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5.26 AOC #653 - Hobby Shop, Building 1508 

5.26.1 Unit Characteristics 

Final RCRA Facility Asse.rsmem 
NaWJ/ Base Charlesron 

June 6, /99j 

AOC #653 consiscs of lhe Morale, Welfare, and Recreation Department hobby shop located in 

Building 1508. The hobby shop was constructed in 1972, and is used by both civilian and 

military personnel to perfonn automotive maintenance activities for their personal vehicles. The 

hobby shop has also been used for automotive steam cleaning and painting activities. 

Building 1508 is constructed of cinder block walls, with a metal roof and a concrete floor. The 

building paint, which may contain lead, is in poor coadition. Two hydraulic lifts are located 

inside lhe building; one hydraulic lift is located outside. A two-bay car wash is also attacbed 

to the building. Three 40-gallon steel hydraulic fluid storage tanks are also located at the 

facility. The tanks are appro:i::imacely 22 years old and are used in operating.the hydraulic lift 

located at lhe north end of the facility. No floor drains or sumps are known to have been 

associated with this unit. According to the 1983 InitiaJ Assessment Study of Naval Base 

Charleston by Environmental Science and Engineering. Inc., Building 1508 was conslrucled on 

fill material. The building is constructed on a concrete foundation; the surrounding pavement 

is asphalt. Building 1508 is located at map coordinates H-20 on Figure 5-D. The AOC location 

is shown in Figure 5-26. 

5.26.2 Waste Characteristics 

Materials used within this unit include automotive-related oils, gasoline, diesel fuel, hydraulic 

oil, solvent-t1µe parts cleaners, car washing compounds. spray waxes, Freon, and various 

cleaners and detergents. Oily rags, empty oil cans. and oil-dry compound are also stored within 

the building for lacer offsite disposal. The constituenLs of concern are VOCs, heavy metals, and 

petroleum hydrocarbons. It is unknown whether PCB-containing hydraulic oil or lead-based 

paincs were ever used at this facility; therefore. PCBs and lead are also a constituents of 

concern. 
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5.26.3 Migration Pathways 

Finni RCRA Facility A.rsessmenl 
Naval Bau Clw.rlesron 

June 6. 1995 

Due to the presence of underground lifts and storage tanks, soil and groundwater are potential 

migration pathways for this unit. Surface water runoff is also a potential migration pathway. 

since many automotive repair activities occur oucside the building. Due to the presence of 

voes, subsurface-gas and air migration are aJso potential pathways. 

S.26.4 Evidence of Release 

According to a 31 July 1991 Zone lnspection Report, heavy oil residue was present on the 

pavement in the vicinity of the hydraulic lifts and the spray wash areas. Oil residue bad soaked 

into the asphalt and could not be cleaned by absorbent material. During the site inspection. oil 

stains and a petroleum odor were noted in and around Building 1508. 

According to facility personnel, one of the underground storage tanks at the site is currently 

leaking severely An estimated 100 gallons of hydraulic fluid leaked from this tank in 1993. 

Use of the tank has been discontinued:, however, the rank has not been removed. 

5.26.5 Exposure Potential 

AOC #653 is not in close proximity to any residentiaJ areas or sensitive environments. 
I 

However, due to the external location of facility operations, exposure potential exists for Naval 

Base Charleston employees who frequent the vicinity of the unit and future users of the site. 

S.26.6 Recommended Action 

An RFl is recommended for this unit due to the evidence of past releases at this unit as well as 

the associated multiple migration pathways. 
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9.11 AOC 653 

Final RCRA Fadlity /n..,esiigaJion Repon for Zone H 
NAVBASE Charleston 

Staion 9: Condwions 
June 24, 1997 

AOC 653 is in the vicmicy of a hydraulic fluid storage Lank located at the west end of 

Building 1508 (one of the four buildings which make up the automotive hobby shop complex). 

The tank is no longer in use due to suspected leakage. Ia addition to fluids in me tank, various 

painu;, .sol11enu;, thinners, and pettoleum products have been u5ed and stored at the sire and may 

also have been released. Soil and groundwater sampling were conducted at AOC 653 to 

investigate the presence of residual comamination resulting from the leaking L1Ilk and other 

possible spills. 

Results of TPH analysis for samples collected in the vicinity of me leaking hydraulic nuid 

storage tank indicate lhat petroleum hydrocarbon contamination is present at AOC 653. The 

highest concentration of TPH (42,000 mg/kg) was at sample location 653SB003. The degree 

uf contamination indicared by lhe concentration of petroleum hydrocarbon compounds was not 

ret1ected in the results of SW-846 method analyses for SVOCs and VOCs. Groundwater 

contamination was not apparent in the vicinity of the petroleum contamination of soil as 

evidenced by tbe VOC, SVOC. and TPH analyses. Apparently, litt1e contaminalion from soil 

has migrated into the groundwater of the area. Figure 9.26 illustrates the distribution of TPH 

detected. in surface soil samples collected at AOC 653. The screening level was exceeded in all 

four surface-interval samples. Only two second-interval samples were analyzed for TPH. Both 

5.arnples contained TPH over the screening level (Figure 9.27). 

No ecological risk is anticipated for AOC 653 due to me lack of suitable habicaL and lack of 

el.'.ological receptors. 

A1 AOC 653, the total soil pathway risk for site residen1S and site workers was calculated as 

9E-7 and 2E· 7, respectively. No noncarcinogerui: COCs were identified for soil pathways. 

AOC 653 surface soil is recommended for inclusion in lhe CMS process solely on the basis of 
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Final. RCRA Facility Jn..,e.stiga1ion &pon for Z.One H 
NAVBA.SE Charleston 
Section 9: Conclusions 
June 24. 1997 

TPH concentrations. Table 9.11 summarizes human health risk assessment results. Due to the 

minimal risk/hazard identified at AOC 653, no risk/hazard maps have been prepared 

The total shallow groundwater pathway risk for site residents and site workers was calculated 

as SE-4 and 2E-4, respectively. The child resident hazard index was computed as 7, and the 

adull resident and site worker bazard indices were 3 and 1. The sole contributor to shallow 

groundwater risk and hazard was arsenic in NBCH653001. However. no arsenic hit wa~ 

reported above the corresponding MCL. AOC 653 shallow groundwater is recommended for 

inclusion in the CMS process on the basis of projected resident and worker risk. HowevC"r. if 

MCLs are strictly followed with respect to establishing groundwater remedial goals. no 

corrective measure would be required. 

No fate and iransport concerns were identified for AOC 653 

An interim measure, which involved the removal of the hydraulic fluid storage tank and 

associated impacted soil has been completed. The details of Lhis interim action will he provided 

in a report prepared by the environmental detachment. 

9-104 



Surface Soil 

Sh.allow Groundwater 

Deep Groundwaa:er 

Dioxin in Surface Soil 

Dioxin in Shallow Groundw:ittr 

Dioxin rn Deep Groundwater 

Soil 

Vote: 
NA "" Not Applicable 

Final RCRA Facility Jnvestig111ion Repon for Zone H 
NA VBA.SE Charles1on 

Sec1ion 9: ConcUl.sions 
Ju.ne 24, J 997 

Table 9.11 
Zone H Conclusion Summary 

AOC 653 

Unacceptable Risks for Human 
Health in Residential Scmario- (\'IN} 

No, ILCR < !E-6 

Yes, ILCR BE--4, Hl=7 

NA 

Above Levels of Concern (YIN) 

No 

No 

NA 

TPH Present at Concentrations 
> 100 ppm (YIN) 

y 

Chemicals Driving Risk 

NA 

NA 

Total TEQ (ppb) 

3.071-43.571 pg/g 
2, 3, 7 ,8-TCD D equiv al ems 

ND 

NA 

Maximum Detected 
Con«ntntion {ppm) 

42,000 
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l'ROM OT t PR1J'r ECT PRC>SfER 

June 8, 2006 

Commander (Dudley Patrick) 
SOUTHNAVFACENGCOM 
2155 Eagle Drive 
North Charleston, SC 29406 

RE: Approval 
Confinnatorv Sampling Work Plan, AOC 726, Zone H, Revision I 
Charleston Nava] Complex (CNC) 
sco 170 022 560 

Dear Mr. Patrick: 

The Corrective Action Engineering and the Hydrngeology Sections of the South Carolina 
Department of Health and Environmental Control (Department) have completed the 
review of the above referenced document. which was received on May 30, 2006, This 
review was based upm1 applicable State and Federal Regulations, and the CNC 
Hazardous Waste Permit, effective October 21, 2005. The Department hereby approves 
the above referenced document. The Department anticipated that this work plan will be 
implemented and the results reported as soon as possibJe. 

If you have any questions or concerns, please contact me at (803) 896-4285. 

Sincerely, 

~~---
~eny Stamps, Engineer Associate 

Corrective Action Engineering Section 
Division of Waste Management 
Bureau of Land and Waste Management 

Attachment: 
Memorandum from Don Hargrove to Jerry Stamps dated June 8, 2006 

cc: Rick Richter, EQC Region 7, Charleston 
Gary Foster, PE, CH2M-Jones 
Dean Wi lliamson, PE, CH2M-Jones 

Dann Spariosu, PhD, EPA Region 4 
Don Hargrove, Hydrogeology 
Ms. Susan Grantham 
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TO: Jerry Stamps, Engineering Associate 
Corrective Action Section 

FROM: 

DATE: 

RE . . 

Division ofWaste Management 
Bureau of Land and Waste Management 

Donald C. Hargrove, Hvdrogeologist /}r;r1~ 
~ . / v 

RCRA Hydrogeology Section I 
Division ofHydrogeology 
Bureau of Land and Waste Management 

8 June 2006 

Charleston Naval Complex (CNAV) 
Charleston County 
SCOl 70022560 

VJ 

Confirmatory SampJing Work Plan. AOC-726. Zone H 
Revision l 
(May 2006) 

The Division of Hydrogeology has reviewed the document listed above, elated 24 May 2006. The 
document was received by the Department on 30 May 2006. This document provides some historical 
background on AOC-726, discusses the environmental sampling and analyses that have taken place for 
Area of Concern (AOC)-726, and proposes soil and grmmdwnter sampling as part of a Confim1atory 
Sampling effort. This document also contains responses to comments generated during reviews of the 
Rev.O version, and incorporates said responses into this Rev. 1 version, by means of replacement pages. 

This document was reviewed with respect to R.61-71 of the South Carolina Well Standards, R.61-79 of 
the South CaroJina Hazardous Waste Management Regulations (SCHWMR). and appropriate guidance 
documents. 

The Division ofHydrogeology has determined that the Navy has adequately addressed the comments. 
and incorporated them ini-o this Rev. 1 version. It is therefore recommended that this document can be 
approved and implemented as written. Monitoring well Approval # HW-06-040 has been written. 
allowing for the installation of the monitoring wells proposed in this work plan (see attached). 

If you have any questions concerning this decision, please cont:Jct me at (803) 896-4033 
l 

DD.OC>03K:? or11 
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PROMOTE PROTECT PROSP E R 

2600 Bull Street 
Columbia, SC 29201-1708 

Temporary Monitoring Well Approval 

Approval is hereby granted to: 
Commander (Dudley Patrick) SOUTHNA VF ACENGCOM 
2155 Eagle Drive 

Facility: 

North Charleston, SC 29406 

Naval Base Station Charleston (CNAV) 
Charleston, South Carolina 
Charleston County 
SC0-170-022-560 

This approval is for the installation of nine (9) tempo.rary groundwater-monitoring wells at AOC-726. 
The temporary monitoring wells are to be instalJed in the locations as illustrated on Figure 4-1 (attached), 
and per the proposed construction details provided in the AOC-726 Confirmation Sampling Wark PJan 
(dated Ma.y 2006). The temporary monitoring wells are to be installed following all of the applicable 
requirements of R.61-71. 

Please 11ote that R. 61-71 requires tile (ollowi11g: 

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

2. That a minimum of ( 48) hours prior to initiation of drilling activities, notfoe shall be provided to 
Christine Sanford-Coker, District Hydrogeologist, at the EQC Region 7, Charleston Office (843-
740-1590). 
All wells shaU be drilJed, constructed, and abandoned by a South Carolina certified well driller per 
R.61-71.D. L 

2. A Water Well Record Form or other form provided or approved by the Department shall be 
completed and submitted to Donald C. Hargrove, Division of Hydrogeology, South Carolina 
Department of Health and Environmental Control within 30 days after well completion or 
abandonment unless another schedule has been approved by the Department. The form should 
contain the ' 'as-built" construction details and all other infomrntion required by R.61-71.H.l .f. 

3. All analytical data and water levels obtained from each mm1itoring well shall be submitted to 
Donald C. Hargrove, Division of Hydrogeology, South Carolina Department of Health and 
Environmental Control within 30 days of receipt of laboratory results unless another schedule has 
been approved by the Department as required by R.61-71.H. l.d. 

4. A11 temporary monitoring wells shall be abandoned within 5 days of borehole completion using 
appropriate methods as required by R.61-71.H.4.c. The appropriate method is: A Temporary 
Direct Push Well that does not penetrate a confining layer shall be abandoned by forced injection 
of neat cement, bentonite-cement. or 20% high solids sodium bentonite grout through a tremie 
p~pe afier tire sampling device has been removed. R.61-71.H.4.c (3) 

HW-06-040 
00060381.DCH - I -



5. If any of lhe infonnation provided to the Department changes, lhe Author (Donald C Hargrove) 
shall be notified a minimum of twenty-four hours prior to well construction as required by R.6 l-
71.H. l.a. 

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

Date of Issuance: 8 Ma}' 2006 

Approval granted by: 

,. .: .,, ·', . .- - -
(. ~~- ,t)~ 
I~ - I 

Approval#: HW-06-040 

Donald C. Hargrove, Hydrogeologist 
Bureau of Land and Waste Management 
South Carolina Department of Health aml 
Environmental Control 

A llaclunent: Figure 4- I. Proposed Groundwater Sampling Locations 

cc: Jerry Stamps. Corrective Action Engineering 
Christine Sanford-Coker, EQC, Region 7, Charleston 
Dann Spariosu, Federal Facilities Section. USEPA Region IV 
Gary Foster, P.E./ Ch2M Hill /ATL 

Dean Williamson, P.E./ Ch2M Hill! GNV 
File #50484 

I I W -06"04 0 
[If Hll•ilJN I .DCI I - ~ -
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PROMOTE PROTECT PROSPER 

2600 Bull Street 
Columbia, SC 29201-1708 

Temporary Monitoring Well Approval 

Approval is hereby granted to: 

Facility: 

Commander (Dudley Patrick) SOUTHNA VF ACENGCOM 
2 i 55 Eagle Drive 
North Charleston, SC 29406 

Naval Base Station Charleston (CNAV) 
Charleston, South Carolina 
Charleston County 
SC0-170-022-560 

This approval is for the installation of nine (9) temporary groundwater-monitoring wells at AOC-726. 
The temporary monitoring wells are to be installed in the locations as illustrated on Figure 4-1 (attached), 
and per the proposed construction details provided in the AOC-726 Confirmation Sampllng Work Plan 
(dated May 2006). The temporary monitoring wells are to be installed following all of the applicable 
requirements of R61-71. 

Please note that R. 61-71 requires the following: 

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

2. That a minimum of (48) hours prior to initiation of drilling activities, notice shalJ be provided to 
Christine Sanford-Coker, District Hydrogeologist, at the EQC Region 7, Charleston Office (843-
740-1590). . 
All wells shall be drilled, constructed, and abandoned by a South Carolina certified well driller per 
R.61-71.D.1. 

2. A Water Well Record Form or other form provided or approved by the Department shall be 
completed and submitted to Donald C. Hargrove, Division of Hydrogeology, South Carolina 
Department of Health and Environmental Control within 30 days after well completion or 
abandonment unless another schedule has been approved by the Department. The form should 
contain the "as-built" construction details and all other information required by R.6l-7LH.l.f. 

3. All analytical data and water levels obtained from each monitoring well shall be submitted to 
Donald C. Hargrove, Division of Hydrogeology, South Carolina Department of Health and 
Environmental Control within 30 days of receipt of laboratory results unless another schedule has 
been approved by the Department as required by R.61-71.H.1.d. 

4. All temporary monitoring wells shall be abandoned within 5 days of borehole completion using 
appropriate methods as required by R.61-71.H.4.c. The appropriate method is: A Temporarr 
Direct Push Well that does not penetrate a confining layer shall be abandoned by forced injection 
of neat cemenr. bentonite-cement. or 20% high solids sodium bemonite grout through a tremie 
pipe aft er 1 he sampling clevi ce has been removed. R. 61 -71 . H .4. c (3) 

HW-06-0<!0 
DD0603~ I . DC H - 1 -
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5. lf any of the information provided to the Department changes, the Author (Donald C Hargrove) 
shall be notified a minimum of tv.'enty-four hours prior to well construction as required by R.61-
71.H. l.a. 

