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TANK CLOSURE 

1.0 SITE DESCRIPTION 

December 1999 

The Chicora Tank Fann is located in North Charleston approximately Y2 mile west of the 

Charleston Naval Complex. Tanks K, L, M, N, & 0 were on this site of 23.6 acres. Tanks K, L, M, 

& N were 2.1 million gallon tanks and tank 0 was a 1.1 million gallon tank. Each tank had an 

attached pump room. Chicora Tank Fann is bounded by Carner A venue on the west, Chicora A venue 

on the east, Clements Ferry Road to the south, and a marshland area to the north. The Norman C. 

Toole Magnet School abuts the property to the northwest. 

2.0 TANK AND PUMP ROOM DESCRIPTION 

The tanks were constructed in the mid 1940's as cut-and-cover concrete underground storage 

tanks. Tanks K, L, M, & N were designed to contain Bunker C and were later switched to contain 

diesel fuel. These tanks were 138.5 feet in diameter and 20 foot inside height with 52 concrete roof 

supporting columns. Tank 0 was 102.5 feet in diameter, 20 foot inside height and had 38 concrete 

roof supporting columns. These tanks had four to five feet of soil cov~ng over the top. The pump 

rooms were approximately 24 feet x 24 feet x 25 feet high and had seven feet of soil on top. The 

tanks and pump rooms were poured-in-place concrete structures reinforced with steel rebar and the 

tank walls were banded with prestressed steel rods tightened with turnbuckles. The tops of the tanks 

were at an elevation approximately 20 feet above mean sea level. The top of the pump rooms were 

about three feet lower than the tanks. 

3.0 SUlVilViARY OF WORK 

Work plan approval 

The statement of work for the project required South Carolina Department of Health and 

Environmental Control (SCDHEC) approval of the comprehensive demolition work plan prior to any 

work on site. The SCDHEC approval for this Work Plan is provided in Appendix A. 
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Monitoring well abandonment 

Six monitoring wells (MW- 4,5,6, 7, 8, and 9) were in the areas of excavations surrounding 

the tanks undergoing demolition. These wells were abandoned in accordance with South Carolina 

Well Standard and Regulations R. 61-71 and with SCDHEC approval. See Appendix B for the 

completion of work letter. 

Erosion control plan approval 

The tank demolition project was estimated to disturb approximately 10 acres of soil. Each 

tank and pump room was excavated seven feet below finished grade, demolished down to eight feet 

above mean sea level, then backfilled to grade, and stabilized by hydroseeding. Erosion control 

measures were implemented and maintained throughout the project at Chicora Tank Farm. The 

Erosion Control Plan was approved by the Office of Ocean and Coastal Resource Management 

(OCRM) of SCDHEC, based on the State Storm\l/ater Ma..'1agement a..'1d Sediment Reduction i\ct per 

section 72-302 (B). See Appendix C for the completion of work correspondence to OCRM of 

SCDHEC and pictures. 

Asbestos abatement permit 

Mastic and tar like coatings on underground piping and concrete electrical duct bank 

containing transite was investigated as potential asbestos containing material. The coatings and the 

transite tested positive for asbestos and were removed as asbestos containing material. Asbestos 

abatement project license number M9904004 was issued on April 7,1999. The license covered 

permitting for the removal and disposal of steam piping, electrical conduit, and fuel piping at Chicora 

Tank Farm. The permit was issued by SCDHEC Bureau of Air Quality for disposal of the asbestos 

waste at Chambers-Oakridge Landfill, DWP-130. (See Appendix D for manifests) 
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Tank demolition and backfill 

The tanks and pump rooms were emptied, cleaned and inspected. There was a health and 

safety officer on site during the demolition phase of each tank and pump room. Heavy demolition 

equipment was used to crush the concrete of the tanks and pump rooms. The lower portion of the 

walls of the tanks and pump rooms (approximately eight feet) and the bottom remained intact. The 

tank walls were crushed down to the top of the French drain system surrounding each tank. The top 

of the French drain system was about 12 feet from the top of each tank. The broken concrete was 

collected in the bottom section of the tanks and pump rooms. 

Backfill was used to fill the voids created around the crushed concrete in the bottom of the 

tanks and pump rooms. The remaining lower portion of the tanks and pump rooms were backfilled 

up to the tank wall section and compacted with vibratory compactors. Each site was contoured and 

sloped to ensure drainage of rain water away from the remaining tank sections. 

