
 
 

N61165.AR.003457
CNC CHARLESTON

5090.3a
 
 
 
 
 
 
 
 
 
 
 
 
 
 

CORRECTIVE MEASURES IMPLEMENTATION WORK PLAN SOLID WASTE MANAGEMENT
UNIT 196 (SWMU 196) ZONE H CNC CHARLESTON SC

5/8/2008
CH2M HILL 



CORRECTIVE MEASURES IMPLEMENTATION WORK PLAN

Charleston Naval Complex
North Charleston, South Carolina

SUBMITIEDTO
U.S. Navy Southern Division
Naval Facilities Engineering Command

CHiM J011f''-,

May 2008

Contract N62467-99-C-0960



ttl CH2MHILL .... 
May 8, 2008 

Ms. Meredith Amick 
South Carolina Department of Health and 

Environmental Control 
Bureau of Land and Waste Management 
2600 Bull Street 
Columbia, SC 29201 

CH2M HILL 

3011 SW Williston Road 

Gainesville, FL 

32608·3928 

P.O. Box 147009 

Gainesville, FL 

32614·7009 

TEL 352.335.7991 

FAX 352.335.2959 

Re: Corrective Measures Implementation Work Plan (Revision 2) - SWMU 196, Zone H 

Dear Ms. Amick: 

Enclosed please find two copies of the Corrective Measures Implementation Work Plan 
(Revision 2) for SWMU 196 in Zone H of the Charleston Naval Complex (CNC). Included 
are replacement covers, pages, and figures for insertion into the Revision 0 document. This 
report has been prepared pursuant to agreements by the CNC BRAC Cleanup Team for 
completing the RCRA Corrective Action process. 

Please contact me at 352/335-5877, ext. 52280, if you have any questions or comments. 

Sincerely, 

CH2MHILL 

Dean Williamson, P.E. 

cc: Dann Spariosu/USEPA, wiatt 
Kathryn Stewart/Navy, w / aU 
Gary Foster / CH2M HILL, w / aU 



"'-

CORRECTIVE MEASURES IMPLEMENTATION WORK PLAN 

Charleston Naval Complex 
North Charleston, South Carolina 

SUBMITTED TO 
U.S. Navy Southern Division 
Naval Facilities Engineering Command 

PREPARED BY 

CH2M-Jones 

May 2008 

Revision 2 
Contract N62467-99-C-0960 
258814.2HEX.16 



Certification Page for the Corrective Measures Implementation 
Work Plan for SWMU 196, Zone H, Charleston Naval Complex­
Revision 2 

I certify under penalty of law that this document and all attachments were prepared under 

my direction or supervision in accordance with a system designed to assure that the 

qualified personnel properly gather and evaluate the information submitted. Based on my 

inquiry of the person or persons who manage the system, or those persons directly 

responsible for gathering the information, the information submitted is, to the best of my 

knowledge and belief, true, accurate, and complete. I am aware that there are significant 

penalties for submitting false information, including the possibility of fine and 

imprisonment for knowing violations. 

South Carolina 

P.E. No. 21428 

Dean Williamson, P.E. 

~;(~t 
Date 



PHASE I CORRECTIVE MEASURES IMPLEMENTATION WORK PlAN, SWMU 196, ZONE H 
CHARLESTON NAVAL COMPLEX 

REVISION 2 
MAY 2008 

1 Contents 

2 Section Page 

3 Acronyms and Abbreviations ......................................................................................................... vi 

4 1.0 Introduction and Purpose ................................................................................................. 1-1 

5 1.1 Summary of Corrective Action Objectives ......................................................... 1-1 

6 1.2 Summary of Interim Measures Conducted ........................................................ 1-3 

7 1.3 DeSCription of Corrective Measures Selected and Implementation 

8 Approach ................................................................................................................. 1-4 

9 1.4 Report Organization .............................................................................................. 1-5 

10 Table 1-1 Chemicals of Concern for Areas A and B ........................................................... 1-6 

Figure 1-1 Location of SWMU 196 in Zone H ....................................................................... 1-8 11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

Figure 1-2 Aerial Photo View of SWMU 196 Area ............................................................... 1-9 

Figure 1-3 Areas A and B MCSs ............................................................................................ 1-10 

2.0 Corrective Measures Implementation ............................................................................ 2-1 

2.1 Phase I Biosparge/ SVE System Design and Installation ................................. 2-1 

2.2 

2.3 

2.4 

2.5 

2.6 

2.7 

2.8 

2.1.1 Phase I Design ............................................................................................ 2-1 

2.1.2 Phase I Implementation ............................................................................ 2-1 

Phase I Corrective Measures Evaluation ............................................................. 2-2 

2.2.1 Dissolved Oxygen Optimization ............................................................. 2-2 

2.2.2 Microbiological Community Evaluation ................................................ 2-2 

2.2.3 COC Evaluation ......................................................................................... 2-3 

Phase II Implementation Approach ..................................................................... 2-5 

2.3.1 Phase II Installation ................................................................................... 2-5 

Land Use Controls .................................................................................................. 2-6 

2.4.1 Modifying LUCs ........................................................................................ 2-8 

2.4.2 Implementing Construction Activities in Areas Impacted by 

LUCs ............................................................................................................ 2-8 

2.4.3 Monitoring of LUCs and Reporting Requirements .............................. 2-9 

2.4.4 Groundwater Well Notification Record Review Process .................. 2-10 

Performance Monitoring ..................................................................................... 2-11 

Waste Management and DisposaL ................................................................... 2-12 

Sample Handling and Chain-of-Custody ......................................................... 2-12 

Analysis of Samples ............................................................................................. 2-12 

SWMUl96PH1CMIPREV1,OOC IV 



PHASE I CORRECTIVE MEASURES IMPLEMENTATION WORK PLAN. SWMU 196. ZONE H 
CHARLESTON NAVAL COMPLEX 

REVISION 2 
MAY 2008 

1 Contents, Continued 

2 Table 2-1 Dissolved Oxygen Readings at SWMU 196 Before and After 6 Hours of 

3 Air Sparging .......................................................................................................... 2-14 

4 Figure 2-1 Phase I Biosparging Locations ............................................................................ 2-15 

5 Figure 2-2 Phase I Biosparging Monitoring Locations ....................................................... 2-16 

6 Figure 2-3 Results of Microbiological Monitoring in Well in H196GW004 .................... 2-17 

7 Figure 2-4 Results of Microbiological Monitoring in Well in H196GW013 .................... 2-17 

8 Figure 2-5 Results of Carbon 13 Labeled Chlorobenzene Testing .................................... 2-18 

9 Figure 2-6 Chlorobenzenes-Well HI96GW004 ................................................................... 2-18 

10 Figure 2-7 Chlorobenzenes-Well HI96GW005 ................................................................... 2-19 

11 Figure 2-8 Chlorobenzenes-Well HI96GW013 ................................................................... 2-19 

12 Figure 2-9 Chlorobenzenes-Well FGELGW015 .................................................................. 2-20 

13 Figure 2-10 Chlorobenzenes-Well H009GW020 ................................................................... 2-20 

14 Figure 2-11 Phase II Biosparge Locations .............................................................................. 2-21 

15 Figure 2-12 Phase II Biosparge MOnitoring Locations ......................................................... 2-22 

16 3.0 Project Management .......................................................................................................... 3-1 

17 

18 

19 

20 

21 4.0 

22 

3.1 

3.2 

3.3 

3.4 

Quality Assurance Requirements ........................................................................ 3-1 

Data Management Requirements ......................................................................... 3-1 

Reporting Requirements ........................................................................................ 3-2 

Health and Safety Requirements .......................................................................... 3 -2 

References ............................................................................................................................ 4-1 

23 Appendixes 

24 A 
25 
26 

27 B 

28 C 

29 D 

30 E 

31 F 

32 G 

Scope of Seroices for Fabrication and Delivery of a Package Biosparging and Soil Vapor 
Extraction System for SWMU 196, Charleston Naval Complex, South Carolina (CH2M­
Jones,2004b) 

Groundwater Monitoring Purge Logs, 2005-2006 

Groundwater Monitoring Data, 2005-2006 

SCDHEC Underground Injection Permits, January 2006 and February 2007 

Biosparge Injection Point Installation Logs 

Process to Construct Document and Sample Inspection Form 

Responses to SCDHEC Comments 

SWMUl96PH1CMIPREV2.DOC V 



PHASE I CORRECTIVE MEASURES IMPLEMENTATION WORK PLAN, SWMU 196, ZONE H 
CHARLESTON NAVAL COMPLEX 

REVISION 2 
MAY 2008 

1 1.4 Report Organization 
2 This CM! WP consists of the following sections, including this introduction: 

3 1.0 Introduction and Purpose - Presents the purpose of the CMI WP and general 

4 background information necessary to understand the CMI WP objectives. 

5 2.0 Corrective Measures Implementation - Presents a summary of the implementation of 

6 each phase of corrective measures at SWMU 196. 

7 3.0 Project Management - Presents a description of the tasks that were managed during 

8 this project. 

9 4.0 References - Provides the references used in preparing this report. 

10 Appendix A presents a copy of the Scope of Services for Fabrication and Delivery of a Package 

11 Biosparging and Soil Vapor Extraction System for SWMU 196, Charleston Naval Complex, South 

12 Carolina (CH2M-Jones, 2004b). 

13 Appendix B contains the groundwater monitoring purge logs from activities performed 

14 during 2005-2006. 

15 Appendix C presents the groundwater monitoring data from monitoring activities 

16 conducted during 2005-2006. 