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

Date of Issuance: 8 May 2006 

Approval granted by: 

Approval#: HW-06-040 

~l.~ 
Donald C. Hargrov~eologist 
Bw·eau of Land and Waste Management 
South Carolina Department of Health and 
Environmental Control 

Attactunent: Figure 4-1, Proposed Groundwater Sampling Locations 

cc: Jerry Stamps, Corrective Action Engineering 
Christine Sanford-Coker. EQC, Region 7, Charleston 
Dann Spariosu. Federal Facilities Section. USEPA Region IV 
Gary Foster, P.E./ Ch2M Hill /ATL 

Dean Williamson. P.E./ Ch2M HilV GNV 
File #50484 

HW-06-040 
OIJ060J8 l.DCll - 2 -
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Figure 4~1 
Proposed Soil and Groundwater Sampling Locations 

AOC 726 CS Work Plan 
400 Feet Charleston Naval Complex 

~~~~iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiliiiiiii 

1 inch= 226.315 feet 
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May24, 2006 

Mr. David Scaturo 
South Carolina Department of Health and 

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

Re: Confirmatory Sampling Work Plan (Revision 1) - AOC 726, Zone H 

Dear Mr. Scaturo: 

CH2M HILL 

;i011 SW Wllttsfon Road 

Ga1nes•1lfe. FL 

32608-392!! 

PO. Box t470IJ9 

Gatnesvnte f'l 

32614-7009 

Tel 352.335 T99t 

Fax 352.335.2959 

Enclosed please find two copies of the Confirmatory Sampling Work Plan (Revision 1) for 
AOC 726 in Zone Hof the Charleston Naval Complex (CNC). This report has been prepared 
pursu.mt to agreements by the CNC BRAC Cleanup Team for completing the RCRA 
Corrective Action prncess-

Please contact me at 352/335-5877, ext. 2280, if you have any questions or comments. 

Sincerely, 

CH2M HILL 

Dean Williamson, P.E. 

cc: Dann Spariosu/USEPA, w /iltt 
Kathryn Stewart/Navy, w I att 
Gary Foster/CH2M HILL, w/att 
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April 18, 2006 

David Scatw:o, P.E.. P.G. 
South CMolina DHEC 
2600 Bull Street 
Columbia, SC 29201 

Susan Grantham 
359 Nortbstream Drive 

Aiken, SC 29805 
803-641-0078 

Re: Work Plan for AOC 726 

Dear Mr. Scaturo: 

Thank you for allowing me to review the Na\')'/CH2M Hill/Jones projected 
Sampling Work Plan for AOC 726 in Zone H. In previous conversations with 
both you and Jerry Stamps, Wyatt's main concern is that ALL future personnel 
that are contracted to perform worlc: on the Charleston Naval Complex be aware 
of the conditions prior to work. The first line of defense is full disclosure. The 
Navy, RDA, CH2M Hill/Jones, JJ&G, as well as the General. Contractor (in this 
case CR Hipp) have a PARAMOUNT duty to protect the personnel and public 
first aud foremost. Full disclosure of all environmental issues should be 
required and included in the bidding process. prior to the job being awarded. All 
blueprints/plans should have a Safety Health Plan attached, all pages should be 
clearly marked and chemicals (whether confirmed or suspected) should be 
outlined. Full disclosure of plans, specificatiops and permits should be sjgned 
off by prospective bidders acknowledging receipt of the documentation. Before 
accepting/awarding bidss all certifications (HAZWOPPER), licensing and 
insurance requirements should be verified and required prior to the awarding of 
auy contract or subcontract. 

Upon review of said Worlc. Plan, I noted a variety discrepancies and omissions 
through out, and I will address same in the order that they are presented in the 
WorkP~ 



Section 2.0 Unit Characteristics 

Page 2-1-Lines 22-28: This paragraph indicates that Wyatt & Wyatt did 
not provide the results of any of the sampling from PSC Safety or Microbac 
Laboratory or STEP to the Navy. This is totally incorrect and a complete 
fabrication. I have correspondence dated June 2003 from RDA and CR 
Hipp acknowledging all sampling results and blood test results that were 
provided to th~ were furnished to the Navy. I also have corn:spoudence 
dated JWle 2003 from the Navy to the RDA and CR Hipp advising them to 
order Wyatt's men back to work. All documentation that was provided to 
the Navy, RDA and CR Hipp was sent immediately upon Wyatt & Wyatt's 
receipt from the laboratories. SCDHEC was provided the docmnentation 
after the Navy, RDA and CR Hipp received their copies. 

Page 2-2-Line 23: "Results did not indicate detection ofGRO & DRO". 
Both Gasoline and Diesel create hexane gas. 

Lines 24-25: I have a concern that CH2M-Hill/Jones is trying to 
indicate that the hexane sampling results were due to laboratory 
contamination. 

Section 3.0 Previous Site Investigations Near AOC 726 

Page 3-1- Lines 2-19: This did not indicate the date the sampling was 
performed. According to Table 3-1 no sampling has been done since 1998. 
The "quali:fiern on 3 of the 6 results were "estimated" or "inaccurate or 
''not precisen. Unacceptable. 

Paragraphs 3.2.l through 3.24-AU are descnbed as USTs. AU were 
utilized for fuel/dieseJ storage) and are located within AOC 653 whbm 
AOC 726. All have leaked No specifics regarding "corrective actions,,, 
All are in the vicinity of AOC 726. AOC 726. AOC 653 were not detailed 
in the Dig Permit 053, although they were blown AOC' s as outlined in 
Environmental Impact Statement- see attached. 

3 .3 General Geologic Setting Near AOC 726 
Page 3-2- Lines 21-29 

In Appendix E- "Boring Logs~' there are only 2 and both are dated in 1994, 
and perfonned by the first "c]ean .. up c.rewn Ensafe/ Allen & Hoshall. I am 

2 
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to conclude that was the last time the Monitoring Wells were "monitored." 
and have not been sampled by CH2M Hill/Jones. This is absolutely 
unacceptable. This means that since CH2M HilL'Jones was awarded the 
clean .. up contract (23 Million dollars by the EDA) they have not tested the 
soil and water or monitored the wells. All monitoring wells should be 
analyzed on an annual basis for water and soil contamination, in an effort 
to observe whether the methods of cleaning up the contamination is 
producing positive results or getting worse, as well as observing the water 
migration trend throughout the Base. 

\Vhat is interesting to note that on a Daniel Island Marine Terminal 
Environmental Impact Statement, specifically Figure Number 4.14.2-2, 
AOC 653- reflects petroleum contaminated sotl. (See attached) Although it 
was omitted from the Dig Permit No. 053. 

Section 4.0 Confirmatory Sampling Work Plan for AOC 726 

Page 4-1 Lines 4-7: They are referring to "specific soil and groundwater 
sampling recommendations. But later in this chapter (Page 44, Lines 3 & 
4) they state that the ana1ysis of groundwater rather than soil would be 
more reliable. I believe lhat both should be required to have an accurate 
reading, and not one that is "estimated". The proposed sampling areas 
reflected on Figure 4-1 should also inclnde manholes 7 & 8- just North of 
the other proposed sampling areas located on Halsey Street. We have to 
assume that sooner or later the force main will be eventually tapped into 
and it would be remiss not to consider monitoring wells and soil analysis to 
be needed for future personnel's safety. 

Paragraph 4.2.4 Health and Safety Requirements: 

Lines 7 through 12: Personnel working at the site will be required to 
comp)y with EPA Level D personal protective equipment. Once all 
personnel have arrived at the site as pan of a mobilization for this work, a 
project briefing and health and safety orientation meeting will be held. 
Daily "tailgate~' safety meetings will be conducted to address any s;te­
specific issues encowrtcred during work. 
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The following should be substituted and reauired: 

1. According to PSC Safety it sbouJd be Level B personal protective 
equipment. Why are we not walking on the side of caution? 

2. Any meeting, weekly, safety or ''tailgate" would be required to have a log 
sheet and ALL attendees shall be required to sign. Mmutes of the meetings 
shall be kept and dispersed to all subcontractors weekly~ and will sign 
acknowledging receipt of minutes. 

3. ALL personnel working on the CNC shall be required to sign an 
"Acceptance of Documentation" sheet acknowledging receipt of all HSP. 
Permits, Plans, Specifications, '~viromnental Condition of Property 
Map", and copies of any contracts between the Owner and General 
Contractor. 

4. General Contractors and Subcontractor personnel shall be HAZWOPER 
certified (as required by BRAC) and will be required to attach said 
HAZWOPER certification to Bid documents, prior to any work awarded or 
being pC'lformed. 

S. Any and ALL AOC' s, UST'~ SWMU' s, shall be marked appropriately 
with sign.age, whether "closed'' or not AIL suspected areas of 
contamination shall be flagged and signage posted according to Federal 
Regu]ations. 

6. All future Deeds shall reflect the AOC within the bowularies of the 
property of that specific Deed. Transferor of said property shall be 
required to disclose all contaminants within the property boundaries, 
whether confirmed or suspected. Transferor, at their expense, shall provide 
a recent industriaVresidential hygiene survey (within 60 days prior to 
transfer of property). An independen~ qualified Engineering Firm shall 
provide said Analysis/Survey and include a DPT analysis and PIO analysis 
(water and soil) reflecting a depth of l Sbls. In no event shall CH2M­
Hill/Jones provide said analysis. Results of said analysis shall be reported 
and signed off by perspective purchasers of property, acknowledging 
receipt and results, hazards (if any) end proposed clean up 
recommendations. An "Eoviroomental Condition of Property Map'> shall 
be provided to perspective purchasers. 

4 
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Section 5.0 Appendix A~ Dig Permit No. 53 

rm referring to correspondence dated January 17, 2002 from Tony Hunt, 
BRAC Environmental Coordinator and addressed to Tom Fressilli. Caretaker 
Site Officer Hand- written at the top of the correspondence "FOR CSO FILE 
COPY ONLY .. T AF ... (Tom Fresselli) 

The letter appears and has been presented M a part of Dig Permit No. 053· 
After our exposure. that is when the dig permit was furnished to Wyatt, it was 
missing several pages and the BRAC letter above was also excluded as part of 
the Dig Permit. 

Paragraph 2 ...... "This would require a contractor trained in Hazardous Waste 
Operations to hand auger to a planned depth. Owing the imtal.lation of the 
force main, if the landfill contents are encountered the Contractor will be 
required to either remove and properly dispose of the waste (at their expense) 
or replace the fill in the excavation to a depth of at least two feet above the 
debris and install the force main at the new elevation." 

CR Hipp received their HAZWOP.ER certification in September 2003. This is 
crucial to note, as their certification was issued AFTER their Contract date 
with the Navy/RDA and Wyatt's exposure. Hipp knew about the 
contamination- as the RDA advised them in their contract with Hipp. Hipp 
should have been required to be HAZWOPER certified before their contract 
WM signed as required by BRAC. Jn Hipp's contract with the RDA. RDA 
required Hipp to be responsi"ble for all safety equipment and protective gear 
needed to do the job. Hipp didn't disclose the contamination, so Hipp saved a 
lot of money. The non·disclosure of Hipp and RDA was money motivated. 

Paragraph 3 ....... "Any work must be done at CNCRA's risk. For Navy 
personnel, the Navy requires at a minimum ~ all excavation work within the 
S WMU AOC and petroleum contaminated sites (as Shown on the 
Environmental Condition of Property Map) be done by personnel properly 
trained in HAZWOPER. 

The portion of the correspondence that Mr. Fresselli chose to make part of the 
dig permit did not reflect any portion of paragraph 3- specifically the 
requirement of the HAZWOPER certification. The "Environmental Condition 

5 
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of the Property Map should have been one of the documents distributed to all 
subcontractors. It was not. This is an unacceptable and a negligent exclusion 
and opens up the CNCRA to an enormous liability as far as BRAC is 
concerned. 

Another major concern is the pipe schematics of the Charleston NavaJ Base 
reflect the pipes are directly connected to the City of Charleston's pipes. The 
pipes are leaching these chemical contaminants into the citizens of the City of 
Charleston. Every time the tide goes in or out of the CNC. the migration of 
the contamination is getting farther on the base and deeper into the gravel 
beds. 

Pleue continue to keep me apprised, and I certainly appreciate your input as 
well ~ your sincere concern to protect the personnel and public. Until we 
speak again, I remain 

Sincerely yours, 

CC: Tony Hunt, BRAC Environmental Coordinator 
Via facsimile. 843-820-5563 

6 

l:9!0S028£t>Bl:Dl 



ro 
' OJ 

n.. 

0 
I-

1 

r'l 
'<t 
w 
' !;3 

OJ 

-
"' i:: 

L. 
QJ _, 

"' "' 
0.. 
e 
"' .c 
.J 

i:: .. 
L. 
l!l 
I: 

~ 

~ 
re 
' ro ..... 
I 

0::: 

& 

Site No. 

AOC 65~ 

UST 656 {AOC 655} 

AOC659 

UST 851A. USTS51B (AOC 
£63) and SWMU 136 

UST NS45-TNK-1(AOC666) 

AOC 667 and SWMU 138 

AOC670 

UST NS4-TNK-1 (A<X:; 675) 

TABLE 4.14.2-2 (Continued) 

CHARLESTON' NAVAL SHlPYARD HAZARDOUS MATERIALS SITES 
Daniel Island Marine Cargo Tenntnal 

Environmental Impact Slatement 

'Zone Sile Description status/Comments 

H Leaking hydraulic fuel storage lank Excavaled approximately 5 feel 
deep setect areas of petrdeum 
contaminated soil. 

H Approximately 300 gallons of No. 2 fuel on Removed. 5 ,600~ allon underground 
wasspil1ed. heating oil tank. Sile contains soil 

and wounctwater contamination. 

H Sile of a 30,000-gallon abovegrotmd storage No dean-up started to date. Sile 
lank caiitaining diesel. contains soiJ conlamination. 

H AOC 663 f$ a diesel pump station and Removed SOO~aflon uridEfground 
SWMU 136 is a hazardous wasle satellite storage tanks 851A 8lld 8518 which 

accumufation area contained gasoline and dieseP. Soll 
a"d groundwater con1amlnaliol"I 
deleded. 

H Underground fueJ storage tank that contained Removed 25,000-gallon 
fuel oil. underground fuel oil slorage tank 

NS45. Soil and groundwater 
ocmtamlnation was detected. 

H AOC was a vehlcte maintenance area and No clean-up slarted to date. Soil 
SWMU 138 stored Hazardous waste. contamination was detected. 

H Field located south of Building 1097 No clean-up started to dale. 

I Fuel oil storage Removed 25,000-gaDoii 
unde19round fuel oH storage tar1k 
NS4. 
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March 22., 2006 

Mr. David Scaturo 
South Carolina Department of Health and 

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

Re: Confirmatory Sampling Work Plan (Revision 0) - AOC 72.h, Z.One H 

Dear Mr. Scaturo: 

CH2M tttl.L 

Gainesville FL 

)../6(18-3928 

PO Box 14700<J 

Tel 352. 335.1991 

Fn 352.335.2959 

Enclosed please find two copies of the Confirmatory Samplmg Work Pl.:m (Revision 0) for 
AOC 726 in Zone Hof the Charleston Naval Complex (CNC). This report h<lS been prepared 
pursuant to agreements hy the CNC BRAC Cleanup Team tor completing the RCRA 
Corrective Action p~. 

Please contact me at 352/335-5877, ext. 2280, if you have any questions or comments. 

Sincerely, 

CH2Ml(JLL 

Dean Williamson, P.E. 

cc Dann Spariosu/USEPA, w/att 
Rob Harrell /N3vy, w I att 
Garv Foster /CH2M HILL, w I all 
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Certification Page for Confirmatory Sampling Work Plan 
(Revision 1)-AOC 726, Zone H 

I, Dean Williamson, certify that this report has been prepared under my direct supervision. 

Tiie data and information are, to the best of my knowledge, accurate and correct, and the 

report has been prepared in accordance with current standards of practice for engineering. 

South Carolina 

Permit No. 21428 

~(v~ 
a; Williamson, P.E. 
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1.0 Introduction 

CONF'IRMAT ORV SAMPLING WORK PlAN, llOC 726, ZONE H 
CHARLESTON l>IAVAL COMPLEX 

REVISIONO 
MARCH 2006 

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

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

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

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

NA VB ASE on April l, 1996. 

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

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

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

performed in accordance with the Final Permit (Permit No. SCO 170 022 560). In April 2ll00, 

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

remediation services at the CNC 

On January 9, 2006, SCDHEC issued a letter to the Navy indicating that a new Area of 

Concern (AOC) had been identified at the CNC The AOC was described as the location at 

which workers from Wyatt and Wyatt Construction Co., Inc. (\!Vyatt and Wyatt) potentially 

encountered l1azardous constituents while working on a construction project. Subsequent to 

this letter, the new AOC was designated as AOC 726. This Confirmatory Sampling Work 

Plan (CSWP) has been prepared to address SCDHEC's request for a work plan to assess 

whether or not a release of hazardous constituents by the Navy has occurred at AOC 726. 
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2.0 Unit Characteristics 

2 2.1 AOC 726 Description 

