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I l , O  Introduction 

In 1993, Naval Base (NAVBASE) Charleston was added to the list of bases scheduled for 

closure as part of the Defense Base Realignment and Closure Act (BIIAC), which regulates 

closure and transition of property to the community. The Charleston Naval Complex (CNC) 

was formed as a resuIt of the dis-establishment of the Charleston Naval Shipyard and 

NAVBASE on April 1,1996. 

Corrective Action (CA) activities are being conducted under the Resource Conservation and 

Recovery Act (RCRA) with the South Carolina Department of Health and Environmental 

Control (SCDHEC) as the lead agency for CA activities at the CNC. A11 RCRA CA activities 

are performed in accordance with the Final Permit (Permit No. SCO 170 022 540). In April 

2000, CH2M-Jones was awarded a contract to provide environmental investigation and 

remediation services at the CNC. 

This Corrective Measures Implementation Plan (CMIP) addresses the overall approach for 

impIementing corrective measures at Solid Waste Management Unit (SWMU) 39. SWMU 39 

is the site of a former outdoor storage area for petroleum, oil, and lubricant (POL) drums 

along the north wall of Building 1604. The location of SWMU 39 in Zone A of the CNC is 

presented in Figure 1-1. Figure 1-2 shows an aerial photograph of the general layout of 

SWMU 39. Building 1604 is a large warehouse located near the northern boundary of the 

CNC. SWMU 39 is bounded to the north by the Hess Oil tank farm, to the west by a road 

and railroad along the base boundary, to the south by railroad lines and buildings 

associated with SWMU 42, and to the east by buildings associated with SWMU 38. 

Several chlorinated voIatile organic compounds (CVOCs), such as trichloroethene (TCE), 

cis-1,2-dichloroethene (cis-1,2-DCE), and vinyl chloride, have been identified as chemicals of 

concern (COCs) in groundwater in the shallow aquifer at SWMU 39. The source of volatile 

organic compounds (VOCs) in groundwater is believed to have resulted from minor spills 

of TCE that occurred at various times during many years of site operations at various 

locations in the vicinity of SWMU 39. No source of VOC contamination in soil has been 

identified. However, several areas of elevated VOC concentrations in groundwater were 

identified as potential source areas. 

The SWMU 39 CMS Rqor t ,  Revision 0 (CH2M-Jones, 2002) described the history of SWMU 

39 in detail, summarized available data from soil and groundwater sampling over many 
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years, and identified COCs for the site. The CMS report proposed specific corrective 

measures for SWMU 39. Active remediation measures proposed included in-situ treatment 

of groundwater in the source areas through pneumatic injection of zero valent iron (ZVI) 

and monitored natural attenuation (MNA) for the more dilute groundwater plume. A 

Statement of Basis (SB) that documented the CMS report findings and presented the 

preferred corrective measure alternative was also produced and made avaiIable for pubIic 

comment. 

Based on further evaluation of source area treatment options, a CMS Addendum and Phase 

I1 Interim Measures Work Plan (IMWP) were developed and submitted to SCDHEC 

(CH2M-Jones, 2004). An alternate, more cost-effective treatment approach (enhanced in-situ 

biodegradation) was proposed for the source area. The Phase II IMWP described the 

proposed approach for implementing and evaluating this alternate treatment method. None 

of the proposed remedial action objectives (RAOs) or target media cleanup standards 

(MCSs) was modified in the CMS Addendum. 

This CMIP describes the results of the implementation of the Phase I1 IMWP, documents the 

resuIts achieved to date for the source area treatment, and describes the overall approach for 

further implementing the SWMU 39 corrective measures, including Land Use Controls 

(LUCs). In addition, the implementation of a g-roundwater treatment biobarrier along the 

western property boundary at SWMU 39 is also described. 

This report is organized into the following sections: 

Section 1.0 Introduction - This section summarizes the background for the report and its 

objectives. 

Section 2.0 Summary of CMS Recommendations - This section presents a summary of the 

recommendations made in the CMS report and CMS Addendum for implementing 

corrective measures at Combined SWMU 39. 

Section 3.0 Results of Phase I1 IMWP Implementation - This section describes the results 

of the implementation of enhanced in-situ biodegradation in the Source Area. It also 

describes the results of the implementation of the groundwater biobarrier along the western 

property line. 

Section 4.0 Recommendations for Further Implementation of Corrective Measures - This 

section describes the proposed implementation approach to continuing the implementation 

of corrective measures at SWMU 39, including LUCs. 
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Section 5.0 References - This section provides references for the report. 

Appendix A - Process to Conduct Construction Activities in Areas with Land Use Controls 

Appendix B - Sample Inspection Form 

Appendix C - Underground Injection Control (UIC) Permitting Information 

Appendix D - Well Construction Diagrams, Purge Logs, and Forms #I903 

Appendix E - Summary of Analytical Data 

Appendix F - Responses to SCDHEC comments on the Revision 0 CMI WP. 

All tables and figures are presented at the end of their respective sections. 
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SECTION 2.0 

Summary of CMS Recommendations 
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2.0 Summary of CMS Recommendations 

2.1 SWMU 39 Remedial Action Objectives and COCs 
The CMS report identified the following RAOs for SWMU 39: 

(1) Prevent ingestion and direct/dermaI contact with groundwater having 
unacceptable carcinogenic or non-carcinogenic risk; 

(2) Restore the aquifer to beneficial use; and 

(3) Control offsite migration of the VOC plume in groundwater to the extent 
practical. 

No soil COCs were identified for SWMU 39. Groundwater COCs for SWMU 39 and their 

target MCSs are as follows: 

Chemical Target MCS (pglL) 

Tetrachloroethene (PCE) 5 

Trichloroelhene (TCE) 5 

I ,  1 -Dichloroethene (1 , l  -DCE) 

Vinyl Chloride 

vg/L micrograms per liter 

11. Key elements of the corrective measures seIected for SWMU 39 in the CMS report include: 

12 In-situ treatment of groundwater in the source area (defined as locations where total 
13 COC concentrations are 2,000 micrograms per liter [pg/Ljor greater); 

14 MNA for the dissolved plume outside of the source area; and 

15 r LUCs, to prevent inappropriate use of site groundwater or other activities that couId 
16 lead to unacceptable exposure of receptors to site COCs. 

17 Each of these elements is discussed briefly in the following paragraphs. 

18 2.2 In-Situ Treatment of Source Area Groundwater 
19 During the site characterization activities performed as part of the RCRA Facility 

20 Investigation (RFI) and subsequent groundwater investigation activities, no high- 



CORRECTIVE MEASURES IMPLEMENTATION PLAN, SWMU 39, ZONE A 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
APRIL 2007 

concentration locations that would be considered dense nonaqueous phase liquid (DNAPL) 

source zones were identified at SWMU 39. It was concluded that the releases of VOCs, such 

as tetrachloroethene (PCE) and TCE, at the site probably occurred in relatively smalI 

volumes and at several locations rather than as a single, large release. In addition, given the 

relatively large degree of transformation of PCE and TCE to biodegradation products such 

as cis-1,2-DCE and vinyl chloride, it appears that the original solvent releases occurred 

several decades ago. 

Although a potential DNAPL source zone was not located, several locations were identified 

that had higher VOC concentrations in groundwater than at other portions of the site. In the 

vicinity of former Buildings 1608A and 160XB, several groundwater samples were collected 

at which total VOC concentrations (consisting primarily TCE and cis-1,2-DCE) exceeded 

1,000 pg/L. The locations of these areas, as developed during the Phase I1 IMWP, are shown 

in Figure 2-1. Because these concentrations were the greatest detected at the site, they were 

considered to be possible locations at which some of the small solvent releases had occurred 

and these areas were selected for active in-situ groundwater treatment as part of the overall 

corrective measures for the site. 

The locations and approximate elevations of the Target Treatment Areas (TTAs) are as 

follows: 

TTA 1A - North CentraI Portion of Building 1608A - Deep interval of the surficial 

aquifer, approximately 38 to 48 feet beIow land surface (ft bIs). The approximate area of 

TTA 1A is 20 by 40 feet. 

a TTA 1 B  - South Central Portion of Building 1608B - Deep interval of the surficial aquifer, 

approximately 34 to 48 ft bls. The approximate area of TTA 1 B  is approximately 20 by 

200 feet. 

The CMS report identified in-situ chemical reduction using pneumaticalIy injected ZVI as 

the preferred remedy for these areas. After further evaluation of the costs required to apply 

this technology, an alternate approach using in-situ biodegradation was selected. A Phase I1 

IMWP was developed for the implementation and monitoring of this alternate approach. 

The IWMP provided for the installation of two injection wells in TTA 1A and six injection 

wells in TTA 1B. The approach proposed for stimulating in-situ biodegradation in these 

areas was through injection of a fermentable organic substrate, such potassium lactate, into 

the aquifer to achieve reducing conditions. 
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The results of the implementation of the Source Area in-situ treatment are described in 

Section 3.0, Implementation of Phase I I  IMWP. 

Monitoring Natural Attenuation 
As discussed in the CMS report, MNA reIies on natural processes, such as biodegradation 

and volatilization, to treat contaminants in a groundwater plume. The widespread presence 

of DCE and vinyl chloride, both of which are biodegradation products of PCE and TCE, 

provides significant evidence that naturaI attenuation processes are occurring at the site. 

During the annual monitoring at SWMU 39,29 wells across the site are analyzed for VOCs. 

The monitoring provides a means for evaluating and tracking changes in plume 

concentrations and assessing the effectiveness of natural attenuation over time. 

One area of particular interest for the groundwater monitoring at SWMU 39 has been along 

the western property boundary. A contingent corrective measure (implementation of an in- 

situ groundwater treatment remedy) dong the western boundary was included in the CMS 

report in the event that groundwater concentrations along the western boundary increased 

such that migration of groundwater containing VOCs greater than the maximum 

contaminant levels (MCLs) appeared feasible. After compIetion of the CMS Addendum and 

Phase I1 IMWP, groundwater in well A39GW0301, located near this property boundary, was 

noted to contain TCE at a concentration of 11 yg/L, slightly above its MCL of 5 pg/L. A 

decision to implement a biobarrier-type in-situ groundwater was made, to mitigate any 

groundwater contamination tending to migrate offsite in this area. The results of the 

implementation of a biobarrier along the western boundary of the site are described in 

Section 3.0, Impfernen tatiorz of Phase 11 IMWP. 

2.4 Land Use Controls 
LUCs have been implemented at SWMU 39 and many other sites at the CNC to provide 

additional protection to potential receptors until remediation activities are completed. LUCs 

implemented at SWMU 39 wilI limit the future use of the site to controI or eliminate 

exposure to COCs at the site and to ensure the integrity and effectiveness of the selected 

corrective measures. 

With regard to real property, a LUC refers to any restriction or controI that limits the use of, 

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

need to protect human health and the environment. The LUCs wiIl be primarily regarded as 
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a component of corrective action that applies technologies that reduce toxicity, mobility, 

volume, and mass of the source of contamination and not as a stand-alone corrective action. 

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

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

restrictions to protect human health and the environment. InstitutionaI controIs are non- 

engineered mechanisms used for ensuring compliance with necessary Iand use limitations. 

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

engineered barriers (e.g., fence or concrete pad), affirmative measures to achieve the desired 

restrictions (e.g., night-lighting of an area), or prohibitive directives (e.g., restrictions on 

certain types of wells for the duration of the corrective action). 

Considered altogether, the LUCs for a. facility provide a tool for directing how the property 

shouId be used in order to maintain the level of protectiveness that one or more corrective 

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

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

LUCs will be implemented at the site to achieve the following objectives: 

Prevent human contact with groundwater that may contain COCs; 

Control the implementation of soil disturbance activities (e.g., construction activities) 

such that inadvertent exposure to COCs does not occur; and 

Limit residential development of the site, unless it can be conducted in a manner that is 

demonstrated to be protective to potential receptors. 

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

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

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

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

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

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

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

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

remedy wiI! not be permitted. 

The LUCs will be developed and implemented in accordance with the Navy's RCRA 

Hazardous Waste Management permit and current Navy and SCDHEC poIicies for LUCs. 

Periodic visual inspections and reviews will be conducted for the purpose of verifying that 
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all necessary LUCs have been implemented and are being properly maintained. An annual 

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

continued retention of all LUCs implemented in SWMU 39. LUCs were incorporated into 

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

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

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

outlined in the applicable South Carolina Hazardous Waste Management Regulations 

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

without the approval of the Navy and SCDHEC. 

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

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

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

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

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

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

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

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

by contract; however, the Navy shall retain ultimate responsibility for corrective action 

integrity. 

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

Property Owner will follow the property conveyance process outIined in the LUCMP 

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

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

(2) the Navy, SCDEIEC, and the U.S. EnvironmentaI Protection Agency (EPA) are provided 

with a copy of any proposed deed or other conveyance documents prior to any conveyance 

in order to ensure that the documents are consistent with the LUCs required as part of the 

final corrective action. 

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

EPA, has deveIoped a process for use by current and subsequent landowners or operators 

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

SWMUJPZACMIPREVO DOC 
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submittal of information necessary to evaluate whether construction activities may have an 

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

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

Appendix A. This process was previously referred to as the "Dig Permit' process. It is 

important that this process be rigorously followed so that the construction is implemented 

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

the portions of SWMU 39 subject to LUCs. 

2.4.3 Monitoring of LUCs and Reporting Requirements 
In accordance with the LUCMP, monitoring of the LUCs will be conducted at least annually. 

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

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

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

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

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

provided to EPA by the end of March. 

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 to such restrictions and 

controls. 

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

provided in Appendix B. 

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 wiI1 not directly prevent installation of groundwater wells within the 
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contaminated groundwater plume(s) on the former CNC. 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 instalIation request records or database(s) at least 

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

NO1 and use that information to determine the actuaI or proposed well location. In the 

event that an NO1 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 promptly contact the property 

owner (or licensed well drilIer) to inform them of the potential risks associated with using 

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

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

undermine the corrective action. 

Should the Navy discover a we11 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) 

immediately cease use of the well and remove/abandon the we11 within 60 days. The Navy 

will also notify EPA and SCDHEC as soon as practicable, but no later than 10 days from the 

discovery of the well, as well as provide EPA and SCDHEC a copy of the notification letters 

sent to the property owners (or lessee). The Navy will also request that SCDHEC initiate an 

enforcement action in accordance with R61-44(H) if the wells could present an unacceptable 

risk to the health of the persons using the well. 

SWMU39ZACMIPREVI DOC 
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Results of Phase I1 IMWP Implementation 
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**,= 3.0 Results of Implementation of Phase II IMWP 

2 Field activities related to the implementation of the Phase I1 IMWP at SWMU 39 were 

3 performed from late 2004 through early 2007. These activities included the installation of the 

4 Source Area injection wells, subsequent injection of organic substrates to stimulate in-situ 

5 biodegradation, and performance monitoring. In addition, a biobarrier was installed along 

6 the western site boundary. 

7 3.1 Implementation of Source Area In-situ Groundwater 
8 Treatment 
9 CH2M HILL began the installation of the Source Area injection welIs in December 2004. 

10 Three injection wells were installed in TTA 2A and seven injection wells were installed in 

11 TTA 1B. The locations of these injection wells are presented in Figure 3-1. Injection wells 

12 installed at TTA 1A include A39GWO47D, A39GW049D, and A39GW050D. Injection wells 

13 installed at TTA 1 B  include A39GW036D, A39GW039Dr A39GW040Dt A39GW041D, 

14 A39GW042D, A39GW043Dr and A39GW044D. 

15 Injection well installation permits were requested from and provided by the SCDHEC UIC 

16 permitting department (Addendum to UIC Permit #538). An operating permit was also 

17 obtained from SCDHEC (UIC Permit 538M1). A summary of UIC permitting information is 

18 provided in Appendix C .  

19 Six monitoring wells to track the performance of the in-situ groundwater treatment were 

20 also installed, with monitoring wells A39GW046D and A39GW048D installed in TTA 1A 

21 and monitoring wells A39GW035Dr A39GW037D, A39GW038D, and A39GW045D installed 

22 in TTA 1B. These we11 locations are also shown in Figure 3-1. Monitoring we11 installation 

23 approval number HW-04-077 was provided by SCDHEC for installation of these wells. 

24 The injection and monitoring wells were constructed with approximately 10 feet of we11 

25 screen, with the base of the well installed to approximately the top of the Ashley Formation, 

26 present at a depth of approximately 46 to 49 ft bls in the area of the TTAs. Well construction 

27 diagrams for the injection and monitoring wells are provided in Appendix D. Forms #I903 

28 are also provided for these wells in the appendix. 
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Injection of substrate began in February 2005. Table 3-1 shows the injection regime 

implemented from startup through the end of 2006. Substrate injections were conducted as 

generally described in the Phase I1 IMWP. All injection wells received a solution containing 

sodium lactate, except for injection wells A39GW047D in TTA 1A and A39GW036D in TTA 

l B ,  which received an emulsified, food-grade vegetable oil substrate (EOS). Initial injection 

volumes were relatively low (200 to 600 gallons of injectate per well). In late 2005, the 

volume of injectate was increased while the concentration of the substrate was decreased. 

The increase in injectate volume was to achieve better delivery of the substrate out into the 

aquifer. 

3.1 I Results for TTA 1A 
The performance of the in-situ treatment in TTA 1A was monitored using wells 

A39GW046D and A39GW048D. We11 A39GW046D is located downgradient of injection well 

A39GW047D, in which EOS was injected as the substrate. Well A39GW048D is located was 

downgradient of injection wells A39GW049D and A39GW050Df into which lactate was 

injected. 

Key parameters monitored to evaluate the effectiveness of the in-situ treatment included 

VOCs and total organic carbon (TOC). In addition, field parameters dissolved oxygen (DO), 

oxidation-reduction potential (ORP), pH, and temperature were measured during each 

monitoring event. Dissolved gases (methane, ethene, and ethane) and volatile fatty acids 

(VFAs) were analyzed periodically to provide additional data in interpreting overall system 

performance. 

Monitoring results for the SWMU 39 Source Area weIls for TOC and key VOCs (TCE, cis- 

1,2-DCE, and vinyl chloride) are summarized in Table 3-2. Results for field parameters are 

provided in Table 3-3. Results for dissolved gases (methane ethane, ethene) and VFAs are 

presented in Table 3-4. A summary of the analytical results is presented in Appendix E. 

3.1.1 .I Results for Well A39GW048D 
The background TOC concentration for well A39GW048D measured on January 17,2005, 

prior to initiating injections, was approximately 2 milligrams per liter (mg/L). From Figure 

3-2, it can be seen that the TOC at well A39GW048D increased from approximately 2 mg/L 

to over 700 mg/L by the end of 2006. TOC concentrations remained relatively low until 

November 2005, after which the TOC remained adequately elevated for the purpose of the 

in-situ treatrnen t. 

SWMU39ZACMIPREVO DOC 
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VOC results for well A39GW048D are presented graphically in Figure 3-3. The VOC results 

for well A39GW048D indicate a decline of TCE from 41 pg/L before in-situ treatment began 

to 5.6 pg/L (just above the TCE MCL of 5 pg/L) by the end of 2006. Cis-1,2-DCE increased 

during the first 18 months of the study, then declined in late 2006. This pattern of initial 

increase and subsequent decrease has been observed at other sites undergoing anaerobic 

biodegradation. Vinyl chloride did not accumulated and declined slightly from 

approximately 8 pg/L initially to approximately 5 pg/L during the fieId implementation. 