17 Appendix D contains copies of correspondence related to the SCDHEC Underground 

18 Injection Permits, January 2006 and February 2007. 

19 Appendix E contains copies of the biosparge injection point installation logs. 

20 Appendix F contains a description of the process to be followed for construction activities in 

21 areas with land use controls (LUCs) at the CNC as well as an example inspection form used 

22 in the CA process. 

23 Appendix G contains the responses to SCDHEC comments on the Revision 1 CMI WP 

24 submitted by CH2M HILL in May 2007. 

25 All tables and figures are found at the end of their respective sections. 
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1 appears to originate. The other row is located between the building and Shipyard Creek and 

2 will effectively treat contamination migrating from beneath the building to prevent the 

3 contamination from migrating towards Shipyard Creek. Figure 2-11 shows the Phase II 

4 biosparge point locations. UIC permits for these new sparge points were obtained from 

5 SCDHEC. Correspondence regarding the UIC permitting is contained in Appendix D. 

6 Appendix E presents the sparge point installation logs for the 23 injection points in 

7 operation at SMWU 196. 

8 The Phase II system began operation on March 15, 2007, and is generally working as 

9 expected. Periodic checks of system pressures, flow rates, and temperatures are conducted 

10 to ensure that the system is operating as necessary. Performance monitoring of the system 

11 (discussed in Section 2.5) and long-term monitoring (conducted annually as part of the 

12 sitewide monitoring) are performed by CH2M-Jones. 

13 The system is expected to continue to operate for up to several years. Generally, operations 

14 are expected to continue until groundwater at the site meets the MSCs or until the data 

15 indicate that the system has provided adequate treatment and that natural attenuation or 

16 another remedy should be considered. The air sparge system will continue to operate in a 

17 pulsed on/ off mode, with a daily run time of approximately 6 to 8 hours. The initial 

18 operating configuration is to sparge into all 21 sparge points concurrently. However, this 

19 configuration may be modified in the future. For example, the system may be operated to 

20 deliver air only to the more upgradient row of sparge points or to the more downgradient 

21 row of sparge points. Changing the configuration of a system in this manner is often 

22 effective in improving the treatment achieved in a particular injection zone. 

23 2.4 Land Use Controls 

24 LUCs have been implemented to limit the future use of the site to control or eliminate 

25 exposure pathways to COCs at the site and to ensure the integrity and effectiveness of the 

26 remedy. With regard to real property, a LUC refers to any restriction or control that limits 

27 the use of and/ or exposure to a portion of the property, including water resources, arising 

28 from the need to protect human health and the environment. The LUCs are primarily 

29 regarded as a component of CAs that apply technologies that reduce toxicity, mobility, 

30 volume, and mass of the source of contamination. 

31 The term LUC encompasses "institutional controls," which are defined as real estate 

32 restrictions, deed notifications, governmental permitting, zoning laws and other "legal" 

SWMU 196PH 1 CMIPREV2.DOC 2-6 
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1 restrictions to protect human health and the environment. Institutional controls are non-

2 engineered mechanisms used for ensuring compliance with necessary land use limitations. 

3 LUCs also include restrictions on access (access controls), whether achieved by means of 

4 engineered barriers (for example, fence or concrete pad), affirmative measures to achieve the 

5 desired restrictions (for example, night lighting of an area), and prohibitive directives (for 

6 example, restrictions on certain types of wells for the duration of the CAl. 

7 Considered altogether, the LUCs for a facility will provide a tool for directing how the 

8 property should be used in order to maintain the level of protectiveness that one or more 

9 CAs were designed to achieve. Periodic inspections will be conducted to ensure the long-

10 term integrity of the remedy and the effectiveness of the LUCs. 

11 LUCs have been implemented at the site for the following reasons: 

12 • Restricting human contact with groundwater contaminated with organic and inorganic 

13 constituents, 

14 • Controlling soil disturbance activities (for example, construction activities) such that any 

15 such activities do not cause unacceptable exposure of human or ecological receptors to 

16 contaminants, and 

17 • Prohibiting residential development of the site, until all impacted media have been 

18 remediated to levels acceptable for unrestricted land use. 

19 The term "control the implementation of soil disturbance activities" does not mean that all 

20 intrusive drilling or other intrusive activities into the subsurface will be prohibited. 

21 However, any intrusive activities will require an evaluation and the parties conducting the 

22 intrusive activities will need to understand the potential consequences that contact with 

23 contaminated groundwater may cause. In addition, any activities that require dewatering 

24 will be need to be conducted in a manner to ensure that any extracted groundwater is 

25 properly managed such that it does not cause unacceptable impacts to human health or the 

26 environment. Activities that would compromise the integrity or protectiveness of the 

27 remedy will not be permitted. 

28 The LUCs have been developed and implemented in accordance with the Navy's RCRA 

29 Hazardous Waste Management permit and current Navy and SCDHEC policies for LUCs. 

30 Periodic visual inspections and reviews will be conducted for the purpose of verifying that 

31 all necessary LUCs have been implemented and are being properly maintained. An annual 

32 report will be prepared and forwarded to the SCDHEC, signed by the Navy, certifying the 

SWMU196PH1 CMIPREV2.DOC 2-' 
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1 continued retention of all LUCs implemented in SWMU 196. LUCs were incorporated into 

2 the RCRA Part B Permit for the CNC in the March 2005 permit modification. 

3 2.4.1 Modifying LUCs 
4 In order for LUCs to be changed, the RCRA CA permit must be modified. The request for 

5 permit modification must come from the Navy. The method to modify the permit is 

6 outlined in the applicable South Carolina Hazardous Waste Management Regulations 

7 (SCHWMR), R61-79-264 and R61-79-270.42. The LUCs cannot be modified or removed 

8 without the approval of the Navy and SCDHEC. 

9 Each provision of the LUCs may be modified separately or collectively by individual site or 

10 as a collection of sites with applicable documentation. LUes may be modified in accordance 

11 with the Land Use Control Management Plan (LUCMP) contained within the RCRA Part B 

12 permit. This allows for the evaluation of a proposed land use with respect to the exposure 

13 assumptions used to estimate the risk to human health and the environment. 

14 It is the responsibility of the Property Owner to ensure that LUCs are implemented and 

15 maintained properly and in agreement with their Voluntary Cleanup Contract and this 

16 CMIP. The Navy elected to transfer the procedural responsibilities to the Property Owners 

17 by contract; however, the Navy shall retain ultimate responsibility for CA integrity. 

18 In the event that a transfer of the property to a new owner is implemented, the current 

19 Property Owner will follow the property conveyance process outlined in the LUCMP 

20 contained within the RCRA permit. The Property Owner shall ensure that: (1) covenants 

21 consistent with the Permit are included in the appropriate conveyance documentation, and 

22 (2) the Navy, SCDHEC, and the EPA are provided with a copy of any proposed deed or 

23 other conveyance documents prior to any conveyance in order to ensure that the documents 

24 are consistent with the LUCs required as part of the final CA. 

25 2.4.2 Implementing Construction Activities in Areas Impacted by LUCs 
26 The Navy, in conjunction with SCDHEC (Bureau of Land and Waste Management) and the 

27 EPA. has developed a process for use by current and subsequent landowners or operators 

28 when conducting construction activities in areas where LUCs exist. The process includes 

29 submitting information necessary to evaluate whether construction activities may have an 

30 adverse effect on LUCs and remedies in place at the CNC. 

31 The process to be followed for construction activities in areas with LUCs is described in 

32 Appendix F. This process was previously referred to as the "Dig Permit" process. It is 

SWMU196PH1CMIPREV2,DOC 2·8 
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1 important that this process be rigorously followed so that the construction is implemented 

2 in a manner that does not change the protectiveness of the remedy. Appendix F also shows 

3 the portions of SWMU 196 subject to LUCs. 

4 2.4.3 Monitoring of LUes and Reporting Requirements 
5 The Navy will initiate the following specific actions: 

6 

7 

8 

9 

10 

1) Conduct inspections/review, at the frequency specified in the CMIWP or other CA 

document approved by SCDHEC. These inspections shall be for the purposes of 

verifying that all necessary LUCs have been implemented and are being properly 

maintained at SWMU 196. The Navy is responsible for the following: 

a) Ensuring that all required inspections are performed. 

11 

12 

13 

b) Ensuring that SCDHEC is provided with thirty (30) days advance notice of, and 

opportunity to observe facility personnel as they conduct at least one of the quarterly 

inspections each year. 

14 

15 

c) Ensuring that SCDHEC is notified in writing within thirty (30) days of any 

deficiencies noted. 

16 

17 

18 

19 

d) Ensuring that all appropriate measures are undertaken within thirty (30) days to 

correct any deficiencies and timely notification in writing to SCDHEC detailing 

measures taken. If thirty (30) days is not sufficient time to correct the deficiencies, the 

Navy will submit to SCDHEC a written request for an extension. The written 

20 

21 

22 

23 

2) 

request will provide the rationale for the extension and a projected timeframe for 

rectifying the deficiencies. 

Prepare and forward an annual report to SCDHEC signed by the Navy certifying the 

continued maintenance of all LUCs associated with SWMU 196. 

24 In accordance with the LUCMP, monitoring of the LUCs will be conducted at least annually. 

25 The Navy is responsible for inspecting and certifying LUCs. However, per the VCCs signed 

26 by the new property owners, the property owners have assumed responsibility for 

27 inspecting Land Use Controls on their property. Copies of the monitoring reports for a 

28 given year will be provided to the Navy by the land owners by the end of January of the 

29 following year. The Navy will submit and certify the reports to SCDHEC with copies also 

30 provided to EPA by the end of March. 