CONFIRMA10RY SAMPLING WORK PLAN, AOC 726, ZONE H 
CHARLES TON NAVAL COMPLEX 

REVISION 0 
MARCH 2006 

3 AOC 726 has been identified as the area at which workers from Wyatt and Wyatt potentially 

4 encountered hazardous constituents while working on a sewer line construction project. 

5 Prior to implementing the project, thl:' Navy issued Dig Permit No. 53, dated January 22, 

6 2002, to the CNC Redevelopment Authority (CNCRA). A copy of this permit is provided in 

7 Appendix A of this WP. The Environmental Review Comments in the dig permit stated: 

8 "This project proposes tfie following: (a) to rcpair/replncc significant pump ~tations, lines, 

9 and mm1lwles. 

10 171r N11vy lras iden tifted that i11 this arcn a rclm:>c of lw:::ardous substances lws occul'red, /711 t 

11 corrective ncti011s hm>t' not yet l1ce11 implemented. lt is reco111111ewfl'd that co11tractor 

12 pt•rsL1nn1d cnsu re necessary prccnutions nre taken to minimize der11111! exposure to any 

13 workers who 11w.y come i11 contact wit/1 tl1c soil. If nmtm11ination is discovered at any ti mt 

14 du ring t/1c course of cxcavllfing, dis;gi11g, trenching, pmbing, or any ot/1cl' i1ttrusizte acti"uity. 

15 wl1etller contamination is expected or not, all work shall lie stopped immediately mid tile CSO 

16 shall lie 11ot~f1ed. Any :;;oil that exhibits an odor, is uisua//y disco/a red or !ws obiects in it that 

17 would indicate the possibility of rz relmse of chemicnls requires 1wfificativn." 

18 Wyatt and Wyatt performed construction activities related to the sewer construction project 

19 between March and June 11, 2003. During thi~ period, Wyatt and Wyatt indicated that its 

20 personnel exhibited symptoms of exposure to contaminants. 

21 2.2 Soil and Groundwater Analysis by STEP 
22 According to information received from SCDHEC regarding environmental investigations 

23 at AOC 726, Wyatt and Wyatt hired Solutions To Environmental Problems (STEP) to collect 

24 soil and water samples from an excavation on May 22, 2003, due to concerns about possible 

25 exposure of its workers to contaminants. The location at which the samples were collected 

26 was identified only as an excavation along Halsey Street. Neither CH2M-Jones nor the Navy 

27 has been provided with the specific locations at which sampling was conducted or the 

28 complete results of this sampling and analysis effort. Based on the summary of this 

AOC726ZHCSWPREVO.OOC 
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sampling effort obtained from SCOH EC, a copy of which is providt>d tlS Appendix B. the 

2 following information is presented: 

3 • Groundw<lter samples from a trench .-ipproximately 14 feet lwlow land surface (ft 

.i bb) wert:' colk"'Cted out of a backhoe bm:ket. Soil samples were collected from freshly 

5 

...., 
I 

A 

9 

10 

1 I 

12 

l " _1 

e:.:ca\iated snil from a trench depth of ;ipproximately 12 to 1-1 ft bis. Samples of soil 

and w<1ter were submitted to Mkroh<K Laboratories. Maryvilh .. •, TN. Soil samples 

were .rnalyzt~d for gasoline range organics (GRO), diesel rJnge urganics (DRO), and 

volatile org<mic compounds (YOCs). W atcr samples were ,m.:;ily zed for GRO and 

voes. Air mL1nitoring was wndUl"led using photoionizc1tion dett-ctors (PIDs), a 

flanll' ionizatillll detector (r!D), and Lolnrimetric tubes. Air "amples were collected 

from just .1 bovt' fresh] y exc.1\'ated s1 iii and submitted to LabCorp for analysis of 

\'inyl chloride and total hydrocarbon» a.., hexane. 

• FID rending~ indicated a peill-. of 5,000 p.:irts per million (ppm) with .:iwrage 

14 readings 3 im:hes from freshly excavatt•d soil of 500 to 2,500 ppm with levels falling 

13 to 100 to 400 ppm after 5 minutes of I hl' soi I being exposed tu dir. PIO readings had a 

lb peak of 127 ppm with a 7 lo 12 ppm clVl'rage with.in 3 inches \)f freshly exposed soil. 

17 Colorimetric tube samples indicnted the presl."nce of pl'trnleum lwdrocarbons and 

lfl indi.:ated nq~alive readings for methane and but<ine. Air samples indicated the 

I g presem'.'L' of hexane and were bt>low dt.>tection limits for \'inyl chloride. The summary 

20 statt"s that hL'X.lne was the prevalent nnalyte detected in all samples and lhat 

21 groundwalcr and soil samples indic.1tt'd the presence of several voes and other 

22 analvtes. 

23 The results did not indiCilte that GRO or ORO were detected. 

2.-l As noted above, ndtlwr CH2M-Jones nor the N,wy has been prm·ided with the detailed 

2i:; analytical rl',.ults nf the soil and groundwater ~.1mpling .. However, the certificate of analysis 

2h that was obtained by CH2M-Jont-s. from SCDHEC indicate5 thal the concentration of he,.llle 

27 was less than 0 .. 005 milligrams per liter (mg/ L). The certificate nf analysis does not indicate 

28 k• which sampk' thesf' results apply. 'fo datl', CH2M-Jones ha5 not received any laboratory 

29 l.:'ertificate5 for this s,1mpling effort which confirm thl' detection of any specific analytes. 

30 In addition, it is not knm-vn whether trip bl,rnk~. laborntory blanks, or other Quality 

31 Assurance/Qualilv Control (QA/QC) J.1t.1 were collected and analyzed. Hcx<ine is 

32 considered by the U.S. Environmental Proteclifln Agency (EPA} to bl' ,1 common laborator~ 

33 contaminant and i~ frl'quently found in laboratory blanks. When hexa.ne is founJ in 
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1 laboratory blanks, EPA guidance provides that hexane concentrations up to ten times the 

2 level found in the blanks be considered as possibly or likely to be due to laboratory 

3 contamination. 

4 2.3 Soil and Groundwater Analysis by PSC Safety and Health 
5 Services, Inc. 
6 On June 11, 2003, PSC Safety and Hea I th Services, Inc. ( PSC) co nd uc ted an ind ustria I 

7 hygiene survey for Wyatt and Wyatt, which included the collection and ;malysis of soil 

8 samples from four locations in the vicinity where Wyatt and Wyatt believed potential 

9 exposure of its workers to hazardous chemicals may have occurred. The following 

10 information is based on the Ind11f;/rial Hygie11e Smupling Report prepared by PSC, dated June 

11 27, 2003 (PSC, 2003). A copy of this report is provided in Appendix C. 

12 Air monitoring was performed using a PIO. PIO reudings were taken from soil excuvated 

13 from depths of 8 and 15 ft bis. Ambient air wus sampled directly above the soil as it was 

14 removed from the excavation. Some PIO readings were taken while soil was in the 

15 excavator bucket. 

16 The PIO readings from the four sampling areas are summarized in Table 2-1. Figure 2-1 

17 shows the general locations at which these samples were collected, based on the 

18 descriptions provided in the PSC report. 

19 It was also noted in the PSC report that later on June 11, 2003; a second excavation was 

20 made at approximately the same depth and adjacent to Locution I. The purpose of the 

21 second excavation at this location was to a!\ow representatives of Generul Engineering und 

22 Environmental, LLC (General Engineering) to obtain PIO readings of the site soil. Neither 

23 PSC nor General Engineering obtained significant PIO readings from the second excavation 

24 at Location 1. 

25 Soil samples were also collected from Locations 1 and 4 and analyzed for VOCs and 

26 petroleum hydrocarbons. The analytes reported in these samples are summarized in Table 

27 2-2. EPA Region 3 Risk-Based Concentrations (RBCs) are available for three of the detected 

28 constituents. The residential RBCs (concentrations that would be acceptable under a 

29 residential land use scenario) are shown in Table 2-2. As demonstrated in the tahle, 

30 concentrations of detected chemicals for which an RBC is available are below the residential 

?.1 RBC. 
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1 2.4 Soil and Groundwater Analysis by General Engineering 
2 General Engineering conducted a soil contaminant surwy at the location of the sewer line 

3 consh·uction at the Coast Guard Long Term Storage Yard and along Dyess Avenue on July 

4 8, 2003, far the CNCRA. CH2M-Jones has received only a summary of this survey. A copy of 

5 this summary is provided in Appendix D. 

6 Excavations were dug at two locations along Dyess Avenue. CH2M-Jones has not been 

7 provided with the specific locations of these excavations. However, it is assumed that the 

8 ex..:avations were performed between PSC soil sampling locations 1 and 2 shown on Figure 

y 2-1. 

10 Soil samples from multiple intervals at each location were screened for organic vapors using 

11 a PIO. Elevated PIO readings were reported for several samples during the early portion nf 

12 the e;..cavation and elevated PIO readings were also noted in the headspace of several 

13 sample iars (in which excavated soil had presumably been placed). 

14 Gas concentrations were measured using a PIO and four gas meters at the bottom of the 

15 excavation immediately after excavating. The PIO reading was 0 ppm. Carbon monoxide 

16 and hydrogen sulfide readings W('re also 0 ppm. 

17 After completion of the initial measurements, the excavations were covered with a 

18 polyethylene sheet. After approximately two hours, a slit was cut in the sheet and PIO 

19 readings of the gas beneath the sheet were measured. A PIO reading of 30 to 40 ppm was 

20 measured in both excavalions using this method. A charcoal tube and Tedlar bag (air) 

21 samples were collected from the bottom of the excavations at this time. 

22 The excavations were left covered and retested on the morning of July 9, 2003. PIO readings 

23 of approximately 10 to 12 ppm were measured. 

24 An unspecified number of soil samples were reportedly submitted to the laboratory for 

25 analp•is of VDCs, semi volatile organic chemicals (SVOCs), pesticides, herbicides, and 

26 polychlorinated bipheyls (PCBs). CH2M-Jones has received an analytical report for only one 

27 of these soil samples. The detected chemicals are summarized in Table 2-3. The 

28 concentrations of the three chemicals reported in the General Engineering sampling results 

29 are all several orders of magnitud(' below the EPA Region 3 RBCs. 

30 The General Engineering report indicated that no contaminants were detected in the 

31 charcoal tube or Tedlar bag samples. 

AOC726ZHCSWPREVO.DOC 



CONFIRMATORY SAMPLING WORK PlAN, AOC 725, ZONE H 
CHARLESTON NAVAL COMPLEX 

REVISION I 
MAY2006 

2.5 Location of AOC 726 
2 Based on the available data, the location of AOC 726 is assumed to include the general route 

3 of the new sewer line along Dyess A venue, starting at the approximate location of PSC soil 

4 sampling Location 1, extending up Dyess Avenue to Halsey Street, then extending up 

5 Halsey Street to the entrance to the Coast Guard long term parking lot. The gt'nt'ral 

6 alignment of the new sewer line that was installed in this area is shown on Figure 2-2. 

7 Areas of particular interest include PSC soil sampling Locations land 4, at which detections 

8 of VOCs were reported. In addition, according to the Wy.::itt and Wyatt "daily log," obtained 

9 from SCDHEC (see Appendix C), the workers' reported symptoms were indicated to be 

10 particularly significant during work between manholes 6 and 5, and behveen manholes 6 

11 and 7. The approximate manhole locations are shown on Figure 2-2. 

12 Shallow groundwater gradients in the vicinity of AOC 726 are shown in Figure 2-3. The 

13 general direction of flow is towards the Cooper River. 
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TABLE 2·1 
PID Readings for Soil Measured by PSC 

CONFIRMATORY SA~PLING WORK Pl.>.N, AOC 726, ZONE f-1 
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REVISIONO 
MARCH 2006 

Confinnatory Sampling Work Plan, AOC 726, Zone H, Charleston Naval Complex 

Location ID 

2 

3 

4 

Description 

Between Buildings 640 and 79 on 
Dyess Avenue_ 

Northwest corner of Coast Guard 
long term parking lot on Halsey St. 

Just west of entrance gate along 
fence on north side of Coast 
Guard long term parking lot on 
Halsey St. 

East of and ad1acent to Location 
3. 

ft bis feet below land surface 

NC not collected 

ppm parts per million 

AOC126lHCSWP1'EOVO.UUC 

Soil PIO Readings 
Jar Headspace 

Readings 

Peak of 420 ppm, consistent Greater than 9.999 ppm 
at 120 lo 140 ppm. Soil 
collected at - 15 ft bis. 

3 ppm. Soil collected at - 15 
fl bis. 

O ppm 

Peak of 5 ppm Soil collected 
at - 15 ft bis. 

Greater than 9,999 ppm 

NC 

Greater than 9.999 ppm 

:~-ti 



TABLE 2·2 
Results of Soil Analyses by PSC 
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Confirmatory Sampling Work Plan, AOC 726, lone H, CharleslDn Naval Complex 

EPA Region 3 
Location/Parameter Location 1 Location 4 Residential RBC 

Total Petroleum Hydrocarbons" 18 mg/m3 12 mg/m3 Not appllcable 

Bromomethane 1,070 µglkg 457 µg/kg 110,000 µg/kg at 
HI= 0.1 

Chloroform 87 µg/kg < 50 µglkg 100,000 µg/kg at 
HI= 0.1 

lodomethane 734 µglkg < 500 µg/kg Not available 

Methylene Chloride 87 µglkg <: 50 µg/kg 8,500 µglkg at HI= 0.1 

• Results for Total Petroleum Hydrocarbons in soil are typically reported in milligrams per 
kilogram (mg/kg). The units used in the table above are as reported in the lndus1n·a1 Hygiene 
Sampling Report (PSC, 2003). 

EPA U.S. En11ironmental Protection Agency 

HI Hazard Index 

µg/kg 

mg/m3 

micrograms per kilogram 

milligrams per cubic meter 
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TABLE 2-3 
Results of Soil Analysis by General Engineering 

CONFIRMATORY SAMPLING ~YORK PU\N, AOC 72ii ZONE H 
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REVISIONO 
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Confirmatory Sampling Work Plan, AOC 726, Zone H, Charleston Naval Complex 

Sample/Parameter Exca\lation #1, at 15 feet EPA Region 3 Residential RBC 

Di-n-butylphthalate 52.5 µg/kg 7 ,800,000 µg/kg at HI = 0. 1 

4.4'-DDE 0.662 pg/kg 1.900 µg/kg 

4,4'-DDT 1.83 µg/kg 1,900 µg/k.g 

Acetone 11.3 µglkg 7 ,800,000 µg/kg 

EPA U.S. Environmental Protection Agency 

HI Hazard Index 

µg/kg rn1crograms per kilogram 
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FIGURE 2·1 
PSC Soil Sampling Locations 
Based on Industrial Hygiene Sampling Report (PSC, 2003} 
AOC 726, Zone H, Charleston Naval Complex 
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FIGURE 2·2 
Approximate Locations of New Sewer Line and Manholes 
AOC 726, Zone H, Charleston Naval Complex 

CH2M HILL 



NOTEJ Aerial Plioto Date la 1997 
NOTE; Ot1ginal flgin created tn color 

0 

Figure 2-3 
Shallow Groundwater Contours 

AOC 726 CS Work Plan 
400 Feet Zone H, Charleston Naval Complex 
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i 3.0 Previous Site Investigations Near AOC 726 

2 3.1 Site Investigations Related to RCRA Sites 
3 The results of previous groundwater sampling and analyses conducted during (RCRA 

4 Facility Investigation) RPI activities in the vicinity of AOC 726 were reviewed to assess 

5 whether contamination similar to that described in Section 2.0 had been previously detected 

6 in this area. 

7 Several direct push technology (DPT) borings were installed to collect groundwater samples 

S related to Solid Waste Management Unit (SWMU 37) (sanitary sewer) in the vicinity of AOC 

9 726. Figure 3-1 shows these DPT sampling locations. Only one VOC (chlorobenzene) was 

10 detected in a single sample, LH037GP1 l, at a concentration of 13.5 micrograms per liter 

11 (µg/ L). This result is below the chlorobenzene drinking water Maximum Contaminant 

12 Level (M CL) of 100 µg/ L. No VOCs were detected in any of the other samples. 

13 Figure 3-2 shows the locations of monitoring wells installed as part of the RFI in the vicinity 

14 of AOC 726. Only those monitoring wells that are labeled in Figure 3-2 were installed as 

15 part of the RFL These wells include monitoring wells installed to investigate AOC 653 as 

16 well as several grid wells installed in Zone H to assess the background groundwater quality. 

17 Table 3-1 shows the results of detections of VOCs from those samples. Several detections of 

18 acetone, a common laboratory contaminant, were noted. One detection of trichloroethene 

19 (TCE) above its drinking water MCL of 5 ~tg/L was noted in well HGDHGW003. 

20 3.2 UST Closures Near AOC 726 
21 Several underground storage tanks (USTs) or aboveground storage tanks (ASTs) were 

22 identified that have been closed at buildings located near AOC 726. Figure 3-3 identifies the 

23 building locations at which these UST closures uccun·ed; the wells that can be seen on 

24 Figure 3-3 near each of these buildings were installed as part of the UST closure activities. 

25 All USTs that were formerly located at these sites have been properly closed through 

26 SCDHEC's petroleum program. A brief description of each is presented below. 
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i 3.2.1 Building 650 - Former Post Office 
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2 A 1.000-gallon UST, used for fuel oil storage, was closed in 1996. During tank removal a 

3 slight sheen was noted on water in the excavation. The appropriate corrective measures 

4 were implemented, groundwater monitoring has been completed, and the site is closed. 

5 3.2.2 Building 648 - Former Brig 
6 A 2,000-gallon UST used for fuel oil storage and a 1,000-gclllon AST used for diesel storage 