In addition to these results, the field data presented in Table 3-2 indicate that the ORP 

measured in the well declined significantly over the course of the treatment period, from an 

initial value of -10 mV to between -180 to -200 mV. Significant methane concentrations (112 

and 202 mg/L) were measured in 2006, indicating a strongly methanogenic conditions, 

typical of a robust reductive dechIorinating zone. Monitoring for VFAs in the second half of 

2006 indicated the presence of fermentation products (such as acetic acid and propionic 

acid). These data indicate that effective substrate fermentation was achieved in this portion 

of the treatment area. 

Generally, these results indicate positive success of the implemented in-situ biodegradation 

remedy. The accumulation of TOC indicates that much of the electron donor demand has 

been satisfied by the periodic injections and that less substrate is required in the future to 

maintain the anaerobic conditions. Further discussion of proposed future activities in this 

area are provided in Section 4.0, Recommendations for Further Implementation of Corrective 

Measures. 

3.1.1.2 Results for A39GW046D 
Well A39GW046D is located downgradient of injection well A39GW047D, into which EOS 

was injected as a substrate. The TOC data for A39GW046Df presented in Figure 3-4, indicate 

that little to none of the TOC from the injected substrate reached this well during the 

monitoring period. This is likely due to the lower volume of injectate delivered into well 

A39GW047D during the treatment period, compared to the injection wells that received 

lactate, and the relatively low groundwater velocity in this area (less than 20 ft/year). 

The VOC data for well A39GW046Df presented in Figure 3-5, indicate that DCE increased 

significantly and TCE and vinyl chloride increased to a lesser extent during the in-situ 

treatment period. As noted above, an increase in DCE concentrations is not unusual in these 

types of systems. This increase in DCE may have been caused by an increase in the 

biodegradation of TCE, with subsequent downgradient migration of the DCE. 
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The ORP data are consistent with the general lack of significant anaerobic biodegradation in 

the vicinity of this well. The lowest ORP values were note at the initiation of the injections 

and ORP seemed to increase during the monitoring period. 

The methane data for this well indicate some degree of methanogenic activity was achieved 

in this area. The VFA data confirm the general lack of migration of TOC and substrate to 

this weI1. Overall, these data are consistent with the lack of TOC at well A39GW046D. 

Generally, it appears that some biodegradation activity was induced upgradient of well 

A39GW046D as a result of the injection of the EOS substrate. However, further monitoring, 

and probably additional injections of substrate into well A39GW047D are required to 

provide additional treatment in this area. Further proposed treatment in the TTA 1A area is 

discussed in Section 4.0 of this report. 

3.1.2 Results for TTA I B 
Four monitoring wells were used to monitor the results of the groundwater treatment in the 

TTA 18 area. Monitoring wells A39GW037D, A39GW038D, and A39GW045D are located 

downgradient of or close to injection wells into which lactate was injected as the substrate. 

Well A39GW035D is located was downgradient of injection well A39GW036D, into which 

EOS was injected. The injection schedule, including volumes injected and frequency of 

injections, for these wells is described in Table 3-1. 

3.1.2.1 Results for A39GW035D 
Well A39GW035D is located downgradient of we11 A39GW036D, which was used for EOS 

injection. TOC results for well A39GW035D are presented in Figure 3-6. The TOC increased 

through the period of testing from a background level of approximately 8 mg/L to over 14 

mg/L by the end of 2006. Although not as significant as the increases noted downgradient 

of wells that received lactate, these TOC results indicate that the EOS injections did result in 

an increase in the TOC in the vicinity of and downgradient of well A39GW036D. These 

results are also more favorable than those observed for EOS in TTA 1A (we11 A39GW046D). 

The VOC results for well A39GW035D, shown in Figure 3-7, indicate an initial increase, 

then significant decrease of both TCE and DCE. TCE concentrations have declined from 268 

pg/L to 20 J . I~ /L .  DCE has decreased from 193 pg/L to 58 pg/L, which is below its drinking 

water MCL. Vinyl chloride concentrations did not change significantly during 2005 but 

increased in 2006. 
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Field data indicates a decline in ORP over the course of the treatment period, to a value less 

than -200 mV. Methane concentrations of up to 101 mg/L indicate the presence of 

methanogenic conditions in the vicinity of the well. VFA data for July 2006 indicate the 

presence of detectable concentrations of acetic acid, indicting that some amount of 

fermentable substrate was reaching this well. 

Overall, the data for A39GW035D indicate that enhanced in-situ biodegradation using EOS 

has been successful in this area. Additional injections of EOS are likely required for optimal 

system performance. Further injection activities are discussed in Section 4.0 of this report. 

3.1 -2.3 Results for A39GW037D 
Well A39GW037D is located downgradient of injection wells A39GW041D and 

A39GW042D, which received periodic injections of lactate. TOC data for this well, presented 

in Figure 3-8, indicate that TOC became elevated in this well in late 2005 and continued to 

increase to over 1,000 mg/L by the end of 2006. Based on these results it can be concluded 

that the lactate injections were effective in delivering the substrate into the aquifer in this 

area. 

VOC results for well A39GW037D, shown in Figure 3-9, indicate an initial increase in TCE 

and DCE foIlowed by significant decreases in these VOCs. TCE decreased from an initial 

concentration of 657 pg/L to 82 pg/L. DCE decreased from 766 vg/L to 530 pg/L. VC 

concentrations declined from an initial concentration of 28 pg/L to 13 pg/L. 

The field data indicate that ORP declined significantly after injections began, with values 

close to -200 mV being consistently measured. Methane concentrations of up to 252 mg/L 

indicate the presence of a strongly methanogenic environment. VFA data indicate the 

presence of significant concentrations of acetic propionic and butyric acid, indicating a 

robust fermentative environment. 

OveraI1, the data indicate that the in-situ groundwater treatment in this portion of the TTA 

has been effective in reducing VOC concentrations in groundwater. 

3.1.2.4 Results for A39GW038D 
Well A39GW038D is located downgradient of injection well A39GW043D, which received 

periodic injections of lactate. TOC data for this well, presented in Figure 3-10, indicate that 

TOC became elevated by the end of 2005 and continued to increase throughout 2006, 

reaching a maximum concentration of over 900 mg/L. Based on these results it can be 



CORRECTIVE MEASURES IMPLEMENTATION PLAN, SWMU 39, ZONE A 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
APRIL 2007 

concluded that the lactate injections were effective in delivering the substrate into the 

aquifer in this area. 

VOC results for well A39GW038D, shown in Figure 3-11, indicate a significant decrease in 

TCE concentrations, from 240 pg /L  to 1.5 pg/L (below its MCL) during the last monitoring 

event in 2006. Cis-1,2-DCE increased slightly initially then declined significantly. From an 

initial concentration of 396 pg/L, cis-1,2-DCE has declined to 152 pg/L. Vinyl chloride has 

also declined from an initial concentration of 18 pg/t to a concentration of 3.1 pg/L, close to 

its MCL of 2 pg/ L. 

The field data indicate that ORP declined significantly after injections began, with values 

less than -200 mV being consistently measured. Methane concentrations of up to 600 mg/L 

indicate a strongly methanogenic environment. VFA data indicate the presence of 

significant concentrations of acetic, propionic and butyric acid, indicating a robust 

fermentative environment. 

Overall, the data indicate that the in-situ groundwater treatment in this portion of the TTA 

has been effective in reducing VOC concentrations in groundwater. 

3.1.2.5 Results for A39GW045D 
Well A39GW045D was installed close to but slightly upgradient of injection well 

A39GW039D and A39GW040D. It was installed slightly upgradient due to the presence of 

heavy foliage and trees in the area just downgradient of these injection welIs. Although the 

location of this well is not optimal, it was concluded that it would likely provide adequate 

data to assess the effectiveness of the injections in this portion of the TTA. 

TOC data for this well, shown in Figure 3-12, indicate that TOC concentrations were not 

elevated in 2005 but increased in 2006 to a maximum value of over 300 rng/L, adequate to 

effective stimulate the reductive dechlorination process. 

VOC data for this well, shown in Figure 3-13, indicate that TCE has declined from an initial 

concentration of 733 pg/L to a concentration of 340 pg/L. The greatest decline has been 

during the latter part of 2006. Cis-1,2-DCE increased initially, as was observed at other 

monitoring wells, but has been declining since Iate 2005. Vinyl chloride has remained 

relatively constant during this time. 

The field data indicate that ORP declined significantly after injections began, with ORP 

values as low as -200 mV being measured. Methane concentrations have increased, with 
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values as high as 125 mg/L measured, indicating a methanogenic environment. VFA data 

indicate the presence of significant concentrations of acetic, propionic and butyric acid. 

Based on the elevated TOC results during 2006, the significant decline of TCE and the 

declining trend in cis-1,2-DCE, and the other supporting data (presence of methane, a 

mixture of VFAs, and lowered ORP), it appears that the in-situ groundwater treatment 

process is proceeding effectively in this portion of the TTA. 

3.1.3 Summary of Data Collected During 2005 and 2006 
Overall, the data indicate that the injections of Iactate and EOS have been effective in 

achieving enhanced in-situ biodegradation of the COCs. Most of the monitoring wells have 

indicated a significant increase in TOC and decreasing concentrations of VOCs. Supporting 

data, such as VFAs, methane, and field parameters also support this conclusion. 

Installation of Biobarrier DPTs and Injection Wells 
During previous groundwater monitoring at SWMU 39, several monitoring wells near the 

western boundary (such as A39GW030I and A39GW023D) were noted to have TCE and 

vinyl chloride concentrations sometiales slightly exceeded their respective MCLs (5 and 2 

pg/L, respectively). For example, during the 2004 annual monitoring, the TCE 

concentrations in wells A39GW030I and A39GW023D were 11 and 7 yg/L, respectively. 

Based on these results, a decision was made to implement a perimeter in-situ groundwater 

treatment system, as provided for in the CMS report, in 2005. An in-situ anaerobic 

biodegradation approach was selected to provide compatibility with the approach being 

implemented in the SWMU 39 Source Areas. 

In order to better understand the distribution of VOCs in the aquifer along the western 

boundary of SWMU 39, groundwater samples were collected in August 2005 using direct- 

push technology (DPT) methods at seven locations as shown in Figure 3-14. At each 

location, a discrete groundwater sample was obtained at three different depths below land 

surface (generally at 12,28 and 38 f bls). The only exception was at A39GP141, at which a 

groundwater sample could not be colIected from the 12 ft bls interval due to poor yield from 

the formation. 

Results for key COCs for these DPT groundwater samples are summarized in Table 3-5. It 

can be seen in this table that none of the shallowest groundwater samples (collected at 

approximately 12 ft bls) contained detectable concentrations of VOCs. Most of the detections 

and all of the MCL exceedances for VOCs occurred in the samples collected at 
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approximately 28 ft bls. This depth corresponds approximately to the top of a thin clay layer 

that appears to limit general downward migration of VOCs below this depth. Samples 

collected below 28 ft bls did not indicate exceedances of the MCLs for the COCs. 

Based on these DPT results, an injection well configuration was deveIoped for the biobarrier 

system. The injection well locations for the biobarrier are shown in Figure 3-15. 

Each injection well for the biobarrier was installed to a depth of approximately 28 ft bls, 

with a 5-ft well screen. Construction logs for these wells are provided in Appendix D. UIC 

permitting information is also presented in Appendix C. 

The injection schedule for the biobarrier is presented in Table 3-6. EOS, an emuIsified 

vegetable oil, was used as the substrate to stimulate anaerobic biodegradation. An initial 

injection of EOS was performed in March 2006. 

Monitoring of the performance of the biobarrier system was conducted during 2006, 

through sampling of groundwater from well A39GW0301, located near injection well 

A39GW052I. Field parameters were measured on six occasions during 2006 after the 

injection of substrate. These results are summarized in Table 3-7. 

Additional parameters (dissolved gases, VFAs, and VOCs) were also measured twice (July 

and October) during 2006. The resuIts for these analyses are summarized in Table 3-8. It can 

be seen in the table that methane levels increased significantly during 2006, indicating that 

the injected oil was effective in achieving a strongly reducing environment. Volatile fatty 

acid analyses showed that acetic acid was present during the July 2006 monitoring event, 

indicating that the injected oil was effectively fermenting. Results for October 2006 did not 

detect any VFAs were present, indicating that the oil may have been Iargely consumed, 

although the presence of methane during October 2006 suggests that the treatment process 

was still effective. 

VOCs analyzed during July and October 2006 indicate that TCE and DCE are below their 

respective MCLs and vinyl chloride is sIightly above its MCL. Overall, the biobarrier 

appears to be achieving successful reduction in the VOCs. Because vinyl chloride remains 

slightly above its MCL, additionaI injections of substrate into the biobarrier should be 

implemented to provide additional treatment of VOCs in this area. 
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TABLE 3-2 
Summary of TOC and VOC Results - Source Area Wells 
Corrective Measures lmplementation Plan, SWMU 39, Zone A, Charleston Naval Complex 

vocs (pglL) 

Well Date TOC (mglL) TCE cis-1,Z-DCE Vinyl Chloride 

DCE dichloroethene 

mglL milligrams per liter 

pg/L micrograms per liter 

NA not applicable 

TCE trichloroethene 

TOC total organic carbon 

VOC volatite organic compound 
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- SWMU Boundary 
Monitwing Well location SWMU 39 Sourca 

Source Area Well location 



FIGURE $2 
TOC in Well 39GW48D 

FIGURE 3.3 
VOCs in Well 39GW48D 
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FIGURE 34 
TOC in 39GW460 

RWRE M 
VOCs in 39GW46D 
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FIGURE 3.8 
TOC in Well 39GW35D 

FIGURE 3-7 
VOCs in Well 3 9 0  
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FIGURE 34 
TOC in Well 39GW37D 

FIGURE 34 
VOCs in Well 39GW37D 

YOC in Well mW37D 
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FIGURE 3-10 
TOC in Well 39GW38D 

TOC In W.ll3KiWSllD 

ftGW 3-11 
VOCs in Well 39GW38D 



Fl6URE 3.12 
TOC in Well 39GW45D 

FIGURE 343 
VOCs in 39GW45D 

VOCs ill 39GW4SD 



- AOC Boundary Figure 3-14 - Zone Boundary DPT Sampling Locations - SWMU Bw* 
N SWMU 39 Bioberrier 

Grwndrmter Sampl~ng Location Charleston Naval Complex 
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1 inch = 113.157fea 
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SECTION 4.0 

Recommendations for Further 
Im~lementation of Corrective Measures 



CORRECTIVE MEASURES IMPLEMENTATION PLAN, SWMU 39. ZONE A 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
APRIL 2037 

>*a 4.0 Recommendations for Further 
2 Implementation of Corrective Measures 

4.1 Further lmplementation of Corrective Measures in Source 
Area TTAs 

The data collected during the implementation of the Phase I1 IMWP have demonstrated that 

in-situ anaerobic biodegradation of VOCs is a viable groundwater treatment method for 

SWMU 39. Both the lactate and the EOS substrates were effective in achieving conditions 

supporting of reductive dechlorination and the results indicate that significant VOC 

reductions have been achieved within the two source area TTAs. 

The most recent TOC data indicate that as much as 1,000 mg/L of TOC is present in some 

portions of the source area TTAs. These data indicate that adequate organic carbon is 

present. AdditionaI substrate injections are not required untiI the TOC is consumed. 

TOC in source area monitoring wells should continue to be monitored periodically during 

2007. When the TOC drops to approximately 50 to 100 mg/L, additionaI substrate should be 

injected into the wells. It is recommended that EOS be used for subsequent injections since it 

is longer lived than lactate and will decrease the required frequency of injection. 

Groundwater monitoring should continue to further track the progress of remediation and 

provide data to indicate when additional substrate injections should be performed. It is 

expected that additional substrate injections will be necessary in the source area TTAs for up 

to several additional years. 

4.2 Further lmplementation of Corrective Measures in the 
Biobarrier Area 

The data collected since implementation of the biobarrier indicate that it has been effective 

in establishing reducing conditions. TCE and cis-1,2-DCE concentrations in well 

A39GW030I have remained below their respective MCL and vinyl chloride has been 

reduced to close to its MCL. AdditionaI injection of substrate (EOS) and monitoring of 

groundwater in this area is recommended to provide further treatment of VOCs in 

groundwater in this area. 
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1 It is expected that additional substrate injections will be necessary in the biobarrier area for 

2 up to several additional years. 

3 An updated operations and maintenance (O&M) plan that will incIude further 

4 recommendations for groundwater monitoring will be prepared for SWMU 39 during 2007. 

5 4.3 Redevelopment Activities at SWMU 39 
6 During preparation of this CMIP, CH2M HILL and the Navy received Dig Permit Request # 

7 189 from SPAWARS, a department of the Navy, regarding proposed new activities at 

8 SWMU 39. The proposed activities involve the refurbishment of military vehicles intended 

9 to be deployed to Iraq. The proposed location for these refurbishment activities is shown in 

10 Figure 4-1. 

11 A meeting to discuss these proposed activities and the Dig Permit was held on March 20, 

12 2007 at the CNC. Representatives from CH2M HILL and the Navy attended the meeting. 

13 Based on these discussions, it was requested that CH2M HILL and the Navy close wells that 

14 are not essential in this area, to the extent possibIe. The well heads on remaining wells 

15 would be strengthened or reinforced if necessary. The injection wells at TTA 1 B  were noted 

16 to be IikeIy unaffected as activities were not expected to occur in that portion of the site. 

17 Based on a review of the available data, a decision was made to close the following wells: 

27 The remaining wells will be further protected using either bollards or reinforcement of the 

28 we11 head. These activities are being undertaken immediately to support the redevelopment 

29 activities requested by SPA WARS. 
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APPENDIX A 

Process to Conduct Construction Activities in 
Areas with LUCs 



Process to Conduct Construction Activities 

Process to Conduct Construction Activities 
in Areas under Land Use Controls 

at the 
Charleston Naval Complex 

Background 

The Department of the Navy (Navy) continues to complete necessary Corrective Actions for past 
releases of hazardous wastes andlor hazardous constituents at the Charleston Naval Complex 
(CNC) as required by the Hazardous Waste Permit (SCO 170 022 560) issued to the Navy by the 
South Carolina Department of Health and Environmental Control (SCDHEC). To facilitate 
those Corrective Actions and to ensure that human health and the environment are adequately 
protected both in the interim and long term, certain Land Use Controls (LUCs) were imposed via 
deed recorded restrictions at the time of property conveyance from the Navy to the Charleston 
Naval Comptex Redevelopment Authority (CNCRDA). Those LUCs may be short term or long 
tern depending on several factors: the physical and chemical properties of the contamination; the 
concentration of contaminants and the properties of the media where the contamination is 
located; and subsequent landowner election to remove residual contamination for specific 
redevelopment objectives. Because these legally imposed restrictions can be violated if not 
properly observed during construction activities by subsequent landowners or operators, 
appropriate LUC management procedures must be followed in order to ensure that the integrity 
of those contaminated site remedies which have been or which may later be completed by the 
Navy will be maintained, 

In addition to deeds, restrictions are also provided in a Restrictive Covenant (RC) as well as 
Voluntary Cleanup Contracts (VCC) which are in place to ensure that LUCs remain effective. 

Construction Activities Criteria 

The Navy, in conjunction with the SCDHEC (Bureau of Land and Waste Management) md the 
U.S. Environmental Protection Agency (EPA), has developed a process for use by subsequent 
landowners or operators when conducting construction activities in areas where LUCs exist. The 
process includes submittal of information necessary to evaluate whether construction activities 
may have an adverse effect on LUCs and remedies in place at the CNC. This information will be 
provided via a LUC Area Construction Permit to the Navy for authorization to proceed. A copy 
of the LUC Area Construction Permit form is provided in enclosure (1). 

