MCLs in all quarters 
- Shallo\\ ground\\ater, 
trichloroethene >MCL In all 
quarters 
- Antimony, Arsenic, Cadmiu 
Chromium, Copper, Lead, M 
and Vanadium exceeded RB( 
MCLs through all quarters. 

,-
and 
Lsin 
larters 

ntto 

"ded 
ers, 
150 
ugL 

ated 

.:thene 

m, 
I:rcury 
;s and 

Soil contaminants 
>RBCs/Bkgd .. (ppb) 

Not available yet. 

No information a\'ailable yet. 

Plausible 
Pathways 

-Sites loca 
- OW flo\\ 
River. 
- No risk a 
date. 

-Sites loca 
- OW 110\1 

River. 
- No risk f 

date. 

Huma 

ed nea 
is to\\ 

n ExposUI'e 

r the Cooper River. 
ards the Cooper 

ssessm ent performed to 

ted nCB! 
is to\\ 

ssessm 

r the Cooper Ri\·er. 
ards the Cooper 

ent performed to 

Stage of 
CA. 
Process 

RFI Report in 
progress 

RFI report in 
progress 

Next Observations 
C.A. 
Step 

Site to -This site is candidate to be expedited 
CMS ',\ith a remedial action by the Na\·y. 

.. OW is not known to be used as a source 
of drinking \\ ater. 
.. No controls in place 

Site to ··This site is candidate to be expedited 
CMS '\\ith a remedial action by the Na\·y. 

.. OW is not known to be used as a source 
of drinking water. 
.. No controls in place 

------- ---- I 



ZONE SWMU G.W. contaminants >MCL! Soil contaminants 
OR (uglL) >RBCs/Bkgd .. (ppb) 
AOC# 

G 8 Trenches \, ith free product BEQs (850-1507» 88 
Oil identified. 
Sludge Benzene 55>5 
pits BEHP46>6 

13,000 gallons of free produ( 
recovered to date. 
Shallow aquifer affected wit~ 
dissolved phase contaminatio ill 

G 67 DDD (19,000) >:2,700ppb 
AOC635 DDE (1900-4000) > 1900ppb 
Public DDT (2200-8600) > 1900ppb 
Works Aroelor 1260 (8600) > 83ppb 
Storage BEQs (285-4141) >88ppb 
Yard 
PCB 
Transform 
er Storage 
Yard 

A :2 The major contributors to risl are: Lead (1-89,000) >400 ppm 
Lead Arsenic and Beryllium. 
Contamin Residential and commercial 
ated Area RISK: scenario could need some 
DRMO RES' :2E-I HI= 10 type of action at the site. 

IND 5E-5 HI= 2 
RISK: 

Some lead detections above a ction RES: 3E-5 HI= I 
level 15 ug L 111 g'\,. IND: 4E-6 HI= 0.07 

Plausible Huma n ExposUl'e 
Pathways 

- Open arc 
workers. 
- Access ~ 
- Office a 

occupied) 
a\\ay. 
-Area Ofl 
more tha~ 
- No risk l 

date. 
- Contami 
migrating 
Shipyard I 

- Open an 
-No risk l 

date 

- Cooper I 
surface \\; 
discharge! 
- Data gar 
level, 

a acce 

otcon 
rea (bu 
across 

ludge 
initial 
sseSSIT' 

nation 
to\\ar, 
:::reek. 

a acce 
ssessITI 

;sible to base 

rolled 
ilding leased and 
the street - 50 ft. 

)its could extent 
ythought. 
lent performed to 

appears to be 
s headwaters of 

;sible to site \\ orkers 
lent performed to 

~iver p 
ter ru 

Jtential receptor of 
10ff&GW 

siden ified in lower soil 

- Site acce 
theDRMi 

ssible 
). 

lOW, after closing of 

- Not all tl 
-Hazard a: 
calculated 

e area 
ld risk 

paved. 
for lead \\ as not 

-----

Stage of Next Observations 
C.A. C.A. 
Process Step 

RFI Report in Revi(:w .. IM in process to remO\'e (drain) oil from 
preparation of Ithe trenches, and avoid further GW 

Report Icontamination. 
.. Stabilization measure on discussion 
· No controls in place 

RFI Report in Re"il~w - IM to remove soils and contaminated 
preparation RFI concrete slab, in progress. 

Report 

RFI report in site to · Assessment in progress. 
revision CMS · On 8/25/97 Navy agreed to propose 

expedited action for the site. 

-- --- -- ---- I 
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• ~ 
PROMOTE ~~~C~T PROSPER 

2600 Bull Street 
Columbia, SC 29201-1708 

March 10,2000 

Henry Shepard II, P.E. 
Caretaker Site Office 

I I 
I / J 

'I'" , t 1:::>11 

( ,/ / 
<! \ 

NA VF ACENGCOM, Southern Division 
P. O. Box 190010 
North Charleston, SC 29419-9010 

t' ' " 

. ' 

~ 3/I'/zccP 
J~~ _____ .-~' -

Re: Letter (CNC-Navy to SCDHEC) Notiying the withdrawal of Zone E Draft RFI Work Plan 
Addendum dated December 1, 1999 received December 9, 1999 for the Charleston Naval 
Complex (CNC). 

Dear Mr. Shepard: 

According to the Department's records, during October 20, 1999 CNC Project Meeting, the Navy 
stated the intension to retract the referenced work plan. As per the action item listed in the February 
8, 9, & 10, 2000 meeting minutes, the Navy agreed to forward an officiai ietter retracting the 
submittal of the referenced work plan to the Department by February 11, 2000. To date the 
Department has not received any letter to this effect. Therefore, if the Department does not receive 
a letter from the Navy regarding this matter by March 20, 2000, the Department will resume the 
review of this work plan. The Navy would then be expected to revise and implement the work plan 
under the CNC RCRA permit condition II.E.I (RFI Work Plan). 

Should you have any questions, please contact me at (803) 896-4088 or Paul Bergstrand at (803) 
896-4016. 

Sincerely, 

/l}. P. fJ1e4!,/q 
Mihir P. Mehta, Project Manager 
Corrective Action Engineering Section 
Bureau of Land & Waste Management 

cc: Rick Richter, Trident EQC 
Tony Hunt, SOUTHDIV 
Dann Spariosu, EPA Region IV 
Paul Bergstrand, Hydrogeology 
Ann Clark, EQC Administration 
Charles Watson, Corrective Action Engineering 

C"'r'\.Tf..,..TT'" A TlIr'\.T TlI..T A T"'-rn A TlT"'.r'lII..T"'T" rt..r fJr::" A T Til A "'-Tn t:'l\T'TTn£",\"'T~,.fCl\.T"r t\. T ~A1\.T'T"D{\T 
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March 22, 2000 

Henry Shepard II, P .E. 
Caretaker Site Office 

~;.} e. y J:/!:{?~ 6 /.J. ~ 
[VIA:nt' ~ .. _~/z 7 

flLB 

NA VF ACENGCOM, Southern Division 
P. O. Box 190010 
North Charleston, SC 29419-9010 

Re: RFI Work Plan Addendums for SWMU 17 and SWMU 196 Located in Zone H of the 
Charleston Naval Complex (CNC) sca 170022 560. 

Dear Mr. Shepard: 

According to the Department's records, during February 8, 2000 CNC Project Meeting, the CNC 
Tier I team discussed and resolved the comments/responses that were generated for the referenced 
work plans. Based on this discussion the Department stated the intention to approve the referenced 
work plans by rv1arch 10, 2000. The approval of the referenced \vork plans V-Jere contingent upon 
the Navy submitting the revised responses to the Department prior to March 10, 2000. To date the 
Department has not received the revised comment responses to this effect. The Department expects 
Navy to submit the revised responses as soon as possible to avoid further delays in the clean up 
process for the referenced SWMUs. 

Should you have any questions, please contact me at (803) 896-4088 or Paul Bergstrand at (803) 
896-4016. 

Sincerely, 

('I). (/ jY) ~ 
Mihir P. Mehta, Project Manager 
Corrective Action Engineering Section 
Bureau of Land & Waste Management 

cc: Rick Richter, Trident EQC 
Tony Hunt, SOUTHDIV 
Dann Spariosu, EPA Region IV 
Paul Bergstrand, Hydrogeology 
Ann Clark, EQC Administration 

SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL 



2600 Bull Street 
Columbia, SC 29201-1708 

April 21, 2000 

Henry Shepard II, P.E. 
Caretaker Site Office 
NA VF ACENGCOM, Southern Division 
P. O. Box 190010 
North Charleston, SC 29419-9010 

Re: Comment Responses (faxedle-mailed) for the RCRA Facility Investigation (RFI) Work Plan 
Addendum for SWMU 196; Located in Zone H ofthe Charleston Naval Complex, SCO 170 
022560, Revision 0, dated October 22, 1999. 

Dear Mr. Shepard: 

The South Carolina Department of Health and Environmental Control (Department) has reviewed 
the above referenced document according to applicable State and Federal Regulations, and the 
Charleston Naval Complex Hazardous Waste Permit, effective September 17, 1999. • ; Pte 

.. i=~=~:!: !:I:!!!!: :;;. 
Should you have any questions regarding these comments, please contact Mihir Mehta at (803) 896-
4088 or Paul Bergstrand at (803) 896-4016. 

~~ 
i::id M. Scaturo, P.E., P.G., Manager 
Corrective Action Engineering Section 
Bureau of Land & Waste Management 

Attachments: Memorandum from Susan Peterson to Mihir Mehta dated April 19,2000. 
Memorandum from Michael Danielsen to Mihir Mehta dated April 19, 2000. 

cc: Susan Peterson, Corrective Action Engineering 
Michael Danielsen, Hydrogeology 
Paul Bergstrand, Hydrogeology 
Rick Richter, Trident EQC 
Tony Hunt, SOUTHDIV 
Dann Spariosu, EPA Region IV 

SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL 



-D H E C DIVISION OF 
HYDROGEOLOGY 

2600 Bull Str t 
Columbia, SC 29201 

Telephone (803) 896-4010 
Fax (803) 896-4002 

iI.~ 
PROMOTE PROTECT PROSPER 

South Carolind Depdrtment of Health 
and EnVIronmental Control 

MEMORANDUM 

TO: Mihir Mehta, Environmental Engineer Associate 
Corrective Action Engineering Section 
Division of Hazardous and Infectious Waste Management 
Bureau of Land and Waste Management 

FROM: 

DATE: 

RE: 

Michael W. Danielsen, Hydrogeologist 
Hazardous Waste Section 
Division of Hydrogeology 
Bureau of Land and Waste Management 

"March 22, 2000 

Navbase Charleston (CNC) 
Charleston, South Carolina 
SC 170 022 560 

Final Zone H RFI Work Plan Addendum 
for SWMU 196 
CNC 
Revision 0, Dated October 22, 1999 

/' 

The responses to comments on the document referenced above have been reviewed. The 

Department concurs that the additions that will be made to the work plan addendum are 

addressed in the Response to Comments. 

The Department expects an official copy of the response to comments within 30 days. 
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2600 Bull Stre t 
Columbia, SC 29201 

Telephone (803) 896-4010 
Fax (803) 896-4002 

South Carolma Department of Health 
and EnvIronmental Control 

MEMORANDUM 

TO: 

FROM: 

DATE: 

RE: 

Mihir Mehta, Environmental Engineer Associate 
Corrective Action Engineering Section 
Division of Hazardous and Infectious Waste Management 
Bureau of Land and Waste Management 

~AAA9..-t--P~A-"~'\J 
Su/aii' Peterson, Environmental Engineer Associate 
Corrective Action Engineering Section 
Division of Hazardous and Infectious Waste Management 
Bureau of Land and Waste Management 

April 19,2000 

Charleston Naval Complex (CNC) 
Charleston, South Carolina 
SC 170 022 560 

Final Zone H RFI Work Plan Addendum 
for SWMU 196 
Revision 0, Dated October 22, 1999 

The Department has reviewed the Navy's faxedlemailed responses to the Department's comments 

issued on the above work plan addendum. The Department has determined that they are adequately 

addressed. Please submit a hard copy of the responses within thirty (30) days upon receipt of this 

letter. 
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PROMOTE PROTECT PROSPER 

2600 Bull Street 
Columbia. SC 29201-1708 

April 25, 2000 

Henry Shepard II, P .E. 
Caretaker Site Office 
NA VF ACENGCOM, Southern Division 
P. O. Box 190010 
North Charleston, SC 29419-9010 

Re: Charleston Naval Complex (CNC): Goals, Objectives, and Expectations for Effective 
Scoping and Technical Discussions During the CNC Team Meetings. 

Dear Mr. Shepard: 

Based on the recent meeting cancellation for the scoping of the technical issues and RFI completion 
strategy for Zone G, the Department would like to state the expectations for scoping and technical 
discussions during the team meetings. 

The goal of scoping is to discuss issues that the Navy may have, and would like the Department's 
input on, prior to completion of field activities and prior to document submittal. Productive scoping 
can reduce the comments generated by the Department and expedite the review and approval 
process. Please be advised that, even after scoping, the Department still reserves all rights to 
comment during the document review, and that discussions or decisions for one specific site should 
not be generalized throughout the facility_ 

Scoping material should be provided to all parties at least 5 - 7 business days prior to the meeting 
or as agreed upon in order to have a productive discussion. The failure to provide timely scoping 
material compromises the Departments ability to provide meaningful discussion/comments and 
thereby may result in the cancellation of the discussion/meeting. 

The information/package submitted to facilitate the scoping discussion should have adequate and 
succinct interpretive text and tables, appropriate maps/figures to support the text, discussion, and 
proposals. The scoping package should not constitute the draft of a document nor should it have raw 
data or information that is not directly related to the topic of discussion. 

SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL 



The Department has previously discussed these expectations during the March, 2000 team meeting 
and therefore, expects the Navy to meet the expectations stated in this letter to maintain the 
expedited schedule for the completion of the clean-up process at CNC. 

Should you have any questions regarding this letter or need further discussion, please contact me at 
(803) 896-4088 or Paul Bergstrand at (803) 896-4016. 

Sincerely, 

(f)·f me/ffi 
Mihir Mehta, Project Manager 
Corrective Action Engineering Section 
Bureau of Land & Waste Management 

cc: Ann Clark, EQC Administration 
Melissa King, Corrective Action Engineering 
Paul Bergstrand, Hydrogeology 
Rick Richter, Trident EQC 
Tony Hunt, SOUTHDIV 
Dann Spariosu, EPA Region IV 
Dean F. Williamson, P.E. 
Todd Haverkost, P.G. 
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PROMOTE PROTECT PROSPER 

2600 Bull Street 
Columbia, SC 29201-1708 

April 21, 2000 

Henry Shepard II, P .E. 
Caretaker Site Office 
NA VF ACENGCOM, Southern Division 
P. O. Box 190010 
North Charleston, SC 29419-9010 

!.;/, ; }JJlJ_~~4:-i ~ Cp 

/1\,}.tJ. ~. 

Re: Comment Responses (faxedle-mailed) for the Corrective Measures Study Work Plan 
Addendum for SWMU 17; Locatecl in Zone H of the Charleston Naval Complex, SCO 170 
022560, Revision 0, dated October 22, 1999. 

Dear Mr. Shepard: 

Should you have any questions regarding these comments, please contact Mihir Mehta at (803) 896-
4088 or Paul Bergstrand at (803) 896-4016. 

Sinc,ere.ly, () n 

~~ 
David M. Scaturo, P.E., P.G., Manager 
Corrective Action Engineering Section 
Bureau of Land & Waste Management 

Attachments: Memorandum from Susan Peterson to Mihir Mehta dated April 19,2000. 
Memorandum from Michael Danielsen to Mihir Mehta dated April 19,2000. 

cc: Susan Peterson, Corrective Action Engineering 
Michael Danielsen, Hydrogeology 
Paul Bergstrand, Hydrogeology 
Rick Richter, Trident EQC 
Tony Hunt, SOUTHDIV 
Dann Spariosu, EPA Region IV 

SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL 
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PROMOTE PROTECT PROSPER 

South Carolma Department of Health 
and EnvIronmental Control 

2600 Bull Street 
Columbia, SC 29201 

Telephone (803) 896-4010 
Fax (803) 896-4002 

MEMORANDUM 

TO: 

FROM: 

DATE: 

RE: 

Mihir Mehta, Environmentai Engineer Associate 
Corrective Action Engineering Section 
Division of Hazardous and Infectious Waste Management 
Bureau of Land and Waste Management 

~:'/JA-'/v 'i)£;/Ln~ 
Sus'an Peterson, Environmental Engineer Associate 
Corrective Action Engineering Section 
Division of Hazardous and Infectious Waste Management 
Bureau of Land and Waste Management 

April 19,2000 

Charleston Naval Complex (CNC) 
Charleston, South Carolina 
SC 170 022 560 

Final Zone H Corrective Measures Study Work Plan Addendum 
for SWMU 17 
Revision 0, Dated October 22, 1999 (Received 10-28-99) 

The Department has reviewed the Navy's faxedlemailed responses to the Department's comments 

issued on the above work plan addendum, The Department has determined that they are adequately 

addressed, Please submit a hard copy of the responses within thirty (30) days upon receipt of this 

letter. 



DEC DIVISION OF 
HYDROGEOLOGY 

2600 Bull Street 
Columbia, SC 29201 

Telephone (803) 896-4010 
Fax (803) 896-4002 

II C 
PROMOTE PROTECT PROSPER 

South Carolina Department of Health 
and EnVIronmental Control 

MEMORANDUl\1 

TO: 

FROM: 

DATE: 

RE: 

Mihir Mehta, Environmental Engineer Associate 
Corrective Action Engineering Section 
Division of Hazardous and Infectious Waste Management 
Bureau of Land and Waste Management 

Michael W. Danielsen, Hydrogeologist 
Hazardous Waste Section 
Division of Hydrogeology 
Bureau of Land and Waste Management 

A ... ..;! 1 Q ")nnn 
~l-'J.J..l .1../, ...,VVV 

Navbase Charleston (CNC) 
Charleston, South Carolina 
SC 170 022 560 

Final Zone H Corrective Measures Study Work Plan Addendum 
forSWMU 17 
CNC 
Revision 0, Dated October 22, 1999 (Received 10-28-99) 

The responses to COID_rnents on the document referenced above have been reviewed. The 

Department concurs that the additions that will be made to the work plan addendum are 

addressed in the Response to Comments. 

Therefore The Department approves the document referenced above and expects an official copy of 

the response to comments within 30 days. 
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2600 Bull Street 
Columbia, SC 29201-1708 

May 5,2000 

Henry Shepard II, P .E. 
Caretaker Site Office 
NA VF ACENGCOM, Southern Division 

P. O. Box 190010 

North Charleston, SC 29419-9010 
I f( =kJ1 / y 

we f2,. t::... i..J i 1 H 

'iff;. S t-erle rl... , 

Re: Charleston Naval Complex (CNC): Status of Action Items Recorded During the February, 

March, and/or Apri12000 Tier I Team Meetings. 

Dear Mr. Shepard: 

Based on the meeting minutes and the Departments record the following action items have not been 

accomplished: 

1. ~itfQ.ti9P Jetter fi8t'H HIt Navy to the Depal Lihem for Hte 2eM8 ~ liY'I })h~,lE Pl81i AS88Vdum 

The intent to do so was first referred to by the Navy in January 2000. According to the 

action item recorded during the February 8,2000 team meeting the officia11etter was to be 

submitted to the Department by February 11, 2000. During the March 28, 2000 team 
meeting the action item for submitting the retraction letter was intended to be completed by 

end of March 2000. The Department has to date not received any such letter. 
2. Ille Departmept basta date p9t fB(!(!i: Be tho oifisiaJ snbmjtta\ from thBHa:'5, Mil tho18viBeci 

@Sl'mnCIlt responses fbI :!) W MU 1'f am1 :!) ~ MU 19610catett In ~onc II. The Department has 

approved the referenced documents provided the official submittal is received. 
3. According to the March 28,2000 team meeting (action item recorded) the submittal date for 

A9ve leI Poi! *q50I't Addendl1m to the Department for review and approval was April 7,2000. 
Also, the submittal date for ~sne II ~\1,lUT I 1 59! A QO 653 GM:~ WerlE PlMi was April 17, 

2000. The Department was informed that the documents will be submitted by May 1, 2000. 
~ai QBpm lment has not tecei v cd any of the docaments to date. 

4. q zoue G Sf I BrirlE PlIui: CQwwept R esPOUSeS baXe ppt beep If)cejwd. According to the cover 

letter (dated March 31, 2000) and the RCRA Permit conditions the responses should be 

submitted to the Department within thirty calender days form the date the comments were 

send to the Navy. 

5. frAt date 161 the su6mmal of Zone F RFI lt8POIL has not heen deCided 6yThe'U& I plCje6t..~. 

team. According to the FY 2000 cooperative agreement, the milestone for SUbmitting the 

Zone F RFI Report was September 1999. 

SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL 



6. ~Olie H S WMO 196. 1 he data mmcathtg tlie release ufcontaminatien iMt8 th@ 8tlfi'i09 U'2i eL._ 

heel} was ctlscdSsed eluting MId FehldM) fl, iHdOO toma meeting. The Department had 
requested the Navy to evaluate the need for interim measures to control the release of 
contamination into the surface water body by the March 29, 2000 team meeting. The 

Department has not received any strategy or proposal from the Navy to address this concern. 

Please be advised that according to the Permit the Department may/can impose an interim 
action to address this concern. 

The Department is concerned that not accomplishing the action items during agreed or appropriate 
time periods may impede corrective actions that are necessary to mitigate further migration of 
contamination, thus causing harm to human health and the environment. The Department considers 
the action items, noted during the team meetings, as measures/steps that are necessary and significant 
in order to ultimately meet the RCRA Permit requirements, the milestones as stated in the 
cooperative agreement between the Navy and the Department, and the goals for CNC property 

transfer. 

The Navy is advised that by not accomplishing the action items during appropriate and agreed upon 
time period may ultimately result in the violation of the RCRA Permit Conditions and an 
enforcement action against the Navy without future notice. The Department recommends that the 
Navy provide adequate dates for the completion of the above stated action items before May 15, 

2000 team meeting. 

Should you have any questions regarding this letter or need further discussion, please contact me at 
(803) 896-4088 or Paul Bergstrand at (803) 896-4016. 

Sincerely, . ~ / J-,"=" 
m.f m~~ 

Mihir Mehta, Project Manager 

Corrective Action Engineering Section 
Bureau of Land & Waste Management 

cc: Arll1 Clark, E.Q.C. i~~dministration 
Melissa King, Corrective Action Engineering 
Paul Bergstrand, Hydrogeology 
Michael Danielsen, Hydrogeology 
Charles Watson, Corrective Action Engineering 
Susan Peterson, Corrective Action Engineering 
Rick Richter, Trident E.C. 
Tony Hunt, SOUTHDN 
Dann Spariosu, EPA Region N 
Dean F. Williamson, CH2M HILL 
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2600 Bull Street 
Columbia, SC 29201-1708 

May 23, 2000 

Henry Shepard II, P .E. 
Caretaker Site Office 
NA VF ACENGCOM, Southern Division 
P. O. Box 190010 
North Charleston, SC 29419-9010 

Re: RFI Work Plan Addenuum Comment Responses and Scoping Package for Zone F of the 
Charleston Naval Complex, SCO 170022 560, dated May 5,2000, received May 19, 2000. 

Dear Mr. Shepard: 

The South Carolina Department of Health and Environmental Control (Department) acknowledges 
the receipt of the referenced RFI \Vork Plan "a~ddendum Comment Responses and Scoping Package. 
During the April 2000 team meeting the Navy's intentions to transfer the future work necessary to 
complete the Zone F RFI from one contractor to another (EnSafe to CH2MHILLlJ A Jones) were 
noted. Due to this change the Department defers the review and approval of the referenced 
document until the new contractor and the Navy resubmits their responses and strategy to complete 
the field investigations. 

The Department recommends that the Navy provide detail schedule to complete the RFI process for 
Zone F within thirty (30) calendar days of the receipt of this letter. 

Should you have any questions regarding this letter, please contact me at (803) 896-4088 or Paul 
Bergstrand at (803) 896-4016. 

Smcerelv. 

III t (f) W4 

Mihir Mehta, Project Manager 
Corrective Action Engineering Section 
Bureau of Land & Waste Management 

cc: Charles Watson, Corrective Action Engineering 
Paul Bergstrand, Hydrogeology 
Rick Richter, Trident EQC 
Tony Hunt, SOUTHDIV 
Dann Spariosu, EPA Region IV 
Dean Williamson, CH2M HILL 

SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL 



COMMISSIONER: 
Douglas E. Bryant 

BOARD: 
John H. Burriss 
Chairman 

William M. Hull, Jr., MD 
Vice Chairman 

Roger Leaks, Jr. 
Secretary 

MarkB. Kent 

Cyndi C. Mosteller 

Brian K. Smith 

Rodney L. Grandy 

PROSPER 

Henry Shepard II, P .E. 
Caretaker Site Office 
NA VF ACENGCOM, Southern Division 
Post Office Box 190010 

CERTIFIED MAIL 

North Charleston, South Carolina 29419-9010 

Re: Environmental Baseline Survey for Transfer/Finding of Suitability to Transfer 
(FOST) for EDC Phase I Parcels 
Charleston Naval Complex - SCO 170 022 560 
Dated April 2000 

Dear Mr. Shepard: 

The South Carolina Department of Health and Environmental Control (Department) 
has reviewed the referenced document. Based on this review, the Department has 
generated comments and concerns that have been attached for your information. It 
should be noted that some of these comments and concerns were included in a 
previous review of this document and that adequate responses were not included in 
this revision. 

Because of these concerns, the Department does not concur with the transfer of the 
following parcels: 

The Annex Area 
12-A Public Works Office 12-B Public Works Office 
NS-32 D. & T. Personnel Barracks NS-43 Enlisted Men's Barracks 
NS-46 Naval Station Headquarters Building X-56 Ammunition Storage 
65 Barracks NS-66 Barracks 
83 Business Opportunity Center 178 Steam Flow Meter House 
214 Filter House for Facility 184 245 Fire Station Support Bldg 
334 Concrete Ramp 513 RR Track Scales 
668 Barracks 669 Barracks 
670 Racquet & Fitness Center 1070 Haz Flammable Storage Bldg 
1448 Filter House for Facility NS-59 1501 Warehouse 
1509 Storage 1622 Polaris Materials Office Warehouse 
1514 Pumping Station 1623 Polaris Material Office Warehouse 
1632 Storage Warehouse 1634 Band Saw Shelter 
1656 Transit Cargo Handling Warehouse 2501 Radar Lounge 
OL-l Open Land Area SCEG Storage Yard. 

~ ~ .. ~ TT ~ • ~ ~ T T H. .... .... nAn 'T' ,. ...... "T 'T' A'C U'C A T 'l' U A 1'1.1 f) J:; l'I.T \T T I} () l'I.T lI.A J:; l'I.T TAr r n N 



H.Shepard 
FOST/EDC Phase I - CNC 
June 1,2000 
Page 2 

Additionally, the Department has concerns with the sanitary sewer system, stormwater 
management system, and railroad system that transect the tract. This system is 
identified as Zone L for which an RCRA Facility Investigation has not been completed 
(i.e. the nature and extent of any existing contamination has not been delineated). 