SWMU196PH1CMIPREV2.00C 2·9 
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The LUC monitoring report submitted by the Property Owner or their designated party will 

summarize the status of the LUCs and how any deficiencies or inconsistent uses have been 

addressed. The evaluation will address whether the use restrictions and controls referenced 

in this CMIP were communicated in deeds (if necessary); whether owners and state and 

local agencies were notified of the use restrictions and controls affecting the property (if 

applicable); and whether use of the property has conformed with such restrictions and 

controls. 

An example inspection form that can be adapted for use in conducting these inspections is 

provided in Appendix F. 

2.4.4 Groundwater Well Notification Record Review Process 
The SCDHEC has promulgated the South Carolina Individual Residential Well and 

Irrigation Well Permitting at R.61-44 and the Well Standards at R.61-71 pursuant to the 

authority of the Pollution Control Act, Section 48-1-10 et seq., and the Safe Drinking Water 

Act, Section 44-55-10 et seq., 1976 S.c. Code of Laws. The groundwater well regulations 

require any property owner, agent, or the licensed well driller to submit a Notice of Intent 

(NOI) and obtain coverage under a General Permit, in the manner prescribed by the 

SCDHEC Bureau of Water regulations, prior to commencement of drilling water wells in 

South Carolina. The regulations will not directly prevent installation of groundwater wells 

within the contaminated groundwater plume(s) on the former Charleston Naval Complex. 

However, the Navy will review Bureau of Water notification records or database(s) for 

permitted wells and use that information, as provided below. 

The Navy will review the SCDHEC well installation request records or database(s) at least 

once a year to determine whether a property owner (or licensed well driller) has submitted 

an NOI and use that information to determine the actual or proposed well location. In the 

event that an NOI has been filed for a well or wells within any known groundwater plumes 

at the CNC, the Navy will undertake a good faith effort to contact the property owner (or 

licensed well driller) promptly to inform them of the potential risks associated with using 

the groundwater. The Navy will ascertain whether the proposed use may violate existing 

land and/or groundwater use restrictions (on the former CNC property) or otherwise 

undermine the CA. 

Should the Navy discover a well on the former CNC, a notice will be sent via registered 

mail to the property owner (and/ or lessee, if necessary) within 30 days. The notice will 

provide information regarding the deed restrictions and require the owner (and/ or lessee) 

to immediately cease use of the well and remove/ abandon the well within 60 days. The 

SWMU196PH1CMIPREV2,DOC 2-10 
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1 Navy will also notify the EPA and SCDHEC as soon as practicable but no later than 10 days 

2 from the discovery of the well, as well as provide the EPA and SCDHEC with a copy of the 

3 notification letters sent to the property owners (or lessee). The Navy will also request that 

4 SCDHEC initiate an enforcement action in accordance with R61-44(H) if the wells could 

5 present an unacceptable risk to the health of the persons using the well. 

6 2.5 Performance Monitoring 

7 To monitor the effectiveness of the air sparge system for increasing the dissolved oxygen 

8 (DO) content of site groundwater, periodic measurements of DO will be made in the 

9 following wells: 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

• 

• 

• 
• 

• 
• 

• 

• 

• 

• 

• 

Hl96GW004 

H196GW005 

H196GW009 

H196GW011 

H196GW013 

H196GW014 

H196GW015 

H196GW022 

FGELGW015 

H009GW020 

H009GW021 

21 These monitoring wells are shown in Figure 2-12. Monitoring well H196GW022 is a new 

22 well installed specifically for evaluating the performance of the Phase II biosparge system. 

23 For the first month after starting up of the system, DO will be measured at least on a 

24 biweekly basis (every 2 weeks). If DO levels appear adequate (for example, greater than 

25 approximately 2 to 3 mg/L in the wells), DO will be measured monthly in these wells for 

26 the next 2 months. If DO levels are lower than approximately 2 mg/L, adjustments to the 

27 system will be made to increase the DO levels. DO levels will then be monitored at least 

28 weekly until adequate DO levels are measured in the wells. Additional system adjustments 

29 will be made as required. The flow rate and pressures for sparge injectors will also be 

30 monitored when system operations are modified and at least monthly during this period. 
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1 VOC samples will be collected from the wells listed above and analyzed for VOCs using 

2 SW846 Methods 8260B. Samples for VOC analysis will be collected 3 months after the 

3 Phase II system operations begin and these wells will be included in the annual sitewide 

4 sampling. Based on the analytical results for these samples, additional performance 

5 monitoring samples may be collected to confirm system operation. 

6 2.6 Waste Management and Disposal 

7 The investigation-derived waste (lOW) that is expected to be generated as part of this 

8 investigation may include pavement debris, soilj sediment, well purge water, equipment 

9 decontamination wastes, and used personal protective equipment (PPE). Ai; it is generated, 

10 the lOW will be containerized in labeled 55-gallon drums and characterized in accordance 

11 with South Carolina Hazardous Waste Management Regulations (SCDHEC R.61-79.261). 

12 Filled containers will be transported to the less than 90-day storage facility located at 

13 Building 1824. After analytical results have been received and reviewed, the containers will 

14 be transported to a permitted and licensed facility for proper treatment/ disposal. 

15 2.7 Sample Handling and Chain-of-Custody 

16 Sample collection procedures and site conditions at the time of sampling will be 

17 documented in a field logbook by the field team leader. Samples will be collected in 

18 prepared containers supplied by the lab vendor, using preprinted chain-of-custody 

19 logsheets and coolers for transport of the samples. Samples will be iced as appropriate and 

20 transported by the sampling team to the lab for analysis, maintaining the chain-of-custody 

21 at all times after sampling occurs and until the analysis is complete. Sample handling 

22 procedures will adhere to the standard procedures described in the approved 

23 Comprehensive Sampling and Analysis Plan (CSAP) portion of the CNC RCRA Facility 

24 Investigation (RFI) Work Plan (EnSafe/ Allen & Hoshall, 1994). 

25 2.8 Analysis of Samples 

26 The samples will be delivered to a subcontracted laboratory for chemical analysis of COCs 

27 by EPA SW -846 methods and/ or standard operating procedures (SOPs) for screening 

28 methods to achieve EPA Level II Data Quality Objectives (DQO). VOCs will be analyzed 

29 using SW-846 Method 8260B. The subcontracted lab will meet the EPA Level II DQO criteria 

30 specified in the approved CNC CSAP (EnSafe, 1996). Sample analysis will be performed in 
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1 accordance with the guidance in EPA's Test Methods for Evaluating Solid Waste, SW-846, 

2 Revision 4 (EPA, 1996), Office of Solid Waste and Emergency Response (OSWER), and in the 

3 EPA Environmental Services Division Laboratory Operations and Quality Control Manual 

4 (ESDLOQCM) (1997). 
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NOTE: NrtIII PtIOkI Date Ia 1997 

• Former Isea Injection Point 
® Pilot Test Sparge Location 
• Monitoring Well * Sediment Sampling Location 

O~~~~5;;iiiiiiiiiiiiiiiiiiiiii80 Feet 

1 inch = 55.2217 feet 

Figure 2-1 
Phase I Biosparging Locations 

SWMU 196, Zone H 
Charleston Naval Complex 



FIGURE 2·3 

PHASE I CORRECTIVE MEASURES IMPLEMENTATION WORK PlAN, SWMU 196, ZONE H 
CHARLESTON NAVAl COMPlEX 

REVlSION 2 
MAY 2008 

Resulls of Microbiological Monitoring in Well in H196GW004 

FIGURE 2-4 
Results of Microbiological Monitoring in Well in H196GW013 

SWMU196PH1CMIPREV2.00c 2-17 



PHASE I CORRECnVE MEASURES IMPlEMENTATION WORK PIAN, SWMU 196, ZONE H 
CHARLESTON NAVAl COMPLEX 

REVlSION 2 
MAY 2008 

FIGURE 2·5 
Results of Carbon 13 Labeled Chlorobenzene Testing 

FIGURE 2-6 
Chlorobenzenes-Well H196GW004 

Chlorobenzenes in Wen H196GWOO4 
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PHASE I CORRECTIve MEASURES IMPLEMENTATION WORK PlAN, SWMU 196, ZONE H 
CHARLESTON NAVf>l COMPlEX 

REVISION 2 
MAY 2008 

FIGURE 2·7 
Chlorobenzenes-Well H196GWOOS 
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FIGURE 2-8 
Chlorobenzenes-Well H196GW013 

Chlorobenzenes In Well H196GW013 
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PHASE I CORRECnVE MEASURES IMPlEMENTAnON WORK PlAN. SWMU 196. ZONE H 
CHARLESTON NAVAL COMPlEX 

REVISION 2 
MAY 2008 

FIGURE 2·9 
Chlorobenzenes-Well FGELGW01 5 

Chlorobenzenes In FGELGW015 
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FIGURE 2·10 
Chlorobenzenes-Well H009GW020 
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25000 r-------------------------------------------, 

~ ------------------~-----~ 

~ 15000 

t .il & 10000 

u 5000 +------~~ 
, 

17-Feb-05 28-May.05 ~Sep-05 14-0ec-05 24-Mar.Q6 02.Jul-06 10-0ct-06 18-Jan-07 

O,t. Sampled 

SWMU196PH1 CMtPREV2.00c 

~ 1 ,2-DichIorobenzene 

---' 1,4-0ichI0r0be0ze0e 
ChlorobenHoe 

-+- 1,2-DlchIorobenzene 
___ l.4-Dichlorobenzene 

Chlorobenzeoe 



~
D
 

1
9

6
G

W
0

1
5

R
3

 