7 were dosed in 1996. During tank removal, some product was noted on the water table and a 

8 V4-inch hole ·was noted in the UST. The AST did not have any holes or leaks. The appropriate 

9 corrective measures were implemented, groundwater monitoring has been completed, and 

10 the site is closed. 

11 3.2.3 Building NS-79- Former Dispensary and Dental Clinic 
12 A 10,000 gallon UST used for fuel oil storage and .500-gallon AST used for fuel oil storage 

13 were removed in 1996. Neither tank was observed to have holes or pitting when removed. 

14 Groundwater monitoring has been completed and the s ite is closed. 

1s 3.2.4 Building 640- Former Chief Petty Officer Club 
16 A 3,000-gallon UST used for fuel oil storage and a I,000-gallon AST used for fuel oil storage 

17 were removed in 1997. During UST removal, a hole in the tank was noted. The appropriate 

18 corrective measures were implemented, groundwater monitoring has been completed, and 

19 the site is closed. 

20 3.3 General Geologic Setting Near AOC 726 
21 The boring logs for monitoring wells H653GW001 and H653GW002 are provided in 

22 Appendix E. These wells were installed approximately 100 ft from Dyess Avenue at AOC 

23 653 in the vicinity of AOC 726. The logs show that the shallow aquifer in this area consists of 

24 interbedded sands and clays to a depth of approximately 15 ft bis . Marsh day was 

25 encountered at H653GW001 at approximately 15 ft bis. Based on these borings logs and 

26 similar boring logs for wells installed in Zone Hof the CNC, the shallow aquifer is expected 

27 to be comprised largely of interbedded sands, silts, .md clays to a depth of approximately -

28 33 to -45 ft mean seal level (ms!), approximately at which depth the Ashley Formation is 

29 present. 
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TABLE 3·1 
Summary of VOCs Detected in RC RA-related Wells Near AOC 726 
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Confinnatory Sampling Work Plan, AOC 726, Zone H. Charleston Naval Complex 

Date 
voe Station ID Sample ID Collected Result (µg/L) Qualifier 

Acetone H009GW002 009G000210 7/19/2000 11.0 = 

Acetone H009GW002 009GW00202a 9127/1998 2.0 SJ 

1,2-Dichlorobenz:ene H009GW02D 009GW02DM7 9/9/2002 0.58 J 

Acetone HGOHGW003 GDHGW00305 712711998 190.0 J 

Acetone HGOHGW003 GOHGW00306 11111/1998 10.0 = 

Trichloroethylene (TCE) HGDHGW003 GDHGW003C1 10/2011999 20.0 = 

Acetone HGDHGW06D GDHGW06D06 11/12/1998 10.0 = 

µg/l micrograms per liter 

voe volatile organic compound 

= The analyte was analyzed for and detected at the concentration shown. 

The analyte is reported as an estimated concentration (the analyte was present but the reported 
J value may not be accurate or precise). 

SJ Represents screening data that were qualified as estimated . 
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FIGURE 3-1 
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DTP Groundwater Sampling Locations Near AOC 726 
AOC 726, Zone H, Charleston Naval Complex 
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FIGURE3·2 
RCRA-related Groundwater Wells Analyzed for VOCs in the Vicinity of AOC 726 
AOC 726. Zone H, Charleston Naval Complex 
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FIGURE 3-3 
Buildings Near AOC 726 with Former USTs 
AOC 726, Zone H, Charleston Naval Complex 
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1 

2 

4.0 Confirmatory Sampling Work Plan for 
AOC 726 

3 4.1 Purpose and Objectives 
4 This CSWP is intended to determine the presence or absence of contamination in the vicinity 

5 of the area identified as AOC 726. General requirements for the WP are presented first, 

6 followed by specific soil and groundwater sampling recommendations. 

1 4.2 General Requirements 

8 4.2.1 Data Quality Assurance Requirements 
9 The fieldwork and laboratory work conducted as part of this CSWP will be performed in 

10 accordance with the requirements of the CNC Comprehensive Sampling and Analysis Plan 

11 (CSAP) (EnSafe Inc. [EnSafeJ, 1996) and the EPA Environmental Services Division Stm1d11rd 

12 Opcmting Procerlu re5 nnd Quality Assu mncc Mmwal (ESDSOPQAM, 1996). 

13 The overall data quality objectives for the RFI are EPA Data Quality Objective (DQO) Level 

14 Ill for contaminant identification and quantification. Required field and laboratory QA/QC 

15 samples will be collected as required by the CSAP. Subcontractor data will be validated by 

J 6 the CH2M-Jones project chemist prior to final interpretation <Jnd submittal. 

17 4.2.2 Data Management Requirements 
18 The CS field data documentation procedures and laboratory data deliverables will be in 

19 acrnrdance with U1e approved CSAP (EnSafe, 1996) and the ESDSOPQAM (EPA, 1996a). 

20 Field documentation includes site photographs, field sampling logbooks, sample shipping 

21 chain of custody forms, soil boring logs, well construction forms and diagrams. Laboratory 

22 documentation includes raw data, instrument calibration logs, sample custody forms, 

23 validation summary reports, clnd final data deliverables . 

24 4.2.3 Reporting Requirements 
25 After completion of the fieldwork, the laboratory analysis of samples, and the screening of 

26 analytical results, CH2M-Jones will submit a CS Report (Revision 0) to the BRAC Cleanup 

27 Team (BCT) for review and comment. BCT comments will be addressed in writing, and 
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1 re\'ised document pages or a full Revision 1 document will be prepared <ind submitted for 

2 review. Reports will be submitted in both electronic and hard copy format. 

3 4.2.4 Health and Safety Requirements 
4 CH2M-Jones places significant emphasis on the health and safety of our personnel, 

5 subcontractors, and the local community. All fieldwork completed as part of this RFI will be 

6 performed in accordance with the CH2M-Jones Sitc-Spcc~fi-c Health and Safety Pflln (HSI') 

7 (CH2M-Jones, 2000). Personnel working at the site will be required to comply with EPA 

8 Level D personal protective equipment (PPE) requirements, as specified in the HSP, with 

9 provisions to upgrade to Level C, if appropriate. Once all personnel have arrived at the site 

10 as part of the mobilization for this work, a project briefing and health and safety orientation 

11 meeting will be held. Daily ''tailgate" safety meetings will be conducted to address any site-

12. specific issue encountered during work. 

13 4.2.5 Sampling Methodology 
14 Sampling locations will be marked or staked in the field prior to the initiation of field work, 

15 and the necessary agencies and departments will be notified regarding activities planned at 

16 these locations. Clearance and marking of existing underground water, natural gas, 

17 telephone, elech·ical and other utility lines, which are potential hazards at the site, will be 

18 performed. Once utilities ill"e marked and identified, sampling locations will be adjusted as 

19 needed. 

20 The soil sample collection and analysis will follow the procedures described in the 

21 approved Comprehensive Sarnphng and Analysis Plan (CSAP) portion of the Final 

22 Comprclrcnsivc RCRA Facility I1wcstixatiu11 (RFI) Work Pinn published by EnSafe/ Allen & 

23 Hoshall (1994). The CSAP outlines all monitoring procedures to be performed during the 

24 investigation to characterize the environmental setting, source, and releases of hazardous 

25 constituents. In addition, the CSAP includes the Quality Assurance Plan (QAP) and Data 

26 Management Plan (DMP) to verify that all information and data are valid and properly 

27 documented. Sample analyses will be performed in accordance with the guidance in EPA's 

28 Test Mctfwdsfor Ev11!1111ting Solid Waste, SW-846, Revision 4 (1996), Office of Solid Wa:=;te and 

29 Emergency Response (OSWER), and in the EPA Environmental Services Division Lahoratary 

30 Opcmtio11s 1111tf Quality Control Manual (ESDLOQCM) (1997). 

31 Consistent with previous soil sampling activities at the CNC, surface soil samples will be 

32 collected from 0to1 ft bis and the target depth for subsurface soil samples will be from 3 to 
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1 5 ft bls. If groundwater is encountered at a depth less than 5 ft bis, the subsurface soil 

2 sample will be collected from 2 ft above groundwater down to the tor of groundwater. 

3 Groundwater samples will be collected using a Geoprobe® or similar DPT equipment. 

4 Standard DPT procedures will be used to collect a discrete groundwater samrle from the 

5 target sample depth. Upon completion of samrling, DPT borings will be filled to the land 

6 surface with bentonite grout, in accordance with Rule 61-71.10.B of the South Carolina Well 

7 Standards and Regulations. The bentonite grout will be comprised of Portland cement and 

8 clean rotable water with no more than 5 percent bentonite. Boring locations will be marked 

9 with the station ID for the survey team to establish horizontal location coordinates. 

10 4.2.6 Investigation-Derived Waste Management and Disposal 
11 The investigation-derived waste (IDW) that is expected to be generated as part of this 

12 investigation includes soil cuttings, purge water, equipment decontamination wastes, and 

13 used PPE. As it is generated, IDW will be containerized in labeled 55-gallon drums and 

14 characterized in accordance with South Carolina Hazardous Waste Management 

15 Regulations (SCDHEC R.61-79.261). Filled containers will be transported to the less-than-90-

16 day storage facility located at Building 1824. After the analytical results have been received 

17 and reviewed, the containers will be transported to a permitted and licenst:>d facility for 

18 proper h·eatrnent/ disposal. 

19 4.2.7 Sample Handling and Chain of Custody 
20 Sample col!edion procedures and site conditions at tht:> time of sampling will be 

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

22 prepared containers supplied by the laboratory vendor, using preprinted chain of custody 

23 !ogsheets and coolers for b·ansport of the samrtes. Samples will be iced as appropriate and 

24 transported by the sampling team to the laboratory for analysis, maintaining the chain of 

25 custody at all times after sampling occurs until analysis is complete. Sample handling 

26 procedures will adhere to the standard procedures in the approved CSAP portion of the 

27 CNC RFI Work Plan (EnSafe/ Allen & Hoshall, 1994). 

2s 4.2.8 Analysis of Samples 
29 Samples will be delivered to a subcontracted laboratory for chemical analysis by EPA 

30 methods and/ or standard operating procedures (SOPs) for screening methods to achieve 

31 Level II EPA DQOs. The subcontracted laboratory will meet the EPA DQO Level Il criteria 

32 sredfied in the approved CNC CSAP (EnSafe, 1996). Sample analysis will be performed in 

33 accordance with the guidance in EPA's Test Metlwdsfar Ev11/1111ti11g Solid Waste, SW-846, 

AOC/26ZHCSWPREV1 .DOC 4-3 



CONFIRMATORY SAMPLING WORK PLAN. AOC 721>. ZONE H 
CHARLES TOI.I NAV Al COM PL Ell 

REVISION! 
MAY 2006 

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

2 Environmental Services Division Laboratory Opemtio11s and Quality Control Mmuwl 

3 (ESDLOQCM) (1997). 

4 4.3 Proposed Sampling and Analysis 
5 Previous sampling efforts by PSC and General Engineering included collection and analysis 

6 of soil samples from the saturated zone as we!! as analysis of groundwater samples and 

7 ambient air monitoring. A variety of PIO readings recorded elevated readings. Such 

8 readings are caused by VOCs. Two soil samples collected by PSC indicated the presence of 

9 voes (including bromomethane and iodomethane) at a depth of approximately 15 ft bis. 

10 The depth to groundwater in this part of the CNC is typically less than about 5 ft bis. 

11 Therefore, it can be concluded that these soil samples were collected from the saturated 

12 zone of the shallow aquifer. 

13 Both soil and groundwater samples will be collected. The locations for soil and groundwater 

14 sampling are as fo!lows: 

15 CH2M-Jones proposes to collect surface and subsurface soil at three .sampling locations. 

16 These sampling locations 1:1re at locations were significant odors were reported by the Wyatt 

17 and Wyatt construction team, (as described in their "Daily Log;" see Appendix C). Figure 

18 4-1 shows these proposed locations (as green circles), at Manholes 5, 6, and 8. Each sample 

19 will be analyzed for VOCs, GRO and DRO. 

20 CH2M-Jones proposes to collect nine groundwater samples located along the alignment of 

21 AOC 726 using DPT methods. The proposed sample locations are shown (as green triangles) 

22 in Figure 4-1. These sampling locations are considered the locations mo.st likely to detect 

23 contamination based on the previous sarupling conducted at the site by others (as described 

24 in Section 2.0 of this WP) and based on the locations at which Wyatt and Wyatt worker 

25 symptoms were reported to be most significant (see Appendix C). 

26 At each location, a discrete groundwater sample will be collected from approximately 12 to 

27 15 ft bls. A DPT well screen with a length of approximately 3 ft will be used to col!cct the 

28 groundwater samples. Each sample will be analyzed for VOCs, GRO, and ORO. 

29 A State of South Carolina-certified well driller will be utilized for DPT boring installation. 

30 The driller will be supervised by a CH2M-Jones field hydrogeologist or engineer wha will 

31 be responsible for the conduct of <111 field activities. DPT boring logs will be prepared to 

32 document the details of DPT sarnple collection for submittal to SCDHEC. 

AOC72~ZHCSWPREl/1 . 00C 



CONFIR~IA TORY SAMPLING WORK PLAN AOC 726. ZONE H 
CHARLESTON NAVAL COMPLEX 

REVISION t 
~\AVW1'1~ 

1 4.3.3 SCOHEC Wefl Installation Request 
., In accordancl" with Rule R.61-79.265, Subpart F of the Sllulh Carolina} lazardous Waste 

3 Management Regulations and R.61-71 of the Soulh Carolina Well Standards and 

4 Regulations, a request for the advancement of the DPT groundwater sa_mpling locations is 

5 required to be submitt~d to SCDHEC two wet>ks prior to the scheduled acti\'ity. The written 

6 re4ue..;t describes the purpose of the sampling acti\'ity and prt"l:>t.>nts a figure showing 

7 proposed locations and proposed abandonment techniques. 

8 4.3.4 Data Analysis and Screening 
9 Initial SLTeening of analytical results will be conducted as soon as finc1! unvalidated results 

10 arc available from the laboratory to determine which chemicals may be indicated as 

11 chemicals of potential concern (COPC!:i) and which locations may be <tffccted. After dab1 

12 validation is completed, flagged/ corrected results \.viii Lhen be electronically do\vnloaded 

13 into .i scret•ning database to determine COPCs for each affected medi<1, using current 

1-1 screening (riteria. 

15 An evaluation and presentation of COPC screening against (tirrent i:riteria, as well as the 

16 COPC/chemica! of concern (COC) refinement annlys1s, \·viii bt' presented in a CS Report 

17 after comp!dinn of tht"' sampling and analysis pwposed herein. 

18 4.3.5 Project Schedule 
19 The fieldwMk for this site is expected to be .:ond uclL'd no lati:-r than Mil)' 2006 (pending 

2() SCDI {EC ri.:>vicw and approval of this CSWP) with a duration of approximately one week 

21 The laborntory turnaround schedule for producing data reports is expected lo be 

22 approximately 4 to 6 weeks from the time of sampling. Data qudlity review, flagging of 

21- d.itJ., and data validation are expected to require approximately two weeks after receipt of 

2-1 the dectrnnic dat.1 deliverable (EDD} from !he l.:ib. Data ,rn,1lysis ~nd report preparation are 

25 cxpt>ct12d to rl'quin~ approximately '1-5 days after receipt of fin,11 validated data, placing an 

26 approximate report submittal date in July 200ti. 
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Figure 4-1 
Proposed Soil and Groundwater Sampling Locations 

AOC 726 CS Work Plan 
400 Feet Charleston Naval Complex 
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1 inch= 226.315 feet 
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Mr. Sean McDonell 

DEPARTMENT OF 1HE NAVY 

PMYM.. l'ACUIWI BGii & 2 IQ 0WiVCJ 

P.0.-1IOOIO 
Jl•IMILA~ 

Chaneston Naval Complex Redevelopment Authority 
1360 Truxton Avenue, Suite 300 
North Charleston, SC 29405-2005 

Dear Mr. McDonell: 

5090 
Ser CS0/007 
22 January 2002 

SUBJECT: UTILITY SYSTEMS IMPROVEMENTS PHASE 111- SEWER 
M10-N039-MJ-B 

Your letter of 8 January forwarded a request to repair/replace significant pump 
stations, lines, and manholes for the portion of the complex south of Viaduct 
Road gate, for our consideration and approval. The work will be taking place at 
or near contaminated areas. In these areas, the Navy has identified a release of 
hazardous substances has occurred, but corrective actions have not been 
implemented. It is recommended that contractor personnel ensure necessary 
precautions are taken to minimize dermal exposure to any workers who may 
come in contact with the soil. If contamination is discovered at any time during 
the course of this project, whether contamination is expected or not, all work shall 
be stopped immediately and the CSO shall be notified. Any soil that exhibits an 
odor, is visually discolored or has objects in it that would indicate the possibility of 