Clay cap 

The backfilled tank sites were capped with 12 inches of clay to prevent infiltration of rainwater 

into the remaining tank sections. The clay was applied in two eight inch lifts. Each lift was 

compacted using a 10 ton smooth drum and sheepsfoot vibratory compactor. The clay was sampled 

in-place from each site. The samples were tested in the lab for hydraulic conductivity. The sample 

results were required to have permeability of at least 10-7 cm/sec (hydraulic conductivity test ASTM­

D5084). See Appendix E for all tests results. Then each tank site was backfilled with the excavated 

soil and graded to allow for surface water run-off (less than 25 degree slope), compacted, and seeded 

using hydroseed techniques. 

Petroleum contaminated soil disposal 

Petroleum contaminated soil was discovered around the pipeline that exited the tank 0 pump 

room. Petroleum contaminated soil was discovered beneath the six and 16 inch lines where these were 

excavated to isolate the pump room. These pipelines were excavated approximately 35 feet east of the 

pump room. The 12 inch sludge oil header piping was connected to each pump room via 6 inch 
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underground pipelines. The 18 inch underground distribution header manifold piping had 16 inch 

underground pipelines connecting the underground distribution header manifold to each pump room. 

There were two penetrations into the tank 0 pump room from the underground distribution header 

manifold piping: one 6 inch and one 16 inch pipeline. This was further investigated by Tetra Tech, 

inc. and resulted in Environmental Detachment Charleston removing for disposal 482 tons of 

contaminated soil from beneath the pipelines. A summary will be provided as a separate report by 

Tetra Tech. See Appendix F for disposal manifests. 

4.0 TANK ELEVATIONS 

The Tank Farm survey reference bench mark is the railroad spike in the power pole located at 

the extreme southwest comer of Chicora Tank Farm with an elevation of 16.31 feet above mean sea 

level (MSL). A survey point was taken from a location on top of each tank to establish the height of 

the tanks. The elevations compare the tank sites during phases of backfilling, clay installation and 

final grading. 

Survey elevations from the tank sites (in feet above MSL) 

Location TankK Tank L TankM TankN Tank 0 

tank top prior to demolition 20.1 20.0 20.0 20.0 20.0 

center of tank site under the clay cap 

after backfilled with native soil 8.7 8.3 8.8 8.5 9.0 

center of tank site on top of the clay 

I cap material 10.0 10.0 10.0 9.8 10.2 

center of tank site finished grade 15.6 16.6 15.4 16.7 17.4 

6 
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5.0 CLAY CAP THICKNESS 

The tank site elevations were measured at 15 survey points. The depth of the clay cap 

material was determined from the results of the elevations taken before and after installation. The 

c1av can wa~ annlied over the hackfi11ed ~ite~_ These sites were contoured for draina2:e awav from the 
----J---r··-----rr---~-·------------------·---------------- - --- --- - '-'." 

center of the tanks. The clay extended five feet minimum beyond the walls of the remaining tanks 

and pump rooms sections. The clay was applied in two lifts each eight inches thick. The clay was 

required to be at least 12 inches minimum thickness covering the top of the remaining tank sections. 

The results of the surveyed thickness are shown below. 

Clay cap thickness (inches) 

Survey 
TankK TankL TankM TankN Tank 0 

point 
.. 1'> 1"'7 1"" 1 A ,..,£\ 

.1 1,) 1/ lL. L.V 

1') 1 t:: 1t:: 
~ LJ IJ l~ IJ IJ 

3 12 12 12 16 17 

4 12 17 12 16 16 

5 12 15 15 15 12 

6 14 13 12 15 15 

7 12 14 12 12 16 

8 13 14 12 13 15 

9 13 15 14 13 16 

10 12 17 12 13 18 

11 14 16 14 15 17 

12 12 15 14 15 16 

13 12 15 17 16 17 

14 14 12 17 13 15 

15 13 16 12 15 16 
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6.0 FINAL GRADE ELEVATIONS 

Elevations from the tank sites were taken at 13 locations after backfilling and grading. The 

asteric (*) denotes survey locations at the center point of each the tank site. The final plan grade was 

between 14.5 and 16.5 feet above MSL. Tank M was slightly lower due to about 2,000 tons of 

petroleum contaminated soil removed near that site. Tank 0 was slightly higher because 

approximately 350 tons of clean, bioremediated soil was added on top of the clay cap. All tank sites 

were graded and contoured to the existing site conditions. 