1
9

6
G

W
0

1
S

R
3

 

1
9

6
G

W
0

1
5

R
3

 

1
9

6
G

W
0

1
5

R
3

 

1
9

6
G

W
0

1
5

R
3

 

1
9

6
G

W
0

1
5

R
3

 

1
9

6
G

W
0

1
5

R
3

 

1
9

6
G

W
0

1
5

R
3

 

1
9

6
G

W
0

1
5

R
3

 

1
9

6
G

W
0

1
S

R
3

 

1
9

6
G

W
0

1
S

R
3

 

1
9

6
G

W
0

1
5

R
3

 

19
6G

W
01

5R
3 

19
6G

W
01

5R
3 

1
9

6
G

W
0

1
5

R
3

 

1
9

6
G

W
0

1
5

R
3

 

1
9

6
G

W
0

1
5

R
3

 

1
9

6
G

W
0

1
5

R
3

 

1
9

6
G

W
0

1
5

R
3

 

1
9

6
G

W
0

1
5

R
3

 

1
9

6
G

W
0

1
5

R
3

 

1
9

6
G

W
0

1
5

R
3

 

1
9

6
G

W
0

1
5

R
3

 

1
9

6
G

W
0

1
5

R
3

 

1
9

6
G

W
0

1
5

R
3

 

1
9

6
G

W
0

1
5

R
3

 

1
9

6
G

W
Q

1
5

R
3

 

1
9

6
G

W
0

1
5

R
3

 

1
9

6
G

W
0

1
5

R
3

 

1
9

6
G

W
0

1
5

R
3

 

1
9

6
G

W
0

1
5

R
3

 

1
9

6
G

W
0

1
5

R
3

 

N
o

te
s:

 

J U
 

U
J 

A
pp

en
di

x 
C

 D
at

a 
S

um
m

ar
y_

 .
. A

 
2

_
S

W
M

U
 1

96
 C

M
IW

P
.x

ls
 

sa
b

lD
 . 
I 

M
at

rix
 

H
19

6G
W

01
5 

W
G

 

H
1

9
6

G
W

0
1

5
 

W
G

 

H
19

6G
W

01
5 

W
G

 

H
1

9
6

G
W

0
1

5
 

W
G

 

H
19

6G
W

01
5 

W
G

 
H

19
6G

W
01

5 
W

G
 

H
1

9
6

G
W

0
1

5
 

W
G

 

H
19

6G
W

01
S

 
W

G
 

H
1

9
6

G
W

0
1

5
 

W
G

 

H
1

9
6

G
W

0
1

5
 

W
G

 

H
19

6G
W

01
5 

W
G

 
H

19
6G

W
01

5 
W

G
 

H
1

9
6

G
W

0
1

5
 

W
G

 

H
19

6G
W

01
5 

W
G

 

H
19

6G
W

01
5 

W
G

 

H
19

6G
W

01
S

 
W

G
 

H
19

6G
W

01
5 

W
G

 

H
1

9
6

G
W

0
1

5
 

W
G

 

H
19

6G
W

01
S

 
W

G
 

H
1

9
6

G
W

0
1

5
 

W
G

 

H
1

9
6

G
W

0
1

5
 

W
G

 

H
19

6G
W

01
5 

W
G

 
H

19
6G

W
01

5 
W

G
 

H
1

9
6

G
W

0
1

5
 

W
G

 

H
1

9
6

G
W

0
1

5
 

W
G

 

H
1

9
6

G
W

0
1

5
 

W
G

 

H
1

9
6

G
W

0
1

5
 

W
G

 

H
1

9
6

G
W

0
1

5
 

W
G

 

H
1

9
6

G
W

0
1

5
 

W
G

 

H
1

9
6

G
W

0
1

5
 

W
G

 

H
1

9
6

G
W

0
1

5
 

W
G

 

H
1

9
6

G
W

0
1

5
 

W
G

 

I Sa
m

pl
eT

yp
o 

pai
OC

Oii
OC

18C
f 

M
.e

th
od

 
N

 
02

-N
ov

-0
6 

S
W

8
2

7
0

C
 

N
 

N
 

N
 

N
 

N
 

N
 

N
 

N
 

N
 

N
 

N
 

N
 

N
 

N
 

N
 

N
 

N
 

N
 

N
 

N
 

N
 

N
 

N
 

N
 

N
 

N
 

N
 

N
 

N
 

N
 

N
 

02
-N

ov
-0

6 
S

W
8

2
7

0
C

 

02
-N

ov
-0

6 
S

W
8

2
6

0
B

 

02
-N

ov
-0

6 
S

W
8

2
7

0
C

 

02
-N

ov
-0

6 
S

W
8

2
7

0
C

 

02
-N

ov
-0

6 
S

W
8

2
6

0
B

 

02
-N

ov
-0

6 
S

W
8

2
6

0
B

 

02
-N

ov
-0

6 
S

W
8

2
6

0
B

 

02
-N

ov
-0

6 
S

W
8

2
7

0
C

 

02
-N

ov
-0

6 
S

W
8

2
7

0
C

 

02
-N

ov
-0

6 
S

W
8

2
7

0
C

 

02
-N

ov
-0

6 
S

W
8

2
7

0
C

 

02
-N

ov
-0

6 
S

W
8

2
7

0
C

 

02
-N

ov
-0

6 
S

W
8

2
7

0
C

 

02
-N

ov
-0

6 
S

W
8

2
7

0
C

 

02
-N

ov
-0

6 
S

W
8

2
6

0
B

 

02
-N

ov
-0

6 
S

W
8

2
6

0
B

 

02
-N

ov
-0

6 
S

W
8

2
7

0
C

 

02
-N

ov
-0

6 
S

W
8

2
7

0
C

 

02
-N

ov
-0

6 
S

W
8

2
6

0
B

 

02
-N

ov
-0

6 
S

W
8

2
6

0
B

 

02
-N

ov
-0

6 
S

W
8

2
6

0
B

 

02
-N

ov
-0

6 
S

W
8

2
6

0
B

 

02
-N

ov
-0

6 
S

W
8

2
6

0
B

 

02
-N

ov
-0

6 
S

W
8

2
6

0
B

 

02
-N

ov
-0

6 
S

W
8

2
6

0
B

 

02
-N

ov
-0

6 
S

W
8

2
6

0
B

 

02
-N

ov
-0

6 
S

W
8

2
6

0
B

 

0
2

-N
o

v-
0

6
 S

W
8

2
6

0
B

 

0
2

-N
o

v-
0

6
 S

W
8

2
6

0
B

 

0
2

-N
o

v-
0

6
 S

W
8

2
6

0
B

 

0
2

-N
o

v-
0

6
 S

W
8

2
6

0
B

 

I 
P

ar
am

lD
 

H
C

L
B

Z
 

H
C

L
E

A
 

H
X

0
2

 

IN
P

1
2

3
 

IS
O

P
 

M
E

K
 

M
IB

K
 

M
T

L
N

C
L

 

M
T

N
P

H
2

 

N
A

P
H

 

N
N

S
P

R
 

N
0

2
A

N
IL

2
 

N
0

2
A

N
IL

3
 

N
0

2
A

N
IL

4
 

N
0

2
B

Z
 

PC
A

 
PC

E
 

P
H

A
N

 

PY
R

 
ST

Y
 

T
B

M
E

 

T
C

A
11

1 

T
C

A
1

1
2

 

T
C

B
1

2
3

 

T
C

B
1

2
4

 

TC
E 

T
C

lM
E

 

VA
 

V
C

 

X
Y

lE
N

E
S

 

X
Y

L
M

P
 

X
Y

lO
 

D
e

te
ct

e
d

. 
T

h
e

 a
n

a
ly

te
 w

as
 a

na
ly

ze
d 

fo
r 

an
d 

de
te

ct
ed

 a
t t

h
e

 c
o

n
ce

n
tr

a
tio

n
 s

h
o

w
n

. 

P
ar

am
na

m
8 

H
e

xa
ch

lo
ro

b
e

n
ze

n
e

 

H
e

xa
ch

lo
ro

e
th

a
n

e
 

2
-H

e
xa

n
o

n
e

 

In
d

e
n

o
(1

,2
,3

-c
,d

)p
yr

e
n

e
 

Is
o

p
h

o
ro

n
e

 

M
et

hy
l 

et
hy

l 
ke

to
n

e
 (

2
-B

u
ta

n
o

n
e

) 

M
et

hy
l i

so
bu

ty
l 

ke
to

n
e

 (
4

-M
e

th
yl

-2
-p

e
n

ta
n

o
n

e
) 

M
e

th
yl

e
n

e
 C

h
lo

ri
d

e
 

2
-M

e
th

yl
n

a
p

h
th

a
le

n
e

 

N
a

p
h

th
a

le
n

e
 

N
-N

itr
o

so
d

i-
n

-p
ro

p
yl

a
m

in
e

 

2
-N

itr
o

a
n

ili
n

e
 

3-
N

itr
oa

ni
lin

e 

4
-N

itr
o

a
n

ili
n

e
 

N
itr

o
b

e
n

ze
n

e
 

1
,1

,2
,2

-T
e

tr
a

ch
lo

ro
e

th
a

n
e

 

T
e

tr
a

ch
lo

ro
e

th
yl

e
n

e
 (

P
C

E
) 