Prior to Construction: Each landowner shall submit information to the Navy a minimum of 90 
days prior to beginning any on-site construction activity which will impact a site-remedy based 
LUC. For smaller projects, a shorter timeframe may be negotiated with the Navy (and 
SCDHEC) as needed. Provision of information to the Navy does not relieve the landowner from 
compliance with a 1  applicable federal, state, and local regulations which otherwise apply. In 
addition, a 60-day written notification requirement applies in those cases where the landowner 
intends to change the approved land use. 

March 2007 Version I 



Process to Conduct Construction Activities 

The following information shall be provided by the landowner and will be included with the 
LUC Area Construction Permit: 

1. A description of the intended reuse(s) of the property and new facilities I utilities 
intended to be constructed. 

2. A proposed construction plan, including engineering plans and specifications. This 
includes construction methods, engineering calculations, and onsite tests that 
demonstrate knowledge of site conditions, infrastructure, utilities, and site geology. 

3. A schedule setting forth the planned timeframe for construction. 

4. A site plan with appropriate figures that identifies: the extent of the proposed 
construction relative to the location of all known SWMUs, AOCs, and associated 
LUCs on the property; location of groundwater monitoring wells; site topography; 
current and future underground utilities and any other intended underground 
infrastructure(s); and the direction of future storm water runoff, 

A description of the residual contamination known to exist on the property and site 
remedy related LUCs in place, and any potential effect the proposed construction may 
have on these existing site conditions and controls. The Navy will provide source 
information to assist the Landowner, during the Permit application process, to 
identify residual contamination at the proposed construction areas. The Landowner 
andfor its construction agents (i.e., A-E consultants, contractors, subcontractors) will, 
in turn, perform testing of environmental media utilizing this source information as 
well as other Information gathered during construction activities. The Landowner 
and/or its construction agents are responsible for the quality and adequacy of testing 
and disposal of environmental media targeted for off-site disposal. 

6. An acknowledgment that all General Contractor personnel and the Project Manager 
for each Subcontractor which may be involved in site excavation activities have (or 
will prior to the start of any site excavation activities) been provided with a copy of 
the LUC Construction Area Permit for the project so that they will be aware of known 
residual contamination on the property, the LUCs in place, and any potential effect 
the proposed construction may have on these existing site conditions and controls. 

7.  A description of how hazards will be controlled where construction activities have the 
potential to interfere with these existing site remedies and imposed LUCs. 

8. If applicable, design plans for any desired irrigation or dewatering well(s) and 
proposed well locations both on the property and relative to the Location of each 
SWMU or AOC situated on the property. 

9. A description of what actions will be taken to monitor impacts to the remedy as a 
result of construction activities. This includes, at a minimum, impacts to groundwater 

March 2007 Version 2 



Process to Conduct Construction Activities 

flow direction, vertical migration of residual contamination and the potential for 
contaminants to migrate to indoor air. 

10. A description of what actions will be taken in the event the human or ecological 
exposure assumptions used in deriving the LUC(s) component of any interim or final 
SCDHEC approved site remedy are altered. In accordance with the Navy's RCRA 
permit, this would constitute a Land Use Change and would require a permit 
modification request. The Navy will provide to the Landowner andlor its 
construction agents source information which includes exposure assumptions used in 
deriving LUCs. These sources will include the "Interim Measures Work Plan 
(IMWP)" and "Corrective Measures ImpIementation Plan (CMIP) for Land-Use 
Control Sites". These sources provide concise summary information about LUC 
sites, including: site description, site concerns, exposure potential and control (i.e., 
risk, reuse, exposure, and LUCs), and other references. It is the responsibility of the 
Landowner and/or its construction agents to review these sources of information and 
to implement exposure controls which meet all federal, state, and local laws and 
regulations. 

Each landowner must receive authorization to proceed prior to initiating proposed activities. The 
Navy as RCRA permittee will consult with and obtain approval from SCDHEC in determining 
the adequacy of the proposed construction with respect to maintaining remedy integrity. 
The Navy will then provide a written response to the landowner regarding their submittal via the 
LUC Area Construction Permit. The response may authorize the landowner to proceed with 

- construction activities, request further information, provide terms or conditions regarding 
construction activities, and in rare instances deny construction activities. Navy authorization to 
proceed with construction does not constitute approval of methods by which environmental, 
safety, and other regulations are satisfied. 

During Construction: Each landowner shall adhere with all applicable federal, state, and local 
regulations. Specifically, each landowner shall properly address the following issues during 
construction: 

1. Control of exposure to residual contamination to workers on-site, personnel at adjacent 
businesses, and nearby residences. For example, control of fugitive dust emissions, 
personal protective equipment (PPE), and exclusion zones are examples of exposure 
controls. 

2. Reporting any previously unknown contamination to the Navy. All work must stop upon 
discovery of unknown contamination. 

3. Management of excess contaminated soil or groundwater. 

4. Provision of information to contractors and subcontractors regarding residual 
contamination on property, including safety meetings, posting of information at job-site, 
etc. 
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Process to Conduct Construction Activities 

After Construction: Upon the completion of an approved construction activity where the 
potential existed for disturbance of residual contamination at a site or area with LUCs, the 
landowner shall: 

1. Provide a post-completion LUC compliance report or similar report if required by their 
VCC; 

2, Assume responsibility for any additional site monitoring or other responsibilities agreed 
to as part of the LUC Area Construction Permit process; and 

3. Provide SCDHEC and the Navy with continued access to the site for remedy integrity 
inspection and surveillance purposes. 

Voluntary Cleanup Contracts 

The use of Voluntary Cleanup Contracts (VCCs) under the state Brownfields Program is 
recommended in order for subsequent landowners to obtain liability protection from SCDHEC 
based upon their (and/or day-to-day operators of the property) future actions to ensure the proper 
maintenance of all imposed LUCs and associated site remedy(ies) integrity. It is recommended 
that each landowner either assume responsibility under the existing CNCRDA VCC or negotiate 
a separate VCC with the SCDHEC that provides a Non-Responsible or Responsible Party status 
based on compliance with the aforementioned conditions and intended future operations on their 
property. 

- 
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sed construction will not nd use (i.e., from industrial to residentia 

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. 

6. Dewatering will not affect migration of contaminants, and water under groundwater use restriction will be tested 

.ur*q 

and properly disposed. - 
- 
- 
- 

' k w - -  

- 
- 

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

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

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

'Authorization to proceed does not constitute approval of methods by which environmental, safety, and other reaulations are satisfi~d 
L I - - -  L q.n.n-9 l. . 

Requestor "Authorized to Proceed 

Further Information is Requested 

Permit Denied 

Comments attached 

vertical migration of residual contamination, and potential for migration to indoor air.) 
7 10. Any previously unknown contamination will be reported immediately to the Navy. 
Printed Name 8 Signature of Requesting Official 

Signatures: 

RPMlBEC 

............................. CHZM-Hill 

Serial No: --------------- 

Date: -----------------L 

NMry-f%wmc 

Property Representing & Phone Number: Date: 
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APPENDIX B 

Sample Inspection Form 



*Note: This process memorandum is not guidance and should not be referenced as such. 

ATTACHMENT 2 
CORRECTIVE ACTION CHECKLIST: 

CORRECTIVE MEASURES IMPLEMENTATION CHECKLIST 

I. SITE INFORMATION 

Site Name (e.g. SWMU name, property boundary, 
tax identification number, etc.): 

Permit Holder: 

- 
Permit Holder Address: 

Date Of Inspection: 

EPA ID # for facility in which LUCs arc 
required: 

WeatheriTcmperaturc: 

Corrective action Includes: (Circle all that apply) 
Land Use Controls Phytoremediation 
Landfill cover/containment Monitored natural attenuation 
Groundwater containment Vertical barrier walls 
Groundwater pump and treatment Surface water collection and treatment 

Other: 

LUC Performance Objectives: (Include all that apply) 
j e . ~ .  Prevent access to groundwater until cleanup levels are met. Maintain a vegetative soil layer 
limiting exposure) 



I 11. INTERVIEWS (Check all that apply) 

I .  Site Manager: 
Name Title Date 

Interviewed: at site at office by phone Phone no. 

Present at time of inspection: Yes No 

Problems/Suggestions: 

Reports attached 

2. Staff: 
Name Title Date 

Interviewed: at site at office by phone Phone no. 

Present at time of inspection: Y cs 

1 Reports attached 

3. Local Regulatory AuthoritiesiAgencies 
(e.g. State and Tribal offices, emergency response office, police department, office of public health or 
environmental health, zoning office, recorder of dccds, or other city and county offices, etc.) 
Fill in all that apply. 

Agency 

Contact - 
Name Title Date Phone no. 

Present at time of inspection 

Reports attached: 

Agency 

Contact 
Name Title Date Phone no. 

Report attached: 



Contact 
Namc Title Date Phone no. 

Present at time of inspection Yes No 

ProblernsISuggestions: 

Report attached: 

Contact - 
Name Title Date Phone no. 

Present at time of inspection Yes No 

ProblemslSuggest ions: 

Report attached: 

4. Other Interviews (Summary attached): Yes No 

111. ON-SITE DOCUMENTS & RECORDS VERIFIED (Check all that apply) 

1. O&M Documents 
O&M manual Readily available Up to date N/ A 
As-built drawings Readily available Up to date N/A 
Maintenance logs Readily available Up to date N/A 
Remarks 

2. Sitespecific Health and Safety Plan Readily available Up to date N/A 
Contingency plan/emergency response plan Readily available Up to date NJA 
Description of rcquired PPE Yes No N /A 
Remarks 

3. Applicable Permits (Readily available) 
Hazardous Waste Management 
Yes No Permit # Expiration Date 
Air discharge permit 
Yes No Permit # Expiration Date 
Effluent discharge 
Yes NO 

Waste disposal, POTW 
Permit # Expiration Date 

Yes No Permit 8 Expiration Date 
Other Permits 



Yes No Permit # Expiration Date 
Remarks 

4. Discharge Compliance Records 
Air Readily available Up to date N/ A 
Water (effluent) Readily available Up to date NIA 
Other Permits Readily available Up to date NIA 
Remarks 

5. Daily Acccss/Security Log Readily available Up to date NIA 
Remarks 

IV. LAND USE CONTROLS (LUCs) Applicable NIA 

*udefciencies are noted, the locations should be documented on a site map and with photos 

A. Engineering Controls Applicable NI A 

1 .  Fencing Yes No NIA 
Are they secured? Yes No 

Remarks 

2. Barriers Yes 
Are they in place? 

Remarks 

3. Signs Yes 
Are they damagcci? 

No 
Yes 

Remarks 



B. Prohibitive Directive Applicable NIA 

1. Signs and other security measures Y cs No 
Are they damaged? Yes 

Remarks 

2. Well Installation Yes N/A 
Were wells installed:' Yes No 

Remarks 

3. DiggingIExcavation Yes N/ A 
Did excavation occur'! Yes No 

AuthorizatiodDig Permit #: 
Remarks 

4. Other Yes NI A 
Remarks 

C. Institutional Controls Applicable N/ A 

1. Deed And Restrictive Covenant Yes N/A 
Readily Available Yes No 
Remarks 

2. Other Yes No NIA 
Remarks 

3. Local Land use changes Yes No N/A 
Do the changes in land use potentially affect the corrective action? Yes 

No 

Remarks 

4. Land use changes off site Yes No N/ A 
Do the changes in land use potentially affect the corrective action? Yes 

No 

Remarks 



V. SITE CONDITIONS 
*If deficiencies are noted, the locations should be documented on a site map and with photos 

1. Provide general description (i.e. roads, buildings, etc.) 

VI. LANDFILL COVERS Applicable N/A 
*If deficiencies are noted, the locations should be documented on a site map and with photos 

A. Landfill Surface 

1. Settlement (Low spots) Yes No 
Arcal extent Depth 
Photograph Attached Yes No 
Corrective measures irnplcmented to rectify settlement Yes No NIA 
Remarks 

2. Cracks Yes No 
Lengths Widths Depths 
Photograph Attached Yes No 
Corrective measures implemented to rectify cracking Yes No N/A 
Remarks 

3. Erosion Yes No 
Areal extent Dcpth- 
Photograph Attached Yes No 
Corrective measures implemented to rectify erosion Ycs No N/A 
Remarks 

4. Holes Yes No 
Areal extent Depth 
Photograph Attached Y es 
Corrective measures implemented to rectify holes Yes No N/ A 
Remarks 

5. Vegetative Cover 
Type (grass, trees, etc.) 
Cover properly established Y cs No 
Has vegetation damaged cover'? Yes No 
Photograph Attached Yes No 
Corrective measures implemented to rectify cover Yes No N/A 
Remarks 

6. Alternative Cover (armored rock, etc.) Yes No 
Has cover been damaged'? Yes No 
Photograph Attached- Yes No 



Corrective measures implemented to rectify cover Yes No N/A 
Remarks 

7. Bulges Yes No 
Areal extent Height 
Photograph Attached Yes No 
Corrective measures implemented to rectify bulging Yes No NIA 
Remarks 

8. Wet AreaslWater Damage Yes No 
Wet areas Areal extent 
Ponding Areal extent 
Seeps Areal extent 
Soft subgrade Areal cxtent 
Photograph Attached Yes No 
Corrective measures implemented to rectify conditions Yes No N/A 
Remarks 

9. Slope Instability Yes No 
Areal extent 
Photograph Attached Yes No 
Correctivc measurcs implemented to rectify instability Yes No NIA 
Remarks 

B. Benches Applicable NIA 

(Horizontally constructed mounds of earth placed across a steep landfill side slope to 
interrupt the slope in order to slow down the velocity of surface runoff and intercept 
and convey the runoff to a lined channel.) 

1. Flows Bypass Bench Yes No 
Photograph Attached Yes No 
Corrective measures implerncnted to rectify bench Yes No NIA 
Remarks 

2. Bench Breached Yes No 
Photograph Attached Y es No 
Corrective measures implemented to rectify bench Yes No N/ A 
Remarks 

3. Bench Overtopped Yes No 
Photograph  tia ached Yes No 
Corrective measures implemented to rectify bench Yes No NIA 
Remarks 



Letdown Channels Applicable N/A 

(Channel lined with erosion control mats, riprap, grout bags, or gabions that descend down 
the steep side slope of the cover and will allow the runoff water collected by the benches to 
move off of the landfill cover without creating erosion gullies.) 

I 1. Settlement Yes No 
Areal extent Depth 
Photograph Attached 

I Yes No 
1 Corrective measures implemented to rectify settlement Yes No N/A 

Remarks 
I 

2. Material Degradation Yes No 
Material type Areal extent 
Photograph Attached Yes No 
Corrective measures implemented to rectify degradation Yes No N/ A 
Remarks 

3. Erosion Yes No 
Areal extent Depth 
Photograph Attached Yes No 
Corrective measures implemented to rectify erosion Yes No N/A 
Remarks 

4. Undercutting Yes No 
Areal exte~it Dcpth 
Photograph Attached Yes No 
Corrective measures implcmented to rectify undcrcutting Yes No NIA 
Remarks 

1 5. Obstructions Yes No 
Size Type Areal extent 
Photograph Attached Y cs No 
Corrective measures implemented to rectify obstruction Yes No N/A 
Remarks 

6. Excessive Vegetative Growth Yes No 
Type Areal extent 
Photograph Attached Yes No 
Corrective measures implemented to rectify excess growth Yes No NI A 
Remarks 

D. Cover Penetrations Applicable NI A 



Active Passive 
Properly securedJlocked Functioning Routinely sampled 
Good condition Needs Maintenance N /A 
Evidence of leakage at penetration Yes No N/A 
Remarks 

1. Gas Vents (circle all that apply) 

- 

- 

2. Gas Monitoring Probes (circle all that apply) 
Properly securedJlockcd Functioning Routinely sampled 
Good condition Needs Maintenance N /A 
Evidence of leakage at penetration Yes No NIA 
Remarks 

3. Monitoring Wells (within surface area of landfill) (circle all that apply) 
Properly secured/lockcd Functioning Routinely sampled 
Good condition Needs Maintenance N /A 
Evidence of leakage at penetration Yes No Ni A 
Remarks 

4. Leachate Extraction Wells (circle all that apply) 
Properly secured/locked Functioning Routinely samplcd 
Good condition Needs Maintenance N /A 
Evidence of leakage at pcnetration Yes No N/A 
Remarks 

5. Leachate Extraction Records Readily available Up to date N/A 

Remarks 

6. Settlement Monuments Located Routinely surveyed N/ A 
Settle Monument Records 
Remarks 

E. Gas Collection and Treatment Applicable N/A 

1. Gas Treatment Facilities (circle all that apply) 
Flaring Thermal destruction Collection for reuse 
Damaged:' Y cs No 

Remarks 

--- 

2. Gas CoUection Wells, Manifolds and Piping 
Damaged? Yes No 

Remarks 

3. Gas Monitoring Facilities (e.g., gas monitoring of adjacent homes or buildings) 
Damaged? Yes No 
Remarks 



4. Gas Generation Records Rcadily available Up to date N/A 

I Remarks 

I F. Cover Drainage Layer Applicable N /A 

1. Outlet Pipes Inspected Functioning N/A 
Damaged? Y cs No 
Remarks 

2. Outlet Rock Inspected Functioning NIA 
Damaged? Yes No 
Remarks 

G .  DetentionISedimentation Ponds Applicable N/ A 

1. Siltation Y cs No 
Arcal extent Depth- 
Photograph Attached I'CS No 
Remarks 

1 2- Erosion Yes No 
Areal extent Depth 
Location shown on site map Yes No 
Photograph Attached Yes No 
Remarks 

3. Outlet Functioning N/ A 
Damaged? Yes No 
Remarks 

Retaining Walls Applicable N I A  

1. Deformations Yes No 
Horizontal displacement Vertical displacement 
Rotational displacement 
Photograph Attachcd Yes No 

2. Degradation Yes No 
Photograph Attached Y cs No 
Remarks 



Perimeter DitchestOff-Site Discharge Applicable NIA 

1. Siltation Yes No 
Areal extent Depth 
Photograph Attached Yes No 
Remarks 

2. Vegetative Growth Yes No 
Docs vegetation impede flow? Yes No 
Areal extent Type 
Photograph Attached Yes No 
Remarks 

3. Erosion Yes No 
Areal extent Depth 
Photograph Attached Yes No 
Remarks 

4. Discharge Structure Yes No 
Damaged? Yes No 
Remarks 

VII. VERTICAL BARRIER WALLS Applicable NIA 
*If deficiencies are noted, the locations should be documented on a site map and with photos 

1. Settlement Yes No 
Areal extent Depth 
Photograph Attached Yes No 
Remarks 

2. Performance Monitoring 
Type of monitoring Yes No 
Frequency 
Evidence of breaching Yes No - 
Head differential 
Remarks 

VIII. GROUNDWATERISURFACE WATER REMEDIES Applicable NIA 
*Ifdeficiencies are noted, the locations should be documented on a site map and with photos 

A. Groundwater Wells, Pumps, and Pipelines Applicable N/ A 



I.  Pumps, Well head Plumbing, and Electrical 

I 
Damaged? Yes No 
Maintenance Needed? Yes No 
Remarks 

I 

2. Extraction System Pipelines, Valves, Valve Boxes, and Other Appurtenances 
Damaged? Yes No 
Remarks 

3. Monitoring Wells 
Properly securedJlocked Yes No 
Damaged? Yes No 
Maintenance Needed? Yes No 
All required wells located Y cs No 
Routinely Sampled? Y cs No 
Abandoncd well(s) Yes No 
List abandoned well(s) 
Remarks 

B. Surface Water Collection Structures, Pumps, and Pipelines Applicable NiA 

1. Collection Structures, Pumps, and Electrical 
Damaged? Yes No 
Remarks 

2. Surface Water Collection System Pipelines, Valves, Valve Boxes, and Other 
Appurtenances 
Damaged? Yes No 
Remarks 

C. Treatment System I Applicable N/A 

1. Treatment Train (Check componcnts that apply) 
Metals removal OiVwater separation Bioremediation 
Air stripping Carbon absorbers Phytoremediation 
Monitored Natural Attenuation 
Others 

a. Filters 

b. Additive (e.g., chelation agent, flocculent) 

c. Others 

2. Sampling ports properly marked and functional Yes No NI A 
Remarks 



Samplingtmaintenance log displayed and up to date Yes 
- - 

Remarks 

4. Equipment properly identified Yes No NIA 
Remarks 

5. Quantity of groundwater treated annually 
Remarks 

6. Quantity of surface water treated annually ------ 
Remarks 

7. Electrical Enclosurcs and Panels (properly rated and functional) 
Damaged'? Yes No 
Remarks 

8. Tanks, Vaults, Storage Vessels (circle all that apply) 
Good condition Proper secondary containment Needs Maintenance N/A 

I Remarks 

9. Discharge Structure and Appurtenances 
Damaged Y cs No 
Remarks 

10. Treatment Building(s) 
Good condition (es6  roof and doorways) Needs repair N/ A 
Chemicals and equipment properly stored Yes No N/ A 
Remarks 

I 

D. Groundwater Monitoring Applicable N/A 

Is routinely submitted on time Readily available Up to date NIA 
Is of acceptable quality Readily available Up to date N/A 
Remarks 

2. Groundwater Monitoring Records Readily available Up to date N/A 

I Remarks 

3. Monitoring data suggests: 
Groundwater plume is effectively contained Yes No N /A 
Contaminant concentrations Increasing Decreasing N/A 
Plume has moved offsite Yes No N/A 
Remarks 



IX. OTHER R E M E D I E S  
*If de3ciencies are noted, the locations should be documented on a site map and with photos 

If there are remedies applied at the sites, which are not covered above, attach an inspection 
sheet describing the physical nature and condition of any facility associated with the 
corrective action. An example would be soil vapor extraction. 