Elevations (in feet above MSL) 

Survey 
TankK TankL TankM TankN Tank 0 

point 

1 15.3 16.6* 15.1 16.6 17.1 

? 1 " r:. ..I.-,.v 1 ~ Ll 1 " ,., 1" 0 1 '7 A 
.1. 1.1 

~ 
..&. --.-

..&. I •• ..&. II,", ..&.. -'. I ..&.. I .-.1' 
1,1 LI. 17 " 

4 15.2 13.6 14.4 15.1 17.1 

5 14.7 13.4 14.3 14.8 16.9 

6 14.9 14.6 13.4 15.0 17.3 

7 15.4 15.9 14.0 15.2 17.3 

8 15.5 16.3 14.6 15.7 16.6 

9 15.2 14.1 15.2 16.2 17.1 

10 15.6 15.1 15.4 16.3 17.6 

11 15.8 14.6 15.1 16.5 17.5 

12 15.1 15.2 14.8 16.7* 17.6 

13 15.8 15.0 15.4* 16.9 17.4* 
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Photographs for tank K 
(photos 1-13) 
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I WORK PLAN-DEMOLISH TANKS/PUMP ROOMS K,L,M,N,O @ CTF 4/1/99 Rev·l 

DEMOLITION ON SITE WAIVER FORM 

, 

. (Copy to RPM, Gabriel L. Magwood) 

Regulation 61-107.11 Construction, Demolition, and Land-Clearing Debris Landfills 
states that wastes having been in contact with petroleum prQducts and painted with 
lead-based paint to be disposed of in a lined monitored landfill such as a licensed 
municipal solid waste landfill or a industrial solid waste landfill. Some of the concrete 
has not been in direct contact with the petroleum products. The exemption to this, (SC 
R.61-1 07.11 (A)(5)) states clean hardened concrete not in direct contact with petroleum 
products and not painted with lead-based paint when used as structural fill in the 
construction of a foundation for a building project in progress is "clean" and eligible for 
burial on site under this exemption. 

SCDHEC and SOUTHDIV have negotiated a specific disposal plan for the concrete 
waste which is affordable and protective of thc environment (See Appendix G Meeting 
Minutes dated 12 August 1996 from Enterprise Engineering, Inc., Project Number 95-
1878). 

Regulators agree that the concrete construction debris (which has been cleaned free of 
any petroieum products by pressure. washing) from tanks/pump roOmS "K, L, M, N & 0" 
demolitions will be disposed of within the tank and pump room bottoms only. Since the 
concrete waste will be contained in the lower section of the tanks and pump rooms, this 
WAIVER authorizes the one time exemption to the solid waste regulation for the 
disposal of concrete debris at Chicora Tank Farm. However, during the partial 
demolition sound eng~neering and good work practices will be used ensuring the 
protection of the environment. 

SCDHEC Date ~</qz 
(Concur) 
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MEMORANDUM 

DEPARTMENT OF THE NAVY 
SUPERVISOR OF SHIPBUILDING, CONVERSION AND REPAIR, USN 

PORTSMOUTH, VIRGINIA, ENVIRONMENTAL DETACHMENT CHARLESTON 
1899 NORTH HOBSON AVENUE, BUILDING 30 

NORTH CHARLESTON, SOUTH CAROLINA 29405-2106 

IN REPLY REFER TO: 

Ser.319 

iPsIS yg~~ 

From: Director, Supervisor of Shipbuilding, Conversion and Repair, USN Portsmouth 
Va., Environmental Detachment, Charleston, SC (SPORTENVDETCHASN) 

To: Southern Division Naval Facilities Engineering Command 
(Code 1849 Gabe Magwood) 

Subj: MONITORING WELLS AT CHICORA TANK FARM ARE ABANDONED 

Ref: (a) South Carolina Department of Health and Environmental Control letter 
dated March 30, 1999 "Approval for abandonment of monitoring wells 
MW-4,5,6,7,8, and 9 at Chicora Tank Farm". 

1. The purpose of this memo is to inform you that wells MW-4, 5, 6, 7, 8, and 9 per 
reference (a) were abandoned at Chicora Tank Farm (Site Identification # 13350) on April 
8,1999 in accordance with South Carolina Well Standards and Regulations R. 61-71. 
Figure 1 identifies the specific weli iocations and site iayout. This was accompiished by 
~moving the 2-inch PVC well casing and filling the hole from the bottom to the top with 

..;ement grout. A 2'x 2' concrete pad was formed at the top just below ground surface. 

2. If you have any questions concerning this matter please contact Tommy Hardin at 
(843)743-6306 ext. 222. 

ReS~~/l 
.p L/~ 
E.R. Dearhart 



.. 

l5 
o 

/ 
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DEPARTMENT OF THE NAVY 
SUPERVISOR OF SHIPBUILDING. CONVERSION AND REPAIR, USN 

PORTSMOUTH. VIRGINIA. ENVIRONMENTAL DETACHMENT CHARLESTON 
1899 NORTH HOBSON AVENUE. BUILDING 30 

NORTH CHARLESTON. SOUTH CAROLINA 29405-2106 

South Carolina Department of Health & Environmental Control 
Office of Ocean and Coastal Resource Management 
Ms. Barbara Neale 
1362 Macmillan Ave., Suite 400 
North Charleston, SC 29405 

RE: Completion of Chicora Tank Farm project 

Ms. Neale, 

IN REPLY REFER TO: 

Ser.800 
September 13, 1999 

The Environmental Detachment of Charieston (DET) was tasked by Navai Facilities 
Engineering Command, Southern Division (SOUTHDIV) to excavate and demolish 
tanks and pump rooms K, L, M, N, and 0 at Chicora Tank Farm (CTF). The CTF tank 
sites are on 24 acres located in North Charleston approximately Y2 mile west of the 
Charleston Naval Complex. CTF is bounded by Carner Avenue on the west, Chicora 
Avenue on the east, Clements Ferry Road to the south, and a marshland area to the 
north. 