The Department concurs with the transfer of the remaining parcels in the tract. 
However, please be advised that this approval is based on the information available at 
this time. If additional information becomes known and if a determination is made 
that additional action is required, then as provided by law the Navy is responsible. 

To facilitate future FOST reviews, the Navy should provide adequate responses to the 
Department's comments and concerns. The FOST review and approval process can be 
improved by following the technical recommendations of the Department. 

Should you have questions or require additional information, please contact Melissa 
King at (803) 896-4218. 

~.~ 
Robert W. King, P.E. 
Assistant Deputy Commissioner 
Environmental Quality Control 

RWK:MJKlmjk 

attachments: May 31, 2000 Memorandum (Bristol to King) 
May 26, 2000 Memorandum (Preston to King) 
June 1, 2000 ~v1emorandum (~v1ehta to King) 

cc: Dann Spariosu, EPA 
Mihir Mehta, BL WM/SCDHEC 
Paul Bergstrand, BL WM/SCDHEC 
Melissa King, BL WM/SCDHEC 
Heather Preston, BAlSCDHEC 
Paul Bristol, BW/SCDHEC 
Tony Hunt, SOUTHDIVlNavy 
Dean Williamson, CH2MHill/Jones 
Rick Richter, Trident/SCDHEC 
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Suuth Carolma Department of Health 
and EnvIronmental Control 

Date: 31 May 2000 

To: Melissa King 

Memorandum 

Bureau of Land and Waste Management 

From: Paul L. Bristol/V ~ R./.6 
Bureau of Water 

Re: Environmental Baseline Survey For Transfer 
EDe Phase I Parcels 
Charleston naval Complex 
Charleston, SC 
Charleston County 

The author has completed technical review of the referenced document with regard to petroleum 
storage sites. As submitted, the document addresses concerns previously identified by the author 
(memorandum Bristol to Mehta, 28 January 2000). No additional comments have been generated 
by this review. With this consideration, the author concurs with the conclusions concerning 
environmental condition of property classifications, as detailed in section 2.4, for those sites 
known or suspected of storing and/or utilizing petroleum products on site. 

Should you have any questions I may be reached at 898-3559 or e-mail @bristopl. 
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Suuth Carolm. Department of Health 
and Environmental Control 

TO: 

FROM: 

DATE: 

RE: 

Asbestos 

Melissa J. King, P .E. 
DoD Site Coordinator/ BL WM 

Heather Preston/)"~ / # /' 
Bureau of Air Quality 

May 26,2000 

Comments on the Finding of Suitability to Transfer (FOST) for the 
Charleston Naval Complex 

Several asbestos surveys have been conducted at the base in the past and many of the 
facilities on the base have asbestos warning signs posted. The narrative describes the 
surveys as "limited in nature and should not be taken as a comprehensive study of the 
subject facilities." Furthermore, no surveys were conducted to support the Environmental 
Baseline Survey Traiisfer (EBST). 

From our perspective, the obvious concern would be that if these buildings are going 
to be renovated for future use or demolished, that they be done so in accordance with the 
National Emission Standards for Hazardous Air Pollutants, 40 CFR 61 Subpart M, and 
DHEC regulations 61-86.1. 

Chlorine Gas and the Chemical Accident Prevention Provisions (U2r) 

Facility numbers 214 and 1448 were used in the past as filter houses for a swimming pool 
and a bathhouse respectively. Both facilities contained chlorine gas and still contain the 
gas tanks. Whether those tanks are empty or not is unclear. The threshold limit for 
facilities subject to the requirements of R.61-62.68, Chemical Accident Prevention 
Provisions (I12r), for chlorine is 2,500 Ibs and as these appear to be fairly large tanks, 
there is the potential that these facilities could be subject to the 112r regulations. 
Furthermore, the conditions that the tanks are being stored in are less than ideal. The 
narrative describes facility number 1448 as follows, "Chlorine tanks are present and 
standing water covers the entire floor." Facility number 214 is not described in this 
manner, but a picture clearly shows that the tanks are also standing in water. 

Boilers 

Numerous boilers are in buildings scattered around the base. Some of the boilers are in 
use; others are not. The only boiler that is permitted by the Bureau of Air Quality is a 
natural gas boiler located at facility number 1 079. This boiler is apparently no longer in 
use. Our concern would be that if that if the ownership of this facility is transferred, that 
the new owner be made aware of the permit and the pern1it conditions. Finally, as no 
information is given concerning the other boilers, it is difficult to assess if they require 
pennits. Thus, the ne,v owner should be made aware of the potential for permitting 
requirements for these boilers. 
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2600 Bull Street 
Columbia, SC 29201-1708 

MEMORANDUM 

TO: 

FROM: 

DATE: 

RE: 

Melissa King, P.E., DoD Site Coordinator 
Corrective Action Engineering Section 
Division of Hazardous and Infectious Waste 
Bureau of Land and Waste Management 

Mihir Mehta, Project Engineer ~ 
Corrective Action Engineering Section 
Division of Hazardous and Infectious Waste 
Bureau of Land and Waste Management 

June 1,2000 

Charleston Naval Complex (CNC) 
South Carolina 
SCO 170022560 

Draft Environmental Survey for Transfer and Draft Finding of Suitability to Transfer for the EDC 
Phase I Parcels, Charleston Naval Complex, SCO 170 022 560, Revision 1.0, dated April 2000, 
received May 4, 2000. 

The South Carolina Department of Health and Environmental Control (Department) has reviewed 
the above referenced documents according to applicable State and Federal Regulations. The attached 
comments were generated based on this review. 

SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL 



South Carolina Department of Health and Environmental Control comments on: Draft 
Environmental Survey for Transfer and Draft Finding of Suitability to Transfer for the EDC 
Phase I Parcels, Charleston Naval Complex, SCQ 170 022 560, Revision 1.0, dated April 2000, 
received May 4, 2000. 

Comments By Mihir Mehta: 

1. Section 5.0. 
This section provides very general infonnation regarding the past use/operation of the 
property to be transferred. One ofthe criteria for identifying the "uncontaminated parcel of 
land" per EPA guidance is to have a complete understanding of its past operation or use. 
Therefore, please provide a detail discussion for the operation of the buildings and spills or 
accidents that may have temporary released contaminants into the surrounding media. This 
comment was previously submitted. The Navy has revised the document but the infonnation 
provided does not clearly indicate or detail the past and current use. 

For example: Page 5-8. Facility #2501 is labeled as "Radar Lounge". The past use is 
indicated as handling and storing the gasoline, oil, and detergent. Current use "not observed" 
due to presence of asbestos, What is the condition of facility 2501 with respect to 
environmental risklhazard? Without this infonnation the Department cannot concur with the 
transfer of this facility. 

For example: Building 245. What are the miscellaneous chemicals being stored currently? 
Also, state the releases from the past activities. Navy's response that material were stored 
does not mean that there was a release has merits only if the past use records are available 
due the industrial nature of the operations. Without further infonnation the Department 
cannot concur with the transfer of this building. 

2. Section 5.0. 
Page 5-9. Facility: Open Land Area (OL-l). Past use indicates that 55-gallon drums were 
abandoned in this area. The Department has never been notified nor infonned of such 
activities in this area. Has this area been investigated? Have the drums been removed? Was 
there a release of contaminants from these drums? What is the current condition of the 
property? Please address this concern as deemed appropriate. 

3. Section 5.0. Findings for Subject Property. 
As written this section does not provide any infonnation or details regarding the past history 
of use or operation (with respect to releases, spills, or accidental environmental impact) and 
no data has been collected (and if collected and analyzed not presented) to show that there is 
no threat to human health and the environment. Per EPA guidance and CERCLA 120 (h) (4) 
the above stated infonnation is necessary for concurring with the proposal that the referenced 
parcel ofland is uncontaminated. Table 5-10; page 5-44 in this section lists only PCB related 
spills. All releases and spills should be identified and also state its current condition with 
respect to environmental risk/hazard. 



Facility 1509: Paint, used oil and Varsol cleaner. What is the past use and was there a 
release? The facility is currently used by tenant but Navy should provide the past use and 
conditions. 

Facility 669 and 668 (barracks): This section indicates that a release had occurred and the 
remediation is unknown. What is the reiease about? What was the response action and was it 
appropriate for unrestricted land use? The Department does not concur with the property 
transfer based on the information provided. 

Facility NS 43 and NS 46: This section indicates that the remediation has occurred. What 
was the problem and how was it remediated is not mentioned. The Department has not seen 
any documentation related to this incident. The Department does not concur with the 
property transfer based on the information provided. 

Facility 670 (Racquet and Fitness Center): Based on the information provided in the table 
the two reported releases of 100 and 500 gallons of PCB containing fluid occurred. The spill 
was remediated. The Department has not reviewed nor approved any such remediation 
proposal. What was the remediation goal? What is the current condition of the property? 
The release has occurred and therefore, it should not be classified as uncontaminated 
property without the Departments approval. The Department does not concur with the 
property transfer based on the information provided. 

4. Section 5.3. 
Provide a single map or a figure that adequately shows the location of the parcel ofland to be 
transferred with respect to SWMUs and AOCs adjacent to or in the vicinity (as listed in 
Table 5-2) and their association as deemed appropriate. This information was requested 
during the review of the previous version of the document. 

5. Section 5.0. 
The Department had previously requested (comment #12) that the Navy provide adequate 
information for the facilities listed in Table 5-1. The following are few examples noting the 
Departments specific concerns. Please revisit the buildings listed in this table to be 
transferred under the referenced FOST. 

Facility 1509. It is stated that the building was used for storage in the past and currently is 
used for maintenance and storage for paint, used oil, and varsol parts cleaner. The Navy's 
response was, "The materials are related to current tenant activities. No action is warranted." 
The Department does not agree with this response. According to the EBS Section B the 
building was constructed and used as a warehouse since 1963. Therefore, the past use of the 
facility by the Navy indicates that there could be a possibility to contaminant release or spill. 
The Navy may not have complete records for the industrial operations conducted at this 
facility and therefore, cannot transfer all the liability to the current tenant activities. 

Facility 1656. It is stated that the building was used as transit cargo handling warehouse (oil, 



antifreeze, commercial cleaners, solvents, and petroleum products) in the past and currently 
is used as maintenance garage for new and used oil, hydraulic fluid, and acetylene canisters. 
The Navy's response was, "The materials are related to current tenant activities. No action is 
warranted." The Department does not agree with this response. The past use ofthe facility 
by the Navy indicates that there could be a possibility to contaminant release or spill. The 
Navy may not have complete records for the industrial operations conducted at this facility 
and therefore, cannot transfer an the liability to the current tenant activities. Also, according 
to the EBS (1995) an oil water separator was noted at this facility 

6. Section 5.18. Wetlands. 
Please provide a map or a figure that would show all wetlands in and around the EDC phase I 
land parcel and how are the associated. This comment was previously submitted to the 
Navy. The Navy's response is to reference another document to address this comment. The 
Department does not agree with the response and would prefer the information as requested 
as a part of this document. The information requested is helpful to correlate the proposed 
property to be transferred with any wetlands nearby. 

7. Section 6.0; Findings for Adjacent Property. 
This section does not present any information that would help understand the risk associated 
with the adjacent property and ho\v does it relate the subject property. Please revise the 
entire section to include adequate information regarding the risk, hazard, or other issues 
related to adjacent property as deemed appropriate. This being one ofthe important criteria 
to be evaluated the Department recommends that Navy provide detail. 

The Navy has revised the document but has not clearly described the risk associated with the 
adjacent property and how does it relate the subject property. Table 6-1 on page 6-2 provides 
current status of the RFI Reports. 

It states that for some Zones the Draft RFI report submitted to DHEC. The Department has 
no Zone RFI Reports pending review except Zone H RFI Report Addendum that was 
submitted last week. Therefore, the table should be revised to state the current status of the 
RFI reports. 

Also, this table does not provide any information related to the nature and extent of 
contamination (soils, groundv/ater, and/or surface water), riskJhazard associated with it, and 
any corrective action if conducted. The goal is not to know the status of RFI reports but to 
provide the information as stated in this comment. 

8. Please see the comments: Memo. From Paul Bergstrand to Mihir Mehta, dated May 31, 
2000. 



MEMORANDUM 

TO: Mihir Mehta, Environmental Engineer Associate 
Corrective Action Engineering Section 
Hazardous and Infectious Waste Management 
Bureau of Land and Waste Management 

FROM: 

DATE: 

RE: 

Paul M. Bergstrand, P.G., Hydrogeologist 
Hazardous Waste Section 
Division of Hydrogeology 
Bureau of Land and Waste Management 

31 May 2000 

Charleston Naval Base (CNA V) 
Charleston County, South Carolina 
SCO 170 022 560 

Draft EBST Report 
EDCI 
Dated April 2000, Revision 0 

The materials referenced above have been reviewed with respect to the requirements of 

R.61-79 of the South Carolina Hazardous Waste Management Regulations, The Environmental 

Protection Agency's (EPA) RCRA Facility Investigation Guidance Document dated May 1989, the 

EPA Region rv' Environmental Compliance Branch Standard Operating Procedures and Quality 

Assurance Manual (SOP/QAM) dated May 1996, the CNAV Final Comprehensive Sampling and 

Analysis Plan dated 30 August 1994, CERFA 120(h) as amended, DoD FOST Guidance and EPA 

BRAC FOST Guidance. 

The document submitted does not provide adequate support for the request of "Finding of 

Suitability to Transfer" for all sites or facilities listed. Comments on the Draft EBST Report are 

provided. 



Draft EBST Report Comments 
Paul M. Bergstrand 

31 May 2000 

Please note, previous comments, dated 24 January 2000, were provided to the Navy on a Draft 

EBST dated October 1999. 