Remarks 

X. OVERALL SITE OBSERVATIONS 

4. Implementation of the Corrective action 
Describe issues and observations relating to whether the correctivc action is effective and 
functioning as designed. Begin with a brief statement of what the corrective action is to 
accomplish (e.g., to contain plume, minimize infiltration and gas cmissions) 

6. Adequacy of O&M 
Do you think the corrective action is effective Yes No 

Remarks 

- - 

C. Evaluation of Land Use Controls (LUCs) Applicable NIA 

1. Implementation and Enforcement 

Site conditions imply LUCs not properly implemented Yes No N/ A 

Site conditions imply LUCs not being fully enforced Y cs No N/A 

Remarks 



Reporting is up-to-date Yes No N/A 
Has there been a property conveyance since last inspection? Yes No 

If yes, attach copy of property conveyance documents 
Reports are verified by the lead agency Yes No N/A 
Specific requirements in deed or decision documents met Yes No N/A 
Violations have been reported Yes No N/A 
Other problems or suggestions: 
Report attached: 

E. Early Indicators of Potential Corrective action Problems 

Describe issues and observations such as unexpccted changes in the cost or scope of O&M 
or a high frequency of unexpected repairs, which suggest that the protectiveness of the 
correctivc action may be compromised in the future. 

F. Opportunities for Optimization 

Describe possible opportunities for optimization in monitoring tasks or the operation of the 
corrective action. 

XI. CONTACT INFORMATION 

A. Inspector 
Name (print) 

Signature 

I Date 

Responsible Party 
Name (print) 

I Signature 



APPENDIX C 

UIC Permitting Information 



BOARD: 
CUI L Brazell 

BOARD 
Elizabeth M. Hagmd 
Chairman 

W B. Kent 
Vim Chauman 

C. E d  Hunter, Comrmssioner 

P ~ w w t m g m r d p & g t h e ~ ~ ~ ' ~ i c a n d ~ m ~ m ~  

November 17,2004 

(BO W-G WMGMg 
Mr. Rob Ham11 
BRAC Environmental Coordinator 
Soutbem Division, NAVFACENGCOM 
PO Box 190010 
2 1 5 5 Eagle Drive 
North Charlestos SC 294 19-90 10 

Re: Underground Injection Control Permit #53 8M 
Charleston Naval Complex, SWMU 39, Zone A Site 
Charleston County 

Dear Mr. Harrell: 

Enclosed is a P d t  to Construct for ten (10) Class VA-I injection welts at the Charleston Naval 
Complex, SWMU 39, Zone A Site as requested in the UIC application received. November 1,2004. 

Mwted parties may appeal this permit decision in accordance with Slate Regulation R61-72. To 
contest a case, a request for a hearing must be made to the Clerk of the: DHEC Board w i t h  30 
days of the date of this lettcr. All requesB MUS~ include the following infinmation: 
1) name of the party requesting the hearing, 
2) issue(s) for which the hearing is quested, 
3) caption or other information d c i e n t  to identify the decision, order, action or inaction 

which is tfit subject of the hearing, 
4) relief requested. 
Note hdm that Administrative Law Court (ALC) Division rules require that persons requesting a 
contested case hearing must file a copy of the request and pay a filing fke in the amount of $250 
dollars (US) with the ALC Division at the following address: 

Clerk, ALC Division 
1205 Pendleton Stmt, Suite 224 
P.O. Box 11667 
Columbia, SC 292 1 1 

An inspection of the UIC System must be conducted prior to issuance of Approval to Opmte. 
After completion of the inspection, Approval to Operate #538M will be issiled. If you have any 
question, please call Todd Adam at (803) 898-3549. 

Sincerely, 

Groundwater ~&-nt Section 
Bureau of Water 

cc: Mihir Mehta, BLWM 
Casey Hudson, CH2M Hi11 
115 Perimeter Ccntcr Place NE, Suite 700, Atlanta, GA 30346-1278 

S O U T H  C . I R O L I N A  D E P A R T M E N T  O F  H E A L T H  A N D  E N V I K O N M E N T A L  C O N T R O L .  -- . -. -- - 
2600 ~ d ~ k e e t  * Coiurnha, SC 29201 phone: (803) 898-3432 ww\k.scdhecnct 



BOARD: 
%beth M. Hagood 
Chairman 

BOARD: 
Carl L Brnzell 

Permit #53 8M 

C. Eul Hunbeg Commissioner 

~ g m z d ~ g t h e ~ . f t h e * d ~ m u i n m n e n t .  

WATER MONITORING ASSESSMENT & PROTECTION DMSION 

Injection Well Construction P d t  
for 

Class II, ID, and V.A. Injection Well(s) 

Date hued: Nuvembet 17,2004 
Date E x p d  November 17,2005 

For (Operaor): CH2M Hill 

In accorchcc with provisions of Titie 48, Chapter 1, South Carolina Code of Law 1976, as amended, 
& - & r a c e o n  of ten (10) Class V.A.-I injection wells with a tnre diameter of 2.0 inches, and a 

total depth of approximately 35-50 feet located at the Charleston Naval Complex, SWMJ 39, Zone A site, Charleston 
County, SC with thc following provisions: 

1) Tbe operator shall submit cotrrpletcd SCDHEC wcIl record forms to the Dcpuhmmts Water Monitoring, 
Asscssmnt & Protection Division aAer completion of the injection wells. 

2) Upon completion of construction, injection activities shall not commncc prior to receiving approval from the 
D-t to operate lb injection wells. 

3) Injection w e b  must be constructed in accordance with the South Carolina Well Standards and Regulations @61- 
-, % 

71). 

4) Whcn tho injection wells are m longer in use, or upon request by the Dqarbmxt, within sixty (60) days all 
injection wtUs rnust be pcmmcntly abandoned in accordance with the South Carolina Wt:U Stadads  and Rcgulrrtions 
(R.61-71). 

GroundWrter Malupemnt Section 
B&U of Wakr 

DHEC 2 104 (6/88) 

November 17.2004 
Date 

S O G T H  C A R O L I N A  D E P A R T M E N T  O F  H E A L T H  A N D  E N V I R O N M E N T A L  C O N T R O L  
2600 Bull Smet Columbia, SC 29201 Phone: (803) 898-3432 www.scdhec.net 



STATEMENT OF BASIS - UIC DRAFI' PERMIT #5381)[ 

In accordance withthe South Carolina U d q m u n d  Injection Control Regulatimrs, Section R61-87.12,J., this 
Statement of Basis has ban prepared for the Charleston Naval Complex, SWMU 39, Zane A Site Underground 
Injection Control pennit application received November 1,2004. 

Owmdup of the proposed injection web is BRAC E n v i r a d  Coordinator, Southem Division, 
AVFACENGCOM, PO Box 1900 10,2i 55 Eagle Drive, North Charleston, SC 29419-90 10. The permit (UIC 
#538M) is for the construction of ten (10) injection we& for a comedive action system at the Charleston Naval 
CompIex, SWMU 39, Zone A site. The intent of the injection wells is to ficilitate enbad rediat ion by injection 
of potassium lactate and emulsified h'ble oil a9 dem'bad in the Cmctive Action Plan into the sulxmike. Thc 
draft permit for the mdeqpund injection propad has been prepared bascd on stafFreview d the application of 
the Pollution Control Act of South Carolina and the Underground Injection Control Regrrlations of South CmIina. 

Conditions ofthe permit issuance k1u& the submittal of well records for all injection wells installed and the 
hpedion of well constmction by the D-t prior to injection. 



BCMRD: 
Henry C. Scorr 

U#AHD: 
!.:~irabeth kf. H z g d  
Chairman 

Edrvtn l l .  Cwper, I l l  
Vice Chairman 

S ~ C V ~ I I  G. Kisner 
Secretary C. Earl Hunrtr. Commissioner 

Pron~otim~nrtd protrcting the health of ~ h c  public nnd the enr~ironnzcnt. 

November 16,2005 

Ms. Kathy Stewan 
United States Navy NAVFAC Southern Division 
Naval Facilities Engineering Command 
P.O. Box 190010 
Charleston, SC I90010 

Re: Underground Injection Control Permit #538Ml 
Charleston Naval Complex, SWMU 39, Zone A 
Charleston County 

Dear Ms Stewart: 

Enclosed is a Permit to Construct for ten (10) Class VA-B injection wells at the Charleston Naval Complex, 
SWMU 39, Zone A Site, Charleston County as requested in the permit application received November 7,2005. 

Notice of Appeal Procedure 

Ths decision may be appealed to the Administrative Law Court (ALC) by complying with the following requirements of 
the ALC: 

1. File a request for a contested case hearing with the Clerk of the Administrative Law Court at the following 
address within 30 days after notice of this decision: 

Clerk's Office 
South Carolina Administrative Law Court 
1205 Peodleton Street, Suite 224 
Columbia, SC 292 1 1 - 1 667 
803-734-0550 

The ALC has a Notice of Request for Contested Case H e a ~ g  form that may be used, but is not required. The 
form and the Rules of the ALC can be found at the ALC's website: http://www,scalc.net. 

A request for a contested case hearing must contain the following information pursuant to ALC Rule 11 : 

1. The. name of the party requesting the hearing and the issue(s) for which the hearing is requested; 
2. The caption or other information sufficient to identi& the decision, order, letter, d e t e h t i o n ,  action, 

or inaction which is subject to the hearing; 
3. A copy of the written agency decision, order, letter or determination, if any, which gave rise to the 

request; 
4. The relief requested. 

2. Submit a filing fee to the Administrative Law Court in the amount of $250. ALC Rule 7 1 requires the filing fi. 

3. Serve a copy of the request for a contested case hearing on DHEC and any other parties at the same time the 
request is filed with the ALC. A copy of the request for a contested case hearing must be delivered or mailed to 
DHEC at the following address: 



Clerk of the Board 
SC DHEC 
2600 Butt Street 
Columbia, SC 29201 

The above information is provided as a courtesy; parties before the Administrative Law Court are respolrsible for 
coq l ymg  with all applicable requirements of the Court. 

An inspection of the UIC System must be conducted prior to issuance of Approval to Operate. If you have 
any question, please call Norman J. Dodson at (803) 898-353 1. 

Ground Water Management Section 
Bumu of Water 

cc: Don Hargrove, BLWM 
Casey Hudson, CH2MHiil, 115 perimeter Center Place NE, Suite 700, Atlanta, GA 30346 



BOARD: 
He11 ry C'. Scott 

&in H.  Cooper. 111 
Vicc Chairman 

Steven G. Kisncr 
Secretary C. Earl Hunter. Grnmisrioncr 

pror~iotirlg rrrzdprotectirlg the health oJt/~eprlbfic mid the orviro?~~net~r. 

WATER MONITORING ASSESSMENT & PROTECTION DIVISION 

Injection Well Construction Permit 
for 

Class 11,111, and V.A. Injection Well(s) 

Colcmon E Buckhc D 

Date Issued: November 16,2005 
Date Expired: November 16,20 10 

For (Operator): Charleston Naval Complex, SWMU 39, Zone A 

In accordance with provisions of Tide 48, Chapter 1, South Caroiina Code of Laws, 1976, as amended, 
permission is granted for construction of ten (10) Class VA-B injection wells with a true diameter of two (2) inches, and a 
total depth of approximately twenty-eight (28) feet located at Charleston NavaI CompIex, SWMU 39, Zone A, Charleston 
County, SC with the following provisions: 

1) The operator shall submit completed SCDHEC well record form to the Departments Water 
Monitoring, Assessment & Protection Division afier completion of the injection wells. 

2) Upon completion of construction, injection activities shall not commence ~ r i o r  to receiving approval 
fiom the Deparhnent to operate the injection wells. 

3) When the injection wells are no longer in use, or upon request by tht Department, w i h  sixty (60) days 
ail injection kvells must be permanently abandoned in accordance with the South Carolina Well 
Standards and Regulations (R.61-7 1). 

~ b b  Devlin, Manager 
Groundwater Management Section 
Bureau of-w-ater 

DHEC 2 104 (618 8) 



STATEMENT OF BASIS - UIC DRAFT PERMIT #538M1 

In accordance with the South Carolina Underground Lnjection Control Regulations, Section R61-87.12,J., 
this Statement of Basis has been prepared for the Charleston Naval Complex, SWMU 39, Zone A Site Underground 
Injection Control permit application received November 7,2005. 

Ownerstup of ?he proposed injection wells is United States Navy NAVFAC Southern Division, P.O. Box 
19M)10, Charleston, SC 190010. The permit (UIC 538M1) is for the construction of ten (I  0) injection wells for a 
comctive action system at the Charleston Naval Complex, SWMU 39, Zone A Site. The intent of the injection wells 
is to inject immulsified soybean oil mixed with lactate and trace nutrients into the aquifer to treat dissolved 
concentrations of chloronatcd volatile organic compounds as described in the cleanup plan dated N o v m e r  4,2005. 
The final pennit for the underground injection proposal has been prepared based on staff review and the application 
of thc Pollution Control Act of South Carolina and the Underground Injection Coahol Regulations of South Carolina. 

Conditions of the permit issuance include the submittal of well rccords for all injection wells instdled and the 
inspection of well construction by the Department prior to injection. 



BOARD: 
Eliubcth M. H@ 
Chairmm 

Steven G. Kisncr 

Rulcwwr.U1 - E ~udrhr- 

(BOW-GWMGMT-NJD) 
Ms. Kathy Stewart 
United Sates Navy NAVFAC south& I%$on 
P.O. Box 190010 I '  

N o d  Charleston, SC 294 I9 

v +4*.,.6, 

Re: Underground Injection Control Permit #538M 1 
I CNC, mCrMU 39, Zone A Site 

Char1eston Counly . ' 

Dear Ms. Stewart: 

Enclosed is a Pennit to Operate ten (10) Class VA-G (Aquifer Remediation) injection wells at the m C ,  
SWMU 39, Zone A Site, Charieston County, SC:-'-' " 

4rs.e b 
I .. , 

The issuance of this U1C Permit npresents a final staff decision that may be appcakd to the Administntive Law Court (AIL). Such 
appcal must be made punumt to the airended Ruks of Prdm fa the Administrative Law Court that bffpme effective on May 1.2005. 
Pmurnt [a Ruk 1 1 dthc amended ALC hk bf Plkrobun, such appeal must be made by filing a quest  for a mtcstai cue haring with the 
Clak of $lc U within thirty (30) days a h  notice $this decision at the following ad&: 

. . 
Clerk, Adminisentin b w  Court 
1205 PendklOn Strrct, Suite 224 

' 

P. 0. Em 11667 
Columbia, SC 2921 I 

Pursuant to Ruk 11(D), Ute following eknmts must, at a minimum, be included within the request: 

1. The nurr of thc party quatmg the hewing and the issue(s) for which the heuing is requested; 
2. The caption a o h  infamation sufficient to identify the decision, order, k&r, dctcrmjnation, action, a inaction which is 

subjal to the hearing 
3. A copy of the written agcncy decision, ada, kt& or determination, if any, which gave rix to the rcqurst; 
4. The relief requested. 

Furthermore, pursuant to ALL: Rut 71, h e  Administrative Law Cwrt rqukes  that a party rcqucsthting a contested case M n g  must submit a filing 
fkc in the mount of $250 with the Adminisnative h w  Coun 

Finally, a copy of a reqmt for the contested case M n g  mst also be smrcd cn *rh party, including but not limited to DHEC. Copies 
ofa r c q m  for a eonkstod asc hearing shouM be mailed to the Clerk ofthc Board, DHEC, 2600 Bul Strut, Cdumbia, SC 29201, (803) 898- 
3300. 

If you have any question, please call Norman 1. Dodson at (803) 898-353 1. 

Groundwater Management Section 
Bureau of Water 

cc: Casey Hudsan, CH2MHiII, 115 Perimeter Center Place NE, Suite 700, Atlanta, GA 30346 
Don Hargrovc, BLWM 

\ t ) l 1 7 ' 1 - 1  C ; \ R C ) I . I N . A  D E P . l R T h l I - 1 N T  0 1 :  H l : . \ I , T I I  A N D  EN\'] K U N A l E N T , 4 L  - C C ) l \ : T K O l .  A -- 



BOARD: 
Etirrberh M. H+ 
Chairmw 

Edwln H. Caopcr, 111 
Vice Chdrmnn 

WATER MONlTORING ASSESSMENT & PROTECTION DMSION 

Injection Well Operating Approval 
for 

Class 11,111, and V.A. Injection Well(s) 

Permit #538M1 Date ofIssuc: January 30,2406 

In accordance with the provisions of Title 48, Chapter 1, South Carolina Code of Laws, 1976, as amended, and 
pursuant to receiving a Perrnit to Operate ten (10) Class VA-G (Asurfer Remediation) injection wells, authorization 
is granted to United Sates Navy NAVFAC Southern Division'to operate ten (10) Class VA-G (Aquifa hmdiation) 
injadtik 4 1 s  located at the CNC, SWMU 39, Zone A Site, Ckuleston County, SC, and are subject to the attached 
provisos noted for the operator. ...',,, 

-9 
The Class VA-G injection wells are two (2) inches in diameter and approximately twenty-eight (28) feet 
deep 

P m m t  to Title 48, Chapter 1, South Carolina Code of Laws, 1976, as amended, this authorization my be 
mscinded if these injection wells should, at any t k ,  contaminate, pollute, or otherwise adversely affect other water 
in the vicinity or for my other conditions contained in R61-87, Title 48, Chapter 1 ,  South Carolina Code of Laws, 
1976, as amended. 

Expires: Januafy 30,2009 

Rob Devlin, Manager 
Grmrndwater Management Section 
Bureau of Water 

Date January 30,2006 

DHEC 2104 (6188) 



Provisions to the Injection Well Operating Approval 
for 

Underground Injection'Well Pennit #538MI 
CNC, SWMU 39, Zone A 
Charleston County, S.C. 