P
h

e
n

a
n

th
re

n
e

 

p
yr

e
n

e
 

S
ty

re
ne

 

B
ro

m
o

fo
rm

 

1
,1

,1
-T

ri
ch

lo
ro

e
th

a
n

e
 

1
,1

,2
-T

ri
ch

lo
ro

e
th

a
n

e
 

1
,2

,3
-T

ri
ch

lo
ro

b
e

n
ze

n
e

 

1
,2

,4
-T

ri
ch

lo
ro

b
e

n
ze

n
e

 

T
ri

ch
lo

ro
e

th
yl

e
n

e
 (

T
C

E
) 

C
h

lo
ro

fo
n

n
 

V
in

yl
 a

ce
ta

te
 

V
in

yl
 c

h
lo

ri
d

e
 

X
yl

en
es

, 
T

o
ta

l 

m
+

p
 X

yl
e

n
e

 

o
-X

yl
e

n
e

 

E
st

im
a

te
d

. 
T

h
e

 a
n

a
ly

te
 w

as
 p

re
se

nt
 b

u
t 

th
e 

re
po

rt
ed

 v
a

lu
e

 m
a

y 
n

o
t 

be
 a

cc
u

ra
te

 o
r 

pr
ec

is
e 

U
n

d
e

te
ct

e
d

. 
T

h
e

 a
n

a
ly

te
 w

a
s 

an
al

yz
ed

 f
o

r 
b

u
t 

n
o

t 
de

te
ct

ed
 a

b
o

ve
 t

he
 m

e
th

o
d

 d
e

te
ct

io
n

 li
m

it.
 

D
e

te
ct

io
n

 li
m

it 
es

tim
at

ed
. 

T
he

 a
na

ly
te

 w
as

 a
na

ly
ze

d 
fo

r 
b

u
t 

q
u

a
lif

ie
d

 a
s 

n
o

t 
d

e
te

ct
e

d
; 

th
e 

re
su

lt 
is

 e
st

im
at

ed
. 

P
ag

e 
61

 o
f 6

1 

I A
na

V_
1 

P
ro

iQ
u"

, 
9.

8 
U

 

9.
8 

U
 

10
00

 U
 

9.
8 

U
 

9.
8 

U
 

1
0

0
0

 U
 

10
00

 U
 

5
0

0
 U

 

9.
8 

U
 

9.
8 

U
 

9.
8 

U
 

4
9

 U
 

4
9

 U
 

49
 U

 

9.
8 

U
 

10
0 

U
 

10
0 

U
 

9.
8 

U
 

9.
8 

U
 

1
0

0
 U

 

1
0

0
 U

 

10
0 

U
 

1
0

0
 U

 

1
0

0
 U

 

10
0 

U
 

36
.2

 J
 

10
0 

U
 

50
0 

U
 

6
0

5
 =

 

30
0 

U
 

20
0 

U
 

1
0

0
 U

 

M
D

L 
1.

96
 

1.
96

 

12
5 

0
.1

9
6

 

1
.9

6
 

12
5 

12
5 

2
0

0
 

0
.2

9
4

 

0.
29

4 
1.

96
 

1.
96

 

1.
96

 

2.
94

 

2
.9

4
 

25
 

25
 

0
.1

9
6

 

0
.2

9
4

 

25
 

25
 

3
0

 

25
 

3
0

 

3
0

 

25
 

25
 

15
0 50
 

25
 

25
 

25
 

R
L 

U
nI

Is
 

9.
8 

ug
/L

 

9.
8 

u
g

fL
 

10
00

 u
g

fL
 

9.
8 

u
g

fL
 

9.
8 

ug
/L

 

10
00

 u
g/

L 
10

00
 u

g/
L 

50
0 

ug
/L

 
9.

8 
ug

/L
 

9.
8 

ug
/L

 

9.
8 

u
g

lL
 

4
9

 u
gf

L 

4
9

 u
gf

L 

4
9

 u
g

fL
 

9.
8 

ug
/L

 
10

0 
ug

/L
 

10
0 

ug
/L

 

9.
8 

ug
/L

 

9.
8 

ug
/L

 

10
0 

ug
/L

 

10
0 

u
g

/L
 

10
0 

u
g

/L
 

10
0 

u
g

fL
 

10
0 

u
g

/L
 

1
0

0
 u

gf
L 

1
0

0
 u

gf
L 

10
0 

u
g

/l
 

50
0 

ug
/L

 

10
0 

u
g

/L
 

30
0 

u
g

/L
 

20
0 

u
g

lL
 

10
0 

u
g

fL
 



FROM : 

-
-' 

FRX NO. 

Date oflssuanee: 10 Jannary 2007 

Monitoriq Well Approval 

Approval is hereby granted to: 

Facility: 

Dudley Patrick, BRAC PMO SE 
4130 Faber Place Drive 
Suite 202 
N. Charleston, SC 29405 

North Charleston, SC 29406 

Apr. 02 2006 08:35AM Pi 

Approval #: HW-07-OO5 

Naval Base Station Charleston (CNA V) 
Charleston County 
SCO-170-022-560 

This approval is for the installation one (1) permanent groundwater monitoring well at SWMU·196. The 
monitoring well is to be installed in the location as illustrated on Figure I (attached), using the specific 
construction method described in the weIlllpprOva! request (letter, Gates to Hargrove, dated 9 January 
2007). The monitoring well is to be installed following all of the applicable requirements ofR 61-71 

I) That a minimum of (48) hours prior to initiation of drilling activities, notice shall be provided to 
Christine Sanford-Coker, District Hydrogeologist, at EQC Region 70ffice (843.740-1590). 

All wells sball be drilled, constructed, and abandoned by a South Carolina certified well driller per 
R.61-71.D.1. 

2) All wells sball be properly developed per R.61-71.H.2.d. A Water Well Record Form or other form 
provided or approved by the Department shall be completed and submitted within 30 days after well 
completion or abandonment unless another schedule has been approved by the Department The form 
shall be submitted to Donald C. Hargrove 

Bureau ofLand and Waste Management 
Division of Hydrogeology 
South Carolina Department of Health and Environmental Control 
2600 Bull St=t 
Columbia, SC 29201 

The form should contain the ~as-built" construction details and all other information required by R. 61-
71.H.I.f 

3) All analytical data and water levels obtained from the monitoring well sball be submitted to 

DD070034.DCH 1 



FROM : FAX NO. 

Donald C. Hargrove 
Bureau orLand and Waste Management 
Division of Hydrogeology 
South Carolina Department of Health and Environmental Control 
2600 Bull Street 
Columbia, SC 29201 

Apr. 02 2006 08:36AM P2 

4) This information must be submitted within 30 days of receipt of laboratory results unless wotber 
schedule has been approved by the Department as required by R.61-71.H.1.d. 

CoaditiODll: 
A) All monitoring wells shall be labeled as required by R.61·71.H.2.c. 

B) If any of the information provided to the Department changes, the Author (Donald C. Hargrove) 
sha1l be notified a minimum of twenty-four hours prior to well construction as required by R.61-
71.H.1.a. 

This approval is pursuant to the provisions of Section 44-55-40 of the 1976 South Carolina Code of Laws 
and R.61-71 of the South Carolina Well Standards and Regulations, dated April 26, 2002. 

Donald C. Hargrove, Hydrogeologist 

RCRA Hydrogeology Section 1 
Division of Hydrogeology 
Bureau of Land· and Waste Management 

Attachment: Figure 1 

cc: Jerry Stamps, Corrective Action Engineering 
Dann Spariosu, Federal Facilities Section, USEP A 
Christine Sanford.Coker, EQC Region 7, Charleston 
File #50484 

DD070034.DCH 2 
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DD070034.DCH 

FAX NO. Apr. 02 2006 08:36AM P3 
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W Proposed Biosparge I MoI1itoring Wei ~ 
N SWMU 196, Zone H 

01!!!!!!!!!!!!!!!30iiiiiiiiiiii60 Feet C~ Naval Complex 

1 incl1 = 341eo1 

3 



A
n

n
u

a
l 

L
a

n
d

 U
se

 C
o

n
tr

o
l 

(L
U

C
) 

C
o

m
p

lia
n

ce
 C

e
rt

if
ic

a
ti

o
n

 
C

h
a

rl
e

st
o

n
 N

a
va

l C
o

m
p

le
x 

E
P

A
 1

.0
. 

N
o

 S
C

01
70

02
25

60
 

, , 

P
ro

pe
rt

y 
O

w
n

er
: 

D
E

P
T

 O
F

 H
O

M
E

L
A

N
D

 S
E

C
U

R
IT

Y
 (F

L
E

T
C

) 
C

he
ck

 m
on

th
s 

co
m

pl
et

ed
: 

P
ro

p
er

ty
 C

on
ve

ye
d 

S
in

ce
 L

as
t I

ns
pe

ct
io

n?
 _

_
_

 _ 

_ 
A

pr
il

 _
 

M
ay

 _
 

Ju
n

e 
(f

or
 s

em
i-

an
nu

al
 i

ns
pe

ct
io

ns
) 

A
N

I!
 

.. ~
 

a-
, 

I.
 

a-
, 

" 
... 

.::
 

.
c
.
~
 

O
Il

.:
: 

=
"
0

 

:: 
=

 
.::

 
.. 

-
0

 
"
'0

 
I
.
"
,
 

" 
" 

.-
:;

 
,.Q

 
r:: 

'" 
e 

" 
=

.
c
 

=
 e 

'" 
=

 - =
 

. :;; 
'" 

~
 

.i,
:: 

:;
 '

" 
~
~
 

~
<
 

9 

19
,2

0,
 

12
1,

64
9,

 
65

1 
72

4 

19
6 

17
 

68
0 

72
2 

I.
 " -.. ~
 

:; 
"0

 =
 

'" 
=

 
0 I.

 " • 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

"0
 

>
. 