The CTF demolition project has been completed. The settling pond and the drainage 
system onsite were not disturbed during this project. 

During the project, the DET mechanically retarded and controlled the rate of runoff to 
the settling pond. Methods included building of diversion ditches, installing plastic 
sheeting and erosion control fenCing, and laying hay bails to retard and divert runoff to 
protected drainage ditches. 

The tanks and pump rooms were demolished 7-8 feet below finish grade. Each tank 
site was backfilled, graded, and hydroseeded afterward. The completed tank sites have 
a finished maximum grade of approximately 15 - 17 feet above mean sea level and 
closely match the surrounding grade between tanks. Each tank site was hydroseeded 
with bermuda and an annual seed mixture after the completion of f.inal grading. 



I I appreciate your time and effort involved with this project. If there are any comments 
or questions concerning these issues please direct them to Copes Wannamaker at 202-
8035. 

Respectively, 

/o/~~ r ~ R.rD~arhart 
Director 
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APPENDIXD 

Asbestos abatement permit and manifests 

D-1 



Bull Street 
Columbia. SC 29201-1708 

COMMISSIONER: 
Douglas E. Bryan! 

BOARD: 
10hn H. Burriss 
Chainnan 

William M. Hull. Jr .. MD 
Vice Chalnnan 

Roger Leaks. 1 r. 
Secretary 

\Iark B. Ken! 

Cyndl C. \los!eller 

Bnan K. Smllh 

Rodney L. Grandy 

ASBESTOS ABATEMENT PROJECT LICENSE 
REVISED 

License Number: M9904004 

E.R.DEARHART 
SUP. OF SHIPBLDG & REPAIR-CHAS 
1899 N. HOBSON AYE. 
NORTH CHARLESTON SC 29405-2106 

SITE: CHICORA TANK. FARM;CHICORA AVE;TANK K 
LOCATION: N CHARLESTON 
AMOUNT: 2 SF Electncal Conduit (ACM) , 135 LF NF Elec Conduit (ACM) , 2007 LF NF Conduit, 

Fuel. St P , 35 SF Conduit, Fuel, Steam Pip 

This license is issued on the basis of information provided in your asbestos abatement 
notification postmarked Apnl 07, 1999. Please reter to the license number above whenever you 
communicate with DHEC about this project. Use of this license indicates your agreement that the 
information herem is accurate. This license is non-transferable and is issued subject to the following 
conditions. 

1. Removal or other abatement activities which have the potential to disturb friable asbestos 
shall begin April 21. 1999. and shall be completed on August 27, 1999. If there is any change in these 
dates. you must notify DHEC in accordance with applicable States and Federal regulations. 

II. You may venfy the date for starting asbestos removal by caiiing the District Air Section 
Manager in Charleston. Bruce Henessee at 740-1590. 

III. Based on the information you have provided, you must pay a fee of $25.00 for this project. 
Your payment in the amount of $0.00 has been received. You will be billed for any amount due. If the 
amount of asbestos material abated increases after the project has begun, you must amend your 
notification and pay any additional fee due. 

IV. You are hereby authorized to dispose of asbestos waste from this project at the Chambers­
Oakridge Landfill. DWP-130. Authorization is valid only for the amount of asbestos indicated above, 
and for a reasonable amount of other asbestos-contaminated materials generated during this project. You 
must obtain pnor approval for disposal from the landfill operator. There shall be no leakage or spillage 
during transport. Authonzanon for disposal shall expire twenty (20) days after August 27, 1999 in 
condition I. above. 

V. At the conclusion of this project, you must submit a completed copy of your- Waste 
Shipment Record to DHEC in Columbia. 

VI. The SCDHEC Division of Solid Waste Planning & Recycling also has rules which 
govern the disposal of materials that have come in contact with lead-based paint. Please contact 
the Bureau of Land and Waste Management at (803)896-4000 for additional information. 

For further information about asbestos abatement and disposal requirements. please contact the 
Asbestos Section at (803) 734-4517. 