January 30,2006 

1) Construction of new or abandonment of existing wells must be reported to the Department wihn tbuty (30) 
days of completion. 

2 ) Only emulsified soybean oil, lactate, and trace nutrients as described in the corrective action plan may be 
' " ' injected into the subsurface at the ten (10) Class VA-G (Aquifer Remediation) injection wells. Any changes 

in the system operation other than as presented in the UIC Permit Application must be reported to the 
*... ** Department Drier to implementation. 

'#f 



APPENDIX D 

Well Construction Diagrams, Purge Logs, and 
Forms #I903 
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258814 SHEET 1 OF 1 

7 C"2M"IU 
WELL COMPLETION DIAGRAM 

PROJECT : ClwlwW! Naval LOCATION : SWMU 39 Northing: 381070.9 
DRILLING CONTRACTOR : Prosonic Dr t lh  CUP. WUng: 2315029.9 -- 
DRILLING METHOD AND EQUIPMd USED : Robson(c, ~nrck#owlbd Robwwnic &! 
WATER LEVUS : 3.51 START:llJan-OBI0@30 END:llJan-OB10945 LOGGER : Darryl Qatm 

I I 
1 - Orwnd elevatbn at well Not obtirtred 

2- Top of casing elevation 6.16 

3- Wellhead protsctbn cover type Bolldorm manholt, mver. 
a) drain lube? No 
b) carmete pad d i m  2'X2'X6' 

e ~ i a . h y p ~  of  we^^ casing p-inch I PVC 

6- Type screen Rlter 
a) Qua* used 

7- Type of seal 
a) QuarMy used 

20/30 aiucs sand 
3 (501b)m 

8- Grout 
a) Grout mlx used TypeIPorUandcementwl5%bentonite 
b)Methodofplacement Trlmmie 

Developtnent method surge ~ o d c  I sutmxmbb pump 

Devebpment time 46 minutes 

Estimated purge volume 34 aelkns 

Comments Omut w&hl= >14lblgalbn 
Total De~th (BTOC) = *C 2.5 

FhralReld ~ c o l b c t e d d u r i n ~ w e l l ~  
DH = 6.83 
conductivitv = 0.812 
PBmpPrature = 20.49 
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I 
I - WELL COMPLETION DIAGRAM I 

I I 
PROJECT : Charkwton Naval Complex LOCATION : SWMU 39 Northing: 381085.5 I 

- - DRILLING CONTRACTOR : Rosonic Drilling Cow. . Eastiog: 2315031.6 1 
-- DRILLING METHOD AND EQUIPMENT USED : Rotosonic, Truck-Mounted R-nic Rig I 

WATER LEVUS : 3.30 START: IlJanQBI0955 END: llJakO(ll1WO LOGGER : Darryl ~a-tes 

I 1 
1- Ground elevah at well Not obtained 

I 

I 

I 

2- Top of caslng elevation 8.17 I 
I 

3- Wellhead prokchn cover type Bott-down manhole cover. 1 
a) drain tube? No I 

b)conmtepaddknensii 2'XYXB" I 

4- Di.1type of well casing 2-inch I WC 1 ,  

6- Type screen Rlbr 
a) Quantii used 

7- Type of seal 
a) Quantity used 

I 

2W30 silka a n d  
3 (50 Ib) bags I 

I 

BaWdbentDnitecMps 
0.5 (50 Ib) bag 1 

I 
8- Grout 

I 
l 

a) Grout mix used Type I Portland cement wl 5$b bentonite 
b) Method of placement Trlrnmie 

Development rnetlmd 

Development time 60 minutes I 
I 

Estimated purge volume 28 gaikm 
I 

Comments Gmut WaM = >14Ib/&k1n 
Tots1 Oedh IBTOGlo +I- 2.5 lnches 

Final field parametere cdlected dwim wen deveropment I 
QH = 6.5 
condudivitV= 1.0 
temDersture = 20.50 
turbidity = 0 



PRoJEcTWUY&EA 
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@ CHZMHIU 
WELL COMPLETION DIAGRAM 

PROJECT : Charleston Naval Complax - ppppp LOCATION : SWMU 39 NortMng: 381110.9 
DRILLING CONTRACTOR : P m i c  OliUhg Corp. pp - Eastlng: 2315034.8 
DRILLING METFI-D AND EQUIPMENT USED : RolDscnlc, Truck-Mounted Rotosonic Rig P- 

WATER LEVELS : 3.39 S T A R T : l i J ~ 1 1 0 5 0  E N O : 1 1 J a ~ l l l 2 0  LOGGER: Danyl G6W8 

I I 
1- Ground elmation at well . Not obtained 

2- Top of casing elevatbn 6.29 

3- Weltmad prdection cover type B O ~ J O W  
a) dfain tube? No 

, b) cMluste p d  dlmensbns 2 'XZX6" 

4- Dla.ltypa of wen caging 2inchI PVC 

6 Type sawn fitter 
a) aUm 

7- Type Of ~ e a l  
a)Cwnt#ytsed 

8- Gmut 
a) Omut mix used 
b)Melhodofplacement 

Development method 

Dewlopment time 

Bano# bentonite chilw 
0.5 (50 b) bag 

Type I P&nd oement wl59b benion#e 
Trimmie 

Surge block I SubmwsWe pump 

Estimated purge volume 23 9aOons 

Comments GIwtwekJlt=>l4IWdlan 
To@l Oeptk IBTOC) 3 +I- 2.5 h h 6  

RnalRddammetmcoYeclsddwir#wdldevdawnent 
OH = 6.34 
mnducthrity = 0.43 
t e m w  = 20.61 
turbidl(v = 8.1 



PROJECT NUMBER 

258814 SHEET I OF 1 

I 
I 

WELL COMPLETION DIAGRAM 
I 1 

PROJECT : Chamton Naval Complex -- LOCATION : SWMU 39 Northing: 381131.8 1 
DRILLING CONTRACTOR : Prwronic Drilling Cwp. -- W n g :  2315037.9 1 
DRILLING METHOD AND EQUIPMENT USED : RotosDnic, Truck-Mounted Rotosonic Rig --- 
WATER LEVELS : 3.85 d- START:llJan-08/1245 END:l?<an-0611310 LOGGER : Danyl Gate9 I 

I I 1 
I 

1- Gmund elevation at well Not obtained 

2- Top of w i n g  elevation 6.25 

3- Wdlhead ~mtection cover type BoWown manhole cover. 
a) drain tube? No 1 
b) concrete pad dimensions 2' X 2' X 6"' 

4- Dla.ltype of we4 casing 2-inch I W C  1 
I 

5- Typelsbt size of screen WC 1 .010-circumslot , 

6- Type screen filter 
a) Quantity used 

7- Type of seal 
a) Quantity used 

20130 silica sand 
I 

3 (50 b) bags I 
I 

BamM benton& chipa 
0.5 (50 lb) bag 1 

I 
I 

8- Gmut I 

a) Gmut mix used Type I Partland cement wl 4% bentonite 
b) Method of placement Trknmle I 

I 

Development method Surge bbck I Submersibb dump 
I 

Development time 62 minutee 
I 

EsEimated purge volume 35 gallons 

Comments Gmut welSIM = > l W d l o n  
Totel Deplh (BTOC) +I- 2.5 WICIIW 

Final ReEd parameters cabdad drcrina we4 development 
pH = 6.51 
fmdWW = 0.482 
tem 6 
turMdity = 5.0 



I I 
PROJECT : Cherbaon Naval Complex LOCATION : SWMU 38 NoMq: 381154.9 
DRILLING CONTRACTOR : P m k  Drilling Corp. -- EasUng: 23150$3.0 
DRILLING METHOD AND EQUIPMENT USED. Rok%~nic, Truck-Mwrrted R o ~ # K K ~ ~  Rig -- 
WATER LEVELS : 5.01 START : 11 Jan-(W 1 1330 END : 1 lJm-06 1 1420 LOGGER: Danyl Gatea 

I 1 

9 C"H?m"lU - 
1- Ground elmtlan at well Not obtained 

2- Top of casing elevallon 6.82 

3- Wellhead pmtwtb cover type Bolt-d~wf~ manhok aMN. 
a) drain tube? No 
b) amarda pad dimensions 2'XTXB" 

4- Dia.ltype of well cesing 2-inch I W C  

5 Typ&bt size of screen PVC I .010GkwmslOl 

6- Type s ~ e e n  filter 20/30 sHka sand 
a) Quantity used 3(50lb)bags 

7- Type of seal 8ano# bentonite chips 

a) ~uam used 0.5 (50 ~b) bag 

-- - 5 8- Grwt 
a) Gmut mk used TypeIPortlandcementw/5%brrnbnite 
b) Method d plscement Trlmmk 

Developcnent method Swge Modc I Submersible pump 

1 5.V 1 -- 6 Development time 42 minutes 

Estimated purge volume 25 gaallans 

Comment8 Grwt weinht = >14lb/nalbt1 
T-l Dedh iBTOCl +I- 2.5 inch$ 

F k r a l ( b l d ~ ~ l m e e e r s ~ d w i n ! a w e l l ~ ~  
OH = 6.53 
amduUM& = 0.577 
temperature = 20.48 
turbidity = 10.3 

w 

- 

P R o E C T m E R  
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WELL COMPLETION DIAGRAM 



PROJECT NUMBER 

258814 SHEET I OF I 9 CH2MHIU - WELL COMPLETION DIAGRAM 

PROJECT : Charleston Naval Complex - - -- - -- - - LOCATION : %U 39 -- Northing=- 3 x 8  82.8 
DRILLING CONTRACTOR : Pmsonic Drilling Corp. -- -- -- ~ - - -  - 

Eastin-9: 231504z - 

D-G METHOD AND EQUIPMENT USED : Rotosonic,  ruck-~Gnted ~otwonic Rig- 
WATER LEVELS : 4.32- ~ 

- . - - - - -- - - - -  

START : 11-Jan-06 1 1435 END : 11 Jan-06 / 1455 LOGGER ]Darryl G% 
I I 

1- Gmund elevation at well Nd obtained 

2- Top of casing elevation 7.03 

3- Wellhead protectiin cover type Boltdown manhole cover. 
a) drain tube? No 
b) concrete pad dimensions 2 'XZX 6" 

4- Dia./type of well casing 2-inch / PVC 

5- Typelslot size of screen WC / .010-circumslot 

6- Type screen filter 20130 silica sand 
4~ - - ~  

r f a) Quantity used 3 (50 Ib) bags 

7- Type of seal Barroid bentonite chips 
a) Quantity used 0.5 (50 Ib) bag 

- 5 8- Gmut 
a) Grout mix used Type 1 Portland cement ~ 1 5 %  bentonite 
b) Method of placement Trimmie 

Development method Surge block I Submersible pump 

I 5.0' 1 Development time 68 minutes 

Estimated purge volume 34 gallons 

Comments Gmut weight = >14lWgallon 
Total DeDth (8TOC) = +I- 2.5 Inches 

Final field parameters collected durim well develo~ment 
pH = 6.02 
conductivity = 0.371 
temperature = 20.56 
turbidi = 14 + - 



I I 

PROJECT : Chakwtm Navel Complex LOCATION : SWMU 39 NorWng: 381211.1 
DRILLING C0NTRM:TOR : P m i c  Drtm Corp. Eastlng:_ 381211.1 
DRILLING METHOD AND EQUIPMENT USED : Rotr#lanlc, T&-MouW R&8dC RLg 
WATER LEVELS : 4.44 START : 12-JanMI l m t 5  END : 12-Jan-OB 1 0750 LOGGER : Derryl Gatm 

a C l U M H l L L  - 
1- Ground elevation at well Not obtained 

PROJH=Twmm 
258814 SHEET 1 OF 1 

, 

WELL COMPLETION DIAGRAM 

2- Top of casing elevafion 7.23 

3- Wellhead proDBctlon cover type Bolt-down manhole cow. 
a) drain lube? No 
b) concrete pad dimemas zxrxv 

4- l%.ltvpe of well casing 2-inchI W C  

7- Type of seal 
a) aUanWy 

8- Grwt 
a) Gmut mix used 
b) MWtodofplacement 

Oevelapment method 

Development time 

20130 silka sand 
3 (50 Ib) bags 

Surge bkdc I SuknerdMe pump 

Comments Gmut v&ht = >14Ib/~albn 
Toter b H h  (BTOC) +I- 2 5  

~ ~ f i e l d ~ a r m & ~ ~ ~ d u r l n g w e Y d e v e b p m e n t  
pH = 6.09 
conductMhr 0.404 

= 20.51 
turbidity = 7.43 



PROJECT #WEER 
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0 WELL COMPLETION DIAGRAM 
I I 

PROJECT : Chad- Nawl Complex LOCATION : SWMU 39 Northing: 381237.4 ~ 
DRILLING CONTRACTOR : Prosonic DrUHng Corp. Easting: 2315052.3 

- -  DRILLING METHOD AND EQUIPMENT USED : Rabsork, Tnrdt-Mounted Rotmic  Rig - _ - _ _ _ _  
WATER LNELS : 4.24 START : 12Jan-06 / 0805 END : 12-Jan-08 / 0900 LOGGER : Danyl Gates 

1- Gmund elevation at well Nd oblained 

2- Top of casing elevation 7.43 

3- Wellheed protactlon cover type Boltdown manhole cover. 
a) drain tube? No 
b) conaate pad dimensions T X P ' X B "  

4- Dia./type of weH casing 2-inch I W C  

5- Typelslot size of screen PVC / .Of OcircumJlot 

6- Type s c m  filter 
a) Quantity used 

7- Type of seal 
a) Quantity used 

20/30 silica sand I 

3 (50 Ib) bags I 
I 

Barmid bentDnibecMps ~ 
0.5 (50 Ib) bag 1 

8- Grout 1 

a) Grout mix used Type I Portland cement wl d9b bentonite 
b) Method of placement Trimmie 

Development method Surge block I Submersible ;urnp 

Development time 39 minutes 
I 

Estimated purge volume 29 gallons 



PROJECT : Chaheston Naval CafWex LOCATION : SWMU 38 N-: 381271.5 -- 

DRILLING CONTRACTOR : Proeonlc hlilfng COW. Eestlng: 2315055.1 - 

DRILLING METHOD AND EQUIPMENT USEDlR-wk, TnrckMwnted Ro(wwnic R@ 
WATER LEVELS : 4.51 START : 12Jon-06 1 WO END : 12-Jan-M 10940 LOGGER: Denyl OabeQ 

I I 

9 CH2MHIU 
0 

1- Grwnd elevaljon at well Nci obtained 

2- Top of casing alevetkn 7 91 

3- Wellhead protection cover type Boltdown manhole cover. 
a) d& tube? No 
b) cmmb pad dimensions 2' X 2 X 0" 

4- Ma./type of wed casing 2-inchl W C  

5. Typelsbt size of screen WC 1 .010clnxtmslot 

6- Type screen Rltef 20130 sH(ca sand 
a) Quanw used 3 (50 Ib) 

7- Type of seal Bsnoid bentMite chips 
a) hentfty used 0.5 (50 Ib) baa 

a- Gmut 
a)OroutmEwused Type I Poctland m n t  ~ 1 5 %  kntonlte 
b) Method of placema Tflmml~ 

Development method Surge bbck 1 Submersible pump 

Development time 35 mlnutes 

Estimated purge volume 29 n a h  

Comments Gmut weight = ~14lb/gaIkn~akm 
TotDl (BTOC) =+I- 2.5 hdrea 

Ffnalfield4xmmeWscdledsdCrinoweYdevelarment 
pH = 6.67 
C m d a M Y  = 0.307 
temMmtuf9 = 20.88 
turbMlhl=B 

P R o J E c r ~  

258814 SHEET 1 OF 1 . 
WELL COMPLETION DlAGRAM 



PROJECT NUMBER 

2!5$814 9 cnzmHlU SHEET 1 OF 1 - WELL COMPLETION DIAGRAM 

PROJECT : Charlegton Naval Complex LOCATION : SgMU 39 Northing: 381281 P 
DRILLING CONTRACTOR : P m n i c  Ming Corp. Eastmng: 2315056.0 
DRILLING METHOD AND EQUIPMENT USED : Rotosonic, Truck-Mounted Rotosonic Rig 
WATER LEVELS : 4.61 START: 12Jan-0610920 END : 124an0810940 L&GER : Darryl Gates 

I I 

1- Gmund elevation at well Not obtained 

2- Top of casing elevation 7.80 

3- Wellhead protection cover type Bolt-down manhole cover. 
a) drain tube? No I 

b) concrete pad dimensions 2' X 2' X B" 

4- Dia.ltype of weit caslng 24nch I W C  I 

6- Type screen filter 
a) Quantity used 

7- Type of seal 
a) Quantity used 

20130 silica sand I 

3(50W)begs 
I 

B a d  bentonite chips 
0.5 (50 Ib) bag 

8- Gmut 
a) Grout mix used Type I Portland cement wl $% bentonite 
b) Method of placement Trimmie 

Development method Surge bbck I Submersible pump 
I 

Development time 35 minutes 

Estimated purge volume 13 aallons 

Comments 
T W  DWI IBTOCI =+I- 2.5 ~I&W 

Final field ~arameten, collected d m  well develament I 

DH = 6.70 
wnddv i i  = 0.496 
bmmatur% = 20.70 
twMdity = 6.0 



PROJECT NU- MUM@R 
258814 A039G W035D SHEET IOF 1 @ -HILL - WELL COMPLETION DIAGRAM 

1 I 

P R O J E C T : ~ ~ C ~ ~ ~ ~ ~ ~ , S W M U ~ ~  LOCATION : t2habbn, SC NotWng 381QlB.2 

DR~LLNJO CoNTRAcTOR : Bo31 Riling Corp Eesling 2315120.5 

Not.: Dmmm not to realm. 

3-weheadprotaetloncovsrtype 
a) drain lube? 
b) ooncrsls ped dimensions 

4- Dia.liype of well casing 

9- CPVC sleeve 

Development 

~stlrneted purge volume 



PROJECT NUMBER U NU- 

258814 @ CH2MHILL 
A039GW036D SHEET I OF 1 - WELL COMPLETION DIAGRAM 

I I 
PROJECT - Charlesion Naval Complex. SWMU 39 LOCATION : Charleston, SC NorWng 381028.7 
DRILLING CONTRACTOR * Boart Lofqyw Lki#lng Corp Eebting 23157183 DRILLING METHOD AND EQUIPMENT USED : TNdc-mouned Rotosonic Dlill Rig 
WATER LEVELS 7.91 START. 12/07I2004 END : lm7ElN4 LOGGER : D. Gates 

I 

Note: Diagram not to scale. 

Not cbwld 

2- Top of cadng alevation 

5- Typelslot size of screen 

6- Type saeen filter 
a) Quanlity used 

7- Type ofseal 
a) Quantity used 

8- Gmut 
a) Grout mix used 

b) Method of placement 
c) Vd. of well casing grwt 

9- CPVC sleeve 

Development method 

Development time 

Estimated purge vdume 

2-inoh Schedule 80 PVC 

24nch Schedule 80 PVC, 0.010" slot screen 

mo silica sand 
3.5 (50 lb) bags of sand 

3/8" bamcid bentonite chlps, hydrated 
112 (50 lb) budcet 

Type I Portland cement ~ 1 5 %  bentonite 

Trimee(mnboUmdhde 1 
I 

Not applicaMe 

Surge Modc I submersable pymp 
I 

- 

30 minutes I 

3 0 a a ( h  
I 

OH = 6.29 
wnducbMtv = .m 
temperature = 20.9 
turbidity = 1 .O 



bRaKeTrrnweER 
2Slt14 A039GW037D SHEET 1 OF 1 0 cwnm1u - WELL COMPLETION DIAGRAM 

1 I 

PROJECT : Charlsston Nevai Complex, SWMU 36) LOCATION : C-, SC Nollhlng 381036.3 - 
DRILLING C~TRACTOR : Boat Lorgyoer DfWnfi Cotp Eaatrna 2315734.6 

MllUHSO METHOD AND EQUIPMENT USED : T r u d r e  IWtxmk h(Y Rlp 
WATER LEVELS : 8.02 START : I y m m  END : 1mn004 LOGGER: D.Gates 

I I 

Not.: Dl8gram not to scale. 