a release Of dlemicals requires notificatton to the RDA and CSO. 

The enclosed digging perm.it is partially and conditionally approved. Digging 
cannot be permitted to install a section of the sewer line (station 48+00 to 55+00) 
as shown on sheet C1 .7 of the project drawings. The proposed line would 
traverse a former settling pond and the soil contains calcium hydroxide as 
explained in the comments attached to the pennit. Since land use restrictions 
are likely to be incorporated into the property deed to prevent all excavations in 
this area, this section of line must be rerouted. It is suggested that the main be 
continued along Bainbridge Avenue from station 48 + 55, under the Viaduct Road 
overpass, and then routed to station 57 + 45 along the north side of Viaduct 
Road. Also, digging can be permitted for the installation of the section of sewer 
system force main (station 14+00 to 40+00) as shown on drawing sheets C1 .5 
and C1 .6), but only upon the condition that adequate overburden is maintained 
over landfill debris that might be encountered in this area. If landfill materials are 
encountered, the contractor must be required, at no expense to the Navy, to 
either remove and dispose of the waste or replace the fill in the excavation to a 
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depth of at least two feet above the debris and install the force main at the new 
elevation. For other specific contaminants that may be encountered during 
execution of this project, please see the comments attached to the digging 
permit. Any soil excavated during this project shall be stored on site and returned 
to the excavation after work is done. No soil can leave the base without 
environmental testing. If excess soil is not able to be reused and needs to be 
disposed of, please notlfy the CSO for testing and disposal instructions. 

If you have any questions concerning the conditions placed on this digging 
permit, please contact Tony Hunt at 743-2062 or Amy Daniell at 743-9985. 

Sincerely, 

Tom F ressilli 
Caretaker Site Officer 
By the direction of the Commander 

r ' ) 



Mr. Tom Fressilli 
Caretaker Si.le Officer 

c;o 
~pc 

Subject: Utility Systems Improvements Phase III - Sewer MI O-N039-MJ-B 

Dear Tom: 

( 

I have reviewed the subject documentation on the utility systems impro't'ement5 at the Charleston Naval Complex 
and provide the following comments. 

1. 1b.e section of the saniury sewer line (sheet Cl .7 of the plans) from between stations So+oO and S5+o0 traverses 
a Solid Waste Management Unit (SMWU) #11 on the Navy's RCRA Part B pennil This area was once a Acetylene 
manufacturing plant and there is CaJcium Hydroxide sediment remaining in the subswface. Land Use Restrictions 
will likely be incorporated into lhe property deeds to prevent excavation in lhe future therefore it is not 
re(:ommended that the sewer line be placed in this area. A more suitable route would be to continue the main Wlder 
Viaduct RDlld from Station 48+.S.S and cross Bainbridge on the other side of Viaduct Raad. This would also appear 
less costly since it would only cross one paved area versus three. 

2. The section of I.be sanitary sewer system force main {sheets Cl.5 and Cl .6) from Smtion. 14+o0 to 40+o0 
travenes SWMU #9 on the Navy's RCRA Pan B pennit This area is known as lhe Old Landfill. Information on 
lhe contents of the landfill are provided in the memorandum from CH2M Jones accompanying th.is excavation 
pennit. Land Use ~ctions will be included in the property deeds conveyed by the Navy to prevent future 
excavation at chis site without the proper notification and authcrimtion of the Navy and SCDHEC. While there may 
be less objectionable routes for Ibis force main, the Navy agrees that sufficient ovecbw'den should rJldst along 
Bainbridge Avenue in lhe planned route to avoid encountering landfill cont.cnts. In order to ensure l1111dfill contents 
are oot encountered it is highly recollllDcnded mat soil borings be taken to the planned exc.av.ition depth to 
detennine if adequate overburden exists. This would require a coolrnctor trained in Hanlrdous Wll!lte Operations to 
hand auger to planned deplh. During the installation of the force main, if landfill contents are encoWltered the 
contractor will be required to eilher remove and properly dispose of the waste (at their expeme) or replace the fill in 
lhe excavation to a depth of at least two feet above the debris and install the force main at lhe new elevation . 

3. Any work must be done at CNCRA 's risk. For Navy personnel, the Navy requires at a minimum that all 
e.1tca't'ntioo work. within the bourularies of Solid Waste Management Unils (SWMU), Areas of Concern (AOC) and 
petroleum contaminated sites (as shown on the Environmental Condition of Property Map) be done by personnel 
properly trained in Hazardous Waste Operations (HAZWOPER). 

I will be glad to answer any questions you may have. 

ir/!: 
BRAC Environmental Coordinator, 

Sour.hem Division, Naval Facilities Engineering Command 



CHARLESTON CARETAKER SITE OFFICE EXCAVATION PERMIT 

CSO Log Number= 053 
Request Date = 8 January 2002 
Comments Date= 17 January 2002 
Location = South End of Naval Complex 

Environmental Review Comments 

This project proposes the following: (a) to repair/replace significant pump 
stations, lines, and manholes. 

The Navy has Identified that in this area a release of hazardous substances has 
occurred, but corrective actions have not yet been implemented. It is 
recommended that contractor personnel ensure necessary precautions are taken 
to minimize dermal exposure to any workers who may come in contact with the 
soil. If contamination is discovered at any time during the courae of excavating, 
digging, trench;ng, probing, or any other intrusive activity, whether contamination 
is expected or not, all work shall be stopped immediately an~ the CSO shall be 
notified. Any soil that exhibits an odor, is visually discolored or has objects in it 
that would indicate the possibility of a release of chemicals requires notification. 

No soil shall leave the base without permission. Any soil excavated should be 
stored on site and returned to the excavation after the work is done. Sidewalk 
and pavement debris shall be disposed of as construction waste. 

If excess soil cannot be reused at the excavation site, the CSO should be notified 
prior to disposal for testing and disposal instructions. If you have any questions, 
please contact Amy Daniell or Rick Nielson at 743-9985. 



CH2M-JONES, LLC 

January 16, 2002 

To: Charleston Caretaker Site Office (CSO) 
From: CH2M-JONES, LLC 

Subject: DIG PERMIT FOR tmLITY SYSTEM IMPORVEMENTS (SEWER M10-
N039-W·B), PERMIT NUMBER 053 

CH2M-JONES, LLC, in cooperation with the Navy bas reviewed the attached Dig Perm.it. CSO 
log number 05 3, BDd identified that portions of the proposed work BieM are within or adjacent to 
Solid Waste Management Units (SWMUs), Areas ofConcem.(AOCs), and Underground Storage 
Tank (UST) sites. CH2M-JONES, LLC bas provided a SUDUDaIY of the sites and contaminates 
that could be encountered during the Utility Improvement Phase ill wor:k. CH2M-JONES, LLC 
has included selected bard copies and figures obtained from the RCRA Facility lnvestigation 
(RFI) Report for particular sites and a map identifying UST sites that a.--c near areas of proposed 
work. Should the reviewer require additional information, the RFI Report is on public record 
and should be utilized 11.9 necessary. 

ln addition to being aware of potential contaminates that may be encountered during sewer 
upgrades; the contractor performing the work should know that most SWMUs, AOCs, and UST 
sites have groundwater monitoring wells. The contractor shall stay a minimum di.stan.ce of five 
feet away from all monitoring wells. 

Site Summaries: 

SWMU 11 is located near the interchange formed by the junction of Bainbridge Avenue and 
Viaduct Road. From the 1940s to early 1970s the site was a settling pond used for the disposaJ 
of calcium hydroxide generated as a byproduct of the production of acetylene gas. The proposed 
work transverses directly across this former settling pond. A layer of calcium hydroxide (white 
product) a few inches thick bas been identified between 3 and 6 feet below land surface. The pH 
of this material has been measured and recorded at levels greater than eleven. Aloog with the 
calcium hydroxide layer, other construction type debris was identified at the site. The RCRA 
Facility Investigation Report (RFI) did not identify BDY industrial soil pathway Contaminates of 
Concern (COCs) for SWMU 11; however, serious consideration should be givea to relocating 
the proposed .section of sewer piping that crosses SWMU 11. 
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SWMU 8 is located on Hobson Avenue between Buildi.ogs 161 and XlO. This area was known 
as the sludge pits and operated from 1944 to 1977. This site contained three unlined pits utilized 
for the open dumping of used oil from naval vessels. The RFI identified arsenic and Bell7.0 (a) 
Pyrene Equivalents (BEQs) as site worker COCs. Remedial activities performed at the site 
removed large quantities of oiVoil impacted soils. Oil impacted soils and groundwater may still 
be encountered. Additionally, piping that carried the waste oil from the piers to the sludge pits 
are still in place. Partial removal of this piping during remedial activities found the piping 
wrapped in felt like material that was identified u Asbestos Containing Ma1eria.I (ACM). 

SWMU 9 is a fonner-landfill area that covers several acres. The RFI has identified COCs in soil 
and groundwater; however, work performed along Bainbridge Avenue mostly encountered 
normaJ backfill material. The contractor should be aware of the landfill footprint and realli:e the 
potential exists to encounter landfill debris. The contractor may want to consider performing test 
digs along the planned line of pipe installation prior to installation. 

SWMU 13 is a former firefighting training area on Dyess Avenue that includes Buildings 204, 
1303, 1306, 1309, 1310, 1313, 1744, and I 834. Diesel fuel and gasoline were utiliud while 
training personnel in firefighting techniques. Extensive soil sampling was performed and BEQs 
accounted as the primary contributor in risk calculations. Soil exposure scenarios showed there 
were no COCs identified for the hypothetical site worker. 

AOC 666 located near Osprey Street and Partridge A venue was investigated to asse.ss soil and 
groUildwater near a UST site that supplied No. 2 fuel oiJ to a beating Plant (Facility NS-44). The 
RA identified some risks from soil (BEQs. N~nitroso-d.i-n-propylamine, arsenic, and PCB) and 
groundwater risks were vinyl chloride and chloroJJlC'tbane. 

AOC 633 is located near Viaduct on Hobson Avenue (Building 451C). The site is an electrical 
substation and the RF( identified low levels of PCB's inside substation that are scheduled for 
remediation early in 2002. No COCs were identified by the RFI for site workers. 

AOC 709 (Zone G Grid Sample Area) is located between buildings 224 and 641 on Hobson 
Avenue. This site was remediated for low levels of PCB contamination in the surface soil. 

AOC 643 is s.n electrical substation QBuilding 125 and a UST site at Building 12 3 on Hobson 
A venue. The RFI identified BEQs and arsenic as COCs for a site worker scenario. It was also 
detemiined thar: subsurface contaminate levels showed three contaminants (PCB, BfiCWC, and 
dieldrin) exceeded Soil Screening Levels (SSLs) as a possible contributor to groUildwater 
contamination. 

AOC 671 is located between piers "Q" and "R" and was a metering house (Building 390SG) 
along v.ith its two associated 2~.000-galloo USTs. No COCs "Were identified for site worker soil 
pathway scenarios. Groundwater industrial s:cenario identified arsenic, mercury. manganese and 
thalliwn as COCs. 
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AOC 675, 676, and 677 are located at Buildings NS-2, 3 and NS-4 between piers "S" and 'T'. 
This site is currently being transferred to the UST program. Contaminates that may be 
encountered include petroleum. contaminates. No COCs were identified in the RF1 for soil or 
groundwater for site worker scenarios. 

AOC 678 and 679 is located between piers "T'' and 1V" near Building NS-1. The RFI did not 
identify any soil or groundwater pathway COCs. 

UST site at Building 681 on Hobson Avenue: (petroleum contamination may be encountered). 

UST site at Building NS-71 near Bordelon Avenue and Proteus Street (petroleum contsmination 
may be encountered). 

UST site at Building 640 on Dyess Avenue (petroleum contamination may be encountered). 

UST site at Building NS-79 on Dyess Avenue (petroleum contamination may be encountered). 

Respectfully, 
CH2M-JONES, LLC 

~41~ 
~~-~eames 

Site Superintendent 
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~&ranee And Odor.; CLF.AR, LITTLE l!' ANY COLOR, 
Boiling Pai.Jlt1 150 TO l58F 
Vapor PreHure (Id!! Hg/70 F): HO I 20C: 
Vapor Density (All-1): > AIR 
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Solubility Zn •ater: llEGLIGIBLE 
ferc:ent Volatiles By VolUDte: 100 

ODOR-~TERISTIC 

--==-------..,,..----------·~.-·•"!o=ll .• , _ ... __ ...... ~"-,...• ••"ll·---~---........ ~1'9 > ... 

!'in and .EJ\plQsion Hsand ~1:,t1. 
--~._,_.,,,_,_..-. ...... _.~..,_==-===raws ~....,..S..·1~· -II .,. ......... , ..... 1. 

Flash Poi.sit: -20F,-29C 
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~. 
SpocJ.al Fin 1"1ght1n; Proc: tJSE SCU.. WATER SnAY HAY BE USEM. IN 
KIBIHJZING V>.PORS ' COOLING CON1AlHEltS EXJIOS!:D TO m:A.T & FLAKE. AVOID 
SP'REM>IMG BUMDIG LIQUID 11/IW'ER USE» FOR. COOLING. 
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St.ability: .ns 
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BASES, OlCJDIZDIG AG£NT5 AND SELEC'!ED »UNtS. 
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CONSTRUCTION Co., INC. 
P.O. Box 2.80 • •OO WoOOWARO ROAO • GRANrrEVIU..£. SC 2.9829 • PHON£: 803-663 9259 • FAX: e•. • 

-r:""· 

( 

August I, 2005 

DHEC 
2600 Bull Street 
Columbia, SC 2920 l • l 708 

Attn: David Scaturo, P.E., P.G .. Managu 
Corrective Action Enguleering Sectron 
Bureau of Land Management 

-· . 

Ceni tied Mail 
7003 3 I 10 0001 5744 54 I · 

Re: Request to Re-evaluate the Human Health Environmental Indicator (CA725) 
Charleston Naval Complex 

Dear Oavid: 

r have enclosed the followmg, per your request: 

PSC Safety and Health Services, Inc. Industnal Hyg1ene Samphng Rcpo ~1 .... .. 
a Prelim.innry Report. 

2. Daily Log from 0212003 thru 06/2003. 

f have highlighted various areas in the report from PSC Safety for your convenience. 
Thanks for your help. Please advise if you may require anything further. I 'II be glad 11 
help in any way I can 

Sincerely, 

2.-0S:-

·379 
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June 23, 2003 

Mr. Paul D. Wyon. Sr. 
Wyatt & Wyatt ConstrUClioo Comp.any. Inc, 
ro Box 280 
l 00 Woodward Lake Road 
Gnm.itevillc:, SC 29829 

RE: CharlutoD Naval Redevelopment Autboriry 
Utility Syttem lmpro¥e.mcnts - .Phsst lil Sewer 
J>relimin11ry Jodusr:ri.d Hygiene Survey Ileport 

Dear Mr. Wyatt: 

... ... 

Per your cooversstion with Kris Thomasso~ the following Jetter provides a prdim.inar ~ 
tile Industrial Hygiene (JH) ~urvey coodu~d on the Utility System Improvements - Ph 
Sewer project on Juru: JI, 2003 by Kii.s Thomasson, CSP of PSC Safety and Health Sc.-· 
(PSC). 

The IH survey e-0nsistcd of mooicoriog for the pres...-nce of volatile organios/inorgaoics t 
photo ionization detector (PID) and collecting four soil sample.s. Air monitoring with tr 
and soil samples were collected at four locations as directed by Wyan Construction. 

PID readings were ta.keo of soU excavated fTom depths of 8-fooi Wld 15-feet Ambient a 
(sampled directly t\bove the soil) and head space (measured in air sp.:wc above soil in jar ~v 
rro reatlings were collected to evaluate the concentrations of volati)c:.s being cmittod fro'l • 
excavated soil. PIO ambient air concentrations J"aI18cd from peaks of 4 parts per millio11 ~. 
to 4 20 ppm of excavaLcd soil . Head space concentrations for two of the four loc.atioos ~" ' 
the maximum dctectfoo range {l 0,000 ppm) for the ucit The highest PIO rcocliogs were -
loc.atioo #1 idc;ntifie.d as Bui)diogs 640 and 79 on Dyess Avenue and location #4 . 

Soil samples collected fiom Jocarioos.111 & 4· were se::nt for labors.tory analysis. Soil sampT 
results from location# 1 indiCO.Ied the presence of four helogeus (Bro111omcthanc, Cblorofc 1 

Iodorncthanc, Melhylcne Chloride), alld results from location #4 indLcated the presence of 
haloncn (Bromomcthaoe). 

Ba.c;ed on the PID o.nd soil s~ple results, PSC recommends that pezso113l a.fr samplfng be 
c:onduclcd of employees work:ing in the affected areas to quantify their potential cxpo1un: t, 
suspect air contaminants. · 

Sincerely, ~ #:---:----_ 
-----... ... 

Michael 0. Palmer cSP, CUI, CHM.M 
l'resident -. 
PSC Safety and Heeflh Servic~. lne. . . 

·.~ 
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PSC Safely end H111allli Services., Inc. 

11474 .( K1119i1on Pile · Y.noiville, TN 37922 · (865) 777-1 t!OI · Fo11 (865) 777· l.404 · psc@psc$ofely.com 

INDUSTRIAL HYGIENE SAMPLING· REPORT 

Prepared For: 
\Vya.tt & Wyatt Construction Company, Inc. 

PO Box280 
100 Woodward Lake Road 

Graniteville, SC 29829 

Prepared By: 