Issued: May 19. 1999 

Office Code: ------
Administrator of Chambers-Oakridge Landfill 

cc: B. Hennessee / I. Ohlandt. Trident Dist. 
Rev CD 417/99; Rev CD & Added Material 5/19/99 

SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL 
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• ASBESTOS CHAIN-OF-CUSTODY FORM 

(TRIP TICKET) 

This form should be completed and copies kept by each party involved. 

CONTRACTING COMMAND 

NAME: "Jaw PlJb] jc IiJrks Center 
ADDRESS: 2482 redh=mk 3d 

Det Na..'1i.fest No. 
dJ"SS--

CITY: Crose Creek STATE: __ --wlSC'-- ZIP: ?9445-P6OJ PHONE: (343) 743-7 588 

PICK-UP SITE 

NAME: Envir~nrre."1tal DetaC!1ment Charleston 
ADDRESS: 1899 North Hobson Ave. 

Proj e...."t Lic # 
MCf'tD4DD 11 

CITY: ~orth Charleston STATE: SC ZIP:29405-2106 PHONE: ~43) 743-6777 
ESTIMA TED QUANTITY OF ASBESTOS WSTE: 
TYPE OF CONTAINER USED: 40 cu 'rcl close ton TOTALilOFCONTAINERSUSED: 1 

_
__ ~'I:'iC"I.~ ....... rrtY""' ... 1',...W!'Ill.J' .... ~_ "C!~~.;..,.....~ t'..,T"!'IIo"~_ I ""~r- A~ .. _- \ ~.ft_ ..... ~ - - .. 