8- Orwt 
a) Orout mix used 

b) Mdhod d placement 
C) Vd. d weil casing grPut 

9- cwc steeUB 

EBtknated purge d u m e  30 mbns I 
Comments Gmut wwaht = >14lblaalbnh 

Total Oepth (BTOC) = +1- 2 5  i w  
Final fkld mmmtm cdeded durbm wen dmkxmnl 

pH = 6.35 
cimdwM& = 0.96 
tempsretum=21.0 
turMdllv = 3.0 



PROJECT NUMBER ELL NUMBER 

258814 A039GW038D SHEET I OF 1 0 CHmnHlU - WELL COMPLETION DIAGRAM 

Note: Dlagram not to scale. 

12/07/~04 END : 1 2/07/2004 LOGGER : D. Gates 

1 - Ground elevation at well 

2- Top of casing elevation 

3- Wellhead protection cover type 
a) drain tube? 
b) concrete pad dimensions 

4- Dia./type of well casing 

5- Typelslot size of screen 

6- Type screen filter 
a) Quantity used 

7- Type of seal 
a) Quantity used 

8- Grout 
a) Gmut mix used 

b) Method of placement 
c) Vol. of well casing gmut 

9- CPVC sleeve 

Development method 

Development time 

Estimated purge volume 

Not oblalned I 
Flush-mounted boltdown manhole 
no 
2 ' x 2 ' x 6  I 
2-inch Schedule 40 PVC I 

I 
2-inch Schedule 40 PVC, 0.010" slot screer 

I 
20130 silica sand 
3.5 (50 Ib) bags of sand I 
318" barmid bentonite chips, hydrated 
112 (50 Ib) bucket 

Type I Podand cement ~ 1 5 %  bentonle 

Trimee from boltom of hole I 
Not applicable 

31 minutes 

30 gallons 

Comments Grout weight = >14lW~allon 
Total Depth (BTOC) = +I- 2.5 inches 

Final fleld parameters collected durin~ well develooment 
pH = 6.35 
mnductivity = 1 . I4 
temperature = 21.2 
turbidity = 6.0 



PROJECT WmER 
2!58$14 SHEET IOF 1 @ m H l U  

rl) WELL COMPLETION DIAGRAM 
I I 

PROJECT : ~ ~ & a l  -I ~anplex, SWMU 39 LOCATION : marwm, sc Nor(tang 381057.5 - 

D R l W  CoEmumR : Boarl Mlng 2315174.3 
DMWNG METHOD AE(D EQUIPMENT USED : Tfuckmoud Ralmdc Rig 
WATER LEVUS : 7.73 START : 1@7tZIM END : 12/07/2004 LOOOER: D.OP(ea 

I 
Not ob!ahd I 

E ~roui 
a) Grout mix used 

b)Methodafplacement 
c) vot. of nrew d n g  gmut 

9- cwc sleeve 

Estimated purge dume 



PROJECT NUMBER ELL NUMBER 

258814 A039GW040D SHEET IOF I 9 CHZMHllL ' - WELL COMPLETION DIAGRAM 

'ROJECT : Charleston Naval Complex, SWMU 39 LOCATION : Charleston, SC Northing 381053.0 
]RILLING2~oartlongyear~rilling~orp~asting5756.5 

- 

IRILLING METHOD AND EQUIPMENT USED : Truck-mound Rotosonic Drill Rig 
VATER LEVELS : 7.32 START : 12/08/2004 END : 12/08/2004 LOGGER : D. Gates 

I 
1 - Ground elevation at well Nol obtained 

2- Top of casing elevation 7.45 

Flush-mounted boltdown manhole 
no 
2'x2'x6" 

2-inch Schedule 80 PVC 

3- Wellhead protection cover type 
a) drain tube? 
b) concrete pad dimensions 

4- Dia.ltype of well casing 

5- Typehlot size of screen 2-inch Schedule 80 PVC. 0.010" slot sc~ 

6- Type screen filter 
a) Quantity used 

20130 silica sand 
3.5 (50 Ib) bags of sand 

7- Type of seal 
a) Quantity used 

318" barrc~id bentonite chips, hydrated 
112 (50 Ib) bucket 

8- Groul 
a) Grout mix used Type I Portland cement ~ 1 5 %  bentonite 

b) Method of placement 
c) Vol. of well casing gmut 

Trimee from bottom of hole 

Not applicable 

Surge block I submersable pump 

9- CPVC sleeve 

Development method 

23 minutes Development lime 

Estimated purge volume 25 gallons 

Comments Grout weight = >14lblaallon 
Total Depth (BTOC) = +I- 2.5 inches 

Final feld parameters collected dwlna well development 
pH = 6.42 

UL I  

Note: Diagram not to scale. 

conductivity = ,612 
temperature = 20.5 
turbidity = 3.0 



b m J E C l ~  wumm 
2SfB14 A039GWWlD SHEET IOF 1 

I I 

PROJECT: ChaMon Naval Complex. SWMU 39 LOCA~ON : cherle&on, sc Northing 381046.7 - 
DRIUIW CONTRACTOR : Bollti Loylyrer DrDang Corp ~ a 8 ~ n g  2315~7.8 

MULLING METHOD AND EWlPMENT USED : T ~ - r o u n e d  Rotomk Dr(D RL( 
WAFER L E W U  : 8.01 START : 12lW2004 END: 12/omDO4 LOGGER: D.- 

1 
Not I 

2- Top d m -  

24nCh sch.dule 80 wc, 0.010* sbt - 
I 

6-TypaauWnRlter 
a) Quantity used 

8- Qmut 
a) Gmut mix used Type I pwttand oement ~ 1 5 %  bentonite I 
b) Method of pkcmmt 
c)Vd. ofwellosdnggrwt 

Development- 33 minutes I 
Estimated purge vdume 35 !dons I 
Comments grout we&ht >14Wptllkn 

Total Depth (BTOC) = +I- 2.5 Inches 
Firm1 Re# perruneters collected durinq well development 

pH = 6.81 
oondudMtv = .793 
temperature 3 20.9 
turbidity = 3.0 

Note: IMqpm not to scale. 



PROJECT NUMBER 

25881 4 A039GW042D SHEET 1 OF i 9 C W 2 ~ H I U  - WELL COMPLETION DIAGRAM 
I I 

PROJECT : Charkdon Naval Complex, SWMU 39 LOCATION : Charleston, SC Ncrthing 381043.1 
DRILLING CONTRACTOR : Boart L o n g m  Drilling Cwp - 

Easttng 2315719.1 
DRILLING METHOD AND EQUIPMENT USED : TNck-mouned Rotosonic Drill Rig 
WATER LEVELS : 7.02 START : 12/08/2004 END : 12EOBn004 LOGGER : D. Gates 

Note: Dlagram not to scale. 

1 - Ground ebvation at wall 

2- Top of casing elevation 

Not obtained 

7.42 

3- Wellhead protection cover type Flush-mounted bo#down manhole 
a) drain tube? nn I 
b) concrete pad dimensions 

4- Dia./lype of well casing 

5- Typelslot size of s ~ e e n  

6- Type sueen fiiter 
a) Quantity used 

7- Typeofseal 
a) Quantity used 

8- Grout 
a) Grout mix used 

b) Method of placement 
c) Vol, of well caslng gmut 

9- cwc sleeve 

Development method 

. .- 
2 'xZ'xw 

Z-inch Shdu le  80 PVC 

Pinch Schedule 80 WC. 0.010" slot sc~ 

2W30 sllica sand 
3.5 (50 Ib) bags of sand, 

3B" banuid bntonila chjpa, hydrated 
1/2 (50 Ib) bucket 

Type i Portland cement ~ 1 5 %  bentonite 
I 

Trimee from bottom of hole 
I 

Not appHcable 

Surge block I submersabte pump 

Estimated purge volume 

Comments Gmut wei~ht = >14lblaallon 
Totel Depth fBTOCl= +I- 2.5 inches 

Final Reid parameters c o k k d  durina weH dewbriment 
n u - c a  I 



PRoJem rmYBER MHI#ER 
258814 A039GW043D SHEET  OF i a 0)IPMHIl.L - WELL COMPLETION DIAGRAM 

I I 

PR(XIECT:CharWUlNave l~SWMU39 LOCATION : Cherlrwt#1, SC Northing 381W.t - 
DRIUINO CONTRACTOR : Bod Longyoor OlRWng Corp Esding 2315100.8 

DRILLING METHOD AND MUlPMENT USED : TNdcnwwned Rotosonlc Ddl Rig 
WATER LEVELS : 7.87 START : 1- END : 12m/ZOM LOGGER: D. Wea 

1 

Not.: D m n n  not to .uk. 

1-(3mmrlebvlthnetwe# 

2- Top o f ~ d s v a t l o n  

3- wewhoad pmtedion cmerw 
a) ddn tube? 
b) cmclae plld dbnenrbns 

e D$.W d  we^ ossing 

0- Grout 
a) Orcut mix used 

9- cwc *VB 

24&1 sdmdule 80 WC,  0.010" dot clcreei 

I 
318" m i d  bentonWe chbft hYdfU4 
112(50 Ib) bucket 

Not appWceMe I 

Comments G W  w&&i = *l- 
Tatal (BTOC) n +I- 2 5 hrchas 

Fhal W ijmmabm cdkted durina w8il dewk9mmt 



PROJECT NUMBER LL NUMBER 

258814 AO39G-D SHEET i OF I e c"-"Iu - WELL COMPLETION DIAGRAM 
I I 

PROJECT : C h a M m  Naval Complex, SWMU 39 LOCATION : Charleston, SC Northing 381034.5 
DRILLING CONTRACTOR : Boart Longyear Drilling Gorp - 

Eastlng 2315683.7 
DRILLING METHOD AND EQUIPMENT USED : Tmk-muned Rotoswlic Drill Rig 
WATER LEVELS : 7.98 START : 12/OBnOW END : 12W)8mM4 

I 
LOGGER : D. Gates 

I 

1- Gmund elevation at well Not obtained 

I ! .  
4- Die.hype of well casing 

5- Typelslot size of screen 

6- Type screen filter 
a) Quantity used 

7- Type of seal 
a) Quantity used 

8- Gmut 
a) Grwt mix used 

b) Method of placement 
c) Vol. of well casing gmut 

9- cwc sleeve 

Development method 

Development time 

Estimated purge volume 

Note: Dlagram not to scale. 

2- Top of casing elevation 

3- Wellhead protection cover type Flush-mounted boltdown manhole 
a) drain tube? no 
b) concrete pad dimensions 2'x 2'x 6" 

2-inch Schedule 80 PVC 

2-inch Schedule 80 W C .  0.010" slot sc~ 

20130 silica sand 
3.5 (50 Ib) bags of sand 

318" b a d  bentonite chips, hydrated 
in (50 ~ b )  bucket 

Type I Portland cement ~ 1 5 %  bentonite 

Surge bbck I submersable pump 

Comments Gmut w e M  = >l4lhlgallan 
Total 080th (BTOCI = +I- 2.5 inches 

Final Reld psm- cokctd during well devekpment 
pH = 5.56 
COndudMty = .783 
temperature = 21.8 
tultlidity = 0 



. 
pROJ€CTWWlbER -ER 

258814 A039GW04SD SHEET 1 0 ~  1 a C"2M"IU 
0 WELL COMPLETION DIAGRAM 

I I 

PROJECT : C h i ~ k b ~ l  Ned CoRlpbt SVyMU 30 LOCAnON : C m ,  SC N m  381084.2 - 
DRILUNG CONTRACTOR : Boart Lmgymf W n g  Corp E m  2315762.6 
DRILLING METHOD AND EQUIPMENT USE0 : Truck- Rotmonk Drill Ria 
WATER LEVUS : 18.23 START : 12/OMMM END : 12/09R004 LOGGER: 0. G8lw 

I I 

lgl 

Now Dirgnm not to W. 

6- Type screen filter 
a) Qwnut~ used 

7- Type of seal 
a) Quantity used 

8- Grwt 
a) Gmut mlx used 

b) ~ethod of pwtrneni 
c) Vd. of WB11 casing gmt 

9- cwc sbeve 

Development method 

Development time 

Nal obtained I 

2 m  sllioe sand 
3.5 (5Olb)bofsPnd I 
Type I Portland cemd ~ 1 5 %  bentonite I 
Trimee fmm boUom of hole I 

Surge bkck I submsrsable pump I 
38 minutes I 

Eslimated purge volume 40 nabs I 
Comments Grout wekM = >14lb/aalbn 

Tcgrl DWh (BTOC) P +I- 2.5 tnchee 
F h l f i s I d ~ c d l e c t s d d w i n a w d c b 8 b m E d  

pH = 5.82 
condudMtv = .755 
temperature = 21.7 
turbidity = 1.0 



PROJECT NUMBER U NUYBER 
258814 0 CHzMHlLL 

A039GWWD SHEET I OF I 

0 WELL COMPLETION DIAGRAM 
I I 

PROJECT : Charleston Navel Complex. SWMU 39 LOCATION : Chadestm, SC Northing 381198.8 
DRILLING CONTRACTOR : Boart Longyear Drilling Cwp Easting 231 5707 6 - 
DRlUlNO METHOD AND EQUIPMENT USED : Truck-mourmd R o t ~ ~ ~ l i c  Drill R I ~  

WATER LEVELS : 16.31 START : 12/oSn004 END : 12KW2004 

I 
LOGGER : D. Gates 

1 

1 - Gmund elevation at well Not obtained 

2- Top of casing elevation 

3- Wellhead protection cover type Flush-mwnted boltdorm manhole 
a) drain tube? no 
b) concrete pad dimensions 2'x2'x6" 

4- Dii./type of well casing 2-inch Schedule 40 PVC 

5 Typelslot size of screen 2inch Schedule 40 PVC, 0.01 0" slot SCI 

6- Type screen filter 
a) Quantity used 

2W30 silka sand 
3.5 (50 Ib) bags of sand 

7- Type of seal 
a) Quantity wd 

3/8" barrdd bentonite chips, hydrated 
in (50 ~b)  ~ U W  

8- Grout 
a) Gmut mix used Type 1 Portland cement ~ 1 5 %  hntontte 

Tdmee from battom of hple b) Method of placement 
c) Vol, of well casing grout 

4 cwc sleeve 
I 

Not applicable 

Surge bbdc I subrnersable pump Development method 

Development time 32 minutes I 

Estimated purge volume 

Comments Grout w&M = >14lblgalkn 
Total DeDth (BTOC1= +I- 2.5 inches 

Final Rekl parameters coWect4 dudng well development 
pH = 5.77 
c o n d m  = .264 
temtpmlure = 22 
turbidity = 3.0 

U L J  

Note: Dkemrn not to scale. 



PROJECTHCRIIBeR 
A039GW047D SHEET (OF 1 - WELL COMPLETION DlAGRAM 

I I 

PROJECT : Gtdmbn Neval Compb3c, SWMU 39 LOCAnON : C m ,  SC North(ng 381213.2 - 
DRIW c0~TfwCtOR : B a d  l.onmar tMHkrg C o r ~  

~astk'lg 2315701.9 

DRlWNQ METHOD AND WIPMWT U8EO : Truck- D d  Rig 

WATER LWRS : 10.21 S T M  : 1-DIW ENO: lW)I)RM( 
LOGGER: D. we8 

I 

Pjnch Schedule 80 W C  I 
24nch Schrduk 80 PVC. 0.010' ab( same; 

I 

8- Grout 
a) Grout mix used Type I Pattend cement M59b bentonite I 
b) Method of placement 
c) Vd. of wen d n g  grout 

4 cwc s- 

Dewlopmat time 

~ ~ t n a t e d  purge vdume 

Comments Omul WIBW = >lWaaIlon 
T a  tbpth (BTOC) +I- 2.5 kfches 

FkrelReldpsrrwnasnscd$cDsddurhewell- 
pH 5 6.21 
umdudMv = .288 
m m  3 22 
turbldRv = 0 



PROJECT NUMBER WELL NUMBER 

258814 A039GW048D @ CHZMHlLL ' SHEET 1 OF 1 - WELL COMPLETION DIAGRAM 
I I 

PROJECT : Charleston Naval Complex, SWMU 39 LOCATION : Charleston. SC Northing 381224.2 
DRILLING CONTRACTOR : Boart Longyear Drilling Corp Easting 231 5708.9 - 
DRILLING METHOD AND EQUIPMENT USED : Truck-mouned Rotosonic Drill Rig 
WATER LEVELS : 11.27 

I 
START : 12/09/2004 END : 12/0912004 LOGGER : D. Gates 

1 

Note: Diagram not to scale. 

1 - Ground elevation at well Not obtained 

2- Top of casing elevation 

3- Wellhead protection cover type 
a) drain tube? 
b) concrete pad dimensions 

4- Dia./type of well casing 

5- Typelslot size of screen 

6- Type screen filter 
a) Quantii used 

7- Type of seal 
a) Quantity used 

8- Grout 
a) Grout mix used 

b) Method of placement 
c) Vol. of well casing grout 

9- CPVC sleeve 

Development method 

Development time 

Estimated purge volume 

Flush-mounted boltdown manhole 
no ' 

2' x 2' x 6" 

24nch Schedule 40 PVC 

2-inch Schedule 40 PVC. 0.010" slot sc 

20130 silica sand 
3.5 (50 Ib) bags of sand 

318" banoid bentonle chips, hydrated 
112 (50 lb) bucket 

Type I Portland cement ~ 1 5 %  bentonite 

Trlmee from bottom of hole 

Not applicable 

Surge block I submersabk pump 

27 mlnutes 

30 gallons 

Comments Grout weiqht = >14lb/gallon 
Total Depth (BTOC) = +/- 2.5 inches 

Final field parameters collected durin~ well development 
pH = 6.09 
conductivity = 232 
temperature = 22 
turbidity = 1 .o 



~ R ~ J E C T  WUYBER 
A039GW049D SHEET 1 OF I - WELL COMPLETION DIAGRAM 

I I 

PROJECT : C h a m  Nrval CiPrnm, SwhiU 38 LOCA,~ON : c w m n ,  sc 381233.2 - 
DRILLINGCONTRAC~: B D B n - m  carp W n p  

~ l ! Z l Q . B  

W N G  METHOD AND E(WPMENT USED . Truck-mounsd Rotoronlc WU Rb 
WATER LEVns :Wl START : l&tM004 EN0 : 12110/2004 LOGOER: D.Olbsr 

I 

Noh: M.gnm not C rod.. 