.S
 

" 
I.

 -" 
"0

 
I.

 
.. 

" 
o 

0 

-
Q

. 
..

. 
.. 

" 
'" 

... 
C

l:i
S

 
'c 

"'
" 

=
 

I.
 

0 
e 

~
~
 

e 0"
0

 
.. 

=1
::) 

U
 
" " 

0 
'" 

=1
::) 

"" 
'" " 

0 
..!!!

 
=

 
"" 

0
'
-

.-
'" 

... 
;;

. 
=

 
'1:

 
u=

 
- '" 

;;
,'

"
 

" Cl: 
-l

 .S
 

" 
>

.;
 

'" ;;,
 

~
~
 

"Y
" 

if
 Y

es
; 

if
 n

o
t 

"-
0 

0 -~
 

I.
 

>
. 

o 
..

 
=1

::) 
"
0

 

"'
-.. Eo

-
.5

 
"'

.:
: 

" 
=

 .~ 
.
g
~
 
" .. 

"
''
'0

 
0 

<
 "

 ... 
~
~
 '

" is 
=

 0 
o 

I.
 

",
,=

-
.. =

 
=

 "
 

.. '"
 

-.
. 

S"
,.. 

r.
l 

" .c
 

"'
N

A
" 

"0
 " ~ ;;

, O
Il =
 

'il
 =
 -0 Z

 
I.

 " -.. ~
 

"0
 =
 

=
 

0 I.
 " 

1l
 

.c
 

I.
 =
 

';:
: is -o Z
 

-o Z
 

"0
 =
 .. -l
 

(E
xp

la
in

 i
n 

C
om

m
en

ts
 b

lo
ck

) 
O

ct
o

b
er

 
N

ov
em

be
r 

D
ec

em
be

r 
(w

ri
te

 in
 y

ea
r)

 _
_

 

... oS
 

"0
 

'"
 

" 
'" 

"'
;;

, 
~
­

O
Il

"
 

=
 I.

 
.-

=
 

"'
-

=
:;

 -... 0'- z 
s. 

"
0

<
 

=
 .. -l
 

'" ~
 - = o U
 

O
Il =
 

'1
: :l =
 

's.
 =
 

r.
l 

'" =
 

~
 

m
ai

n
ta

in
ed

 (
ex

p
la

in
 i

n
 C

o
m

m
en

ts
 

o
n

 

G
&

H
 

H
 

G
&

H
 

H
 

H
 I 

W
, 

U
, 

E
, 

0 
S

em
i-

an
n

u
al

 

U
,D

 

W
,U

,E
,D

 

W
,U

,E
,D

 
S

em
i-

an
n

u
al

 

E
,U

 

W
,D

,U
 

D
ia

go
na

lly
 s

pl
it 

ce
lls

 in
di

ca
te

 a
 r

eq
ui

re
m

en
t 

fo
r 

se
m

i-a
nn

ua
l 

in
sp

ec
tio

ns
: 

A
pr

il-
Ju

ne
 a

nd
 O

ct
ob

er
-D

ec
em

be
r.

 

R
ev

is
io

n 
3,

 A
pr

il
 2

00
7 

lo
f2

 
A

pp
en

di
x 

G
-3

 



A
n

n
u

al
 L

an
d

 U
se

 C
o

n
tr

o
l 

(L
U

C
.) 

C
o

m
p

li
an

ce
 C

er
ti

fi
ca

ti
o

n
 

C
h

ar
le

st
o

n
 N

av
al

 C
o

m
p

le
x 

E
P

A
 1

.0
. 

N
o

 S
C

01
70

02
25

60
 

P
ro

p
er

ty
 O

w
n

er
: 

D
E

P
T

 O
F

 H
O

M
E

L
A

N
D

 S
E

C
U

R
IT

Y
 (F

L
E

T
C

) 
T

y
p

e 
o

f I
ns

pe
ct

io
n:

 _
 

D
ri

ve
-t

hr
ou

gh
 _

 
W

al
k

-t
h

ro
u

g
h

 

I, 
th

e 
un

de
rs

ig
ne

d,
 h

er
eb

y 
ce

rt
it

y 
th

at
 I

 a
m

 a
n 

au
th

or
iz

ed
 r

ep
re

se
nt

at
iv

e 
o

f 
D

E
P

T
 O

F
 H

O
M

E
L

A
N

D
 S

E
C

U
R

IT
Y

 (
F

L
E

T
C

) 
an

d 
th

at
 t

he
 

ab
ov

e 
de

sc
ri

be
d 

la
nd

 u
se

 c
on

tr
ol

s 
ha

ve
 b

ee
n 

co
m

pl
ie

d 
w

it
h 

fo
r 

th
e 

ca
le

nd
ar

 y
ea

r 
. 

A
ny

 k
no

w
n 

de
fi

ci
en

ci
es

 a
nd

 c
om

pl
et

ed
 o

r 
pl

an
ne

d 
ac

ti
on

s 
to

 a
dd

re
ss

 s
uc

h 
de

fi
ci

en
ci

es
 a

re
 d

es
cr

ib
ed

 in
 t

he
 a

tt
ac

he
d 

ex
pl

an
at

io
n 

o
f d

ef
ic

ie
nc

ie
s.

 
I 

ha
ve

 a
ls

o 
at

ta
ch

ed
 a

 m
ap

 t
o 

th
is

 
ce

rt
if

ic
at

io
n 

sh
ow

in
g 

th
e 

si
te

s 
an

d 
th

e 
L

U
C

s 
in

 p
la

ce
 a

t 
ea

ch
 s

ite
. 

S
ig

na
tu

re
 _

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
 _ 

R
el

at
io

ns
hi

p 
to

 P
ro

pe
rt

y 
O

w
ne

r 
_

_
_

_
_

_
_

_
_

 _ 
D

at
e 
_

_
_

_
_

_
_

 _ 

P
ri

nt
ed

 N
am

e 
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

 _ 
P

ho
ne

 N
um

be
r 

( _
_

_
 --')

 _
_

_
_

_
_

_
 _ 

A
dd

re
ss

 -
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

C
it

y 
_

_
_

_
_

_
_

_
_

_
_

 _ 
Z

ip
 C

od
e 
_

_
_

_
_

 _ 

C
om

m
en

ts
: 

(a
tt

ac
h 

ad
di

ti
on

al
 s

he
et

s 
as

 n
ee

de
d)

 
A

 m
ap

 i
s 

at
ta

ch
ed

 s
ho

w
in

g 
th

e 
L

U
C

s 
in

 p
la

ce
 a

t e
ac

h 
si

te
. 

M
ai

l 
or

ig
in

al
 c

om
pl

et
ed

 c
er

ti
fi

ca
ti

on
 to

 S
C

D
H

E
C

 (
W

M
),

 w
it

h 
co

pi
es

 to
 S

C
 D

H
E

C
 (

S
A

R
),

 U
S 

E
P

A
, 

an
d 

th
e 

U
S 

N
av

y 
at

 th
e 

be
lo

w
 a

dd
re

ss
es

: 
S

C
D

H
E

C
 {

W
as

te
 M

an
al

:e
m

en
t D

iv
is

io
n}

 
S

C
D

H
E

C
 {

S
it

e 
A

ss
es

sm
en

t 
&

 R
em

ed
ia

ti
on

 D
iv

is
io

n}
 

S
ou

th
 C

ar
ol

in
a 

D
ep

ar
tm

en
t o

f H
ea

lt
h 

an
d 

E
nv

ir
on

m
en

ta
l 

C
on

tr
ol

 
S

ou
th

 C
ar

ol
in

a 
D

ep
ar

tm
en

t o
f H

ea
lt

h 
an

d 
E

nv
ir

on
m

en
ta

l 
C

on
tr

ol
 

B
ur

ea
u 

o
f L

an
d 

an
d 

W
as

te
 M

an
ag

em
en

t 
B

ur
ea

u 
o

f L
an

d 
an

d 
W

as
te

 M
an

ag
em

en
t 

A
ttn

: 
D

ir
ec

to
r,

 W
as

te
 M

an
ag

em
en

t D
iv

is
io

n 
A

ttn
: 

D
ir

ec
to

r,
 S

it
e 

A
ss

es
sm

en
t 

&
 R

em
ed

ia
ti

on
 D

iv
is

io
n 

26
00

 B
ul

l 
S

tr
ee

t 
26

00
 B

ul
l 

S
tr

ee
t 

C
ol

um
bi

a,
 S

C
 2

92
01

 
C

ol
um

bi
a,

 S
C

 2
92

01
 

U
S 

E
P

A
 

U
S 

N
av

y 
U

S 
E

nv
ir

on
m

en
ta

l 
P

ro
te

ct
io

n 
A

ge
nc

y 
R

eg
io

n 
4 

B
R

A
C

 P
ro

gr
am

 M
an

ag
em

en
t 

O
ff

ic
e 

S
ou

th
ea

st
 

F
ed

er
al

 F
ac

il
it

ie
s 

B
ra

nc
h 

A
ttn

: 
C

ha
rl

es
to

n 
N

av
al

 C
om

pl
ex

 R
P

M
 

A
ttn

: 
C

ha
rl

es
to

n 
N

av
al

 C
om

pl
ex

 R
PM

 
41

30
 F

ab
er

 P
la

ce
 D

r 
S

te
 2

02
 

61
 F

or
sy

th
 S

tr
ee

t S
W

 
N

or
th

 C
ha

rl
es

to
n,

 S
C

 2
94

05
 

A
tl

an
ta

, G
A

 3
03

03
-8

90
9 

R
ev

is
io

n 
3,

 A
pr

il
 2

00
7 

2
0

f2
 

A
pp

en
di

x 
G

-3
 



A
n

n
u

a
l 

La
nd

 U
se

 C
o

n
tr

o
l 
(L

u
e

) 
C

o
m

p
lia

n
ce

 C
e

rt
if

ic
a

ti
o

n
 

C
h

a
rl

e
st

o
n

 N
a

va
l C

o
m

p
le

x 
E

P
A

 1
.0

. 
N

o
 S

C
0

1
7

0
0

2
2

5
6

0
 

P
ro

pe
rt

y 
O

w
ne

r:
 