GENERAL COMMENTS 

1. The following comment was not adequately addressed. 

3. Chapter 3 and Appendix B do not adequately identify the adjoining SWMUs and 

AOCs and fails to identify those sites which may pose a risk to the facilities being 

transferred. This information should be revised. 

The response to comments stated "This information does not deed to be included in Chapter 

3 or Appendix B". Chapters 3,5 and 6 and Appendix B do not adequately c0111municate risks from 

nearby SWMUs and AOCs to the facilities being transferred. In regards to the SWMUs and AOCs 

within Zones where the RFI Report is not complete, risk levels should be considered as unknown. 

Risk information should be included in the final document. 

2. The following comment was not adequately addressed. 

4. Tables 1-1,5-2 and 7-1 describe the Last Use ofthefaGility but not the actualformer 

use of the buildings or the property during Navy control of the property. This information 

Sllould be revised. 

The response to comments states "No revisions will be made". A description of all prior use and 

activity in the buildings or on the land during Navy control of the property should be included in the 

final document. Examples of this information include dredge fill materials found in Zones B, C, H 

and I, a pistol range and explosives storage in Zone H. 
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3. The following comment was not adequately addressed. 

8. Numerous facilities in this document are associated with RFI investigations which 

have not been completed. Facilities such as warehouses, storage yards and piers are 

surrounded by rail lines and all facilities are associated with sewer lines. How this data 

was considered and evaluated should be included. 

How the RFI data from incomplete reports was considered and evaluated should be included 

in the final document. 

4. The following comment was not adequately addressed. 

9. Zone J data relating to exceedences in Noisette Creek and the surrounding facilities 

has not been accounted for. How this data was considered and evaluated should be 

included. 

The response to comments stated "These areas are not included in EDC Phase I. No 

evaluation is warranted." Because ofthe incompleteness of the Zone J RFI, the Navy has not 

demonstrated the sewer lines are not the associated with these exceedences. How this data was 

considered and evaluated should be included in the final document. 

SPECIFIC COMMENTS. 

5. The response to the following comment did not address the questions. 

13. Building NS-46, Page 3-4 

This building has an armory in the northeast corner. An armory would have 

potentially utilized solvents and petroleum products. Also, this armory has a sink and toilet 

which waste solvents and petroleum products may have been disposed. This issue was 

identified in the March 1999 site visit. The armory has not been identified as a SWMU or 

an AOe and has not been investigated in the RCRA Process. 

It should also be noted that the Navy Base did not develop a sanitary sewer system until the 

1970's. All liquid waste disposed of in sinks, floor drains, or storm drains prior to this time was 
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directly discharged into the nearest waterways. A stonn sewer line runs along Hobson, next to the 

annory, and discharges into the Cooper River between Piers T and U. Analytical samples collected 

at this discharge point and reported in preliminary Zone J document indicated VOC and SVOC 

constituents in sediments which could be related to the annory. 

The Navy has not provided any proof or evidence the annory has or has not been the source 

of a spill or release to the envirorullent. This area of the building should be considered as a S\\'11U 

or AOC and investigated as such. This building should be removed from the EDC I until the 

annory is documented and properly investigated. 

6. The following comment has not been resolved. 

18. Facility 334, Page 3-12 

The description states the Navy built a seaplane ramp in 1972. This description is not clear 

since the last }~a,,'Y seaplane made it's last flight in 1967. Furthermore a seaplane would require 

some additional facilities such as tie-down, fueling, etc. which do not appear to be present. It is 

possible that this structure was constructed just as a boat ramp. The response to comments, 

however, state that "tanks were located adjacent to Facility 334". This is new infonnation and there 

is no evidence or documentation the tanks, if present, were assessed or removed. This facility 

should be removed from the EDC Phase I until these issues are resolved. 

7. The following comment was not adequately addressed. 

19. Facility 513, Page 3-13 

This section describes a catch basin as part of the railroad track scales. Other 

sections of the report indicate an oil water separator is also part of this facility. There has 

not been any indication this OWS was identified or investigated as a SWMU or AOe. This 

facility should be removed from the EDC I until this information is provided. 

The response to comments stated "It has been detennined that the text mis-stated the 

presence of an Oil/Water Separator at this facility. The structure described is actually a sump. The 

text ofthe EBST and FOST have been modified accordingly. No further investigation is 
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warranted." The incomplete Zone L RFI Report ,which was intended to investigate potential spills 

or released along rail lines, did not include this structure. The simple fact that a sump was installed 

indicate previous uncontrolled releases occurred in this area. This facility should be removed from 

the EDC Phase I until the site is investigated. 

8. The following comment was not adequately addressed. 

20. Building 1079, Page 3-17 

This facility is reported to have 5 AST "Holding Tanks" that have stains under the 

tanks. Other sections of this report fail to mention the tanks. It also appears the tanks have not 

been identified or investigated as a SWMU or AOe. This facility should be removed from the 

EDC I until this information is provided. 

The sheet for building 1079 in Appendix B states "According to faciiity records, a few 

minor spills have occurred and remediation ,x/as conducted immediately." ... A ...... l1d" Floor drains 

observed throughout the building lead to five separate holding tanks. The 500 gallon holding tanks 

were used to catch spills. Floor stains were observed underneath holding racks." 

The response to the comment states "The EBST mentions stains under the racks, not 

tanks. Furthermore, there were 3 "holding tanks" that were sealed. No releases have ever been 

reported in association with these tanks. This facility will not be removed from EDC Phase J." 

The response is not adequate for the following reasons. Spills were reported. Stains (unspecified) 

were reported. ASTs at the site were not reported in the EBST and were apparently not addressed 

by the navy Tank program. This facility should be removed from the EDC Phase I until the site is 

investigated and these issues are addressed. 

9. The following comment has not been resolved. 

21. Building 1501, Page 3-20 

This building is reportedly a scrap warehouse. Table 5-6, however, indicated a 

waste oil AST was also a part of this facility. There has not been any indication this AST 
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was identified or investigated as a SWMU or AOe. This facility should be removed from 

the EDC I until this information is provided. 

The response to comments states "The waste oil AST is associated with current tenant 

activities." Ifthe current tenant has installed and is responsible for the waste oil AST, the 

Department can agree with the transfer. If the AST was at the facility before the tenant occupied the 

building the Nav-y has not adequately assessed the site and the facility should be removed from the 

EDC Phase I transfer. 

10. The previous comment has not been adequately addressed. 

22. Building 1622, Page 3-23 

This building is reported in Appendix B to have had analytical data documenting a 

mercury spill. The report, however, was not referenced. This building was not identified or 

investigated as a SWlvfU or AOe. This facility should be removed from the EDe I until this 

information is provided. 

The response to the comment states that "The mercury spill involved 1 teaspoon of mercury, 

and was remediated." It is not clear ifthe analytical data reported in Appendix B was collected 

before or after the stated spill, or before or after the stated remediation took place. Since the 

volume of mercury spilled appears to be known, the Navy should be able to provide documentation 

of the remediation and that the clean up was made to unrestricted residential land use. Without this 

information the Department is unable to concur with an unrestricted residential land use transfer. 

11. The following comment has not been resolved. 

26. 4.1 Physiography 

This would be an excellent section to provide maps representing the dredge filling of 

the Naval Shipyard over time. 

The comment response stated "Maps will not be provided in this document". This issue is 

directly related to the issue of prior use of the property. There are several large areas in Zones B, C, 

H and I that were former dredge spoil areas that have since been built upon and are now included in 
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the EDC Phase I. The section of the document where the dredge spoil information is placed is not 

critical. The information should be included. 

12. The following comment has not been resolved. 

32. Appendix B 

The following buildings or facilities should be changed from Light Green or Blue to 

Red. This change is because of information provided indicating that there have been 

releases reported, there have been no samples collected or the determination of no clean up 

necessary is not conclusive. 

664 Mercury in a liquid 

The response to comments states "There is no evidence that mercury was ever stored at this 

facility". The sheet for Facility 664 in Appendix B clearly confirm the analytical detection of 

mercury in two samples. This is evidence that mercury was used or stored at this facility. It is now 

the Navy's responsibility to confirm the presence or absence of contamination at this facility. The 

Department is unable to concur with an unrestricted residential land use transfer. 

13. Buildings 12A and 12B, Table 5-1 

The description of past use indicates paint, blasting grit and commercial cleaning supplies. 

The use of blasting grit would result in old paint dust and possibly the release of metals into the 

environment. It should be noted that the buildings have recently been used as temporary classrooms 

for the Charleston Magnet School. There is no evidence that samples were ever collected or 

analyzed from this area. It is the Navy's responsibility to confirm the presence or absence of 

contamination at this facility. The Department is unable to concur with an unrestricted residential 

land use transfer. 

14. Building 1656, Appendix B 

The sheet for this building indicates the presence of an oil water separator which has not 

been investigated. If this separator was installed before the the current tenant occupied the 

building, the facility should be removed from the EDC Phase I until the site is investigated. 

7 



15. EDC Phase I Map, Southern Portion, Charleston Naval Complex 

There is a small area within the footprint of building NS-46 that is not included in the 

proposed transfer. The area appears to be building number 1889. No explanation is offered as to 

why this area is being omitted. It is not clear what mechanism will be employed to keep such a 

small area out of a unrestricted land use transfer. Please address. 

The area containing SWMU 14 and Building 1899 has been included in the proposed 

transfer. Please correct. 

8 



D H_~E~v.. II ~ lP/
11 

PROMOTE PROSPER 
2600 Bull Street 
Columbia, SC 29201-1708 

June 19, 2000 

Henry Shepard II, P.E. 
Caretaker Site Office 
NAVFACENGCOM, Southern Division 
P. O. Box 190010 
North Charleston, SC 29419-9010 

Re: Scoping Document for the Draft RCRA Facility Investigation (RFI) Report for Zone J (Part 
One) ofthe Charleston Naval Complex, SCO 170022560, Revision 0, dated April 24, 2000, 
received April 25, 2000. 

Dear Mr. Shepard: 

The South Carolina Department of Health and Environmental Control (Department) has reviewed 
the above referenced document according to applicable State and Federal Regulations, and the 
Charleston Naval Complex Hazardous Waste Penllit, effective September 17, 1999. 
comments were generated based on this review. 

The Department believes that the attached comments and the discussions held during the Zone J 
scooping meeting (dated May 17, 2000) will facilitate the path forward for the completion of the 
Zone J RFI work plans and/or reports. Also, the attached comments and the discussions provide 
technical issues that the Department believes should be adequately addressed to fulfill the RFI 
requirements for the Zone J. 

The Navy should provide a written strategy detailing the future work and the time period to complete 
the Zone J RFI process within 30 calendar days (or within an agreed upon time period) ofthe receipt 
of this letter. 

Should you have any questions regarding these comments, please contact me at (803) 896-4088 or 
Paul Bergstrand at (803) 896-4016. 

Sincerely, 

/fJ. p. md/-q 
Mihir P. Mehta, Project Manager 
Corrective Action Engineering Section' 
Bureau of Land & Waste Management 

SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL 



Attachments: 

1. Memorandum from Susan Byrd & Rachel Breidling to Mihir Mehta dated June 12,2000. 
2. Memorandum from Michael Danielsen to Mihir Mehta dated May 31, 2000. 

cc: Susan Byrd, Corrective Action Engineering 
Rachel Breidling, Corrective Action Engineering 
Michael Danielsen, Hydrogeology 
Paul Bergstrand, Hydrogeology 
Rick Richter, Trident EQC 
Tony Hunt, SOUTHDIV 
Dann Spariosu, EPA Region IV 
Todd Haverkost, EnSafe 
Dean Williamson, CH2MHILL 



P TE PROTECT PROSPER 

2600 Bull Street 
Columbia, SC 29201-1708 

MEMORANDUM 

TO: 

FROM: 

DATE: 

RE: 

Mihir P. Mehta, Environmental Engineer Associate 
Corrective Action Engineering Section 
Division of Hazardous and Infectious Waste 
Bureau of Land and Waste Management 

Susan K. Byrd, Risk Assessor ~c-..I. B:t;/ . 
Rachel Breidling, Risk Assessor if(. 31\..Q..('~ 
Corrective Action Engineering Section +­
Division of Hazardous and Infectious Waste 
Bureau of Land and Waste Management 

June 12, 2000 

Charleston Naval Base 
Charleston, South Carolina 
SC 0170022560 

Document: 
Zone J Draft RCRA Facility Investigation Report 
NavBase Charleston 
Part One 
Dated April 24, 2000 

GENERAL COMMENTS: 

1.) One background data set from Rathall Creek was used to establish 
background comparisons for all three Zone J water bodies. More detailed 
information should be provided describing the samples collected and how they 
are comparable to Zone J. A" control" data set may be more realistic for comparison to the 
the Cooper River samples since naturally occurring levels of inorganics would be 
nearly impossible to attain, and offsite organic contaminants are present. Strategic and 
localized sampling may help alleviate some of these 
problems. 

2.) The references text states that this document contains the first two 

SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL 



steps of EPA I s ERA guidance; however, the report seems to include detailed 
receptor specific modeling. Since this not the "typical" CNC Zone RFI 
report, more information should be provided to link contaminant migration 
from a SWMU or AOC to the water body. In a "normal" RFI, this information 
would have been obtained prior to submitting the ERA. Generic 
information is given regarding SWMUs or AOCs with similar contaminants 
present; however, the levels detected and how they are migrating to Zone J 
is not presented. Please provide enlarged maps and figures that show the 
relationships between the sites and Zone J. 

3.) The Zone L RFI Map shows numerous different outfalls; however, the text 
only refers to four along the edge of Zone E. Please clarify why all outfalls were not 
evaluated during the Zone J assessment, and please provide an enlarged map showing 
the outfall locations in relation to the samples collected from Zone J. Any 
additional potential migration routes to Zone J such as ditches or culverts 
should also be identified. 