3 - W ~ ~ c a w r t y p e  
a) dndn tub? 
b1-m- 

7- Type d d 
a) Quantity used 

8-Gmut 
a) Omut mk used 

b) Method of placenwmt 
c) VoI. of well casing grout 

9- cwc sleeve 

24dr Schedule 80 Wc I 

Surge bbck I wbmsmbh pump I 
Estimated purge volume 25rrabns I 
Comments GnnU wolpht = >14Ib/aaIkn 

1- DepUl (BTOCI +1- 2.5 inches 

Final field colleded durina well deVeloPM 
DH = 6.08 
conductlv#Y .228 
tempereturn = 22.5 
tuwy - 1.0 



PROJECT NUMBER WELL NUMBER 

25881 4 ) CH2MHlLL ' 

A039GW049D SHEET 1 OF I 

WELL COMPLETION DIAGRAM 
I I 

PROJECT : Charleston Naval Complex, SWMU 39 LOCATION : Chahston, SC Northing 381231.5 
DRILLING CONTRACTOR : Boart Longyear Drilling Corp - 

Easting 231 5702.4 
DRILLING METHOD AND EQUIPMENT USED : Truck-mouned Rotosonic Drill Rig 
WATER LEVELS : 11.23 START : I U1012004 END : 12/10/2004 LOGGER : D. Gates 

3 \ 1 
1 - Ground elevation at well 

Note: Diagram not to scale. 

2- Top of casing elevation 

3- Wellhead protection cover type 
a) drain tube? 
b) concrete pad dimensions 

4- Dia./type of well casing 

5- Typelslot size of screen 

6- Type screen filter 
a) Quantity used 

7- Type of seal 
a) Quantity used 

8- Grout 
a) Grout mix used 

b) Method of placement 
c) Vol. of well casing gmut 

9- CPVC sleeve 

Development method 

Development time 

Estimated purge volume 

Not obtained I 
Flush-mounted boldown manhole 
no 
2'x2'x6" 

2-inch Schedule 80 PVC 

I 
2-inch Schedule 80 PVC. 0.010" slot screer 

I 
20130 s i l i  sand 
3.5 (50 Ib) bags of sand I 
3/8" barroid bentonite chips, hydrated 
112 (50 Ib) bucket I 
Type I Portland cement ~ 1 5 %  bentonite 

Trimee from bottom of hole 

Not applicable 

Surge block I submersable pump 

25 minutes 

30 gallons 

Comments Gmut weight = >14lWgalbn 
Total De~th  IBTOC) = +l- 2.5 inches 

Final field parameters collected during well development I 
pH = 6.15 
conductivitv = .246 
temDerature = 22.2 
turbidity = 4.0 
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(Use a 2nd sheet if needed) 
5, REMARKS: 
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-mounted 2'x2' concrete pad 

--- 

- 0 Ja (d..o) 0 R.ciproatin9 0 CHl(tihlg.i 
cmx IJO.: 1398 - (wo 

803-652-2705 "&$&&' -a)  
Rkphax No.: Fax No.: 

1 . ~ ~ - S ~ A f K m : ~ d ~ B * . d ~  
my- and thbfefmlLs*m tothe butdmyknowldgeurd Wid. 

o a ~ :  1-1 1-2006 

0 Jetted OBOw 
Okr~otafy ODdMn 

oca#.looc 0- 

If D Level Wler, provide supenrisinp drilkr's name: 



2 1 55 Eagle Drive 

cia: ~ o r t h  charlest~n sm".: SC a: 

-0: A039GW521 

city: ~ o r t h  Charltston ' 

Latitude: N: 38 1085.5 L o w W @ :  E: 23 1503 1.6 

803-652-2705 

o m  
OCo#sw a- 



DHEC 1903 (OTIM03) CWY I YAKTO: 1C. DEPARTMENT W HEALTH AllD EUVIRONMeMTAl. COlCTAOC (m MOVEJ 

Bureau of Water 

mhw 2155 Eagle Drive . 

Cily: No& ~~t~ S w  SC a: 

Nmu. A0390WS31 
Stmet Addma: Chwkton Naval Compkx 
city: ~ o r t h  Charleston 

tatkuuo: N; 381 1 10.9 Longtlude: E: 2315034.8 

g Tost Q Yes (please enclose) Ip No 

803-652r2705 

' I n d m  Water Beacing Zone8 

(Use a 2nd sheet I f  needed) 
5. RE-: 

Installed by Rotosonic. 
sh-mounted rx2' concrete pad 

-- 
7-Na: F u  No.: 
a. WlrfRIYYaLL#ILLCR's~mI(:mwrWwrrdriRadunQIl 

mydL.*knndthmnpoctbvr#tDlh.b.rtdmyIvlowhdg.ondkli.l. 

.%a- Dam: 1-1 1-2006 

6. NPE: 0 ~ u d  ~otuy a s~ted Oeond 
0- a Air Rotary 0 Orivon 
Ocarrcrw mothu 

I@ D Level Ddief, provide supofvising drClleh name: 



OHEC 1903 (0712003) COPY 1 MAIL TO: S.C. DEPARTMENT Of HEALTH AN0 ENWRONMENTAL CONTROL (ADDRESS AEOVE) 

E3d Water Well Record 
Bureau of Water 

~ R U Y U I ~ .  rn(r~rt.T r ~ ~ s r l i . n  2600 Bull Street, Columbia, SC 29201-1708; (803) 898-4300 
I. WELL OWNER INFORMATION: 7. PERMIT NUMBER: 

Name: United States Navy ,_ .- 
538M1 

@W) (last) 
8. USE: 

2 1 55 Eagle Dfive 0 Resdential 0 Pubri supply 0 Pfocess 

city: North Charleston state: SC zip: 
C] Irrigation Air Conditioning 0 Emergency 
O Test Well a Monitor Wdl Repleccrmenl 

~dephom: w*. (943) 820-5956 i+omc 9. WELL OEPTH (completed) Oat. SUM. 1 - 1 1-2006 
2. LOCATION OF WELL: CNC COUNTY: Charleston 28.0 1\ .  ate c0mpkt.d: I -  I 1  -2006 

Name: A039GW541 10. CAStffi: .fa Threaded 0 welded 

slre*t *ddr*ss: Charleston Naval Complex D ~ ~ . :  2-inch Height: 0 
City: ~ o r t h  Charleston Zip: Type: a WC 0 Gatvanizd Suifaa R. 

Steel 0 Othr Weight 1b.m. 

Latitude: N: 381 13 1.8 Longitude: E: 23 15037.9 2 in. to LR depth Drive Shoe? 0 Yes 0 No 

in. to - b depth 

3. PUBLIC SYSTEM NAME PUBLIC SYSTEM NUMBER: 11. SCREEN: 
TYW: p v c  2-inch 
SiouGauge: .010 circumslot ~ength: 5 A 

4. ABANDONMENC Yes a No set &tween: 23 n. o n d 2 L  R. NOTE: MUL~~PLE SCREENS 

ft. and - R USE SECOND SHEET 
Grouted Depth: from R. to R, Sieve Analysis Yes (please endose) No - 

Fmation Description 
'Thichness DepVI to 12. STATIC WATER LEVEL - R. be&w laod surface aRer 21 hours ' 

of Ballom or . 
Stratum Stramm 13. PUMPING LEVEL Land Surf-. 

Surface 28.0 ft R. eflef - hn. Pumping G.P.M. 
Silty sands wiclay stringers Pumping Test: Yes (pieere enclose) No --- 

Yield: 

i4. WATER WAUTY 
Chemical Analysis Yes m o  Bacterial Analysis Yes 0 No 
Please endose lab results. - 

15. ARTIFICUL FILTER (tiltor peck) 0 Yas a No 
Installed from 2 1 t t o  28 It. -- 
Effective size 20130 uniknmity coewiienl 

-- - . 16. WELL GROUTED? [ZI Yes 0 No 

0 Neal Cement Bentode a 6ontonitelCement 0 t h ~  
oepth: ~ r o m  ~ C C  ft. to 18.5 f t .  

17. NEAREST SOURCE OF POWII~LE M W I I U T I O N :  fL direction 

TVpe 

Well Disinfected Yso a No Type: Amwnt: 

18. PUMP: Oat. instelled: Not instelled PI 
Mir. Name: Model No.: 
H.P. Vdts Length d drop pipa - h. Capacity - gpm 
TYPE: Submersible a Jet (shallow) Turbine 

0 Jet (deep) eJ Reciprocating 0 Centrifwal 

la. WELL ORILLER: Jimmy Hall, Jr CERT. NO.: 1398 
Address: (Prinl) Level: A B C D (circle one) 

803-652-2705 u m u l 3  

Telephone No.: Fax No.: 
20. WATER WELL DRLLER'S CERTIFICATIOM: Thio welt waa drilled under 

my direction and this mpoct h twe to th. besl of my knowledge and Belief. 

Signed: Date: 1 - 1  1-2006 

'Indicate Water Bearing Zones 

(Use a 2nd sheet if needed) 

5. REMARKS: 

Installed by Rotosonic. 
Flush-mounted 2'7~2' concrete pad 

-- 

- 

6. TYPE: 0 Mud Rotary Jelled Osoced 

ohro 0 Air Rotary 0 Driven 
0 Cable 1001 BI Mher 

If D Level DriUer. provide supervising driller's name: 



DHEC 1903 (07121103) COPY 1 MAIL TO: S.C. DEPARTMENT OF HEALTH AND ENWRONMENTN. CONTROL (ADDRESS ABOVE) 

AWm: 2 155 Eagle Drive ' ~ublicsupply 
Air Conditionin 

City: North Charleston Stam: SC 

City: North Charleston 

R. IYOtE:MULT#EScllLMS 
USE SECONO SMEr 

1nsta11.d ltom 16 

'Indicate Water Bearing Zones 

(Use a 2nd sheet if needed) 
5. REMARKS: 

Installed by Rotosonic. 
sh-mounted Tx2' concrete pad 

--- 

Jetted a m  
0- 0 Air Rorary 0 Dr~ven 
Cabk tool mothec 

- 

If 0 Level Driller. provide supervising driller's name: 

Elhclhre ake 20n0 Unitormity CoMcient 

16WULCLROUTED? mYm [)No 
0 Neal Cement 0 BenIonite & i n l o n i t a n t  0 O W  

~ a p ~ :  F I O ~  sUrfjlCC A. to 14 11. 

17. MEAREST SOURCE OF POSSIBLE C O N T A M t N A m  ft. pnctron 

TLP. 
Wltl DWnfected 0 ye8 a NO Type: Amounl: 

18. PUMP: Data install& Nol installed 
Mfr. Name: Model No.: 
H.P. Volts LengUt of drop pipe - R. Capadty - gpm 
TYPE: Submersible 0 Jel (shallow) Turbhne 

Ja (dew) Reciprocating Centflugal 

l o .  WELL DRILLER: Jimmy Hall. Jr CERT. NO.: 1398 
Addreu: (M) Levd: A B C 0 ( c i W  one) 

803-652-2705 n m o o  

T e ( w  No: Fax No.: 
20. WATER WELL WILLER'S CERnFICATION: This well was drillad under 

my dwsdbn and this mporl is true to the besl of my knowledge and belkf. 

signed: Date: 1-1 1-2006 



&wem 2155 Eagle Drive 

C ~ Y :  N o d  Charlam Sab: SC Z~P: 

city: North Charleston 

Latituds: N: 38 1 182.8 LangIuda: E: 23 15047.1 - m . b L f f . d . p t h  o t i ~ s h a 7  0 ONO 
b r . b f L d . p t h  

3. PUBUC SYSTEM NAME W B ~  $ym 11. SCREW: 

4. ABANOOWENII 0 Yes No 

Gt.outed Depth: fnrm 

Fomtkn DemWon 
~baarn i a w m ~ r m , ~ m m . ~ . k m l n d ~ .  

Surfirw 28.0A 
D m  h. h W n g  M Y .  

Silty sands wlclay stringers Pumping Test: U Yos enclose) a No I --- 
Y W :  I 

. 14. WATERQUAUTY 
C h m k d  M y &  OYes B a u M  Analysis Yes No 
Pleorcl endosr lab results. --- 

ls.4RTmcluFn.TeR[rrurpaa) UYm ON0 
1 n ~ 1 . d  from 21 a to 28 it. 

Eikctivesi~mo unlfomdy- 

. l&waLaRoureD?~YW nNo 
mmcmmt a- ~ ~ # r t o n i ~ ~ m n (  

--- a - 1  
8 I I!. 

TYP 
W I W ~  0%  NO m: Amount 1 

18. P- iWdW N o t h l s W d  
m. Nm#: Mo61 No.: 
H.P. Vda- !-Owl 61 drcrp PW - fi- - P ~ Y  - Ppn 

rYPE: SubmdrrWbl. a J d  [6h8lW) 0 f~r#110 

- n M M ~ )  - (Printf 
803-652-2705 --- 

* l n d l c a e W a t e f ~ ~  - t.aqhm No.: FPI NO.: 
20. W A t t R m u o r # u a r c l c e ~ ~ ~ v r J l m s Q Y b d  

(Use a 2nd sheet it d e d )  
6. REMARKS: 

Installed by Rotosonic. 
Flush-mounted 2'x2' concrete pad 

6.TYeE:OMudRocsry 0 ~ c t t . d  oeasd 

o w  0 N r R - Y  0 0Iiy.n 
O c . M . ~  a- 

W C  1903 (071;M03) COW 1 W I D :  8.C.DEPARTMENT OF HlCUlW 1 



a" Wd Water Well Record 
Bureau of Water 

urva.. r m u .  ...as r r v - Y G I I  
2600 Bull Street, Columbia, SC 29201-1 708; (803) 8984300 

1. WELL OWNER INFORMA- 7. PERMIT NUMBER: S38M, 
Name: United States Navy 

(last) (first) (I, USE: 
2 155 Eagle Drive 0 Re8identi.l 0 Public Supply 0 Process 

0 Irrigation Air Conditioning a Emergency 
City: North Charleston Sue:  SC Zip: 0 Tost WIU 0 ManitwWdl 0 Replscrmwt 

9. WELL DEPTH (completed) Date Stmted: 1 - 1 1-2006 

2. LOCATION OF WEU: CNC C O U m  Charleston 
Name: A039GW57I 
Skeet Addreas: Charleston Naval Complex 

zip: CitYlNorth Charleston 

Latitude: N: 38 121 1.1 Lanaitub: E: 23 15049.8 

3. PUBLIC SYSTEM NAME: PUBLIC SYSTEM NUMBER: 

4. ABANDONMENT: a Yes a NO 

Grouted Depth: hwn f\. to ft. 

28.0 n. Date competed: 1- 1 1 -2006 
lo. c ~ s l ~ a  -0 ~vudd m weldsd 

Diam.: 2-1mh 
Typ.: a WC 0 Galvanized 

0 st-I 0 other 
2 in. lo 23 f t  depth 

in. lo - b deplh 

- 
Depth lo 
Bottom of 
Stramm , 

28.0 ft 

Formalion Description 

Silty sands w/cIay stringers 

'Indicate Water Bearing Zbnes 

(Use a 2nd sheet if needed) 
5. REMARKS: 

W*: ~ h v e O . b ~ r 0  
Surf- R. 

weight 1b.m. 

Orive Stme? 0 Yes NO 

'Mckness 
o f 

Stratum 

Surface 

1% SCREEN: 
~ v p c  pvc 2-inch 
SlWCiauge: ,010 c d  Length: fi 
Set E e t w ~ n :  23 ft. and28 h NOTE:UULT1PLESCReUg 

11. end R. U S E s E c m o ~  
Sieve Analysis Yes (pleose endose) NO 

t 
. 

13. WMP- LEVEL bh Land SurfoC.. 
R. after - hrs. Pmphg G.P.M. 

Pumping Test: Yes (please enclose) NO 

Yield: 

14. WATERQUAUTY 
Chemical Analysis a y e s  IZlNo Baclerial Analysis 0 Yes 0 No 
Please e n d m  lab results. 

1s. ARTIF~~UL FKTER ( e t ~  prdc) Y- D NO 

Inatall4 from 21 R. to 28 h 

E- rizo 29/30 Unifonni C O O U ~ ~  

Installed by Rotosonic. 
h-mounted 2'xT concrete pad Signed: Dare; 1 - 1  1-2006 

0 Jetted oeoced I f  D Level Oriller, provide supervising driller's name; 
h 9  t) Air Rotary Onven 
Cable tod a MY 

ppp 

16. WELL GROUTED? Yet No 
0 Neot Cement 0 Bentonite a &ntonWCement 0- 
~epltt: ~ m m  surface rt. to 18.5 11. 

17. NEAREST SOURCE OF POIUIlPILE CONlAMINAT#)N: (1. diredon 

TYP 
Well OiiinbcW Yes a No TypI: Amwnt: 

10. PUMP: Dabinutallsd: Not instaled I 
Mr. Name: h4odel No.: - 
H.P. Volts Length d dmp pipe - h. Capacity - gpm 
TYPE: [II Submersible Jet (shallow) [II Turbine 

Jet (dmP) 0 Reciprocating 0 Centrifugal 

IS. WELL DRILLER: Jimmy Hall. Jr CERT. NO.: 1398 
A d d m  (Print) Level: A B C D (circle one) 

803-652-2705 a m u o  

T- No.: Fax No.: 
20. WATER WELL DAKLER'S CERTIFICATION: This dl was dribd under 

my dimion and this ram is hue to the best d my kmwtedge and belief. 



Water Well Record 
Bureau of YlFafer 

2 155 Eagle Drive 

City: N d  CharlWon SC 

a M ~ o r t h  Charloston 

La~e:N:381281.4 LongHuds:E:231=.0 

'Indkate Water Bearing Zones 

(Use a 2nd sheet if needed) 
5.- 

Installed by Rmsonic. 
Flush-mounted 2x2' cmmtt pad 

--- 

6.TYPE:U~udRotsry Okwd CJW 
0 Air Rotary 0 Driven 

Ob~efml  a- 
I 

I 

w- LmOthofQop~im-R C.ptie#~ -gpm 
TYPE: n Submersible Jet (shallovr) T u r n  

a J.t v..P) a -ng C.ntr&l 

re. mu DSILLWI: Jimmy Hdl, Jr CERT. NO.: I h 8  
M.lnsr: (mt) 

803-652-2705 

Tehphle No.: Fax No.: 

"b%b&(CIQw) 

20. W U T R W ~ L L ~ S ~ A T I Q I C ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ . ~  
m y d i n c t i o n ~ 1 M s r s p o r t i ~ ~ t o ~ b e s t o f m y ~  b.U.l. 7 I 

C 1-12-2006 

I 



I 

I 

OHEC 1903 (07/2003) COPY 1 MAIL TO: S.C. DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL (AOORESS ABOVE] 

aLE4 Water Well Record 
Bureau of Water 

-,,+,.,,., . ..- .-... . - J S P U l l  
2600 Bull Street, Columbia, SC 29201 -1708; (803) 898-4300 

1. WELL OWNER WFORMATKN: 7. PERMm NUMBER: 
Name: United States Navy 

538M I 

(m) (firal) I. USE: 
"was: 2 1 55 Eagle Drive 0 Residential • ~ u b r i  supply 0 ~rocosr 

0 Irrigation Air Conditining 0 Emergency 
Cilv: North Charleston State: SC Up: 0 Tmtwd~ 0 ~ o n d o r  Wall O ReplDanmt 

T~+CW: WMk: (943) 820-5956 Home: B. WELL DEPTH (mmpleted) 0ate -fled: 1 - 1 2-2006 

2. LOCAWN OF WELL: CNC COUNTY Charleston 28.0 ft. h t e  complrt~~: 1- 12-2006 
Nams: A039GW59I lo. c m  B mud.d 0 w d w  
Street Address: Charleston Naval Complex 2-inch Height: -a 
CiW ~or th  Charleston zip: 

Type: a PVC 0 Galvanized Surface h 
Stwl 0 OthW Weight IbA. 