S

C
 S

T
A

T
E

 P
O

R
T

S
 A

U
T

H
O

R
IT

Y
 

C
he

ck
 m

on
th

s 
co

m
pl

et
ed

: 
P

ro
p

er
ty

 C
on

ve
ye

d 
S

in
ce

 L
as

t 
In

sp
ec

ti
on

? 
_

_
_

_
_

_
_

 _ 
(E

xp
la

in
 i

n 
C

om
m

en
ts

 b
lo

ck
) 

~
 A

pr
il

 ~
 M

ay
 ~
 J

u
n

e 
(f

or
 s

em
i-

an
nu

al
 in

sp
ec

ti
on

s)
 

A
N

I!
 

O
ct

ob
er

 
N

ov
em

be
r 

D
ec

em
be

r 
(w

ri
te

 in
 y

ea
r)

 _
_

_
 _ 

"Y
 i

f Y
es

; 
"N

" 
'·

N
A

" 
if

 n
o

t 

- " Z "0
 =
 

" ..l 

D
ia

go
na

lly
 s

pl
it 

ce
lis

 i
nd

ic
at

e 
a 

re
q

u
ir

e
m

e
n

t 
fo

r 
se

m
i-a

nn
ua

l 
in

sp
ec

tio
ns

: 
A

pr
il-

Ju
ne

 a
nd

 O
ct

ob
er

-D
ec

em
be

r.
 

R
ev

is
io

n 
3,

 A
pr

il
 2

00
7 

lo
f2

 

"N
" 

if
 L

U
C

 h
as

 
L

V
C

 is
 n

o
t 

~
 5 =
 

" U b
Il

 =
 

.;:
 " " =
 

.
~
 

~
 

" =
 

~ 

(e
xp

la
in

 in
 C

o
m

m
en

ts
 

W
 

G
 

W
, 

U
,E

,D
 

S
e
m
i
~
a
n
n
u
a
l
 

G
 

W
,V

 

G
 

W
, U

, 
E

, 
D

 

G
 

W
,V

,D
 

G
&

 
W

,V
,E

,D
 

H
 

S
em

i-
an

nu
al

 

G
&

 
W

,U
,E

,D
 

H
 

S
em

i-
an

nu
al

 

H
 

V
,D

 

A
pp

en
di

x 
G

-6
 



A
n

n
u

al
 L

an
d 

U
se

 C
o

n
tr

o
l 

(L
u

e
) 

C
o

m
p

lia
n

ce
 C

er
ti

fi
ca

ti
o

n
 

C
h

ar
le

st
o

n
 N

av
al

 C
o

m
p

le
x 

E
P

A
 1

.0
. 

N
o

 S
C

01
70

02
25

60
 

P
ro

p
er

ty
 O

w
n

er
: 

S
C

 S
T

A
T

E
 P

O
R

T
S 

A
U

T
H

O
R

IT
Y

 
C

h
ec

k
 T

yp
e 

o
f 

In
sp

ec
ti

on
: 

_ 
D

ri
ve

-t
hr

ou
gh

 _
 

W
al

k
-t

h
ro

u
g

h
 

I, 
th

e 
un

de
rs

ig
ne

d,
 h

er
eb

y 
ce

rt
it

y 
th

at
 I

 a
m

 a
n 

au
th

or
iz

ed
 r

ep
re

se
nt

at
iv

e 
o

fS
C

 S
T

A
T

E
 P

O
R

T
S

 A
U

T
H

O
R

IT
Y

 a
nd

 t
ha

t t
he

 a
bo

ve
 d

es
cr

ib
ed

 
la

nd
 u

se
 c

on
tr

ol
s 

ha
ve

 b
ee

n 
co

m
pl

ie
d 

w
it

h 
fo

r 
th

e 
ca

le
nd

ar
 y

ea
r 

. 
A

ny
 k

no
w

n 
de

fi
ci

en
ci

es
 a

nd
 c

om
pl

et
ed

 o
r 

pl
an

ne
d 

ac
ti

on
s 

to
 a

dd
re

ss
 

su
ch

 d
ef

ic
ie

nc
ie

s 
ar

e 
de

sc
ri

be
d 

in
 t

he
 a

tt
ac

he
d 

ex
pl

an
at

io
n 

o
f d

ef
ic

ie
nc

ie
s.

 
I 

ha
ve

 a
ls

o 
at

ta
ch

ed
 a

 m
ap

 to
 t

hi
s 

ce
rt

if
ic

at
io

n 
sh

ow
in

g 
th

e 
si

te
s 

an
d 

th
e 

L
U

C
s 

in
 p

la
ce

 a
t 

ea
ch

 s
ite

. 

S
ig

na
tu

re
 _

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
 _ 

R
el

at
io

ns
hi

p 
to

 P
ro

pe
rt

y 
O

w
ne

r 
_

_
_

_
_

_
_

_
_

 _ 
D

at
e 
-
-
-
-
-
-
-

P
ri

nt
ed

 N
am

e 
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

 _ 
P

ho
ne

 N
um

be
r 

( _
_

_
 ~)
 _

_
_

_
_

_
_

 _ 

A
dd

re
ss

 _
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
 _ 

C
it

y 
_

_
_

_
_

_
_

_
_

_
_

 _ 
S

ta
te

 _
_

_
 Z

ip
 C

od
e 
_

_
_

 _ 

C
om

m
en

ts
: 

(a
tt

ac
h 

ad
di

ti
on

al
 s

he
et

s 
as

 n
ee

de
d)

 
A

 m
ap

 i
s 

at
ta

ch
ed

 s
ho

w
in

g 
th

e 
L

U
C

s 
in

 p
la

ce
 a

t e
ac

h 
si

te
. 

M
ai

l 
or

ig
in

al
 c

om
pl

et
ed

 c
er

ti
fi

ca
ti

on
 to

 S
C

D
H

E
C

 (
W

M
),

 w
it

h 
co

pi
es

 to
 S

C
 D

H
E

C
 JS

A
JD

, 
U

S 
E

P
A

, 
an

d 
th

e 
U

S 
N
a
~
 at

 th
e 

be
lo

w
 a

dd
re

ss
es

: 
S

C
D

H
E

C
 (

W
as

te
 M

an
al

;l
em

en
t 

D
iv

is
io

n}
 

S
C

D
H

E
C

 (
S

it
e 

A
ss

es
sm

en
t 

&
 R

em
ed

ia
ti

on
 D

iv
is

io
n}

 
S

ou
th

 C
ar

ol
in

a 
D

ep
ar

tm
en

t o
f H

ea
lt

h 
an

d 
E

nv
ir

on
m

en
ta

l 
C

on
tr

ol
 

S
ou

th
 C

ar
ol

in
a 

D
ep

ar
tm

en
t o

f H
ea

lt
h 

an
d 

E
nv

ir
on

m
en

ta
l 

C
on

tr
ol

 
B

ur
ea

u 
o

f L
an

d 
an

d 
W

as
te

 M
an

ag
em

en
t 

B
ur

ea
u 

o
f L

an
d 

an
d 

W
as

te
 M

an
ag

em
en

t 
A

ttn
: 

D
ir

ec
to

r,
 W

as
te

 M
an

ag
em

en
t 

D
iv

is
io

n 
A

ttn
: 

D
ir

ec
to

r,
 S

it
e 

A
ss

es
sm

en
t 

&
 R

em
ed

ia
ti

on
 D

iv
is

io
n 

26
00

 B
ul

l 
S

tr
ee

t 
26

00
 B

ul
l 

S
tr

ee
t 

C
ol

um
bi

a,
 S

C
 2

92
01

 
C

ol
um

bi
a,

 S
C

 2
92

01
 

U
S 

E
P

A
 

U
S 

N
av

y 
, U

S 
E

nv
ir

on
m

en
ta

l 
P

ro
te

ct
io

n 
A

ge
nc

y 
R

eg
io

n 
4 

B
R

A
C

 P
ro

gr
am

 M
an

ag
em

en
t 

O
ff

ic
e 

S
ou

th
ea

st
 

F
ed

er
al

 F
ac

il
it

ie
s 

B
ra

nc
h 

A
ttn

: 
C

ha
rl

es
to

n 
N

av
al

 C
om

pl
ex

 R
P

M
 

A
ttn

: 
C

ha
rl

es
to

n 
N

av
al

 C
om

pl
ex

 R
P

M
 

41
30

 F
ab

er
 P

la
ce

 D
r 

S
te

 2
02

 
61

 F
or

sy
th

 S
tr

ee
t 

S
W

 
N

or
th

 C
ha

rl
es

to
n,

 S
C

 2
94

05
 

A
tl

an
ta

, 
G

A
 3

03
03

-8
90

9 

R
ev

is
io

n 
3,

 A
pr

il
 2

00
7 

2
0

f2
 

A
pp

en
di

x 
G

-6
 



CHARLESTON NAVAL COMPLEX LUC AREA CONSTRUCTION PERMIT 
GENERAL INFORMAnON: 
Requestor: Location: (Include Bldg Nos. and Streets) Date of Request 

Contractor: Subcontractors: SWMUs/AOCs Impacted: 

PROPOSED WORK: 
Scope of Work: (Attach sketches, drawings & information outlined in Process to Conduct Construction Activities Document) 

Construction Schedule (planned start date - planned completion date): 

LAND USE CONTROLS: 
Current Land Use Controls on Construction Area: 

Frequency and Date of Next LUC Inspection for Construction Area: 

Potential Effect of Proposed Construction on LUGs: 

CERnFICA nONS: 
lAs a representative of the property owner of the subject property, I hereby certify that: (check all that apply) 

1. I possess an updated copy of the CNC LUC Areas Map and Interim Measures Work Plan. -
>--- 2. I acknowledge that residual contamination exists on the subject property and am aware that further information 

on site contaminants can be found in the Administrative Record located at Bldg 7, 1330 Truxton Ave, Suite 300. 