?&:..:UUJ.,i\.llU,n VI" nn.a;l&&:'; "'~~W"'VW ··Q..;;:I,-C ~. • 

SIGNATUR~~OR~!¢LEASEWASTE): • _ 7 jATE: --__ _ 

~~~ (09. 09A OR 098) ~L9? 

• ~RTEa / 
NAME: Fennell Container Co 
ADDRESS: P.O. Box 6~679 
CITY: ~ort.l-t C:'1arleston STATE: SC .0;;..;;;. __ 

IS WASTE PROPERLY WETTED AND CONTAINERIZED? 
DO YOU ACCEPT RESPONSmlLITY FOR WASTE? YES 
TYPECONTAlNER: 40 cu vd close top 
SIGNATURE OF TRANSPORTER REPRESENTATIVE: 

DTC:POSAL SITE 

NAME: Q1a.rnbers OaJcridge Landfill 
ADDRESS: 2183 5WY 78 
CITY: Dorchester 

S43) 552-4751 

PICKED-UP: 1 
DATE: 5" -LJ--11 

PHONE: (810 95?-5814 
CONTAINER TYPE: RS ACCEPTED: n ~ 

~ ___ ~~~-'-~~~~!:::!:=._ DATE: 4¢~ 

COpy TO: 
ORIGINATOR 
TRANSPORTER 
098 
SAFETY COHEC) 

TRANSPORTER TO RETURN ONE FUll. Y COMPLETED COPY TO PUBLIC WORKS DEPT (098) 
Code o9d Will retum compleUlci copy t.o origiDat.or_ 
REVISED WPNST A CHASN 509011 (1-961 

ORIGINAL 



- -

I ASBESTOS CHAIN-OF -CUSTODY FORM 

(TRIP TICKET) 

This form should be completed and copies kept by each party involved. 

PICK-UP SITE 

DESIGNATION OF WASTE: 
SIGNATURE «AUTHORIZED '1'0 RELEASE WAST!!;): 

TRANSPORTER 

IS WASTE PROPERLY WETI'ED AND CONTAINERIZED? .Y::.ES::..:===---: 
DO YOU ACCEPT RESPONSIBllJTY FOR WASTE? YES 

NO ______________ __ 

TYPE CONTAINER: _~~'L-/-.L.I.lD-L.u...::-=:p.~::,-PloUCKE'ATED~.UP:·~1 una SIGNATURE OF TRANSPORTER REPRESENTATIVE: ~ - ---t=' I 

DISPOSAL SITE 

NAME: e/lA/J'/8 ;£S9?jR ;.1?,=e L-#V/).F/L£.. 
ADDRESS: 2/1'3 _'A/~_ ' 
CITY: VafC/.I<St'lf'ft STATE: S c.... ZIP: ~?¥..l7 PHONE: Vf:I!IurlJ(}-?-P-.!}?/~ 
CONTAINER TYPE, 2.0 ~ ctp en ~ • OF CONTAINERS ACCEPTEJ>. -'l 
SIGNATURE OF DISPOSALRE ESENATIVE:C(Qk -(~ DATE: ell'2 .. 1 qc, 

COpy TO: 
ORIGINATOR 
TRANSPORTER 
098 
SAFETY IDHEC) 

TRANSPORTER TO REnJRN ONE FULLY COMPLETED COpy TO PUBUC WORKS DEPl' (830) 
Code 830 win return completed copy to originator. 
REVISED WPNSTAT CHASN '09011 (1-96) 
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, 

ASBESTOS CHAIN-OF-CUSTODY FORM 

(TRIP TICKET) 

This form should be completed and copies kept by each party involved. 

C01-'-~TRACTING COM~ .\Nn 

NAME: NA"Y PuhL:c.. WORks t.e.NTE.P= 
ADDRESS: 2.'t?,'2- R.£...h BIU\ K Rl? 
CITY: <Z~O$e. c..~AAk STATE: esc. ZIP:2.qLf&H?·6t..~' PHONE: (1J.B) 743 .. i5S~ 

PICK· UP SITE 

NAME: E .... V, R,o N MENTA. L 1>e::r A (. H MaN T C.HI\RLE.~Ta M (C/l1cogA 7Atft ~) 
ADDRESS: I ~<.1t9 H. t\oBSt)N "v'-
CITY: k, C.~AE.\..J:&.$I~N STATE: Sc.. ZIP: 2.9'i.0SJ2.lp(~ PHONE: ("I,,*, 7t.1-3-t;1i7 t.'lCt?.2..'l 
ESTIMATED QUANTITY OF ASBESTOS WSTE: __ ..u;6~a~L=:..&...E _______________ _ 
TYPE OF CONTAINER USED: 2.0 c...y Opc.N Dr TOTAL#OFCONTAINERSUSED: ........ __ 
DESIGNATION OF WASTE: -l.f\:Lo$uia.Je._S~if..L:a~$'-__ ~r-::;-:: ___ ~ _______ ---'~ __ ~_ 
SIGNATURE(AUTHORIZEDTOREL~EWASTE): ~.;. _ DATE: Zh~/?? 

~ . 

TRANSPORTER 

NAME: FENNi£L C()N'TAIN€.t' 
ADDR~&i ~ ~t7~79 
CITY: ' C ,!L tJ STATE: 5C 

Ca. 

ZIP:2.'1t'11-~9 PHONE: (SITf',£? -¥7£1 
L 

IS WASTE P-ROPERL Y WE'M'ED AND CONTAINERIZED? 
YES ___ _ NO _______ _ 

00 YOU ACCEPTRESPONSIBILlTYFORWASTE? YES NO _________ _ 

TYPE CONTAINER: TOT~nCONTAlNERS PICKED=l.lI!i.. 
SIGNATURE OF TRANSPORTER REPRESENTATIVE: ?t3'Z;.1r'9 ,(~..... ~ DATE: J-ltt...g9 

DISPOSAL SITE 

CITY: PHONE: (110 ) 9S~ -Sit¥' 
CONTAINER TYPE: CON"l'AINERS ACCEPTED: / 

DATE: ?/tf/?9 SIGNATURE OF DISPOSAL REPRESENATIVE::,,-~:L..Jd~~:..i&.l:1:!..-___ _ 

COpy TO: 
ORIGINATOR 
TRANSPORTER 
098 
SAFETY mHEC) 

TRANSPORTER TO RETURN ONE FULLY COMPLETED COPY TO PUBUC WORKS DEPT (830) 
Code 830 wiD return completed copy to originator. 
REVISED WPNSTAT CHASN '090/1 (1-96) 



r 

r 

« 

ASBESTOS CHAIN-OF -CUSTODY FORM 

(TRIP TICKET) 

This form should be completed and copies kept by each party involved. 