Latitude: N: 381 27 1.5 Longitude: E: 23 15055.1 2 in. to 23 rt. depth ~ r i v *  SM? o yes NO 

- 
3. PUBLIC SYSTEM NAME: PUBLIC SYSTEM NUMBER: 11. -k 

TLps: PVC Dlsrn.: 2-inch 
SloUGauge: ,010 c l ~ d t  Length: 5 ft 

4. ABANDONMEME Yes No Set Between: 23 ft, end R. NDm MUL- SCR€ENS 

it. and t USESEWNO- 
Grouted Depth: from 

Formetion Description 

Silty sands w/clay stringers 

'Indicate Water Bealing Zones 

R. 
- 

Dsp(h 
Bottam of 
Stratum 

28.0 ft 

2 

R. to 
'Thkkness 

o f 
Stratum 

Surface --- 

--- 

Sleve Anal* 0 Yea (please enclose) No 

12 STATK: UMTEll L M L  4.44 ft. bdorv land surl- al\rr 24 hour8 

?3. PUIY#IIO LEVEL Belovv Land Sufi-. 
R. after - hn. Pumping G.P.M. 

Pumping ~est :  a yes (please enclose) 0 NO 

Ykld: 

14. WATERPUAUrr 
C h e W  Anaiyais 0 Yes a o  Bacterial Analysis Yes 0 No 
Please rndoaa lab results. 

is. Umf r w  FILTER (rter pad) 0 Yes NO 

Instalfed lrom 21 a t0  28 n 
Effoctlve siza 2 0 / a 9 .  Uniformity CoeRklent 

16. WELL OROUTEO? Yea 0 No 
Neat Ccmmt Cl6entonife a 6entoniletCmmt 0 t h ~  

aplh: from SU&GC rt. to 18.5 ft. 

17. NEAREST SOURCE OF W S S l L E  CONTAMIIUTION: ft. dimction 

Typo 
wu Mdnfected 0 ~ e r  Id NO ~ype: Amount 

10. PUMP: Date installed: Not installed 
Mr. N s m :  Model No.: - 
H.P. Vdta ~ength of drop pipe, A. capacity - gpm 
TYPE: 0 Submersible C] Jel (ohallow) 0 Turbine 

0 Jet W-P) 0 Recipiocsting Q Centritugal 

re. WELL DRILLER: Jimmy Hall, Jr CERT. NO.: 1398 

Address: (Frint) Level: A B C 0 (circle one) 

803-652-2705 O ~ O O  

Te- No.: Fax No.: 

(use a 2nd sheet if needed) 

5. REMARKS: 

Installed by Rotosonic. 
h-mounted 2x2' concrete pad 

20. WATER WELL DRILLER'S CERflFICAllOk This well was drillgd under 

my direction and this report is Iwe to We beat of my knowkdga and belief. 

Signsd: Dare: 1-122006 

6. WPE: 0 ~4 ROW Jetted oeorsd 
Due 0 Air Rotary 0 Driven 

0 Cabta tool a 0 t h  

If 0 Level Oriller. provide supervising drillets name: 



DHEC 1903 (0712003) COPY I MAIL TO: S.C. DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL (ADDRESS ABOVE) 

Water Well Record 
Bureau of Water 

V Y I I S I O I ~  P Y I J ' ~ L C I  v ~ t l * r t . r  2600 Bull Street, Columbia, SC 29201-1 708; (803) 898-4300 
1. WELL OWNER INFORMATION: 7. PERMIT NUMBER: 

Name: United States Navy 538M 1 
(last) (first) 8. USE: 

2 155 Eagle Drive Residential 0 Public Supply OProcau 

City: Nonh Charleston suite: SC DP: 
Irrigation Air Conationing Emrgency 

0 Test Well a hit or wet^ Replacemsnt 

Telephme: Work: (943) 820-5956 Home: 9. WELL DEPTH (completed) Date Staflec~: 1 - 12-2006 
2. LOCATION OF WEU: CNC C O U m  Charleston 28.0 n. Oate Complsted: 1-1 2-2006 

blame: A039GW601 to. c w 6 :  ~ h r e o w  0 w d e d  

Street Address: Charleston Naval Complex Diam.: 2-mch ~.iaht ~bw-• 
Cit~:N~rth Charleston Zip: Type: PVC Galvanized Surf- h 

0 steei 0 other 
2 

Weight 1b.m 

Latitude: N: 38 128 1.4 Longitude: E: 23 15056.0 in. b 23 k depth Drive Shoe? 0 Yes 0 NO 

- 
3. PUBLIC: SYSTEM NAME: PUBLIC SYSTEM NUMBER: 11. SCREEN: 

~ y p e :  pvc Diem.: 2-inch 
Slot/Garrge: .0 10 clnumslot 

4. ABANDONMENT Yes No 
Length: 5 ft 

Set Between: 23 fl. and--- f~. NOTE MULTIPLE SCREENS 

ft. and ft. USE SECONO SHE- 
Grouted Depth: from R. lo ft. Sieve Analysis 0 Yes (pleets enclose) No 

- 

Formation Oescriplion o f  Bottom of & 
Stratum Stram 13. PUMPING LEVEL Below Land Surface. 

Surface 28.0 ft 
R. after hn. Pumping 

Silly sands w/clay stringers G.P.M. 
Pumping Test: 0 Yes (please encbse) No --- 
Yifdd: 

14. WATER W A U T Y  
Chemical Analysis Yes W o  Bacterial Analysis Yes 0 No 
Please endose lab results. - 
A 

Installed from 2 1 ft. to 28 L --- 
~ffective size at30  uniformily CoeMcjent 

, 16. WELL GROUTED? Yes No 

'Indicate Water Bearing Zones 

(Use a 2nd sheet i f  needed) 

5. REMARKS: 

Installed by Rotosonic. 
Flush-mounted t'x2' concrete pad 

--- 

--- 

6. TYPE: 0 Mud Rotary Jetted 0B-d 

0 -  a Air Rotary Driven 
Cab14 tOM [il Other 

I f  0 Level Driller. provide supervising driller's name: 

Neat Cement BentanL BentonirelCement 0 Outer 
~apth: ~ r o m  surfacc rt. to 18.5 - f t .  

17. NEAREST SOURCE OF P0581W.E COWTAMINATION: - R- directbn 

Type 
Well Dislnfecled 0 Yes a No Type: Amount 

18. PUMP: Oate installed: Not Installed Cp 

Mfr. Name: Model No.: 

H.P. Volts Length of dmp pipe, h. Capecity - gpm 
TYPE: 0 Submersible 0 Jet (shallow) Turbine 

0 Jel (deep) 0 Reciprocating 0 Centrifugal 

lo. WELL DRILLER: Jimmy Hall, Jr CERT. NO.: 1398 
Address: (Print) Led :  A 8 C D (circle one) 

803-652-2705 o m 0 0  
Telephone No.: Fax No.: 

20. WATER WELL DRILLER'S CERTIFICATION: Thii well was drilled under 



4 ( . ; , ,  ";.'cC> -. 
-.-. -f.-----.- -T- -\-.L.Z-. 0 Air Fbtuy O m  Car too l  d,& 

7. 1- 

t -: ODanrlo Publiesum4emuNa OlmkmY 
ALrCaxlbiDnhO OGaawrdd 

F. 7 . .  ,, .,,ij.. ! :. 
;.!> yd !<.. !! .s 0 

1 .;- 8. 'CMiN& . B M  0 w.ld.d 
1 .:- m: 3 '  

*) 

m.- 
lyp& BPjC Oc3abuwd 8Urt.or 11. 

' ZCUT~U- ,qm ONO a- ..o_c2arr ~~.ipn ~b.nt 
'.! in.LD&R.fYwIh DrhnShoe? OVer ON0 





Bureau of Water 

R. a l t e r  hra. 

Length of drop plpe- lt. Capacity a m  



Water Wen Record 

;., '.  ,.. , . * '7 s <  .a"'>- i$ 

I 









Street Address: 

Volb Length of drop pipe, ft. Capacity - gpm 
TYPE: Submersible 0 Jet (shallow) Turbine 

--- Jet (deep) Reciprocating Cenbifugal 

19. WELL DRILLER: 

--- 
'Indiite Water Bearing Zones 

,+I 2-9 & LC. 
.- ,,--) j " '  

(Use a 2nd sheet if needd) 
5. REMARKS: f i  

Ci /",,c,: , I.'' t .' '-, .'> 

- 4 ,  1 -> 7 ! r- &c 

6. TYPE: 0 Mud Rotary Jelled oeoced 

Dug Air Rotary 0 Driven 
0 caak tool m - ;;,,4; ..% 

/' 

DHEC 1903 (032004) COPY 1 MAIL TO SCDHEC, COPY 2 TO WELL OWNER, COPY 3 TO WELL DRILLER 





Street Address: 

3. PUBLIC SYSTEM NAME: WBUC SYSTE~~~- 11. SCREW 
TLpe: 

, c I*,: ~ ~ p u  C. 
I Oiam.: 

7 
&&/CZauge: n .bib ' Math: i L )  f 

4. ABANDONMEbSC: Yes Set Balwem: a h and It. NO= ur ) t~SCi lEENS 
ltand n u s e m -  

arouted Depth: from ft.b 5 Sieve Analpi8 O Yw (please ondsu) jSl No 
7h- D**1° &- a/ 

Formlion Description of Baitamof. 
ft.bekrrhmwrkesdtw24hours 

&&l#m l & ~ # O L E v a B e b w L M d ~  

I It. miter - hn. Rmp(ng G.P.M. 
I Pumping Teat 0 ye& (plwtm endore) ,Pd NO - 

L,-2p?L..-- w-9 L/ 

- i f;cT Pleam endm lab rrwltl. - 
b/cJAw /dL i ~ k 4  ,k- i raAmmuaam(alt.rpsolJ I 

k A n b , - ,  c - t  J-2 1nsm~4- ? 3. &to / L 

It- L.(, / k#q W / 
E ~ e ~  &-' unWmfty-1 +,- f - 

L L k r  i ramuo~ovrr~o dm ONO 

--- Depth: Fmm rcC 11. to 2 , ft. 

n. N E A R E $ T W W R C E o l r m s s m L T D O M ~  IL, L- 
TYP I 
weMDbhrf.ded OY.. OM 
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APPENDIX E 

Summary of Analytical Data 
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1A EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

I I 
1 039GW30IR2 I 

Lab Name: GEL, LLC. Contract: N/A 1 1 

Lab Code: N/A Case No.: N/A SAS No.: N/A SDG No.: 167061 

Matrix: (soiliwater) GROUND WAT Lab Sample ID: 167061001 

Sample wt/vol: 5.0QC (g/mi) ML Lab F i l e  ID: 20216 

Level : (low/med) LOW Date Received: 07/13/06 

'% Moisture: not dec. Date Analyzed: 07/25/06 

GC Column: DE3-624 ID: 9.25 (mn) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Allquot Voiume: (uL) 

CONCENTRATION UNITS : 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

74-83-9---------Bromomethane --- 1 
75-00--3---------Chloroethane 
75-35-4---------I, 1-3ichloroethylene 
67-64--1--------- Acetone - -- - - 
75-15--0---------Carbon d i s u l f  ide- 
75-09-2---------Xethvlene c h l o r i d e  I 
156-60-5--------tranu-1,2-Dichloroethylene-~ 
75-34--3---------I, 1-3ichloroethanc? 1 

108-05-4--------Vinyl acetate 
7 8 - 9 3 - - 3  --------- 2-B u~anono - - -  - . . 

156-59-2--------- ,ls-1,2-Dichloroethylene--: 
540-59-D--------1,2-Dich13roethy1~3ne (total): 
67-66-3--------- Chloroform 
71-55--6 7 

I 
-,,,I-Trichloroethane ! 

56-23-5---------Carbon tetrachloride I 
107-06-2--------1,2-Dichlc1roethane I 
71-43--2---------Benzene - - . - .. . I 
79-01-6---------TrichLoroethyLeneeee, 1 
78-87-5---------I, 2-Dichloropropar~e I 
75-27--4- - - - - - - - -Bromi~dich1oromethane  I 
110-75-8--------2-Ch1oroethylvinyl ether - I 
10061-01-5------cis-i,3-Dichlorop~:opy1ene I 

FORM I ' JOA OLM03.0 



1A EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

I I 

I 039GW30IR2 i 

Lab Name: GEL, LLC. Contract: N/A 1 I-__-. I 

Lab Code: N/A Case No.: N/A SAS No.: N/A SDG No.: 167C61 

Matrix: (soil/water) GROUND WAT Lab Sample  I D :  1670610C1 

Sample  wt/vol: 5.000 (g/ml) ML Lab File ID: 2U216 

Level : (low/med) LOW Date Received: 07/13/06 

'5 Moisture: not dec. Date Analyzed: 07/25/06 

GC Column: DB-624 ID: 0.25 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume:  (ui) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND iug/L or ug/Kg) UG/L Q 

95-47-6---------o-Xylene 1 1 . 3 E  
---------------- m,p-Xylenes 1 2.016 
1330-20-7-------Xylenes (total) 3 . 0 G  
100-42-5--------Styrene 1 . G L  
75-25-2---------Bromoform 1 . 0 L  
79-34-5---------1 , 1 , 2 , 2-  Tetrachloroethane I L . O L  

- 

54'1-73-1--------1 3 - ~ i ~ h :  :orobenzene 1 . O G  
106-46-7--------1,4-Dichlorobenzene- 1 . 0 U  
95-50-1---------1,2-Dichlorobenzene 1 . 0 V  
120-82-i--------1,2,4-~richlorobenzene 1 . 0 U  
87-61-5  ---------  1 2 3-Tri , , chlorobenzene 1.OiU 

FORM I VOA 



1 A EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

I 1 
I 039GW30IR5 1 

L a b  Name: GEL, L L C .  C o n t r a c t :  N/A 1 1 

Lab Code: N/A C a s e  N 3 . :  N/A S I ~ S  N O .  : N / A  SDG No.: 175181  

M a t r i x :  (soil/water) GROUND WAT Lab Sample ID: 175181008 

Sample wt/vi,l: 5.000 ( g / m l l  ML Lab F i l e  ID: 5K507 

L e v e l  : ( l o w / m e d )  LOW D a t e  Received: 10/30/06 

g Moisture: not dec. - D a t e  Analyzed: 11/10/06 

GC Column: 3B-624 ID: 0.25 (mm) Dilution Factor: 1.0 

S o i l  E x t r a c t  Volume: (uL S o i l  Aliquot Volume: (uL) 

CONCENTRATION UNITS: 
CAS YO. COMPOUND ( u g / L  or ug/Kg)  UG/L Q 

1 75-01-4---------~~ n y l  , c h l o r i d e  1 2 . 7 J  I 
1 75-35-4---------1 , l - ~ i  c h l o r o e t h y l e n e  I 5 . O U  1 
I 156-60-5--------trans-1,2-Dichloroethylene - I 5.0 1 U I 
I 156-59-2--------ci s-1,2-Dichloroethylene-- I 13.31 
1 540-59-0--------I, 2-Dichloroethy~lene (total i l 13-31 
1 79-01-6---------Trichloroethylene -- I 4 . 7  J 
I 127718-4--------TetrachIoroethylene I 5 . 0 U  
1- -- - - - .- -- - I - 1- I 



APPENDIX F 

Responses to SCDHEC Comments 



Response to Engineering Comments on SWMU 39 CMI WP, Revision 0 
Charleston Naval Complex 

Comments by Meredith Amick 
Comments Dated March 12,2008 

General Comments 

I .  Disposal manifest generated during groundwater monitoring and injection events should be 
included in the subsequent Corrective Measure Progress Report. 

Response: Disposal manifests will be provided in subsequent Corrective Measures 
Progress Reports as requested if manifests are generated as part of those activities. It 
should be noted that for many of the groundwater monitoring and injection events, no 
hazardous waste is generated that requires offsite disposal. Therefore, no hazardous 
waste manifests are generated during these events. As previously discussed with the 
BCT, most of the purge water generated during monitoring is treated onsite using 
permanganate, then disposed of as non-hazardous waste to the sanitary sewer, as 
approved by County of Charleston Sanitation District. The injection events typically 
do not result in the generation of any hazardous waste. 

For these reasons, there are likely to be few manifests created during these events. 

2. It is unclear why two different inspection checklists are attached to the document. Please 
clarifi. 

Response: The first inspection checklist (LUC inspection form) was included based on 
previous BCT agreements. I t  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. 



Response to Hydrogeology Comments on SWMU 39 CMI WP, Revision 0 
Charleston Naval Complex 

Comments by Sornrner Barker 
Comments Dated March 12. 2008 

1. Figures 3- 1, S WMU 39 Source Area Wells, and 3- 14, DPT Sampling Location, do not have 
legends. These figures should be updated to show the appropriate legend for each map. 

Response: Legends will be provided on revised figures. 

2. The legend for Figure 3-7, VOCs in Well 39GW35D, has labeled the yellow line Series3. 
This legend should be updated to clarify exactly what this symbol is denoting. 

Response: Series 3 in this figure is vinyl chloride (VC). A revised figure will be 
provided. 

3. In a letter from the Department to CNC dated March 2 1,2007 (Hargrove to Gates), nine (9) 
monitoring wells at SWMU 39 were approved for abandonment. One of those wells, 
039GWO17D, was to be reinstalled prior to the next scheduled annual groundwater- 
monitoring event. The Department has no record of these nine weIls being abandoned or of 
the reinstallation of well 039GWO17D. The Navy shouId clarify whether these wells have 
been abandoned and whether documentation has been submitted to the Department. 

Further, CNC should clarify if a replacement well for well 039GWO 17D has been installed. 

Response: Eight of the nine wells requested for abandonment were properly 
abandoned as requested. A letter to Mr. Don Hargrove/SCDHEC, dated June 19,2007, 
from Darryl GatesICH2M HILL, provided copies of the SCDHEC form 1903 for these 
wells regarding their abandonment. 

One well, 039GW017D, was not abandoned, based on discussions with the site operator 
and the conclusion that abandonment of this well was not necessary. Therefore, a 
replacement well was not needed. 

Additional copies of the Form 1903s can be provided to SCDHEC if requested. 
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CHARLESTON NAVAL COMPLEX LUC AREA CONSTRUCTION PERMIT 
G E m - m :  

Date of Request 

SWMUsJAOCs Impacted 

Requestor 

Tont rac tor  

Location (Include Bldg Nos. and Streets) 

Subcontractors 

PROPWED WQRK= 
Scope of Work: (Attach sketches, drawings 8 informatlon outlined in Process to Conduct Construction Actlvlties Document) 

Constructlon Schedule (planned start date - planned completion date) 

LANt)wsEccmmL& 
Current Land Use Controls on Constructlon Area 

Frequency and Date of Next LUC lnspect~on for Constructlon Area. 

Potent~al Effect of Proposed Constructton on LUCs' 

CER'TlFICAmNS: 
As 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. 1 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. - 
3. Information regarding SWMUs/AOCs, and contaminants will be provided to all contractors and subcontractors. 
Contractor and subcontractor representatives to sign below signifying receipt of information. 

I 
Contractor NarnelSlgnature Date 

I I 
S u b-Contractor NamelSignature Date 

- 
- 

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

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. 

7 6 .  Dewatering will not affect migration of contaminants, and water under groundwater use restriction will be tested 

and properly disposed. - 
- 
- 
- 

7. Excess soil under digging restr~ct~on will be tested and properly disposed. 

8. Exposure assumptions used in deriv~ng LUCs will not be altered. 

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.) 
1 1 0 .  Any previously unknown contamination will be reported immediately to the Navy (within 7 days of discovery). 
Prlnted Name & Signature of Requesting Official Property Represent~ng & Phone Number Date 

NAVY m. 
- 
- 
- 
'Authonzatlon to proceed does not constrlute approval of methods by whlch environmental, safetv. and other rea~llatlons are snt~cfi-d 

Requestor *Authorized to Proceed 
Further Information is Requested 

Permit Denied 

Comments attached 

Signatures: 

--------- RPMIBEC 
CH2M-Hill 

Serial No: 

Date: -----------------_ 
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