D~' Information regarding SWMUs/AOCs, and contaminants will be provided to all contractors and subcontractors. 
Contractor and subcontractor represrtatives to sign below signifying receipt of informatioi' 

Contractor I Name/Signature tate 
~ Sub-Contractor Name/Signature Date 

I--- 4. The proposed construction will not change the land use (i.e., from industrial to residential) 

I--- 5. Personnel hazards will be controlled where construction activities have the potential to interfere with existing 

remedies. Exposure controls such as PPE, exclusion zones, etc. will be utilized. b6. Dewatering will not affect migration of contaminants, and water under groundwater use restriction will be tested 

>--- and properly disposed. 

I--
7. Excess soil under digging restriction will be tested and properly disposed. 

I--
8. Exposure assumptions used in deriving LUCs will not be altered. 

I-- 9. Impacts to the remedy as a result of construction activities will be monitored (I.e., groundwater flow direction, 

vertical migration of residual contamination, and potential for migration to indoor air.) 

h 10. Anv oreviouslv unknown contamination will be reported immediatelv to the Navy (within 7 days of discovery). 
Printed Name & Signature of Requesting Official Property Representing & Phone Number: Date: 

NAVY REVIEW: . 
Requestor' Authorized to Proceed - Signatures: 

Serial No: • Further Information is Requested _____________________________ Navy RPM/BEC ---------------

>---
>---

Permit Denied CH2M-Hill Date: ----------------------------- ------------------
Comments attached 

"Authorization to receed does not constitute a p roval of methods b which environmental 5 r I i 



APPENDIXG 

Responses to SCDHEC Comments 



Response to Engineering Comments on SWMU 196 CM! WP, Revision 0 
Charleston Naval Complex 

Comments by Meredith Amick 
Comments Dated March 19,2008 

General Comments 

I. It is unclear why two different inspection checklists are attached to the document. Please 
clarify. 

Response: The first inspection checklist (LUC inspection form) was included based on 
previous BCT agreements, It was our understanding at the time the document was 
prepared that the second checklist, provided by DHEC, was also desired in the 
appendix, Based on subsequent BCT discussions, only the first checklist will be 
included. The second checklist can be removed. 

Specific Comments 
2. Response to Stamps Comment # 5. 

The Department cannot locate within the text of the document the response to this comment. 
Please indicate the location of the response or respond to the comment in the text. 

Response: As discussed at the April 2008 BCT meeting, a section of Appendix F - Land 
Use Control Management Plan from the RCRA permit will be included in Section 2.4 
of the CMI WP to response to Mr. Stamps comment #5. The section of Appendix F that 
will be included is Section I. L U C Inspection - Review - Certification. 

3. Page 2-6 Section 2.4 Line 24. 

This section reads "LUCs will be implemented ... ". However, it is the Department's 
understanding that LUCs have already been implemented on the property. Please clarify. 

Response: The Department is correct; LUCs have already been implemented. The text 
will be clarified to indicate that "LUCs have been implemented." 

4. Section 2.4.3. 

This CM! WP and all subsequent ones should discuss that per the LUCMP, the Navy is 
responsible for inspecting and certifying Land Use Controls. However, per the VCCs the 
new property owners have assumed responsibility for inspecting Land Usc Controls on their 
property. Once the copies of the inspection reports for the given year are provided to the 
Navy, the Navy must submit and certify the inspection reports. 

Response: Section 2.4.3 will be modified as requested. 



Response to Hydrogeology Comments on SWMU 196 CMI WP, Revision 0 
Charleston Naval Complex 

Comments by Sommer Barker 
Comments Dated March 21, 2008 

I. Figure 2-1, Phase 1 Biosparge Locations, should be updated to show an appropriate legend 
explaining what each symbol shown in this figure means. 

Response: A legend will be provided on a revised figure. 

2. Appendix C, Groundwater Monitoring Data, 2005-2006, should be updated to show an 
appropriate legend explaining what each symbol shown in this appendix means. 

Response: A legend will be provided on the last page of this appendix. 

3. CNC states that well Hl96GW022 was newly installed specifically to evaluate the 
performance of the Phase II biosparge system. The Department has no record of a request to 
install this well. The Navy should provide documentation indicating approval to install this 
monitoring well and the field forms from the installation process within 30 days after 
receiving this letter. 

Response: Approval Number HW-07-00S to install well H196GW022 was received 
from Don Hargrove on January 10,2007 (see attached letter). Copies ofthe well 
construction log are also attached. 



WELL DEVELOPMENT LOG 

WELL NUMBER: 196GW022 SITE: SWMU 196 

FIELD CREW: Andrew Q'eanor 

CASING GAUFT 
DEPTH TO WATER (FT) 5.5 DIAMETER OF CASING 

WELL DEPTH (FT): 13 2 IN. 0.1632 

WATER COLUMN (FT): 7.5 water column = well depth· depth to water 

GAUFT OF CASING 0.1632 

CASING VOLUME (GAL) 1.22 casing volume = water column x 0.1632 

NO. OF VOLUMES min.(3) Approx.39 

TOTAL PURGE VOL. (GAL) 45.00 total purge volume = casing volume x total total volumes purged 
METHOD OF PURGING 

PUMP: Peristaltic OTHER: BAILER: TEFLON. SS .OTHER: 
TIME ON: 0815 BAILER VOL .. (gal) 
FLOW RATE (opm): variable REQUIRED PULLS: 
PUMP TIME (min): 0165 VOL. PURGED (gals): 
VOL. PURGED (gals): 45.00 OTHER: 
FIELD PARAMETERS FIELD MEASUREMENTS 

1st reading 2nd reading 3rd reading 4th reading 

TIME 1047 1052 1057 1102 

IpH (s.units) 6.72 6.74 6.75 6.75 

COND.(Slm) 14.3 13.9 13.5 13.4 

TURBIDITY(NTUs) 85.2 9 0 1.2 

TEMP.(C) 19.2 19.3 19.3 19.2 

DO.(mgIL) 1.51 0.91 0.9 0.91 

ORP(mV) 80 77 77 76 
OBSERVATIONS 

COLOR: clear 

ODOR: none 
COMMENTS: The well was surged usina a rubber block for 10 minutes prior to initiating development. 
Approximately 45 gallons were purged using a submersible pump prior to collecting parameters usinn a 
a low-flow peristaltic pump. 

DEVELOPMENT DATE I TIME: 3-26-2007 



• CH2MHILL 
~ 

PROJECT NUMBER 

258814 
I~ELl NUMBER 

IH196GW022 SHEET 

WELL COMPLETION DIAGRAM 

OF 1 

PROJECT: Charleston Naval Complex LOCATION: SWMU 196 Northing: Not obtained to date 

Easting: Not obtained to date DRllLt!'JGCQNTRACTOR: S&ME. Inc. I 1723 
DRILLING METHOD AND EQUIPMENT USED Hollow-Stem Auger f Geoprobe Rig 

WATER lEVELS: +/- 4.5 feet bls START: 12-Jan-07 END: 12-Jan-07 LOGGER: Darryl Gales 

3 

3b 2 

5 

6 

I......... II 
6.0" 

196GW022_welidiag {2).xls 

1- Ground elevation al well 

2- Top of casing elevation 

3- Wellhead protection cover type 

a) drain lube? 
b) concrete pad dimensions 

4- Dia.ltype of well casing 

5- Type/slot size of screen 

6- Type screen filter 

7- Type of seal 

8- Grout 

a) Grout mix used 

b) Method of placement 

Development method 

Development time 

Estimated purge volume 

Not obtained to date 

Not obtained to date 

Flush-mounted vault wI bolt-down cover 

No 
24" X 24" 

2-inch I PVC 

PVC I .010-circumslol 

20/30 silica sand 

Barroid bentonite chips 

Type I Portland cement wf 5% bentonite 

Trimmie 

Surge block f Submerse f peristaultic pump 

32 minutes 

45 gallons 

Comments Well surged with rubber block for 10 minutes then purged using 

a submersible pump until clear. Groundwater parameters were 

analyzed using a peristaultic pump and Horiba U-22 water meter. 

Final parameters: pH-6.75. Cond-13.4. TUrbidity-1.2. 00-0.91. 

Temo-19.2. and ORP-76. 

xxxxxx.xx.xx 
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