4.) The report seems to focus primarily on the groundwater to surface water 
pathway. Please justify more clearly why the other pathways are not 
reievant for the SWMUi AOe specific discussions for each water body. 

5.) Figures presented in Appendix B be should be separated for each water body 
so that the scale can be enlarged. Many sample location points overlap, and exact 
location orientation can not be determined with the maps in Appendix B. Also, no map was 
provided showing the cumulative contamination at each sample location. GIS will 
help the resolve this problem. 

6.) A more detailed dredging map should be provided as well as a description of sample 
locations in relation to the dredging activities. Is not clear which samples from the Cooper 
River are in areas that are regularly dredged. Please show the dates of the most recent dredging 
activity along with the dates of sampling. This will give the reader a better understanding of 
sediment deposition and potential Navy Base influence. 

7.) Since Zones Land K are not referenced on maps, please provide brief 
descriptions of each when first mentioned in the text. 

8.) Table 3.1 reports maximum concentrations greater than the SSVs for antimony, DDE, 
PCB and many of the semivolatile organic compounds eg.dibenzo(a,h)anthracene. Please 
provide figures plotting sample locations in Appendix B. 



SPECIFIC COMMENTS: 

1.) Page 1-1, Paragraph 4 states, " .. sediment and surface water samples collected 
as part of zone-specific investigations were sometimes analyzed for only the 
COPCs related to a specific source rather that a full scale analysis." The text 
goes on to say, on page 1-2, that the zone specific investigations are not complete, 
and therefore not all sources and potential COPCs are known. By limiting the 
analysis in Zone J, potential contamination may be overlooked. 

2.) Page 2-1, Paragraph 1 refers to AOCs 500,501, and 502. Please explain in more 
detail why these site would not potentially impact Zone J. A map or figure may be helpful. 

3.) To help make the Zone J Draft RFI report a "stand alone" document, please 
provide more information regarding the organotins and P AHs detected in the 
1992 USACE report. Please provide a figure showing the sample locations in 
relationship to the site and other Zone J samples collected. 

4.) The Conceptual Site Model will be revised to provide more detail in later 
stages of the ERA process; therefore, please refer to the model in Figure 
3-1 as a Preiiminary Conceptuai Site ModeL 

5.) Page 2-12, Section 2.3.2, refers to a toxicological study of effects to marine 
organisms in Shipyard Creek. Paragraph 1 states that only Site 5 was deemed 
applicable to the evaluation of Zone J. Please provide more information to show 
how this information correlates to Zone J and how it will be used in future evaluations. 

6.) Silver is noted on the map in Appendix B as being detected in eight 
locations at a greater concentration than the SSV. However, Table 3.1 shows 
the maximum concentration detected in both the Cooper River and Shipyard 
Creek as lower than the SSV. It appears from Table 3.1 that silver was not 
tested for in the Noisette Creek samples. Please clarify . 

... \ 'T't.. __ ~ __ :_ A ____ ..1:_. n c __ nnn ~_..1 nn'T' nl._ • ., • .,:r1~n~_~~r1 ___ "~~:~n":~~ 
I.) ~ He IHdjJlS HI J-\jJjJC::HUIA D lUi LILILI c:lllU LILI ~ ~llUW W lU~~l'U.;c:lU ,",Ullt<ll1l1l1<lLlUll 

at levels above the SSV s in all three water bodies but Table 3.1 reports that levels 
of these contaminants were greater than the SSV in Shipyard Creek only. Please clarify. 

8.) Appendix B- Numerical values of SSVs are not consistently provided in 
the key of the COPC maps. Please include. 

9.) Table 3.1- Not Applicable (NA) is used in the SSV column for both contaminants that 
have not been detected and for contaminants that have been detected but have no available SSV 
in the literature. Perhaps alternative acronyms could be used to distinguish. 

If you have any questions concerning these comments, please contact Susan Byrd (803)896-
4188 or Rachel Breidling (803)896-4131. 



D H E C DIVISION OF 
HYDROGEOLOGY 

2600 Bull Street 
Columbia, SC 29201 

Telephone (803) 896-4010 
Fax (803) 896-4002 

.~C 
PROMOTE PROTECT PROSPER 

South Carolina Department of Health 
and EnVIronmental Control 

MEMORANDUM 

TO: Mihir Mehta, Environmental Engineer Associate 
Corrective Action Engineering Section 

FROM: 

DATE: 

RE: 

Division of Hazardous and Infectious Waste Management 
Bureau of Land and Waste Management 

Michael W. Danielsen, Hydrogeologist 
Hazardous Waste Section 
Division of Hydrogeology 
Bureau of Land and Waste Management 

~.1ay 31, 2000 

Navbase Charleston (CNC) 
Charleston, South Carolina 
SC 170 022 560 

Zone J RFI Report, part 1 ( scoping package) 

l._ I!i '/" 1/ / ,', ! d 
'I'}" 

./ VVl_ 
~ 

;; \,/ 

Revision 0, Dated April 24, 2000 (received April 25, 2000) 

The document referenced above has been reviewed as a scoping package to facilitate the 

development ofthe Draft RFI Report. 

Based on the results of that review, comments are attached. The Department will be amenable to 

discuss and resolve these comments. 



General Comments 

Zone J RFI Report, part 1 
Charleston Naval Complex (CNC) 

I. The Zone G, H, and I RFI Reports are incomplete and therefore unapproved. The 
Department has requested that additional fieldwork be done on all three RFls to complete 
site characterization. The fact that the reports are incomplete is further demonstrated in 
the text as stated, "no groundwater samples were taken at [SWMUs 21,54,81, and AOCs 
555, and 556], but the soil-to-surface water path is valid." The much needed additional 
work on the individual Zone RFls will help to complete the subsequent Zone J document. 
The Navy must plan to take additional samples to address these areas. Therefore the Zone 
J document is, consequently, also incomplete and is pre-mature to be submitted at this 
time. 

2. Since the previous RFls were submitted using SSLs based on a DAF of 20, what effect 
will that have on the results of the RFls when they are re-calculated using more 
appropriate site specific DAFs? 

3. The Zone J document, as submitted, does not include any conclusions or 
recommendations, which makes the document incomplete and unable to be approved. 

4. The Department understands that the Cooper River is a dynamic system. The Navy has 
directly discharged sewage, storm water, sand blast grit & paint flakes, paint operation 
wastes, etc and also had accidental releases into the surrounding water bodies. The Navy 
has not been the only party to induce contaminants into the River, but at the same time 
the Navy needs to stand up and take responsibility for past operations that may have 
contaminated the Cooper River, as well as Noisette Creek and Shipyard Creek. The Navy 
must take great care to properly characterize all of the water bodies and sediments stated 
in the Zone J report with sediment transport and water flow studies. 

The recent sampling locations are a start but must be refined to complete the proper 
sediment and surface water sample locations adjacent to outfalls and other possible 
release points. 

Specific Comments 

5. Page 1-3, Section 1-1, Site Investigation Background and Strategy, 3rd paragraph 
This paragraph states that previous efforts to provide Risk Managers with meaningful 
surface water data and contaminant distributions have proven unsuccessful. The text 
states a problem but 
does not offer any alternatives proposed to correct this situation. Please explain. 

6. Page 1-9, Site Map 
The site map does not provide correlations of sampling locations with outfalls associated 
with the Navy Base or outfalls of the Navy's neighbors. Please provide a map showing all 



outfall locations. 

The sampling locations may need to be evaluated with respect to the outfalls and may 
need to be re-Iocated and re-sampled to properly characterize the sediment associated 
with the Navy Base. Please evaluate and address. 

7. Page 2-5, Section 2.2.1, development Impacting the Cooper River, 1 st paragraph 
This paragraph states the mean flow into the Pinopolis Dam, but does not explain how the 
Charleston Harbor has been affected. Please explain 

8. Page 2-7, Section 2.2.2, Other investigations in the Cooper River 
The text states that the USACE collected 11 pre-dredge samples in 1994 and 17 samples 
in 1997 from the Charleston Harbor. There is not any indication of where these sampling 
locations, analytical parameters or the analytical results may be found. Please provide a 
figure indicating the sample locations and a table listing the analytes tested for and found 
in the referenced pre-dredge samples. 

9. Page 2-9, Section 2.2.2, Other Investigations in the Cooper River, Contaminants 
This section states the type of analysis, but does not show where samples were located. 
Please provide the sample locations on a map/figure. 

10. Page 2-12, Section 2.3.2, Other Shipyard Creek Investigations, 4th paragraph 
The text refers to Site 5 but does not indicate where site 5 is located. Please provide a 
figure indicating the location of Site 5. 

11. Page 2-18, Section 2.4, N oisette Creek 
The text refers to Microtex, but does not explain the meaning. Please explain/clarify. 

12. Page 3-12, AOC 675/676/677 (Zone I) 
This section states that a 495-gallon OWS is located north ofthe UST. Please explain if 
the OWS/tank is still in place. If the tankiOWS has been removed please summarize 
results and reference the report. 

AOC 676 
This section states that unknown materials were burned in the incinerator. Please explain 
\vhere ash from incinerator operations \-vas disposed. 

AOC 677 
This section states that an OWS was used at this site. Please explain the status of the 
OWS and associated system. Ifthis system has been removed please summarize results 
and reference the report. 



June 30, 2000 

Henry Shepard, II, P .E. 
Caretaker Site Office 
NA VF ACENGCOM, Southern Division 
P.O. Box 190010 
North Charleston, SC 29419-9010 

RE: Negotiated Environmental IndkatQr Schedule 
Charleston Naval Complex 
SCO 170 022 560 

Dear Mr. Shepard: 

Attached is the Environmental Indicator (EI) Schedule for the Charleston Naval Complex. The 
schedule is a result of discussions with your facility and reflects interim milestones and tentative 
dates for achieving controls for human exposure (CA725) and/or contaminated groundwater 
migration (CA750), which were mutually agreed upon. 

Please note that the Environmental Indicator Schedule may not encompass all corrective action at 
the facility, and achieving controls for the Environmental Indicators may not constitute remedy in 
place or final remediation. The Environmental Indicators are evaluated for current land use only. 
Potential future land use or groundwater use, and ecological exposure or receptors are not 
considered. 

Thank you for your cooperation and assistance in this matter. If you have any questions or 
require additional information, please do not hesitate to contact me at (803) 896-4185 or at 
scaturdm@columb34.dhec.state.sc.us. 

Sincerely, 
-......, . of) r'" _ 

j)~~ 
David Scaturo, P.E., P.G. 
Manager, Corrective Action Engineering Section 
Division of Hazardous and Infectious Waste Management 
Bureau of Land and Waste Management 

attachment 

cc: Ms. Dawn Taylor, US EPA Region IV 
Mihir Mehta, Corrective Action Engineering Section 
Paul Bergstrand, Hazardous Waste Hydrogeology Section 
BLWMFile 

SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL 



Project Schedule for Meeting Environmental Indicators 

I. Basic Information 

Charleston Naval Complex Charleston, SC September 18, NO NO 
SCO 170 022 560 1997 

II. Brief Facility Background 

The Charleston Naval Base was closed on April 1, 1996 and was renamed the Charleston Naval 
Complex (CNC). The CNC consists of 1,588 acres and is located along the Cooper River in 
Charleston County, South Carolina. The CNC is divided into 12 zones (alphabetically from 
Zone A to K) to facilitate RCRA corrective action processes and for conveyance of the property 
for redevelopment. The CNC operated approximately 18 major industrial shops. The hazardous 
waste generated primarily included paint waste, waste solvents, boiler cleaning solutions, acids, 
sludge from metal plating at the ship pretreatment facility, and small quantities of mixed waste 
(radlo1m!lcallv contaminated hazardous waste). '-- -- ~- - - - 0- - - - .I " 

The CNC corrective action program is governed by the RCRA Permit (SCO 170 022 650), issued 
by the SCDHEC on August 17, 1998. Appendix A of the referenced permit lists the 196 solid 
waste management units (SWMUs) and 209 areas of concern (AOCs) identified at the CNC that 
are in various stages of corrective action. 

The EPA generated a National Corrective Action Priority System (NCAPS) ranking for the site 
in March of 1992. The result of this ranking was a high rating. SCDHEC conducted an 
environmental indicator (EI) evaluation of the CNC on September 18, 1997. This evaluation 
examined plausible human exposure, groundwater migration, surface water contamination, and 
whether controls are in place to prevent exposure at the facility. 

III. Brief Outline of Issues Leading to an EI of NO or IN 

A. CA 725 

Numerous portions of the CNC have soils contamination above relevant action levels. The risk 
associated with these contaminant (organics, in-organics, PCBs, P AHs, and BaP) concentrations 
is above acceptable levels (i.e., well above lE-6 and lE-4) for both future industrial and 
residential land use scenarios. (For example: SWMU 9 is an 11 acre landfill that received 
industrial and domestic waste and has no cover/cap. Since the base is closed and as reuse is in 
progress the CNC has not provided access control to prevent trespassers from entering the 
referenced site) 



B. CA 750 

Shallow, intennediate, and deep zones of the surficial aquifer had detections of metals and 
solvents above their respective Maximum Contaminant Levels (MCLs). Major areas affected 
include the west boundary (SWMU 39) ofthe CNC, which is adjacent to a marsh and close to a 
residential area, AOC 607 in Zone F, adjacent to a residential property, SWMU 196 in Zone H 
discharging contamination into Shipyard Creek, and the Naval Annex property. At this stage, no 
controls are in place to stop the groundwater from migrating off site or to prevent access to the 
marsh area, Shipyard Creek, and the headwaters ofNoisette Creek. 

IV. Discussion of What is Needed to Get to Yes, with Schedule (a.k.a EI Interim 
Milestone) 

A. CA725 
Based on the complexity of the project and the incomplete RFI process, the CNC Tier I 
team used a more conservative approach to develop the attached schedule. The interim 
measures and focused CMS process will be used to achieve the EI of "YES". 