PSC Safety and Health Services, Inc. 
11424-C Kingston Pike 

Knoxville, TN 37922 

June 27, 2003 
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EXECUTIVESUMMARV 

On June 11, 2003 PSC Safety and Health Services, Inc. (PSC) conducaed an industrial hygiene 
survey on the Utility System Improvemenls - Phase 111 Sewet project Monitoring was 
conducted for the presence of volatile organic:linorganic compounds using a photo ionization 
detector (PID), direct reading instrument. Soil samples were also collected and submitted to a . . 
lnboratory accredited by the American Industrial Hygiene Association (AIHA). Sampling was 
conduc1ed by Kris Thomasson. CSP or PSC at locations as directed by Wyatt Construction. 

The PID readings were taken or soil excavated from depths of approximately 8-fecf and IS-feet. 
Ambient air (sampled directly above the excavated soil) and head space (measured in air space 
above soil in the jar) type PJD readings were collected to evaluate the concentrations of volatiles 
being emined from the excavated soil. PID ambient air concentrations ranged from peaks of 3 
and 5 pnrts per million (ppm) to 420 ppm of excavated soil. Head space concentrations for three 
of the four locations exceeded the maximum detection range (10,000 ppm) for the unit. The 
l1ighes1 PIO rcndings were from location #1 identified as Building 640 and 79 on Dyess Avenue 
and localion #4 which is identified as the north side of the Coast Guard - Long Term Parking lot 
on Halsey s1rec[ 

Soil samples taken from locations #I and #4 were sent for laboratory:analysis. Soil sample results 
from local ion If I indicated the presence of four halogens (Bromomethane, Chloroform, 
Iodomethane. Methylene Chloride), and results from location 114 indicated the presence ·or one 
halogen (Bromomcthane)_ 

PSC recommends that personal air sampling of employees working in the affected areas be 
conducted to quantify their potential exposure to suspect air contaminants. Until such time as the 
personal exposures. can be quantified, and based on elevated PID readings obtained, the detected 
presence of some halogens and organics in the soil samples and noticeable odors during the 
sampling, it is recommended that any worker use Level B personal protective equipment, which 
includes a supplied air system and chemical protective clothing. as described in Appendix B of the 
Occupational Safety and Health Administration (OSHA) 29 CFR J 910.120 - Hazardous Waste 
Operations and Emergency Response (Hazwoper) standard. This recommendation is based on 
29CFR1910.120(c)(5)(iii-iv), 1910.120(g), and 1910.120(h). 



INTRODUCTION 

On June 11, 200J PSC Safety and Health Services, Inc. (PSC) conducted an industrial hygiene 
survey on the Utility System Improvements-Phase Ill Sewer project~ Monitoring was 
conducted for the presence of volatile organicJinorganic compounds using a photo ionization 
detector (PID). direct reading instrument. Soil samples were also collected and submitted to 
Analytics Corporation (Analytics) a laboratory accredited by the Arneric.ari Industrial Hygiene 
Association (ATHA). Sampling was conducted by Kris Thomasson. CSP of PSC at locations as 
directed by \Vyatt Construction. The objective of the survey was to evaluate the presence of 
contaminants in the soil that could b.e the source of symptoms being reponed by employees of 
Wyntt & Wynu Constmclion Co., Inc. (Wyatt & Wyatt) during excavation work as part of the 
Utility Systems lmprovcments Phase Ill - Sewer project. 

This report is for the sole use o_f Wyatt & Wyatt Construction Company, Incorporated. Use of 
this report by any other parties will be at such party's sole risk. and PSC disclaims liability for any 
such use or reliance oy third parties. The results presented in this report are indicative of 
conditions only during the time of the survey. This study does not purport to include every health 
hazard at this location, and only those areas and exposures specifically mentioned were evaluated_ 

1.0 Sampling and Analytical Methods 

Monitoring was conducted for the presence of volatile organic/inorganic compounds using a 
photo ionization detector (PID), direct reading instrument. Soil samples were al.so collected and 
submitted to a laborntory accredited by the American lndustrial Hygiene Association (AIHA). 

PlD readings were taken of soil excavated from depths of approximately 8 ft. and 15 ft. Ambient 
air was sampled directly above the soil as it was removed from lhe excavation and placed on the 
ground immediately adjacent Some readings were taken wrule soil was in the_ bucket ofthe 
Track-hoc prior to being placed on the spoils pile. 

Head space readings were collected from soil placed into I 000 ml glass sample jars provided by 
Analytics. The jars were fdled to approximately~ full then a latex glove was stretched over the 
top of the jar and secured in place with a rubber band. The sealed jar containing the soil was the 
allowed to sit unopened for 20-3 0 minutes. The latex covering the jar was punctured and the 
probe of the PID was inserted into the head space ofthe sample jar. Readings were recorded and 
the soil was returned to the pile of excavated materials. 

Dulk soil samples were collected at four locations. A 1000 ml glass sample jar provided by 
Analytics was filled with soil collected from approximately 15 ft. deep at each ofthe four 
excavations being evaluated. The sample jars were closed wilh the lids provided and then taped 
closed to ensure the seal remained intact during shipping. Samples fi"om locations designated as 
Hl and #4 were sent for laboratory anaJysis. Soil samples were packed on.ice in a cooler provided 
by Analytics and shipped 10 the laboratory using Chain ofC11stody procedures. 

\IPSCSERVER\Dau\Clicntl\W)'all &: W)1!1\IH Rpt OJOW.doc 
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2.0 Sampling Results and Discussion 

2.1 rm Readings at Sample Location NJ 

lnilial PIO readings of ambient air concentrations above the excavated soil at location Ill 
between Building 640 and 79 on Dyess Avenue. reached a peak of.420 ppm and were 
consislenl at levels of 120-140 ppm. These readings were obtained from soil pulled from 
approximately 15 fl. deep. The initiaJ excavation was backfilled after these samples were 
collected. He.ad space readings obtained using the methods described in seqion 1.0 were 
beyond the capacity of the PTO used (>9999 ppm). A bulk soil sample was-eoflected at 
lhis localion. 

A second excavation a I approximately the same depth and adjacent to the initial 
excavation was made following the evaluation of the other three locations. The purpose 
of the second excavation was to allow representatives of General Engineering & 
Environmental, LLC to obtain PID readings of the site. Neither PSC or General 
Engineering and Environmental, LLC obtained significant readings from the second 
e."ca va tio n. 

2.2 Pll> Readings at Sample Location #2 

This site is located at the northwest comer of the Coast Guard Long Tenn parking lot on 
Halsey St_ rrn readings reached a peak ofJ ppm from soil collected at approxiinately 15 
fl. deep. Head space readings obtained using the methods described ia section 1.0 were 
beyond the capacity of the PIO used (>9999 ppm): 

2.3 rm Rending!!: at Sample Location #3 

This site is located just west of the entrance gate along the fence on the north side of the 
Coast· Guard Long Term parking lot on Halsey St., and west of/ adjacent to location #4 
described be! ow. r ID readings did not indicate the presence of any volatile 
organic/inorganic compounds (0 ppm) from soil collected in this location. Head space 
readings were not obtained for this sample locauon. 

2.4 rm Readings at Sample Location #4 

This site is located just west of the entrance gate along the fence on the north side of the 
Coast Guard Long Term parking lot on Halsey St., and cast of/ adjacent to locition #3 
described above. rro readings taken with soil in the bucket of the track-hoe reached a 
peak of5 ppm from soil collected at approximately IS ft. deep. Head spaoe readings 
obtained using the methods described in section 1.0 were beyond the capacity of the PID 
used (>9999 ppm). 

VSCSER VER\Oau'Cl~W)'IG .It Wrd\IH Rpl 0306~ 



2.5 Bulk Soil Sample Analysis 

Two of the bulk soil samples coltected were submitted to Anal>iics for analysis of vo1alile 
organics and totaJ petroleum hydrocarbons. The results are indicated on the table below. Items in 
bold indicate the presence of that substance in the soil sample. Results with< indicate levers 
below the detection limir of the analysis method used. :: .~ 

Cont•mlnanf An•IY1kal Method Sample Raatu Samp~ Raults 
Locadoa#l Locatlon#4 

Tcital Petroh:\un Mydrocn.rhorl5 TrH-rR 18m~m3 12 mg/m1 

Vola1ile Org.11nu:!i: 

l, ldichloroctl1anc NIOSH8260 <SO ug.lkg <50 ug/lcg 

I, I dichloroclho..."flc NIOSH8260 <SO ug/kg <SO ug/kg 
I. I dichloropropcnc NIOSI-18260 <SO uglkg <50 ug(kg 

I, I, I Trichloroethane NIOSH8260 <SO uglkg <50 uglkg 
I , I .1.2 T etr1tChlor~U1Mc N10SH8260 <50 uglkg <50 uglkg 

I. J ,2 TriehlmoclhMc NIOSH8260 <SO uglkg <50 uglkg 
I, I ,2 ,2 Tctrachloroctl1ane NIOSH 8260 <5C> u&'l(g <50 uglkg 

1,2 Dihromo-J-Ch!oroprop1mc N10SH8260 <50 uglkg <50 uglkg 
l .2 Dibromoc:thnne Nf0SH8260 <SO ug/kg '<SO uglkg 

1,2 Dichlorohcw.cnc NIOSH8260 <SO uglkg <SO uglkg 
J ,:! Did1tomctlrnnc NIOSH8260 <SOug/kg <SO uglkg 

1.2 Dichlornpmpanc NIOSH8260 <SOuglkg <SOugllcg 
I • 2 , J T rid llorol.1C117.cnc NlOSH8260 <500 uglkg <SOO uglkg 
1,2.J Trichlororrornne NlOSH8260 <50ug/kg <SOug/kg 
I , 2,4 Trichlorolhi.."flzenc NIOSH8260 <SOOup/kg <SOOuw'kg 
1,2,4 Trimcthvlbenzcne NIOSH8260 <50 u,,;kg <SO u21lc.e: 

1,3 Dichlorobcnzc:nc NIOSH8260 <SOu9Jki <SOuw'k~ 
I ,3 Dichloropropnnc N10SH8260 <50uwb: <SOuw'bt 

1,3.S Trimcthvlbcnzcnc NIOSH8260 <SO uftllc2 <SOuw'kg 
1.4 Dicblorobenzcnc NIOSH8260 <S0\W\c:R <SOuWb 
2.2 ·Dtcbloropropane NIOSH8_260 <SOuWk;p; <SOu,;'kp; 

2·13UllU10flC NIOSH8260 <50uv.lk11: <SOuwb 
2-Chloroclhvl Vinvl Ether NlOSH8260 -<SOuelkst <SOulllb: 

2-Chlaro1ol11enc NTOSH8260 -<SOuWk« <SO~ 

2·Hexononc NIOSH8260 <SOuWJcg <SOuvkll 
4-Chlorololucne NIOSH8260 <SOu21ka. -«luw'b: 

4.f.A:ethyJ-2.rcn1anonc NIOSH8260 <2SOtWk:R <250uWQ: 
Acetone NIOSH8260 <2SOuWka. <2.SOuwb 

Ace!onilrilc NJOSH8260 <50-uglkg <SOwtlb 
Acrolicn N10SH8260 <SOuWkst <50ug/kg 

Aery I on i tri le: NIOSH8260 <SOu,;lcp; <50uglkg 

\\PSCSER VF.R\Dai..'Cliau\Wyaa I: W,..u\11{ Rpl 0106uloc 

.: 



d~~ -
t ~·A-A ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
....,..... .~, ......... 

-

Conl•mlnanJ A.nal)11cd Mdbod ~11111pk RM11lt• Saaplc Ra111b 
·~ -.. I.ocadon#l 1Acadon#4 

Benzene NJQSH8260 <SOuwh <SOulrA:'1 
Dro~ NJOSH8260 <SOuolke <SOu&!Jko 

BromochlOronicthanc NJOSH8260 <SO uRlkll <SOuwlc~ 
Oromodiebloromelhonc NlOSH8260 <SO utlllc:e <SOuw'k2 

Bromofonn N10SH8260 <SO ug.lkg '<SO uJUk:a 
Sromont.eCh•ne NIOSH82~ 1070ufllb ~S7u•llur 

Carbon TC'llttehforidc NtOSH8260 ~Oua&o <SOuelk2 
C11rbon disulfide: N10SH8260 <SOu~ <SQu~g 

ChJorobcnzen.c NtOSH 8260 <SOualkat <SOuJ?lk2 
CMOlootbromomclhcnc: NIOSH8160 <50ult/k12 <SOuglk~ 

Chlorc:1hane Nl0SH8260 <SOuazlb <;SOuru'b 
Chlorol'om• NJOSH8260 87.0 lie/kt! <SOuaA:e • 

Chloromcthnnc NIOSH'8260 <lOOu~ <IOOu~ 
Cis-1 :i OicWorcthcnc NJOSH 8260 <50uell.:2 <SO uJ?J'U 

Ci.-.-1.J, Dichlor0c;thnnc NIOSH8260 <50ualka <SOuWk1r 
l.)lbromom\!lhone NlOSH826Q <50u~~ <SOug/kg 

DicbJorditlourorn~ltone NI0$t8260 <SOu~e <SOuA?J\:2 
Ellwl MelhacrvJa!c NIOSH8160 <SOuWkR <50ulll1<~ 

£Uavbenzct11: Nt0SHS26o <SOu~2 <SQ UiUk'1 

Hoxachlorobutodienc NJOSH8260 <SOOuwh <SO() uelkl? 
todomcth•ne NIOSH8260 7l4u~ <SOO ugjk2 

t~···-·•,.I Ether N10SH8260 <SOu~a <50 u1Vlc2 
lsooronvl benu."Tlc NlOSH82(iO <50ualkf't <SOui?/b. 

M,P Xylem: NIOSH 8260 <lOOuwn <100uvlka 
Mc1h11crylonitrilc NJOSH8260 <50uaJb <SOuWk~ 

Mcthvl mc1J111crvl11tc NJOSJ:f 8260 <50 UIZ/lc:I? <SOuglkg 
Methyl Hlulvl Etha NIOSH8260 <SO u"1lc2 <SOuglkg 

M~thvlene Chroridc NIOSH8I60 87.() Ul!/J.2 <;SO Ualkl1' 

N-Dmvlben7.ene NlOSH8260 <SOu211ca <SO Ullikll 

N-Pronvlbl!nlene N10SH82~ <50 UeJkll . <SOueAC2 
NuPhlholcnc Nl0SH8260 <SO() ul?lb <SOOultlk2 

O·Xvlc:nc NIOSH8260 <SOuwb <SOullkl? 
P -ls:opropvlcolueoc: NlOSH 82ti0 <SOu.v'b <:SO ugt'kg 

Scc-Dutylbenzene NIOSH82~ <SO ull'kr <SOu21h 
S1vrcne NlOSH8260 <SO ue.lksr <SO Wlik.11 

Ten ·Dutvlbenzcne NIOSH8260 <SO ul'lk2 <SO u21'.k2 
T~ochlonxlhene NlOSH8260 <SOU&lbz <SOuelb 

Toll.l'C'l"te NIOSH8260 <S0u"1kll <SOulllb 
Trans· I. 2 OichtorOc:lharn; NlOSH8260 <SOuatb <SOue.c'b 
Trans· J ,3 Olchloror>rooenc: NIOSH8260 <SO u"1k2 <SO utl!.IU 

Trii:hlorocd1c:ne N10SH8260 <50u~t. <SO u2ilce 
T nch1oronuoromethane NJOSH82&) <SO ufllkll! <SO ulZlkR' 

Vinvl Chloride NTOSH &260 <SOu21k2 <SO ulllk11 
Vinvl A(;Ct11.e NIOSH8260 <SOuglk~ <SOUWk:S-1 
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J.0 Conclusions: and Recommendations 

The presence of some halogens and organics above nonnal background levels were identified 
through direct reading instrumentation air monitoring and soil sample analysis by Analytics 
Corporation. 

PSC recommends lhat personal air sampling of employees working in the· affected areas be 
conducted to quantify their potential exposw-e to suspect air contaminants. 

Until such time ns the personal exposures can be quamified, and based on elevated PID readings 
obtained, the detected presence of some halogens and organics in the soil samples ind noticeable 
odors during the sampling, and symptoms reported by employees, it is recommended that workers 
use Level B personal protective equipment. which includes _a supplied air system and chemical 
prote.ctive clothing. as described in Appendix B Qfthe Occupational Safety and Health 
Administration (OSHA) 29 CFR 1910.120 - Hazardous Waste Operations and Emergency 
Response ( H azwoper) standard. This recommendation is based on 29CFR 1910 .120( c )( 5 )(iii-iv), 
19 IO. l20(g), and 1910.120(h). 

: 
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"*NOTE 

Hazardous Matcrfals-that Wyatt & Wyatt's men may have been exposed to for J 4 weeks 
based on the information in the SCDHEC KDig Pennit 053" .. 

BEQ's 
••pcs·s (VERY BAD SUBSTANCE) 
N-ni troso-di-n-propylami nc 
ARSENIC 
Dicldrin 
Mercury 
Manganese 
Thulium 
Petroleum contamination 
""' 111 Hcxanc (was dctccrcd 5128/03) 



CHARLESTON NAVAL COMPLEX 
DAil..Y LOG 

Thursdav. Februaiy 20 thru Monday, February 24 Wyatt contracted (via Purchase Order 05-
23j69-013) with C.R. Hipp Construction. Inc. (Hipp) and agreed 10 provide equipment and labor 
for installation of underground piping in accordance with supplied general requirements, bid 
specifications and working drawings. Drawings were lhe only docwnents that Wyatt received. 
No general requirements docwnenl nor project specifications were received. No copies of eny 
permits or environmental assessments were received. nor any possible environmen1al concerns 
disclosed 81 the time of contract. 

Tuesday. Februarv 25 thru Monday. March 3 Wyatt developed a phasing work plan to 
accomplish contract obligations. We planned to start at manhole 323E, end of the line. Wyatt 
shared the strategy with Hipp so pile driving operations could be accomplished ahead of our 
scheduled operariuns. Hipp agreed and began their work. 

Tuesday. March 4 thru Wednesday. March 12 Hipp's pile driving was not complete as 
previously agreed and there were: no available work areas to cornmence OW" exca\•stion 
operarions. Our workers pre-cur all the timber saddles while waiting for Hipp to complete pile 
driving in 1.h e v1ci.n ity of manhole 3 23 E. Hipp' s pH e driving operations encountered unknown 
obstacles. Two steam lines and rwo conununjcaiion duct banks halted pile driving east of Hobson 
Street. Pile driving west fo east along Halsey Street enco1mtered electtical inlerference berween 
Dyess Avenue and Hobson Street. 

Thursday. March 13 lhrough Fndav, March 21 Wyatt began excavation nt manhole 6 since no 
other areas were available lo us. We excavated. graded. poured footer and set manhole 6. We 
installed the firsl 60' or 20" ductile iron pipe south along Dyess Avenue. Our workers began 
complaining of foul odors and reponed lhem to Hipp's Supcrintendcrn and Charleston Naval 
Complex Redevelopment Au1hority's (RDA 's) ln:spcctor. Our workers were told lhal the area 
was swamp land and that the odors were to be expected. AJI materials were to be supplied by 
Hipp, so Wyatt requested backfill material once the pipe was bedded. We backfilled with 
excavated material as dire.cted by on-site inspectors. although rn.ruerial was saturated, WJsuitable, 
and could not be compacted. ·lbe material was sloppy and required weeks of drying time before 
any equipment could access across lhc backfilled 1rencbed areas. The seam between the adjacent 
undisturbed earth and bacl:filled trenches cracked as lhe top couple inches of backfill material 
dried and became crusty. We fabricated a plywood "'doghouse" form to use with sheet piling 
around the end of lhe previously-laid pipe when the ITench box was moved so wc could install the 
nex.tjoint of pipe wilhout the saturated backfill slumping and running imo our current work area. 

Mondav. March 24 thru Wednesday, March 26 Wyatt continued installing pipe towBrd 
manhole 5 at Thomback Avenue. Unpleasant smcJls became worse. but they weren't consistent 
aJong the trench. Some areas were worse than others. Production rates fell. Our workers began 