CONTRACTING COMMAND 

NAME: A/Itt/It PqtJl-lC- wo!l-If"5 cE.,uT£/L 
ADDRESS: 2. 'f V . 2.. !< ED 8 Ply A.J ~ e.d . 
CITY: Goose- -C~EE tc STATE: $ .c... ZIP: -;..ezYYf'-ao, PHONE: (M 7¥.1 7al 

PICK·UPSITE 

NAME: AlVI.RtJ/lifY/eNIIi i- /, ~ e/T/J1t!/fJT 
ADDRESS: tJ -rlf 0850 ve . 
CITY: AJA[k' CHIiA~e51?uV STATE: :;c 

.P.ld,j~ e.-f ~"e iJ! 
. A19704(00;' 

(!#/lI<L es To,.v 

ESTIMATED QUANTITY OF ASBESTOS WSTE: 
TYPE OF CONTAINER USED: 20 c)l OP~N ffiP TOTAL /I OF CONTAINERS USED: _,-1 __ 
DESIGNATIONOFW~: ~ __ ~A~S~8~b~S~Z3'~S~ ________________ ___ 

SIGNATURE~RI.~ ~LEASE WASTE): 
___________ .~~I DATE: ____ _ 

~¥r C'-/h~)i 
"lS. GSA OR (98) 

DISPOSAL SITE 
. 

NAME: C /(AM8GIlS OM K l;b(;-G L..A,If.(.})£/~L. 
ADDRESS: V 1 . .IJ1lK 78 
CITY: 2JO;;J;~stfB STATE: Sc.. Z1P:.29$7 
CONTAINER TYPE: /I OF CONTAINERS ACCEPTED: __ _ 

SIGN~~ DISPOSALREPRESEN:rnl : 

~Ll ll:u,h) J:g-B I Qa 
COpy TO: 
ORIGINATOR 
TRANSPORTER 
098 
SAFETY IDHEC) 

TRANSPORTER TO RETURN ONE FULLY COMPLETED COpy TO PUBLIC WORKS DEPT (098) 
Code 091i wtll retum completed copy to origiDator. 
REVISED WPNSTA CHASN 50901111·96) 

DATE: ____ _ 

" 



I 
ASBESTOS CHAIN-OF-CUSTODY FORM 

(TRIP TICKET> 

This form should be completed and copies kept by each party involved. 

CONTRACTING COMMAND 

NAME: 4/$/ '1 f0k.d '-I C Wo (2.. /"(5 
ADDRESS:; .2. 'f F 2- _ ED .§ PI A.J K e..a . 
CITY: Goose: -C.£<=E tc STATE: $. .c:.... ZIP: 'J..7<fYJ-1ID1 PHONE: 1M TYI '~J'J> 

PICK,UP SITE 

NAME: E"NvlR.o!\.i I\I\.E NiAL DETAc:.C\ lAe"/1 C I4AfZ../.E5TV,v 
ADDRESS: j <6 "t '1 ",X;crtt dOB.?:;>t0 A.v~ 

PRoS0=: r L 1 c., .tr 

IV! q Cj 04 ao.,. 

CITY: h'I,]. C.\-tA5 STATE: S. c: ZIP: ~.=O(; PHONE: (S't3) /t3 -(.;,77, ESTIMATEDQUANTITYOFASBESTOSWSTE: 8 'B.6.a f ~IY:.F ,PIti/l/(j. TYPE OF CONTAINER USED: .)0(;;.,1 . e-/O$.:!- -h:>'p TOTALflOFCONTAINERSUSED: _""", __ DESIGNATIONOFW~: _· _____ ~As~tu~~df.~qSL-_____________________________ ~==~ 

/ 
NAME: Fcn~+1 ColltzuVlev- G· 
ADDRESS: P,_, Bey "':2 b71 
CITY: I\)cr-pr C /.falkieSry,j STATE: 'S C 
IS WASTE PROPERLY WE'M'ED AND CONTAINERIZED? 

(09. 09A OR 098) 

ziP: "ZCl4)f- 2?1lq PHONE: 18'+'n 5"52· fl5'1 YES NO ________ _ 
DO YOU ACCEPT RESPONSIBn.JTY FOR WASTE? YES NO 
TYPE CONTAINER: TOTAL fI~AINERS PICKED-UP: SIGNATURE OF TRANSPORTER REPRESENTATIVE: aJ1b < ~TE: 5"-'¥4-9i 

DISPOSAL SITE 

NAME: c?J-v,' rnht..-;; O(A.iLncJ", 
ADDRESS: 21'83 I-Iw'i 7~ V 
err-i: - ( "e'f.". PHONE: ""'~) 9..5 ..:l,., ~"S'J'"r 
CONTAINER TYPE: ...... ""'"...:;L---~9---~~fI'-.:r':'I""'--+- ONTAINERS ACCEPTED: G,;:::-: SIGNATURE OF DISPOSAL REPRES A.·u-,'iIir;~:e....~~~~.S!:~~_______ DATE: '="'¢#Z2-
COpy TO: 
ORIGINATOR 
TRANSPORTER 
098 
SAFETY IDHEC) 

TRANSPORTER TO RETURN ONE FULLY COMPLETED COpy TO PUBLIC WORKS DEPl' (098) Code 09d wtll return completed copy CO origiaacor. 
REVISED WPNSTA CHASN 509011 (1·96) 

ORiGINAL 



I 

, 

ASBESTOS CHAIN-OF -CUSTODY FORM 

(TRIP TICKET) 

This form should be completed and copies kept by each party involved. 

CONTRACTING COMMAND 

NAME: ALf{'1 Pg6l-1C- wo!L/15 
ADDRESS: - 2. V L t:D ~ PI tJ K e.a . 
CITY: Goose:: -CLEE K' STATE: S·c..· ZIP: ')..'1yYJ-NtD, PHONE: 

PICK·UP SITE 

NAME: ff\l\l\Q.ON M.cNiAL -:DEIA::::..H AAeMI C i-tAt2..i£6T V"; 

ADDRESS: 1~'1~ NogTtt HoB,?:?tv A-ve 

PRoS{;L'- L'I C. 1::t­

M'i'104004 

CITY: t\)<2,CI+A5· STATE: S.c. ZIP: 29407-d-/0(" PHONE: ,g'13)?tJ-(p77 1 

ESTIMATED QUANTITY OF ASBESTOS WSTE: -i.o'7£'-::::L..;..r_-=£::....;..;.~.;:;G_c:_ • ....;::.C~A.;::8.;;.'..;:c-..:2):..::::u;:..JC .... r _______ _ 
TYPE OF CONTAINER USED: .204,,1 . e-/O$t:!-- +vp TOTAL # OF CONTAINERS USED: _...;.1 __ 
DESIGNATION OF WASTE: __ . ~A~5~8~t5~~~I~S~ ______________________________ ___ 

SIGNATURE 'AUTH0ItIZE~TO REYifA:SE WASTE): 
~L ~~_'-
~~~~ 