B. CA 750 
Based on the complexity of the project and the incomplete RFI process, the CNC Tier I 
team used a more conservative approach to develop the attached schedule. The interim 
measures process will be used for groundwater source and hot spot reduction. The 
interim measures and focused CMS process, for groundwater migration control and 
plume reduction, will be used to achieve the EI of "YES". 

V. Level of Confidence in Meeting EI's, and Major Issues 

CA 725 YES Current Human Exposures Under Controlled 

Comment: High Confidence 

CA750 YES Migration of Contaminated Groundwater 
Under Control 

Comment: Medium to High Confidence 

Schedule 
6/30104 

Schedule 
3/31/05 

Actual 
3/31104 

Actual 
9/30/04 



Activity CA 
SWMUlAOC Activites (Events as RCRISEvent Scheduled Date EI Code 

Zone Number SWMU/AOC Name Defined in RCRIS) Code (QTR&FY) (725/750) Remarks 
CMS Report Approved, CMI 

I Fonner Asphalt Plant Work Plan Approved, 3/3112001, 
and Tanks (next to Stabilization Measure CA350, CA 500, 12/31101, Remedy to be selected in CMS, 

A 42 AGC 505) Implemented CA600 3/31102 725 Implementl~d with CMI process 
~--

CMS Report Approved, CMI 
Work Plan Approved, 3/3112001, 
Stabilization Measure CA350, CA 500, 12/31101, Remedy to be sellected in CMS, 

C 44 Coal Storage Yard Implemented CA600 3/31102 725 Implemen~~d with C1!I pr~~ss 
CMS Report Approved, CMI 
Work Plan Approved, 3/3112001, 

Golf Maintenance, Stabilization Measure CA350, CA 500, 12/31101, Remedy to be selected in CMS, 

C 700 Building 1646 Implemented CA600 3/31102 
-

725 Implementl~d with CMI pro~.ess _____ 
CMS Report Approved, CMI 
Work Plan Approved, 3/3112002, 

Fonner Torpedo Stabilization Measure CA350, CA 500, 12/31102, Remedy to be selected in CMS, 
E 596 Storage, Building 101 Implemented CA600 3/31103 725 Implemented with CMI process 

- -- -- ---

CMS Report Approved, CMI I 

Work Plan Approved, 
Battery Shop, Stabilization Measure CA350, CA 500, 9/30/2001, Remedy to be selected in CMS, 

F 36 Building 68 Implemented CA600 6/30102, 9/30102 725 Implemented wi1h CMI process 
CMS Report Approved, CMI 

Operational Storage, Work Plan Approved, 
Building 3906Q, Stabilization Measure CA350, CA 500, '9130/2001, Remedy to be selected in CMS, 

G 646 Chicora Implemented CA600 6/30102, 9/30102 725 Implemented wi1h CMI process 
Interim Measures Plan 
Approved, Interim Measure 3/3112001, 

H 9 Closed Landfill Report Received CA630, CA640 6/30101 725 Access Control Implementation 
CMS Report Approved, CMI 
Work Plan Approved, 3/3112001, 

Chemical Disposal Stabilization Measure CA350, CA 500, 12/31101, Remedy tOi be selected in CMS, 

H 14 Area Implemented CA600 3/31102 725 Implemented with CMI Erocess 



CMS Report Approved, CMII 
Work Plan Approved, I 

Stabilization Measure 
H 15 Incinerator Implemented 
~------ '--. 

CMS Report Approved, CMI 
Work Plan Approved, 

Site of Apparent Stabilization Measure 
H 178 Transformer Fire Implemented 

CMS Report Approved, CMI 
Work Plan Approved, 

Braswell Shipyards Stabilization Measure 
H 649 Storage Area Implemented 

CMS Report Approved, CMI 
Work Plan Approved, 

Metal Trades Storage Stabilization Measure 
H 650 Area Implemented 

CMS Report Approved, CMI 
Work Plan Approved, 

Sandblasters Storage Stabilization Measure 
H 651 Area Implemented 

CMS Report Approved, CMI 
Work Plan Approved, 
St:tbilization Measure 

I 16 Paint Storage Bunker Implemented 
Inlterim Measures Plan 

Fuse and Primer 'Approved, Interim Measure 
K 693 House, Clouter Island Re:port Received 

Former Naval Inlterim Measures Plan 
Ammunition Depolt, Approved, Interim Measure 

K 694 Clouter Island Report Received 
CMS Report Approved, CMI 
Work Plan Approved, 

Railroad System, Stabilization Measure 
L 504 Basewide Implemented 
c----

Current Human Exposure 
Total Under Conrtol 

B~ility Determinatoin 

3/3112001, 
CA350, CA 50O, 1l2/31101, 
CA600 3/31102 

3/3112001, 
CA350, CA 50O, 12/31101, 
CA 60O 3/31102 

CA350, CA 500, 6/30/2001, 
CA600 3/31102, 6/30/02 

CA350, CA 500, 6/30/2001, 
CA600 3/31102, 6/30/02 

CA350, CA 500, 6/30/2001, 
CA600 3/31102, 6/30/02 

3/3112003, 
CA350, CA 500, 12/31103, 
CA600 3/31104 

3/3112001, 
CA630, CA640 6/30/01 

3/3112001, 
CA630, CA640 6/30101 

3/3112003, 
CA350, CA 5<00, 12/31103, 
CA600 3/31104 

CA725 6/30104 

725 

725 

725 

725 

725 

725 

725 

725 

725 

725 

Remedy to be select 
Implemented with C 

d inCMS, 
MI process 

Remedy to be select 
Implementc~d with C 

d inCMS, 
MI process 

Remedy to be select' 
Implementl~d with C 

Remedy to be sellect, 
Implemented with C 

I 

Remedy to be select 
Implemented withC 

'Remedy to be select 
Implemented with C; 

Access Control Imp 

d inCMS, 
MI process 

d inCMS, 
MI process 

d inCMS, 

MJ.process 

d inCMS, 

MI prs>.cess __ 

mentation 

Access Control Irnple mentation 

Remedy to be select, 
Implemented wilth C 

dinCMS, 
MI process 

Revised EI Memoran dum 



! 

Activity CA 
SWMU/AO SWMU/AOC Adivites (Events as Defined in RCRISEvent Scheduled Date EI Code 

Zone C Number Name RCRIS) Code (QTR&FY) (725/750) Remarks 
CMS Report Approved, CMI Work 12/31/01, 9/30/02, 

POL Drum Plan Approved, Stabilization CA350, CA 500, 12/31/02 Remedy to be selected in CMS, 
A 39 Storage Measure Implemented [OE&S] CA600 [12/31/03] 750 Implemented with CMI process 

----

I 
i 

Old Plating CMS Report Approved, CMI Work 
Operation, Plan Approved, Stabilization CA350, CA 500, 6/30/02, 3/31/03, Remedy to be selected in CMS, 

E 25 Building 44 Measure Implemented [OE&S] CA600 6/30/03 [6/30/04] 750 Implemc~nte_d with CMI process 
------

Lead Storage, CMS Report Approved, CMI Work 12/31/02, 9/30/03, 
Building Plan Approved, Stabilization CA350, CA 500, 12/31/03 Remedy to be selected in CMS, 

E 65 
--

221+C57 Measure Implemented [OE&S] CA600 [12/31/04] 750 Implemented with CMI process 

i CMS Report Approved, CMI Work 12/31/02, 9/30/03, : 

Dry Cleaning, Plan Approved, Stabilization CA350, CA 500, 12/31/03 Remedy to be selected in CMS, 
F 607 Building 1189 Measure Implemented [OE&S] CA600 [12/31/04] 750 Implemented with CMI process 

CMS Report Approved, CMI Work 
Plan Approved, Stabilization CA350, CA 5100, 6/30/02, 3/31/03, Remedy to be selected in CMS, 

H 196 Building 1838 Measure Implemented [OE&S] CA600 6/30/03 [6/31/04] 750 Implemented with ~MI process _ ___ 

CMS Report Approved, CMI Work 
Automobile Plan Approved, Stabilization CA350, CA 5100, 9/30/02, 6/30/03, Remedy to be selected in CMS, 

K 166 Service Shop Measure Implemented [OE&S] CA600 9/30/03 [9/30/04] 750 Implemented with CMI process 
T;;tal Migration of Contaminated 

-------

Facility Groundwater Under Control CA750 3/31/05 750 Rc~vised EI Memorandum 



Mr. John Litton, P.E. 

DEPARTMENT OF THE NAVY 
SOUTHERN DIVISION 

NAVAl FACILITIES ENGINEERING COMMAND 

P.O. BOX 190010 

2155 EAGLE DRIVE 

NORTH CHARLESTON. S.C. 29419-9010 

Director, Division of Hazardous and Infectious Waste Management 
Bureau of Land and Waste Management 
South Carolina Department of Health and Environmental Control 
2600 Bull Street 
Columbia, SC 29201 

5090111 
Code 18Bl 
28 July, 2000 

Subj: SUBMITTAL OF MEMBRANE INTERFACE PROBE PILOT STUDY, PHASE I, 
CORRECTIVE MEASURES STUDY WORK PLAN 

Dear Mr. Litton, 

The purpose of this letter is to submit the Membrane Interface Probe (MIP) Pilot Study, Phase I, 
Corrective Measures Study (CMS) Work Plan for Naval Base Charleston .. The Workplan is 
submitted to fulfill the requirements of condition IY.E.2 of the RCRA Part B permit issued to the 
Navy by the South Carolina Department of Health and Environmental Control and U.S. 
Environmental Protection Agency. 

The document is distributed under separate cover letter by CH2M Hill. Appropriate certification 
is provided under that correspondence. We request that the Department and the EPA review this 
document and provide comments or approval whichever is appropriate. If you should have any 
questions, please contact Matthew Humphrey or Matthew A. Hunt at (843) 743-9985 and (843) 
820-5525 respectively. 

Copy to: 
SCDHEC (4), 
USEP A (Dann Spariosu) 
CSO Naval Base Charleston (Matt Humphrey) 
CH2M-Hill (Dean Williamson) 

Sincerely, 

Matthew A.Hunt, P .E. 
Environmental Engineer 
BRAC Division 
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2600 Bull Street 
Columbia, SC 29201-1708 

August 15,2000 

Henry Shepard II, P .E. 
Caretaker Site Office 
NA VF ACENGCOM, Southern Division 
P. O. Box 190010 
North Charleston, SC 29419-9010 

R,...· ... Groundwater Monitoring Interim Measures \'lork Plan for Charleston Naval Complex (CNC) 
for Fiscal Year 2000, dated July, 2000, received July 13, 2000. 

Dear Mr. Shepard: 

The South Carolina Department of Health and Environmental Control (Department) has reviewed 
the above referenced Document according to applicable State and Federal Regulations, and the 
Charleston Naval Complex Hazardous Waste Permit, effective September 17, 1999. The attached 
comments were generated based on this review. These comments must be addressed prior to the 
submittal of final document for review and approval. Further, the Department is available to clarify 
any of the attached comments before the submittal of the comment responses and the revised 
document in order to expedite the resolution of these issues. 

Should you have any questions regarding these comments, please contact me at (803) 896-4088 or 
Paul Bergstrand at (803) 896-4016. 

Sincerely, 1 "'/ ///1 
(Y}. P. ff)~, 

Mihir P. Mehta, Project Manager 
Corrective Action Engineering Section 
Bureau of Land & \'-l aste :rv1anagement 

Attachments: 

1. Memorandum from Paul M. Bergstrand to Mihir Mehta dated August 3, 2000. 
2. Memorandum from Michael W. Danielsen to Mihir Mehta dated August 15,2000. 

cc: Paul Bergstrand, Hydrogeology 
Michael Danielsen, Hydrogeology 
Rick Richter, Trident EQC 
Tony Hunt, SOUTHDIV 
Dann Spariosu, EPA Region IV 
Dean F. Williamson, CH2M HILL 

SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL 



PROMOTE PROTECT PRO S PER 

2600 Bull Street 
Columbia, SC 29201-1708 

MEMORANDUM 

TO: 

FROM: 

DATE: 

RE: 

Mihir Mehta, Environmental Engineer Associate 
Corrective Action Engineering Section 
Division of Waste Management 
Bureau of Land and Waste Management 

Paul M. Bergstrand, P.G., Hydrogeologist 
Hazardous Waste Section 
Division of Hydrogeology 
Bureau of Land and Waste Management 

3 August 2000 

Charleston Naval Base (CNA V) 
Charleston County, South Carolina 
SCO-170-022-560 

Groundwater Monitoring Fiscal Year 2000 
Interim Measures Work Plan 
Dated July 2000, Revision No. 00 

The materials referenced above have been reviewed with respect to the requirements of 

R.61-79 of the South Carolina Hazardous Waste Management Regulations, The Environmental 

Protection Agency's (EPA) RCRAI. Facility Investigation Guidance Document dated May 1989, the 

EPA Region N Environmental Compliance Branch Standard Operating Procedures and Quality 

Assurance r-v1.anual (SOP/QAM) dated May 1996, the CNAV Final Comprehensive Sllilipling and 

Analysis Plan dated 30 August 1994, CERFA 120(h) as amended, DoD FOST Guidance and EPA 

BRAC FOST Guidance. 

SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL 
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1. Section 2 

Groundwater Monitoring Fiscal Year 2000 Comments 

Paul M. Bergstrand 
3 August 2000 

The description of work fuld sfullple analysis found in Section 2.0 a..'1d Tables 2~1 and 2~2 have 
minor discrepancies. The Department believes these are typographical oversights and that the work 
will fulfill the agreements reached in the meeting with Tom Beisel on June 6. 