exh.ibiting flu-like symptoms such as headaches, nausea, aches and tiredness. They were 
lclharg1c and their energy levels were diminished. Motor coordination lessened. St.ill, they wen: 
reassured by Hipp, RDA and rhe Projecr Safety Officer, Kenny Angel, that the smells were 
merely rypicaJ swwnp odors. J go1 sick personally and had 10 be driven home. I had ell the 



symploms of a heart attack. I had chest pain and irregular heartbeat I wen I to the hospital and 
they c:onfinned the irregular heartbeat. They monitored me until all of my bodily functions 
seemed to rerum to nonnal, then discharged me. I am physically ill and depressed. My motor 
coordination and reaction rimes are diminished. Meanwhile, at an area adjacent to our operations, 
rankers and pwnps were being sci up in a parking lot ll!ld Wyatt was asked co relocate stored 
materiab i11 order for L~m unknown operation lo conunence. We obliged and moved the pipe es. 
requested. We questioned what was happening with tbe tanks and pumps and we were told that 
live anununirion and hospilaJ syringes were discovered during separate excavation operations in 
that area. 

Thlll5dav. March 27 Wyatt excavated, graded and poured the concrete footing for manhole 5. 
We fabricaced a srcel "doghouse" remphne to replace the plywood one. 

Friday. March 28 thru Sunday, March 30 Wyatt waited for concrete footing at manhole S to 
cure. No other areas were available for work. 

Mondav. March 31 
manhole 5. 

Wyatt llf\covered manhole S footing. We excavated and prepared to se1 

Tuesday, April I tluu T ucsdav. April S 
repaired 411 service hne. 

Wyan set manhole 5 and 20'' ductile iron pjpe. We 

Wednesdav. April 9 Wyan repaired an llflexpected (not shown cm the drawings) 11" stonn 
drain damaged by llipp's pile driving operations. Our operations were halted whi1e we fought 10 

keep tbe current sile dewarered We pwnpcd exrraordinary amounts of (presumed) stonnwaler. 

Thursda)I, April 10 thrn Sunday, April 20 Wyatt waiting for a work area to be made available 
to us. 
Monday, April 21 and Tuesdav. April 22 Wyan again pwnped (presumed) stonnwater and 
installed 20" ductile iron pipe 

Wednesday. April 23 
fittings. 

Wyatt se1 manholes J and 4. We installed 20" ductile iron pipe and 

Thursday, April 24 and Friday, April 25 Wyan installed 20" 811d 8" ductile iron pipe and 
fittings. We poured 4 cubic yards of concrete. 

Monday. April 28 Wyatt again pwnped (preswned) stormwater for S hours. We poured 2 
cubic yards of ooncrcte at manholes 3 and 4 f oc the drop inverts. 

Tuesd!)'. April 29 thru Tuesday. May 6 
toward manhole 2. 

Wyan installed 20" ductile iron pipe al manhole 3 

Wednesday. May 7 Wyatt installed 20 .. ductile iron pipe and replaced 36' of 16" stonn line. 

Thursday, Ma\· 8 Wyatt installed 20" ductile iron pipe. We were asked lo haJt our operations 
short or manhole 2 until the pile driving and prep work was oompleted by Hipp. We were told 
tbm a limi1ed area in the vicinity of manhole 6 was available for us to work. We mobilized labor 
and equipment back lo manhole 6.('We could have dropped back lo the 8" Gravity Sewer 
(Dwg.CJ.8 between Station 8 + 04.07 & Statiori 14 + 10.31 & existing Manholes 73-B, if we had 
been given our clearance badges that we applied for in March 2003.) 



Friday. May 9 Wyan insllilled 20' of 20" ductile iron pipe from manhole 6 toward manhole 7. 
Workers again became sick with headaches,. nausea, dysentery, and skin rashes. 

Monday, May 12 and Tuesday. May 13 Wyatt installed 40J of 20" ductile iron pipe. We 
stopped approximately 45' short of the manhole 7 because a live tie~in wilJ be necessary once the 
entire system is in place. Wyatt fonned the footing at manhole 7 wtd poured 3 cubic yards of 
conc;rc:1e. 

Wednesday. May 14 We sel the box for manhole 8. Wyatt set forms for manhole 8 since area 
bad already been excavated. Heavy odors were present again. We eocowiterecl what we 
suspected to he raw sewage. Again, workars became ill. Jnspectors and safety representatives 
from Hipp and RDA assured Wyatt workers that the suspected raw sewage was just typical 
smelly swamp sludge. Since our workers were sick, we informed Hipp and RDA th.al our men 
could not continue to work in the sewage and smell that they were encountering. At this point 
RDA inspector made a decision to call the Na''Y inspector to come and inspect the site. The Na\.'y 
representative showed up on 1he site and the fim thing be said was ~ Your digging pc:nnit states 
that the Contractor is responsible for protecting their men against contaminated materials" due to 
this area is comaminaled. No inspectors or safety personnel evtT mentioned contamination. This 
was the first time anyone had ever men1ioned the digging pennit or contamination 10 Wyan. Mr. 
Wyatt 1hen rumed and asked Andy Campbell about the pennit Andy replied "a copy of lhe 
permit is in Hipp's fi.Je and we were welcome to review ii if we had only ask. We had no 
knowledge of any contamination at the project site. No provided documents mentioned anything 
about contamination. No postings .at the job si.te alerted us that the sire was contaminated. NO 
inspectors or safecy personnel ever mi::ntionecl contamination. Since learning of the contamina1ed 
project sile, we have limited work to non-earth-disturbing activitie$. 

Thursdav. May 15 Wyan reswned welding. steel. 

fridav. May I ti Wyatt poured 3 cubic yards of concrete for manhole 8 footing. We welded 
steel at the "shop'' for balance of the day because there were no other avo.ilable areas for us to 
work. 

Monday, May 19 Since there were still no accessible areas available for us to work, we welded 
I-beams for lift station. We back.fiUed Hnd pul gravel in driveway so cars could get in & out of 
parking lot. Wyau resumed welding steel. 

Tuesdav. May 20 Wyatt continued welding steel. 

Wednesdav. May 21 Wyan modified beams end continued welding steel. We received a copy 
of the expired Charleston Caretaker Site Office Excavation Penn.it 053 and BSSOciated (partial) 
documentarion of the RCRA Faciliry IJlvestigation Repon at the Weekly Progress Meeting. 
Docwnents disclose contamination at the project site. 

'flmrsdav. May 22 Wyatt conlinued welding steel. We set the trench box between manholes 3 
and 2. 

Friday. Mav 23 thru Tuesday. Mav 27 W}'alt waited for Hipp to drive pile and have an area or 
areas available for us to continue work. We unloaded beams and continued welding steel. 



Wednesday. May 28 Unloaded S1 I-beams, fabriea1ed steel beams for shoring box. Wyan 
continued welding and waiting for Hipp to make-a place available for us to wock Mike Coyle. 
Wyatt's foreman. attended t.he Weekly Pr9gress Meeting_ He hnd a skin rash, his eyes were 
irritated, and he reC«!nrly had an unexplmncd weight lQss. .Before the discussion of any ilinesses 
and $)'1Dptoms of Wyatt's employees. Hipp cxwsed their pile driving subcontractor trnm the 
meeting. 

Thursday. May 29 and Friday. May 30 Wyat1 conli'nucd welding and waiting. for Hipp to drive: 
pile and have an area or areas available for us to continue work. 

Saturdav. May 31 thrn Tuesday. June 3 Wyatt oontinued waiting for Hipp to drive pi.le and 
have ~ area or areas available for us to continue work 

Wednesday. June 4 Wya.tt pre~ented independent test lab resuhs to Hipp, indicating that the 
project site was comaminated with hexane. 

Wednesday. June U Wyatt received a copy of a letter at the Weekly Pregr.ess Meeting, dated 
June fO, from Hipp to RDA slaJing that: the work has stopped as per the General Conditions of 
Hipp's coniract After me meeting concluded, 1 went to the field and asked ooe of Hipp's 
foremen if he was aware thal die pm.iect area was contaminated. He responded negatively. 



APPENDIX D 

Soil Contaminant Survey 
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Mr. Gene Knisley. P.E. 
Charleston Naval Complex Redevelopment Authority 
1360 Truxton Ave., Suite 300 

CHARLESlON NAVAL COMPLEX· .. 
REOEVElOPMENl AUTHORITY.· 

Charleston. South Carolina 29405 

Re: Sample Collection and Analysis 
Sewer Line Construction Site 

Dear Mr. Knisley: 

General Engineering & Environmental, LLC (General Engineering) conducted on 
July 8, 2003 a soil contaminant survey at the sewer line consauction site located at the 
Coast Guard Long Tenn Storage Yard and along Dyess A venue on the former Charleston 
Naval Shipyard The purpose of this survey was tq identify soil contaminants that could 
be the source of health symptoms reported by workers installing a new sewer line. 

FIELD MEASUREMENTS 

James R. Holtzclaw Ph.D., C.LH. and Carol Sandel of General Engineering 
conducted the survey. Excavations were dug at two locations along Dyess Avenue. Soil 
samples including multiple duplicates at each location were collected from several 
different excavation depths and placed in glass jars for subsequent quantitative analysis in 
the laboratory. Gas samples were collected in Ted.lat bags and on charcoal tubes for 
subsequent qualitative analysis in the laboratory. 

Excavated soils were swveyed using a photoionization detector (PID) to identify 
the presence of volatile hydrocarbon contaminants. Elevated readings from the PID were 
noted for several soil samples during the early portion of the excavation and elevated 
readings were also noted when the beadspace of several of the sample jars was measured. 
No response from the PID was noted during soil screening in the late morning or early 
afternoon, unless the sample was very wet. 

Gas concentrations at the bottom of the approximately 15 - 20 foot deep 
excavations were measured using the PID and a four gas meter immediately after 
completion of the excavation. The total hydrocaroon concentration measured with the 
PID was 0 ppm. Carbon monoxide and hydrogen sulfide concentrations measured with 
the four gas meter were 0 ppm. The oxygen content measuied with the four gas meter 
was 21 %. 

r:r=m ·-ol ~THE QEl GROUP, INC, 

P.O. Bal 30712 • Chat1eston, SC 29417 • 2040 Savage Road (29407) 
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After completion of the initial measurements in the excavation, the excavations 
were covered with a polyethylene sheet that was covered along the edges with the 
excavated soil. After approximately two hours, a small slit was cut in the polyethylene 
sheet and the gas concentration at the bottom of the excavation was measured again. Gas 
concentrations measured by the four gas meter were 0 ppm and approximately 19.4% 
oxygen for both excavations. The PID reading was approximately 30 - 40 ppm for both 
excavations. The charcoal tube and Tedlar bag samples were collected from the bottom 
of the covered excavations. 

The excavations were left covered and re-tested on the morning of July 9, 2003. 
Gas concentrations measured by the four gas meter were 0 ppm and 21 % oxygen for 
both excavations. The PID reading was approximately I 0 - 12 ppm for both excavation~. · 

LABORATORY ANALYFli 

Representative soil samples were submitted to the laboratory for the analysis of 
volatile organics, semi-volatile organics, pesticides, herbicides, and Polychlorinated 
biphenyls (PCBs). Additionally, the volatile organic analyses included a list of 
tentatively identified compounds (TICs) which is used to identify non-target compounds 
in the samples. The labocatory analyses did not identify the presence of a significant 
organic contaminant in the samples. Only common, backgroun.d laboratory contaminanrs 
were identified in the volatile and semi-volatile organic analyses. No contaminants were 
identified in the herbicide and PCB analyses. Trace levels ofDDE were fowid in all 
samples and barely measurable levels of Die1drin and/or DDT were found in two -
samples. The laboratocy certificates of analysis are included for your information. 

Qualitative analyses of the charcoal tubes and the Tedlar bags were conducted in 
our laboratory. No chemical contamination was observed in the samples. 

DISCUSSION 

There is a disagreement between the field measurements conducted with the PID 
and the subsequent laboratory analyses of the collected soil samples. The PID field 
measurements conducted on July 8, 2003 are similar to those obtained on June 11, 2003 -
elevated PID readings were obtained during the morning and from the headspace of soil 
sample containers, but not during soil screening conducted later in the morning or 
afternoon. On the other band, laboratory analysis of soil samples collected during the 
June 11 and July 8 surveys did not identify the presence of any volatile organic 
contaminants in the soil samples. The laboratory analyses suggest that there may have 
been a problem with the PID field measurements. 

To resolve the disagreement between the field and laboratory analyses, the PID 
manufacturer (Photovac) was contacted on July 25, 2003. During the telephone 
conversation between Dr. Holtzclaw and a technical expert at Photovac, the Photovac 
representative noted that he had observed from time to time, problems similar to that 

GENERAL ENGINEEAINO & ENVIRONMENTAL, LLC 
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observed above. According to the Photovac rcprc.seo.tative, the most likely explanation is 
that a small amount of water vapor is condensing on the coilection screen inside the PID. 
Tb.is condition can, for a variety of reasoas, allow an electrical current to reach the 
detector circuitry thereby producing a false signal. The condition most likely to cawe 
water condensation in the PID is when the temperature of the PID detection chamber is 
less than that of the sample gas. This is also the condition that one would expect when a 
PID is taken from an air-conditioned environment to the.field during the summer, and : 
also when s~ling the bead.space of soil containers that have been left in the sun (i.e., 
they are warm). You would also expect the likelihood of this problem to decrease as the 
PIO is operated and its internal temperature equilibrates with the ambient temperature. 
All of th.is is consistent with the observed field rc.sulls. · 

Based on the above discwsion, we must conclude that the field PIO results a.re, ai: 
best. inconclwive and that the laboratory results should be relied upon. 

CONCLUSIONS 

No chemical contaminants were detected in any of the soiJ samples in sufficient 
quantities to produce the health symptoms reported by site workers. However, it is 
interesting to note that we did detect trace quantities of DDB in the soil samples and that 
trace quantities of DDB were detected in blood screens of at least some of the workers 
reporting health problems. Consequently, we suggest that the RDA and its 
subcontractor& revlew their site safety plans and take appropriate precautions to prevent 
contact with soils that may be contaminated with pesticides. If you wish, I will be happy 
to assist with the development of a suitable site safety plan. 

If I can answer any questions or provide you with additional information regarding 
our results to date, please contact me at my cell phone nwnber, 697-2196. Thank: you for 
the opportunity to assist you with your indwttial hygiene needs. 

fc: cncr00103_rpt.doc 

Yours very truly, 

f:::;:2 
Senior Staff Scientist 
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Certificate of Analysis 
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Prujecc ~Sitt Eval1111doa 

CJieol Sample ID: 
Sample ID: 
Mlbb.: 
CollutDate.: 
Rccdve Date: 
CoUeclor. 
Mai:uun:.:: 

E.tcavltion .fl @ JS' 
B37S7003 
Soil 
08-JUL..03 12:1S 
08-JUL.-03 
GEL 
27.6'1> 

Rcpolt Dau:: J111y 25. 2003 

Proiect: CNCR00103C 
Clim ID: CNCR.001 

of s 

DL llL Ualts DF AMl,..0.te Time Blkb Mdbod 
Smd-Volldlel-GCJMS 

JSianmoc n:'L BNA. Soll 
1.1·..aipa,1 u ND 24.4 460 ~ ICGBI 07/JIWJ ins 26)6'7 I 
1.2.4-~ u ND 17.$ 460 uw'kr 
1.2~ u ND 13.S 460 ~ 
1,3-Dldilarobmzcne u ND IS.7 460 uWt.! 
1,4-Dlchlorobamne u ND 11.6 460 uwti; 
1,4,5-Trieblozapltcnol u ND 23.9 460 uwti; 
1.4,6--Ttii::hbopbenol u ND 37.8 460 a&'tg 
~ u ND :zu ' 460 \lgltg 
2.4-Dimtdiylpbeaol u ND DO 460 uw'kr 
2.4-Dtaillopbcnol u ND DO 921 llfl\g 
1,4-Dial.tralnl111111& u ND JS.O 460 ia:gltg 
2.tS-DtalltOIDlueae. u ND 46.0 460 liglq 
2-Cbloroalp!ubal u ND 18.9 46.0 uw'kr 
2-Cll!otOpllmal u ND 21.:Z 460 g,,.-'tg 
~~ u ND 210 460 q,'tg 

~- u ND 23.0 46.0 uw'kr 
2-HI~ u ND 23.j 460 uA 
l,3'~ u ND lJO 460 qlkg 
4-B~lphUl)'le!hQ u ND 47.0 460 u&ltl 
4-Cblo1Q-]-cllylphc:nol u ND 2.l(l 460 uglt&" 
4-0doroullioc u ND 130 460 uA 
~phmylcdla u ND 77.l 460 qlkg 
4-N"uqbmol u ND ZIO '60 qlq 
A~ u ND 11.0 46.0 ... 
~ u ND 13.0 46.0 uwti; 
Aadni::cae u ND 13.0 46.0 uA 
Anzlac u ND 46.0 460 \lwti; 
Bcnr.alddl)'dc u HD 82..0 460 qltg 
Bcii:m(~ u ND D.O 46.0 oglq: 
~ u ND 13.0 46.0 ogltg 
B=ai(b)tlocna.dicae u ND ll.0 46.0 uw'kr 
&i.in(Jhl)pcr}lcoc: u ND 23.0 46.0 11gltg 
Beim(tll'!uonadxnc u ND 23.0 46.0 uglkg 
Bot}llxiizylphdlolate u ND 39.6 460 uw'kr 
Cllfluolc u ND 23.0 460 uglki 
Cla}'lme u ND D.O 46.0 uglka: 
Di..g.biitylpmbalaie J Sl.2 JJ.I 460 ulJ'k&: 
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Certificate of AnalYSis 

o.de:ftoaCanJ ~ 
Redewlopmenl 
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Client Sample ID: Euavaticm t1 @ U' Proica: CNCR00103C 
:iAmmID; 837S7003 Client ID: CNCROOJ 

ol j 

. 
...... &er QulDcr ..... DL RL tJufb; DI' ~-- Tlmc 8'lcli Mtlbod 

Saat-V~ 

JJIOOZTOC TCL BNA. Soil 
Di-D«1)'1pbm.Jue u ND 41.9 '60 urq I 
Di"balzo(&b)mitbnomc u ND 23.0 .s.o IA I 