2. SWMU 14 

Please check the new analytical data with the previous soil and groundwater data. The previous 
data can be found in the RFI Report and the Interim Measures Completion Report for SWMU 14. 

3. SWMU25 

It was noted in Figure 2-6 that no wells from SWMU 25 were included in this plan. Two or more 
wells from SWMU 25 need to be included in this sample event. 

4. Monitored Wells 

The list of all wells to be monitored is subject to revision. 

2 



South Carolma Department of Health 
and Environmental Control 

DIVISION OF 
HYDROGEOLOGY 

2600 Bull Street 
Columbia, SC 29201 

Telephone (803) 896-4010 
Fax (803) 896-4002 

l\fEMORANDUl\f 

TO: 

FROM: 

DATE: 

RE: 

Mihir Mehta, Environmental Engineer Associate 
Corrective Action Engineering Section 
Division of Hazardous and Infectious Waste Management 
Bureau of Land and Waste Management 

Michael W. Danielsen, Hydrogeologist 
Hazardous Waste Section 
Division of Hydrogeology 
Bureau of Land and Waste Management 

August 15,2000 

Navbase Charleston (CNC) 
Charleston, South Carolina 
SC 170 022 560 

Interim Measures Work Plan 
Groundwater Monitoring Fiscal year 2000 
Revision 0, Dated July 2000 (received July 13, 2000) 

The document referenced above has been reviewed with respect to the requirements ofR.61-79 of 

the South Carolina Hazardous Waste Management Regulations, The Environmental Protection 

Agency's (EPA) RCRA Facility Assessment Guidance Document dated October 1988, and the 

revised EPA Region N Environmental Compliance Branch Standard Operating Procedures and 

Quality Assurance Manual (SOP/QAM) dated May 1996. 

Based on the results of that review, the Department approves the IM Work Plan as written, with the 

addition and implementation of the attached comments. Of note, the Department is amenable to 

discuss and resolve the comments: 

DD000519.MWD 



General Comments 

Interim Measures Work Plan, 
Groundwater Monitoring Fiscal Year 2000, 

Charleston Naval Complex (CNC) 

1. Great usage of air photos and GIS! 

2. The plan does not address the ongoing maintenance such as, but not limited to, inspecting 
the wells for locks and usability, inspecting for damage, and keeping the pads clear of 
vegetation for all of the monitoring wells on base. The Navy must provide the 
Department some written plan for assuring the general maintenance of all the monitoring 
wells. This issue may be resolved no later than the October 2000 CNC Partnering Team 
Meeting. 

Specific Comments 

3. Page 1-1, Section 1.1, Purpose of This Interim Measure, 3rd paragraph 
This paragraph states that SCDHEC and CH2M-Jones developed a iist ofSWMUs and 
AOCs recommended for monitoring. Based on this list, SCDHEC and CH2M-Jones 
developed a list of specific monitoring wells and analytes for those wells. Note: The 
referenced 1M Work Plan is a "living" dynamic document. Upon approval of the Project 
Team, the plan may have additions if further information is discovered to support such a 
recommendation. Please revise to reflect this in the present plan. 

4. Page 2-2, SWMU 14 
The history for this SMWU must be re-examined to include information from wells 
H014GW002 shallow and deep. These wells have a history ofYOC, SY~C and pesticide 
"hits" and may need to be added into the next rounds of sampling for SYOCs and 
pesticides. 

5. Page 3-1, Section 3.0, Sampling, Analysis, and Reporting 
This section states that the groundwater sampling and analysis described in this 1M will 
foHow the procedures found in the approved CSAP portion of the RFI Work Plan. The 
1M should at least state the fieldwork proposed (i.e. groundwater level measurements, pH, 
DO, etc) for collecting the samples described in this 1M. 

DD0005~9.MWD 



PROMOTE PROTECT PROSPER 

2600 Bull Street 
Columbia, SC 29201-1708 

August 17, 2000 

Henry Shepard II, P.E. 
Caretaker Site Office 
NA VF ACENGCOM, Southern Division 
P. O. Box 190010 
North Charleston, SC 29419-9010 

Re: Corrective Measures Study (CMS) Work Plan for SWMU 166 Membrane Interface Probe 
(MIP) Pilot Study Phase I located in Zone K Annex of the Charleston Naval Complex, SCO 
170 022 560, Revision 0, dated July 2000, received August 4, 2000. 

Dear Mr. Shepard: 

The South Carolina Department of Health and Environmental Control (Department) has reviewed 
the above referenced document according to applicable State and Federal Regulations, and the 
Charleston Naval Complex Hazardous Waste Pennit, effective September 17, 1999. Based on this 
review the referenced CMS Work Plan is approved provided the Navy addresses the attached two 
comments during the field implementation and future work. 

Should you have any questions regarding these comments, please contact Mihir Mehta at (803) 896-
4088 or Paul Bergstrand at (803) 896-4016. 

Sincerely, 

fY). f fYJei/9 Ii~ 
David M. Scaturo, P.E., P.G., Manager 
Corrective Action Engineering Section 
Bureau of Land & Waste Management 

Attachments: Memorandum from Paul Bergstrand to Mihir Mehta dated August 16,2000. 

cc: Paul Bergstrand, Hydrogeology 
Rick Richter, Trident EQC 
Tony Hunt, SOUTHDIV 
Dann Spariosu, EPA Region IV 
Dean F. Williamson, CH2MHILLIJONES 

SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL 



PROMOTE PROTECT PROSPER 

2600 Bull Street 
Columbia, SC 29201-1708 

TO: 

FROM: 

DATE: 

RE: 

Mihir Mehta, Enviroruuental Engineer Associate 
Corrective Action Engineering Section 
Division of Waste Management 
Bureau of Land and Waste Management 

Paul M. Bergstrand, P.G., Hydrogeologist 
Hazardous Waste Section 
Division of Hydrogeology 
Bureau of Land and Waste Management 

Charleston Naval Base (CNA V) 
Charleston County, South Carolina 
SCO-170-022-560 

Corrective Measures Study Work Plan 
Membrane Interface Probe (MIP) Pilot Study 
Dated July 2000, Revision No. 0 

The materials referenced above have been reviewed with respect to the requirements of 
R.61-79 of the South Carolina Hazardous Waste Management Regulations, The 
Environmental Protection Agency's (EPA) RCRA Facility Investigation Guidance 
Document dated 1\'1a~Y' 1989, the EP.£A~ Region 1\' EnvirOl1mental Complia..T1ce Branch 
Standard Operating Procedures and Quality Assurance Manual (SOP/QAM) dated May 
1996, the CNA V Final Comprehensive Sampling and Analysis Plan dated 30 August 
1994, CERFA 120(h) as amended. 

SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL 



Membrane Interface Probe (MIP) Pilot Study Comments 

Paul M. Bergstrand 
16 August 2000 

1. Figures 1-1 and 2-1 
The two figures represent the an_nex with monitoring wells. Figure 1-1 includes 
TCE analytical results from three sampling events in numerical form adjacent to 
the monitoring wells. In the event that the MIP process is found suitable for 
selection for delineation of contamination and free product, the subsequent 
workplans should include figures representing known contamination with 
isocontours or some other suitable process for comparison purposes. This 
comment does not require any revisions of the workplan. 

2. Section 3.0 

The text states the investigative-derived waste CIDW) consisting of purge water 
will be collected in a labled 55-gallon drum and left on site. It is imperative that 
the drums ofIDW be kept in a secure location until properly disposed. This 
corrIillent does not require any revisions of the workplan .. 
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2600 Bull Street 
Columbia, SC 29201-1708 

August 24, 2000 

Henry Shepard II, P .E. 
Caretaker Site Office 
NA VF ACENGCOM, Southern Division 
P. O. Box 190010 
North Charleston, SC 29419-9010 

Rp, Zone K RCRA Facility hlVestigation Course of Action a.lld Name Change Request for the 
Charleston Naval Complex (CNC) RCRA Permit, dated August 15,2000, received August 
21,2000. 

Dear Mr. Shepard: 

the receipt ofthe letter dated August 15,2000 from Mr. M. A. Hunt to Mr. John Litton. The letter 
indicates the Navy's intentions to separate the combined Zone K RFI into two areas, the "Naval 
Station Annex" and the "Clouter Island". The reason for the separation is because the Navy has 
contracted the completion of investigation, evaluation, and corrective action work to two different 
contractors. The Department recognizes the need to separate the two areas in order to facilitate the 
corrective action work in an expeditious manner. Therefore, the Department agrees with the 
proposed separation and recommends to rename the Zone K to Annex' and 
"Zone K Clouter Island'. 

Should you have any questions regarding these comments, please contact Mihir Mehta at (803) 896-
4088 or Paul Bergstrand at (803) 896-4016. 

Sincerely, ~ / / 
/Yl P /1J~Cf 

Mihir P. Mehta, Proj ect Manager 
Corrective Action Engineering Section 
Bureau of Land & Waste Management 

cc: Paul Bergstrand, Hydrogeology 
Rick Richter, Trident EQC 
Tony Hunt, SOUTHDIV 
Dann Spariosu, EPA Region IV 
Dean F. Williamson, CH2MHILLIJONES 
Todd Haverkost, EnSafe 

SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL 



D tH E C 

iI C 
PROMOTE PROTECT PROSPER 

2600 Bull Street 
Columbia, SC 29201-1708 

September 5,2000 

Henry Shepard II, P .E. 
Caretaker Site Office 
NA VF ACENGCOM, Southern Division 
P. O. Box 190010 
North Charleston, SC 29419-9010 

Re: Groundwater Monitoring Interim Measure Work Plan for Fiscal year 2000, Charleston Naval 
Complex, SCO 170 022 560, Revision 1.0, dated August 23, 2000, received August 24, 
2000. 

Dear Mr. Shepard: 

The South Carolina Department of Health and Enviromnental Control (Department) has reviewed 
the above referenced document according to applicable State and Federal Regulations, and the 
Charleston Naval Complex Hazardous Waste Permit, effective September 17, 1998. Based on this 
review the referenced Interim Measure Work Plan is approved provided the Navy acknowledges the 
attached two comments during future work. 

Should you have any questions regarding these comments, please contact Mihir Mehta at (803) 896-
4088 or Paul Bergstrand at (803) 896-4016. 

Sincerely, 

D~~ 
David M. Scaturo, P.E., P.G., Manager 
Corrective Action Engineering Section 
Bureau of Land & Waste Management 

Attachments: Memorandum from Paul Bergstrand to Mihir Mehta dated August 30, 2000. 
Memorandum from Michael Danielsen to Mihir Mehta dated September 1, 2000. 

cc: Paul Bergstrand, Hydrogeology 
Michael Danielsen, Hydrogeology 
Rick Richter, Trident EQC 
Tony Hunt, SOUTHDIV 
Dann Spariosu, EPA Region IV 
Dean F. Williamson, CH2MHILLIJONES 

SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL 
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2600 Bull Street 
Columbia, SC 29201-1708 

TO: 

MEMORANDUM 

Mihir Mehta, Environmental Engineer Associate 
Corrective Action Engineering Section 
Division of \Xl aste ~T1anagement 
Bureau of Land and Waste Management 

Lv,:., '. 

FROM: Paul M. Bergstrand, P.G., Hydrogeologist /}/')//' 
Hazardous Waste Section I 

DATE: 

RE: 

Division of Hydrogeology 
Bureau of Land and Waste Management 

30 August 2000 

Charleston Naval Base (CNAV) 
Charleston County, South Carolina 
SCO-170-022-560 

Groundwater Monitoring Fiscal Year 2000 
Interim Measures Work Plan 
Dated 23 August 2000, Revision No. 01 

, "r.! 
, " r .. ;~ 

The materials referenced above have been reviewed with respect to the requirements of 

R.61-79 of the South Carolina Hazardous Waste Management Regulations, The Environmental 

Protection Agency's (EPA) RCRA Facility Investigation Guidance Document dated May 1989, the 

EPA Region IV Environmental Compliance Branch Standard Operating Procedures and Quality 

Assurance Manual (SOP/QAM) dated May 1996, the CNAV Final Comprehensive Sampling and 

Analysis Plan dated 30 August 1994, CERFA 120(h) as amended, DoD FOST Guidance and EPA 

BRAC FOST Guidance. The referenced document can be approved without revision. Please note 

the following comment. 

SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL 



1. Section 2 

Groundwater Monitoring Fiscal Year 2000 

Interim Measures Work Plan Comments 

Paul M. Bergstrand 
30 August 2000 

The description of work and sample analysis found in Section 2.0, Table 2-2 has minor 
discrepancies. The Department understands that in subsequent sampling events SWMU 17 will 
include some level of PCB analysis and SMWU 25170 will include VOC analysis and possibly 
additional monitoring wells per the 23 August 2000 agreements reached in teleconference with Tom 
Beisel. 

2 
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South Carolma Department of Health 
and Environmental Control 

DIVISION OF 
HYDROGEOLOGY 

2600 Bull Street 
Columbia, SC 29201 

Telephone (803) 896-4010 
Fax (803) 896-4002 

TO: 

FROM: 

DATE: 

RE: 

Mihir Mehta, Environmental Engineer Associate 
Corrective Action Engineering Section 
Division of Hazardous and Infectious Waste Management 
Bureau of Land and Waste Management 

Michael W. Danielsen, Hydrogeologist 
Hazardous Waste Section 
Division of Hydrogeology 
Bureau of Land and Waste Management 

September 1, 2000 

Navbase Charleston (CNC) 
Charleston, South Carolina 
SC 170 022 560 

Final Interim Measures Work Plan for 
Groundwater Monitoring Fiscal Year 2000 
CNC 

, ( 

Revision 01, Dated August, 2000 (received August 24, 2000) 

The document referenced above has been reviewed with respect to the requirements ofR.61-79 of the South 

CaroIilla Hazardous ",l aste l\rianagement Regulations, The Environmental Protection Agenc~y' s (EP .A • .) RCP'\o..LA:r.. 

Facility Assessment Guidance Document dated October 1988, and the revised EPA Region IV Environmental 

Compliance Branch Standard Operating Procedures and Quality Assurance Manual (SOP/QAM) dated May 

1996. 

Based on the results of that review, the Department approves the 1M Work Plan as written. 

Please note the attached comment. 

DD000555.MWD 
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1. Table 2-1 

Final Interim Measures Work Plan for 
Groundwater Monitoring Fiscal Year 2000 

CNC 
Michael W. Danielsen 

The Draft Groundwater ~.1onitoring Plan table 2-1 indicated VOC, SVOC, inorganics, and PCB as 

recommended parameters for SWMU 17. However, table 2-1 in the final revision of the groundwater 

monitoring plan has inorganics and PCB omitted. This difference in recommended parameters may be 

considered addressed in Table 2-2. 

DD000555.MWD 
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2600 Bull Street 
Columbia, SC 29201-1708 

September 11, 2000 

Henry Shepard II, P.E. 
Caretaker Site Office 
NA VF ACENGCOM, Southern Division 
P. O. Box 190010 
North Charleston, SC 29419-9010 

Re: Corrective Measures Study (CMS) Report for SWMU 159 and AOC 653 located in Zone H 
of the Charleston Naval Complex, SCO 170 022 560, Revision 0, dated May 23, 2000, 
received May 30,2000. 

Dear Mr. Shepard: 

The South Carolina Department of Health and Environ_mental Control (Department) has reviewed 
the above referenced document according to applicable State and Federal Regulations, and the 
Charleston Naval Complex Hazardous Waste Permit, effective September 17, 1998. The attached 
comments were generated based on this review. These comments must be addressed prior to the 
approval of the above referenced document. 

To facilitate the approval process ofthe referenced CMS report the comments generated by engineer 
and hydrogeologist are attached. The Department will forward the comments based on the risk 
assessment review at a later date. 

Further, the CNC should submit, to the Department, the draft comment responses to address these 
comments within thirty (30) calendar days of the receipt of this letter. This would facilitate the 
comment resolution meeting and expedite the review and approval process. 

Should you have any questions regarding these comments, please contact Mihir Mehta at (803) 896-
4088 or Paul Bergstrand at (803) 896-4016. 

Sincerely, 

;11f m~ 
Mihir Mehta, Project Manager 
Corrective Action Engineering Section 
Bureau of Land & Waste Management 

SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL 



Attachments: Memorandum from Susan Peterson to Mihir Mehta dated August 17,2000. 
Memorandum from Mansour Malik to Mihir Mehta dated September 8, 2000. 

cc: Paui Bergstrand, Hydrogeology 
Mansour Malik, Hydrogeology 
Susan Peterson, Corrective Action Engineering 
Rick Richter, Trident EQC 
Tony Hunt, SOUTHDIV 
Dann Spariosu, EPA Region IV 
Dean F. Williamson, CH2MHILLIJONES 
Todd Haverkost, EnSafe 
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2600 Bull Street MEMORANDUM 
Columbia, SC 29201-1708 

COMMISSIONER: 
Douglas E. Bryant 

BOARD: 
John H. Burriss 
Chairma..'1 

William M. Hull, Jr., MD 
Vice Chairman 

Roger Leaks, Jr. 
Secretary 

Mark B. Kent 

Cyndi C. Mosteller 

Brian K. Smith 

Rodney L. Grandy 

TO: 

FROM: 

DATE: 

RE: 

Mihir Mehta, Project Manager 
Corrective Action Engineering Section 
Division ofvVaste J'vlanagement 
Bureau of Land and Waste Management 

Susan Peterson, Environmental Engineer Associate 
Corrective Action Engineering Section 
Division of Waste Management 
Bureau of Land and Waste Management 

August 17, 2000 

Charleston Naval Complex (CNC) 
Charleston, South Carolina 
SC 170 022 560 

Zone H Draft Corrective Measures Report, 
AOC 653 and SWMU 159 
Dated May 23, 2000 

Upon review of this report, the Department has the following comments: 

General Comments 

1. Site Close-out strategies to support NF A recommendation. 
At the May, 2000 meeting, the team discussed the need to include/evaluate Oil Water 
Separators, Zone J, Zone L, inorganics in groundwater, and indoor air quality issues 
when closing out a SWMU (recommending an NF A). As currently written, the Navy 
does not evaluate these issues to support their NF A recommendation. The 
Department will not concur with an NFA recommendation until these issues are 
addressed. 

2. DET reports 
The Navy has used the completion of Interim Stabilization Measure (ISM) reports to 
support their RFI addendum recommendations. An example ofthis is SWMU 159 
and AOC 653. The Navy must 

a) Provide a copy of the ISM report to the Department 
b) Incorporate, as deemed appropriate, the necessary 

information from the ISM report to support the RFI 
addendum recommendations. 

The Department is unable to concur with any recommendations until the Navy 
provides this information. 

SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL 



Comments 
Zone H Draft Corrective Measures Report for AOC 653 and SWMU 159 

Prepared by Susan Peterson 
August 17, 2000 

3. Changes in SWMUs/AOCs due to an ISM 
The Navy has included figures in the RFI addendum report for SWMUs/AOCs 136, 
663,666, 138,667, 197, and 17 that did not represent the current conditions they 
claimed to represent. An example of this was AOC 666 at which the Charleston DET 
conducted an ISM. Due to the discrepancies found in that document, the Department 
requests that the Navy review Figure 4 for AOC 653 and Figure 4 for SWMU 159 to 
determine if the figures are truly accurate. This report should illustrate pre- and post­
ISM conditions of the SWMU/AOC to support the proposed recommendation. 

Specific Comments, per SWMU/ AOC 

SWMU653 
Navy recommends an NFA 
Based on the information provided in the report, the Department is unable to 
concur with the Navy's recommendation. The following comment(s) support 
this decision: 

1. Close-out strategies 
The Navy has not addressed the close-out strategies (see General comments). 

2. DET reports 
The soil sampled during the initial RFI contained hits ofBEQs, and Aroc1ors 1248 
and 1260, which yielded a human health risk of 9.1 E-07. Thus the purpose of the 
ISM was to excavate petroleum-impacted soil, rather than decrease a human health 
risk value. Nonetheless, the Department still requires particular information in order 
to make a determination on the Navy's NFA recommendation. Please refer to 
General Comment #3. 

SWMU 159 
Navy recommends an NF A 
Based on the information provided in the report, the Department is unable to 
concur with the Navy's recommendation. The following comment(s) support 
this decision: 

3. Close-out strategies 
The Navy has not addressed the close-out strategies (see General comments). 

4. Ecological concerns of the adjacent marsh 
The Navy has responded to the Department's June 1999 comment about the lack of 
discussion on an adjacent marsh area. The Navy responded by saying that the Zone J 
work plan will be revised to meet the requirements of the new ERA Process 
document. The Navy further responded by stating that it believes that this evalu~tion 
will adequately address any potential ecological concerns for the adjacent wetlands. 



Comments 
Zone H Draft Corrective Measures Report for AOC 653 and SWMU 159 

Prepared by Susan Peterson 
August 17, 2000 

The Department is stating this information as a reminder, since this addresses one of 
the close-out strategies. 

5. Revised risk values 
The Navy claimed that the soil and sediment that contributed to the human health and 
ecological risk values has been excavated and removed via an ISM conducted by the 
DET. The Navy has not provided the Department with information to support this 
claim. The Department requires this information, which would likely include a table 
showing the results of the confirmatory sampling, and revised human health and 
ecological risk values, if applicable. 



M m randum: 

To: Mihir Mehta, Environmental Engineer Associate 

Corrective Action Engineering Section 

Division of Hydrogeology 
2600 Buii Street 

Columbia, SC 29201 
Telephone (803) 896-4010 

Fax (803) 896-4002 

! 

.'" 

Division Of Hazardous and Infectious Waste Management 

Bureau of Land and ""Jaste Management 

From: Mansour N. Malik ~~,\"" 
Hazardous Waste Section 

Division of Hydrogeology 

Bureau of Land and Waste Management 

Date: 9/11/00 

Re: Navbase Charleston (CNC) 
Charleston, South Carolina 
SC 1 70 022 560 

Zone H, AOC 653 Corrective Measure Study Report and 

Zone H, SWMU 159 Corrective Measure Study (CMS)Report 

Revision 0, Dated May, 23rd
, 2000 



The Document referenced above has been reviewed with respect to the requirement 
of R.61-79 of the South Carolina Hazardous Waste Management Regulations, The 
Environmental Protection Agency's (EPA) RCRA Facility Assessment Guidance 
Document dated October 1988, and the revised EPA Region IV Environmental 
Compliance Branch Standard Operating Procedures and Quality assurance Manual 
(SOP/QAM) dated May 1996, the CNAV Final Comprehensive Sampling and 
Analysis Plan dated 30 August 1994, CERCLA 120(h) as amended. 

Based on the results of the current review, the Department has the following 
comments: 

General Comments: 

1. The document appears to be well prepared, with satisfactory illustrations and 
maps. Revision of some might be required. Please see specific comments. 

2. This report as presented was supposed to address the eMS activities plus the 
ISM (Interim Stabilization Measure) in terms of final remedy. Based on the 
attached document, justification towards an NFA (No Further Action) is not 
fulfilled. The Department would like to see more soil and groundwater sampling to 
make sure no risk is posed on human health or the environment. 

3. In referring to other relative documents, this document does not bring in some of 
the important information regarding the geological and hydrogeolgical settings of 
the area in concern. This document failed to build a comprehensive correlation 
with data from adjacent SWMUs and AOCs, and therefore creates data gaps that 
make it impossible to come to a conclusion. Please revise and include all 
neighboring SWMUs and AOCs, and any oil-water separators, plus the pertinent 
hydrogeological data. 

4. This documents does not reiate to the unfinished work in Zone L and Zone j. it 
does not concur with proposed NFA. 

5. Evaluation of the fate and transport potential of the Arsenic as from soil-to­
groundwater is insufficient to support the claim that "Arsenic did not have the 
potential to migrate from soil to groundwater". It is evident that in the subsurface 
soil concentration of Arsenic exceeds that of the surface soil as proved 
throughout the current work and the background correlation reported. For the 
Department to consider an NFA, the sOil-to-groundwater pathway for Arsenic and 
VOCs must be extensively studied. 

Page 2 



6. The lack of information related to the locations and settings of the oil-water 
separators form a data gap for present and future evaluation of this site. The 
Department recommends that the Navy must include OWS (Oil Water 
Separators) data linkages to all SWMUs and AOCs to help enhance the quality of 
evaluation and assessment. 

Zone H. ACC 653: 

7. Fig 2 failed to show correlation with associated SVVMUs and AOCs, and OVVS as 
it should. Building 1508 is associated with SWMU 124; the Satellite Accumlation 
Area. Building 1347 is associated with SWMUS 92,93 and 115. Building 636 is 
associated with SWMUs 122, 123, SAA and PSWMUs 92, 93 and115. None of 
the information cited, is included on the figures nor commented on, throughout 
the text. Please revise and include comments on correlations. 

8. AST 640 and UST 640B are in the range of 250-300 ft east of AOC 635. Although 
groundwater flow direction is generally northeast, a correlation might be useful in 
predicting source and extent of the contaminants in concern. Please check and 
include relative information. 

9. Table 3.3 on page 3.6 shows the TPH as non detect out of one round of sampling 
RFI (1996), while in Section 3.2 Navy DET (Environmental Detachment) ISM 
.,.+..,.+o~ TOW \A,..,..,. ~O+OMO~ in ",II "'I"\il .,.",,,,,,,nlo.,. .. ,ith <:lI hinh I"\f A? ('\('\('\ FYln'1.-n <:linn <:lIlcn 
.;JLaL"VU I I I I YVCII.;;;J UvLv\JL"VU III 0111 ~VII ..:;JUI 11t-'IV..;J WYILI I U I II~I I VI -Y&..,vuv 111!::::f/I'\.~ \.A ."" """'IV""' 

exceeded its 1 00 mg/kg screening level. Please clarify. 

10. Section 6.2, 2nd line, SWMU 136/AOC 663 never appeared in any of the maps 
and figures throughout the document. However, the text has used them for 
correlation. Please revise and include relative information. 

11. Section 4.1 2nd paragraph, last line. "Fig 3 shows ... " Please be advised that wells 
NBCHGRD003/03D and BCHGRD006/06D were not indicated anywhere in the 
figure mentioned. Please check and include wells with their relevant parameters. 

12. All of the figures presented lack information related to the wells parameters. 
Please revise well locations, depths, groundwater levels and any relevant 
hydrogeoiogicai data. 

Zone H. SWMU 159: 

13. Fig 6 shows TeE concentration values in soil as increasing downgradient (9, 13, 
15, 21) mg/kg. In order to thoroughly investigate what is beyond that, the 
Department believes it is necessary to conduct more sampling downgradient both 
for the surface and subsurface intervals . 
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14. Fig 3: Sediment sample locations are not indicated in the legend. Please revise 
and include the information on the figure. 

15. In order to support the claim that TeE has no potential to migrate from soil to 
groundwater, the Navy must complete more extensive data research/sampling 
and include better interpretations to support conclusion. 

16. Section 4.2.1.1, Line 8: The document points out that reviewing archived soil 
data for three confirmation sample points at AGe 653 were reviewed to help 
evaluate SWMU 159. Please be advised that no figure throughout the documents 
ever ties the two sites together. The results of the evaluation are nowhere to be 
found in the text. For better correlation, Please revise and include an illustrating 
figure connecting the two locations with pertinent hydrological data. Also include 
the evaluation referenced. 
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