Oibamfuna u ND 23.l '60 •l"\I: J 
Diedlylpbtbllare u ND 24A '60 qlq I 
Di!llElbylphdi.alaw u ND lS.l 460 qlkg 1 
Dipbmylu:iiaii= u ND J0.8 460 qlq 1 
FhM:nzltbmc u ND 23.0 .s.o "" I 
Ft~nc u ND S.S2 .s.o uA I 
~ u ND Z7.6 460 111"\1: I 
~ u ND 17.l 460 lliAI I 
Hcucltloroc:ydopcaladieriie. u ND 230 460 uslkg I 
Hc11cl1lorucd:r.lnc u ND J0.4 460 qlkg I 
lndcno( I J. 3-cd)p}'Rne u ND 23.0 46.0 uslkg 1 
bopboroiz u ND 22.l 460 uf'kg I 
ff.H.i!IQIQltiprvpylllminc u ND JI.) 460 u&'kJ 1 
Haphlhalalc u ND Z).0 46.0 ugltg I 
Nitrobtnruc u ND 28.1 '60 uf'kg l 
Pemchloropbcnol u ND 2JO 460 ul"\I: I 
Pllcnlnthms u ND 23.0 46.0 u.,.q I 
Ph=nol u ND 17,j 460 up'q: I 
Pyu:ne u ND Z).0 46.0 uw'kl I 
llplla-Tc:zpiQcol u ND S9.4 460 uf"kB I 
bil(l.OllOll:lCibo~}rotdwle u ND 17.0 '60 1p'q: 1 
bU(Uli(Ol:tllllllyl) .ct.T u ND 51.6 460 "11\B I 
bi.s('l..QdCllUilopropyl)c:dier u ND U;:Z 460 •11/'ki I 
bQC'Z-BDi,u.ayl)phdlala&c BJ 163 41.4 '60 a5'k1 1 
m..p-0-i.s u ND 46.0 460 .. I 
111-Nirn;iui!iM u ND 230 '60 llllkl I 
o--er-1 u ND 35.!I '60 upq I 
o-M~ u ND 230 '60 qlkg I 
p-Niita.aalline u ND SI.I 460 ~ I 

Seml-Veladka-BERB 

IJISJA Htrlliddl1 Sall 
2.4,S. T u ND OAn 13.3 """ 20 YSI 07/ISIOJ 1625 261666 2 
2.4,5-TP u ND 0.549 13.8 uafkg 20 
1,4-D u ND 0.807 13.8 agltg 20 

Saal·Vot.tuie.Pallddit le PCB 

IOSJ Putici«s .t PCll Sail 
4,4'-DDD u ND 0.290 1.84 11&'kl MM 07118/0l 1828 263668 J 
4,4'-DDE I 0.662 0.249 1.84 urq 
4.4'-DDT J 1,8) o.m 1.84 uf"kB 
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Panme&cr Qudlller 8-U DL um-. DF ~le u- B•Sda. Metllod 

Saal-V.WO...-Pmliddm A PCB 

llJIJ Paadda & PCB Soil 
Aldrin u ND 0237 0.921 11&1t1 I 
Arudor-1016 u ND 6.!11 ll.O ugq I 
Aloc:ICll'-1211 u ND 19..5 23.0 11&1t1 t 
Aniclor-1212 u ND IJ_j' 2).0 uct'tl I 
A.n!dol:-12'2 u ND 11.5 ZJ.O up'q I 
Anldor-1248 u ND 6.91 ll.O up'q I 
Anldor·IZS4 u ND 3.4S ll.O up'q I 
Anldor-1260 u ND 6.91 ll.O D&lti: I 
QbdlDe (!CC:h.) u ND 9.l9 11..5 qfq I 
Dleldrln u ND 0.2J7 1.84 llgfkg I 
Endollllf111.I u ND 0.111 0.921 uglli:g I 
.Eadollllfm ll u ND 0.214 J.84 ugl\g 1 
Eadoadt'an IUlfate u ND 0.253 1.84 llWkl I 
Eneida u ND om 1.114 uW!c1 I 
&drill lklcb.yde u ND 0.279 1.84 u&ltl I 
Endrin kcrune u ND 0.299 1.8' 11&ltl I 
Hepacbklr u ND 0.146 0.921 qfq I 
H~epoUdc u ND 0.12' 0.921 11sJtg I 
Mc:dm.yd'.lor u ND I.IS 9.21 llgfkg I 
T~ u ND 17.3 46.0 11p\g I 
alph.-BHC u ND 0.160 0.921 qfq I 
11«1-BHC u ND 0.131 0.921 11"'8 I 
ddt1-8HC u ND 0.131 O.!nl 111Vk& 1 
prama-BHC (Undane) u ND O.llS O.!nl 11p'kg I 

VCllatlll Orpala 

SOJJm26fJB 7tl. i11 Soli.d 
I , l, 1-Trictlloroethue u ND 0.732 1-38 uct'tl 1 CDS! 07/IWJ 0239 26l390 4 
1.1.2.2-Ten:hloroahane u ND l.26 I.JS agh.g I 
1,1.1-~&haoc u ND 0.746 I.JS Dg/kj: I 
1.1-Didllcrmdl.Me u ND 0.6"9 l.Jll Ilg/ts I 
1.1-Didlkracdl)'tmll u ND 0.691 I.JS """ I 
1.2-Dicbloroecbane u ND 0.594 UB llgfkg I 
I ,l-Didlloropnlpl.DI:! u ND 0.663 1.)8 llWkl I 
2·Bu111ma~ u ND j'.17 6.91 11&ltl I 
2·~ u ND .Ul 6.91 up'q I 
4-McchJl-2-penunone u ND 5.57 6.91 11p'q I 
AcelDac 11.J 4.16 6.91 oglq I 
Benzene u ND 0.622 I.JI ug/kj: I 
Bromodidllotomerhane u ND 0.677 l.3S 111/kll I 
8ramofcni u ND 0.671 1.38 ugl\g I 
~ u ND 0.691 I.JS 111/k& 1 
Cct:ion dimtftdc u ND 3.26 6.91 up'q I 
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Vmdls()rpnk:I 
JOJ..W2608 TCL In So/jd 

a.b:m ti::tnctilaridc u ND O&n 
Qlocotmw:ae u ND O.J66 
Clllorocdlant u HD 1.12 
Qlorofom:i u ND 0.718 
QI~c u ND 0.511 
Ditinnuoi:hloromcawte u ND 0.691 
Edi)'lbcnz&ae u ND 0.525 
M«h1Icue chllJl!de u ND 1.16 
Sl)'ROC u HD 0.'39 
Teinchlaruedl)'Jeoc u NO O.S2S 
Tolocm u ND 0.470 
'l'rictdorocihylmc u ND 0.622 
Viny!~ u NO 1.46 
Vlnyl dlloridc u NO o.m 
XyleDC& (Datal) u NO 0.539 
N-1.2-Dlc::blaroctbylenc u NO 0.649 
ciJ-13-DidilompupY/enlll u HD O.S!M 
mt-l..2-Didilonidbyle11111 u HD 0.731 
trmt-1,3-Diddompropylene u HD 0.34!'i 

1bt l'lllD!lq Pnp Mtrlboda _. pcfol1l!ed. 
Mccbod DmlcrfpttOll 

SW8461"0B 3!'i!'i08 BNA Soil Prcp-Sl70C Analysis 
SW84635.!IOB 35508 PCB Pn:p Soil 

SW14650l5 .!03S'8260B Prep 
S'W846 ltslA 8151A ffabicide::i ~iii Soil 

1bt t'oUo!ly AIWJU?l lktholla _. performed: 
Mftbod Dt:satpdoa 

I SWl468270C 
1 SWll46 BISI A 
J SW846808l 

' SW846B260B 

.. SllrrOplC ftCDHl"J Tut 

l.4/1-~ 35UWZ10CTQ. BNA SoU 
l·Au-*ipbmyl 3SICVllZ70C TCL BNA Soil 
1.A11ampbmal 3SIOIBZ70C TCL BNA Soi.I 

Repon. Dare: July lS, lCIOJ 

Ptp 4 d 5 

Proiecc CNCROOIOJC 
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RL 

1.31 ~ I 
1.38 •g/tg I 
1.38 Ilg/lg I 
1.31 11;/q I 
1.38 II#\& I 
1.38 uf"kg 1 
1.38 lls/kl I 
6.91 II#\& I 
D8 qltg I 
1.38 ~ I 
1.18 ugltg I 
1.38 ugfq I 
6.91 usfkg I . 
l.38 llg/'kg I 
l.38 lls/kg J 
1.38 llg/'kg I 
l.38 ugtq I 
l.38 ugfq I 
1.3!1 lg/'kg 1 

~ 0.le Tlmt J'l'ql 8dda 

IPB 07/JMO 1627 263646 
IPB 0711&'03 1625 263667 
n.w 07/14/03 2100 261389 
IPR 0711003 1624 263665 

AnafJ'n c-c. 

Rcm'ftl"J 1. A.caplable Limits 

98'1> (ll'fr-111 '1.) 

T1'J (19~9"1.) 

U'll (2 I 'fr-97,,) 
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2040 &wage Road ChaJ1emn SC 29407 • (843) 556-8171 • www.gel.com 

Company : CJwfcsron Ctvll Complc:t 
Redcvel opme111 

Addreu: IJ60 TruatlMI •'"'· 

Certificate of Analysis 

Cbclestc.1. S°"'lh Carolin• 29405 Repxt 0.lC: 111\1 lS. 2003 

Con~ S=n McDonald P1gc s 
Project: Constn1ction Si11:. Ev.lualicn 

Clicol Sample ID: 
Semole ID: 

Ei:cavation ifl @ 15' 
83757003 

Ni~ 

Phmol.cl5 
p-Tmp~l-<114 
2.4-Dtchloropbcnyl.a:dc .Cd 
4tnu 
Do:adlloftlbiphenyl 
Brnmoflaorolx:azcm: 
DibrornofllHllUID&~ 

Toluene-d.11 

Note4: 

Qulllhr ll$alt 

3llOl8270CTO. BNA Soil 
3SICW770C TCL BNA Soil 
lSIMZ70C TCL BNA Soil 
81 SI A Hftbicide& SoU 
8081 f'c51icid&il & PCB Soil 
8081 Pa.ticWb A PCB Soil 
50"'82608 TCL iD Solid 
S03Sl82tiOB 'JCL in Solid 
5035182608 TCL in Solid 

Tbe QualifieB in lhJS n:pon !Ire defined as rolJOWS: 

< Result is less than amoun1 reponed. 
> Result is greate.r than amount reported. 

DL 

B Target 11.Dal)'1e was dc:to:red in the sample l5 well as lhe u.sociated blank.. 
BD Flq for mi;ults below the MOC or a nag ror low tracec ~OYC()'. 

ltL 

E Cona:atnuion or lhe targei: analytc cxceab lhc iruuumen1 calibration range. 
H Anlllyei.cal holding time exceeded. 

Proim: CNCROOIOJC 
Ctiens: ID: CNCROOI 

Ullltt OF An.al.J'll)llc 

79' {21'1.-101'1.) 
lj'J, ( 19,,_ 101 'lt) 
76'11 (10....116 .. ) 
65'1 (43'1.-ll!K) 

IOl'Ai (51,,_ ll4'J&) 

92'1. (51 .... lll'Jo) 

IOK {6fft.. 139'1) 

JO'Z'I. {68'1.-142'1-) 
99'lll ( 68'1- l 34'1 l 

J Indicates an estimated value. The result was greater than lhc dctccticm limit, but less than the reponlng limit. 
P 1be response between the confirmation colql'M and the pritl'W)' colwnn is >40'l>D. 
U lndiCBICS the wget analyte was 8Jlalyzcd for but not detecled aboYC the detection limiL 
UI Uncertain idcncifiCD.l.inn for gamma spcclrOScopy. 
X Lab-specific qualifier-please sec cue MIT1'iivc, data summary package or contact your projccl manager for details. 
Y QC Sarnpl~ wete not .1piked "'ith 1Jlis compound. 
b Sample preparation or preservation holding time cxcccdo:I. 

Tbe lhove sample is ~ on 1 dty weigbt bllSis acepc. -ticn: prohlllitcd by w ~ ~­
Whctc the IMl.yticD.I method has been performed under NELAP certification, the analysis has met ul of lhc 
rcqwrcmcnu. of !he NELAC standard unless qualified on the Certificate of Analysis. 

Thi! data re:port bas been prepared and reviewed UI acconiance 'Nitb GenmU Enginuring Laboratories, UC 
!Wldard operating pr~. Ple;uc din:a any quations 10 your Projccl Manager, Jim Holw:l1w. 

Reviewed by 

Time 

or 5 

B•~tb Mcthnd 



APPENDIX E 

Boring Logs 



EnSafe/Allen & Hoshall Monitoring Well NBCHB53001 

Proieet ZC1fl6 H-NavlJ BlrJe a..tton CoorcNl5 232J3IJJl2 £ J71237.88 N 
Lo::aticn: aaannta\ s:· Slface Bevaticrt aJ ,. tllSI 

St8'ted at U«J ai tr~IU Tex: EllMttiCn: 4D l!!tt 111111 
Cclq)leteCI Ill SXJ"' tr/2-94 Oeoth to li'o.n1water: 228 et roe Meaanct 12-8-95 
D'h Method: "2f' JD fl .5" a1J HSA Nth 1iDlt saoa1 G'a.nMats EIMtiorc l/Jtl feet lflill 

DtG =-·-.,. A1a1C11 Elwi'Ofllltlda Total Wei 0epttt 0 ftt bDS 
GedaQlst: a Dotson - Scrmt J fo 125 fmt o.g,; 

h h I 
§ ! I WELL OlAGRA>4 

i I ~I i I GEClCGJC CESCUPTiet.i 

Ii! d m M -
Asphalt. utlltles cleared. T I r -j -B n !;? a 

A, 

--ii 

- - .. 11 -- :4_ ~ • I I 
~ CL Clay: dark Ql"ey, sRty, 1Uff. -~· .: :: : .!! :- ~· i!! t; .. ·:: .,.. . s ·';::·:~:: SP Snt den gray, ffte to HdlU• Nlth ftll ~ . ._ ·. ..... 

i •"=..•'=. l,.g11ents, WU-aorted, ... tureted. 
: ,_ ~ , fU :i- .. .A 

' : i- .... 

~ 15 0 
.,_ 

I : ... : . 
! ·.- . ·-. : '- : 

9 :- ·: :. = .~ . 
u .:: : 
> ;ii- : 
A, : 1.- -=. - .- : ; . -. . ... . ·- : 

~ 
.: - : -- L7 :- .: ! 

I 
....... 

Day: ~ey. with senci INI 1111111 that ncr..n m :. i- •• G d ::: ! .. 
CL ~ntent tollf•d tlotlDll of IPOon. Allll'llled. ... •I-·: 0 

~ 
• i- • w 
·.i- : I 

l2 : i- • S2 .1- •• e ..... 
IO- 2 75 0 : i- : -- !.. 

·i- • 
;i- : ·- · . .::: ~ 

·~4·= t •• i- ·: . -. 
• i- • • . ,_ . 
: i- : 
:i- . -- ... : -- -- -- :.i:-:.4\ -.+;.·_:: SP Sift!: with lhll freg11ents. --72 .. ~;.:;? 

::1mm 
Clay: dark CJllY to tlleek. lllty ( .. thy tMl1. G -~; :· :·: :· 

I OL u 
4·:::~/::· .,., ! - ... ':·:>. - 3 75 0 

w .• --

I 
20- I 

P•l/I! I ot I 



EnSafe/Al/en & Hoshall Monitoring Well NBCHB53002 

Proiect Zone H-NaYa Base C1s'lestat Coc:nhtes: 232Dll91 E 3111H.44 N 
Locaticn: Olftsta\ SC ~ace Ell!Yltin: 44 INt 111!11 

Stated at IJtX)"' 9-12-94 roe B!vatiat B.2B _,,. 
~at B25"' 9-12-84 D!Dth lo~ 2IJ2 feet rrx: Meauecr 12-8-95 
[)tla Method: 4.25"' ID rrr aJJ HSA MtJi at 5£)0Q'J ~ EIMtiCrt .J:Jtl t'el!t 11111 
Q9'lg ~ AlsreEnwarnents Total Wei Depttt a fetlt oas 
Geotlgist: a 0otstn 1i1e1 Saeerc 3.0 to rzs 1er1 0gs 

h h I 
§ 

~ 1 ha!. DIAGRAM 
i I ii i I GBX.OOn: CESCRJPTD.I 

E! &1 ~ M 
.,..,,_ .. ...,mau~ A~ rv••-'""'"" lU' U;I T I r 3 feel -

I -
u 'D t 

-
& .. : .... !. 

., - - -- -1':>. FILL Oly: blec:k,, aancl)t, IJll'tely, fll Ulerill, 
- ; = ~ .!! 

I eoperently •stained. moist. r ft9 :-
~. ~ i? :- s .... 

CL ' -. 5 arr. a.rt gray to tllsk. sencty, some fl'ats . -. ·-. 0 
pleces.90Ul 

:- : .. I IOO - L.a..1 .- .4 ·-. - .. 
I . - · . 4:: ~ 

n :- : . -. .. :.- · . 
u /~ ~ 
> =- .~ 
CL ~· 1'19 -:. 

0 ·4- . ,.,_. .. \i- ·~ . .,_. ... 
Ci ·4~ ... .!! 

l8 ; ii- .~ 
lo- - ci ...... E 

II Sanct IJ9)', IN, clayey, uturated, spots of · ..... " 
SC d :i- : 

' .. shy day. ... ..... :.,_ : ., 
u I!. : i- : .. 

iX ·- ~~ 0 ..... : ..... " IN 
Cll I :i- : Sil to- - - 2 50 - ..... 

SteDy ta trOll 0-12": OS ,.. :i- .' x ..... : 
rltCOt'er)'--concltlons were too ..cly. - . ::: ;, ·-. : -':. :i- : ..... 

• • .- + • - 3 0 Shel>y tu£Je fr09 12-M': NlrMal rec:owerv-r ~ 
..... . 

~· --:. 

x :- .4 
tu~. -- .. :. : ..... -- ...~.:. 

~::;~:~ .... ~ ... - .. 25 ·~·.·:.4. 
u ~;.·:: 

1 
~ ... 4·~·~~~ 
: ;.·.~: 

• L ... ~4~ • ~~ 

t5- - --

I 
20-
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[~e5pon~e~ Tu '-;C[)I tEC CcHnint>nb 
( ·"ntirmatory Samplm.-; W<>rl<. !'Ian, AOC 716, Zone 1-1 Rt'\'bi,m (I 

Ch,uko;ton N,1w1l Comp!e\ 
Dat<·d Man.:h 22, 2006 

This document presents 0 i2M-Jon6' respcmses to the South C.uC11ina Department of 
Hea Ith and En v irnnnwn ti:l 1 Control's (SC DH EC' s) comments on the C1111{irmt1fory S11111pli11g 
Report, AOC 726. I.one l-/, Rct11siari U (CH2M-Jones, 2006). 

Engineering Comments Made by Jerry Stamps 

I. Section 4.3 
Per Ms. Grantham's cr1mments (sec· attached), the Navy must 5-ample near manhole:; 7 
cmd 8, north of the sampling locatifln-. prcipo5ed on Halsey Stred to ensure all areas of 
suspected CLlll l.:i mi nation a re ade4 ua te 1 y in ves tiga ted. 

CH2M-Jones Response: 
Groundwater samples wilJ be added at manholes 7 and 8. These samples will be 
collected in the same manner and at !he same depths as the other groundwater 
samples. 

2. Section 4.3 
The Navy rrnvides the rationale for limiting samples to DFf nnl~·; however, in order lo 

minimize potenti~1l di!ta gaps, the Navy must collect surface and :->ubsurface soil samples 
from select DPT locations corresponding Lo areas of suspected contamination. 
Particularly, the Dt.•partmen t is interested in soil samrles near the rna nholes identified in 
the field nntes provided by Ms. Granth'1m \Vhcre odors were detected. The Department 
is willing lo work with the Navy to identify these locations. 

CH2M-Jones Response: 
Surface and subsurface samples will be collected near the locations of Manholes 5, 6, 
and S. These locations correspond to areas where the strongest odors were reportedly 
encountered during installation of the sewer line, according to the Wyatt and Wyatt 
daily log provided to CH2M-Jones. 

Soil sampling will be conducted in accordance with the overall soil sampling 
procedures previously used at the CNC. Surface samples will be collected from 0 to 1 
foot below land surface (ft bis). Subsurface samples will be collected from 3 to 5 ft bis. 
However, if groundwater is found to be present at less than 5 ft bis, the subsurface 
soil sample will be moved up such that the saturated zone is not sampled. Soil 
samples wiH be analyzed for volatile organic compounds (VOCs), diesel range 
organics (DRO), and gasoline range organics (CRO). 

3. Section 4.3 
As indicated in tlw work plan, the PID readings collected by PSC at locations 1, 2, and -I­
were greater than 9,999 ppm; however, the samrles collected frnm locations 1 and 4 for 
laboratory an<11ysis did not indicate VOL' concentrations which wnuld substantiate such 
high PJD readings. The Department is concerned that fuel rang1..1 hydrocarbons may have 
caused the elevated reaJings. Therdore, the Derartrnent recommends analyzing 
samples for DRO and GRO to serve as indicators for the rotentidl pre5tence of petroleum 
con ta min at ion. 

CH2M-Jones Response: 
ORO and GRO will be added to the analytical list for soil and groundwater samples. 

~OCl26ZHCSWPRSPTOCOMM rmc 



I<.esponses Tu SCnl-JEC Cnmnienls 
Confirm.ltory Samplin~ Work Pl,m. AOC 72h. L.one l I. Rt'Vi.~k1n () 

Cnil rlt•ston N,1 Vil r c l>mple" 
0.Hed l\.f.arch 22, 20llb 

Hydrogeology Comments Made by Don Hargrove 

1. Section 4.1, Purpose and Objectives 
This section should be revised to stat!.' that the purpnsl' of this confirmatory sampling 
effort is to determine presence or absence of contamin.lti•in. lf contamination is 
determined to be present, a RCRA Facility lnvestig.1tion (rffl) v.•ill then be required to 
dL•line<:itl' the nature and extent of contamination. 

CH2M-Jones Response: 
The requested revision will be made. 

2. Section 4.2.5, Sampling Methodology 
This scclion describes how the proposed tempordry monitoring wells will be abandoned, 
but does nnt give adequate detail concerning the composition of the grout to be used. lt 
h.l!"i bren the experience of this reviewer, that when orYf' wells are typically installed, 
sampled, and subsequently abandoned, the drillers havl', on occasion, abandoned the 
wells by filling the borehole \.Vith pure bentonite. This method nf ubandonment is not 
acceptublc. The text in this section does specify that the wdls v.:ill be abandoned using 
bentonill• grout. Howc\'er, in order to avoid impwper .:ibandonment issues, the grout 
composition 5\hould be expressly described. An accept.:ible grout mh:ture would specify 
that grout composed of Portland cement and cle.:in, potable water will be used. 
Addition<tlly, if bentonite is to be inrnrpor<:ited into the h'TOttl, it should be specified that 
llll' grout will contain not more than fi\·e (5) percent bentonile bv weight. Please refer to 
the South CJ.rolina Well Standards (R.61-71.H) for reference. The text should be revised 
to include the specifications for the composition of th1..• ~rout. 

CH2M-Jones Response: 
The grout used for abandoning the boreholes will be a bentonite grout meeting the 
Snuth Carolina Well Standards (R.61-71.H). The text wilJ be modified to clarify this. 

3. Section 4.3, Proposed Sampling and Analysis: 
A) This section proposes the collection of seven (7) h'Tnundwdter samples at the locations 

c;lwwn on Figure 4-1. However, Figure 4-1 indicates eighl (8) proposed locations. The 
Figure or the text should be revised to include tht> Mtual number of proposed 
sampling locations. 

BJ No .k',l'OUndwater samples are currently pwposed tn the ctrl'<.J ne~u l'vlanhole 8. The 
propn~ed groundwater sampling !ocdtion.s should bt• revisl!d to include sampling 
l\L'dr Manhole 8. and Figure 4-1 should be \"('"\'ised to indude these new locations. 

CH2M-Jones Response: 
Groundwater sampling locations will be added at manholes 7 and 8. A total of 9 
groundw.ih~r samples will be collected and analyzed. 

Figure 4-1 inadvertently included an extra groundwater sampling location along 
Halsey Street between manhole 6 and the entrance to the U.S. Coast Guard long-term 
parking lot. The figure will be revised to show the new sampling locations. 

f\DC721,ZHCSWPRSPTOCOMM.DOC.. 



Re~ponses Tu SCOH EC Comrut•nh 
L onfirm1tory Samplin~ \.\'ork f'l,:in, i\CX.' 721l, Zurw t I. Ro:vt;;iun () 

Charleston Na\'JI Cornpk" 
Dil i l•d i\f .rn: h 22, 2006 

-t Figures: 
Tht.> figures included in this work plan do not show the Jircction(s) of groundwater fk"\\'. 
Pieclse revise the figures to include this information. 

CH2M-Jones Response: 
Groundwater flow at the site is generaUy towards the Cooper River. A groundwater 
contour m<lp will be included in Section 2.0. 

J\OU26ZHCSWPRSPTOCOMM DOC 
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