TRANSPO~ / 
~ , 

NAME: &nn..,l ~t1,+r..(vJ(~v' G. 
ADDRESS: ea· B{;?'f (P7.b11 
CITY: t..)e(2.n~ C tftltlt-Le'Srz,,J STATE: S r ziP: &1'1- :l0q PHONE: /8'+3) 5"51' fi51 

IS WASTE PROPERLY WETTED AND CONTAINERIZED? YES ___ _ 
NO ___________ __ 

DO YOU ACCEPT RESPONSmn.ITY FOR WASTE? YES NO 

TYPE CONTAINER: TOTAL~ rNTAlNERS PICKED-UP: 
SIGNATURE OF TRANSPORTER REPRESENTATlVE: ~<k= DATE: S-~lf :99 

DISPOSAL SITE 

COpy TO: 
ORIGINATOR 
TRANSPORTER 
098 
SAFETY IDHEC) 

ZIP: 'J. r 4 3 -, PHONE: 16'"«1) 'i..:5;l..., 58'1 "r 
# OF CONTAINERS ACCEPl'ED: ___ _ 

DATE: _____ _ 

TRANSPORTER TO RETURN ONE FULLY COMPLETED COPY TO PUBLIC WORKS DEPT (098) 
Code 09~ will retum completed copy to origiaator. 
REVISED WPNSTACHASN 509011 (1·96) 



CHICORA TANK FARM DEMOLITION REPORT December 1999 

APPENDIXE 

Clay sample results 
Results from the modified Proctor density testing and permeability tests for each tank are 
provided in this appendix. In-place clay samples were taken from each tank site and were 
analyzed for compaction and permeability. The following are sample results: 

Tank Lift Sample Compaction % Hydraulic Conductivity 
K first .. ... "n . 4.7 X 10-1 

J. IUU+ 

2. 86.2 9.8 x 10-8 

3. 91.4 4.9 x 10-7 

4. 91.3 
second 1. 89.5 3.7 x 10-8 

2. 86.4 4.0 x 10-8 

3. 92.7 8.2 x 10-8 

4. 85.3 
L First 1. 100+ 4.7 x 10-1 

2. 86.2 9.8 x 10-8 

3. 91.4 4.9 x 10-7 

4. 91.3 
second 1. 89.5 3.7 x 10-8 

2. 86.4 4.0 x 10-8 

3. 92.7 8.2 x 10-8 

4. 85.3 
M first 1. 87.3 1.7 x 10-8 

2. 88.7 1.0 x 10-8 

3. 94.5 1.4 x 10-8 

second 1. 89.7 8.9 x 10-8 

2. 88.0 1.2 x 10-8 

3. 83.6 2.8 x 10-8 

N first 1. 95.2 4.7 x 10-1 

2. 91.2 9.5 x 10-8 

3. 93.6 9.9 x 10-8 

second 1. 97.0 2.8 x 10-1 

2. 95.7 5.7 x 10-8 

3. 90.0 2.6 X 10-7 

0 first 1. 85.8 2.6 x 10-8 

2. 87.3 2.5 x 10-8 

3. 85.9 2.4 x 10-8 

4. 87.7 
second 1. 95.0 1.7x10-1 

2. 88.0 1.2 x 10-8 
3. 83.6 1.5 x 10-8 

4. 92.6 

E-1 
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SCI 
Construction Materials 

Non Destructive 

Geotechnical 

EnVIronmental 

SEE SKETCH ATTACHED 

DATE 

SOIL CONSULTANTS, INC. 
P.O. DRAWER 698 

CHARLESTON, SC 29402 
(843)723-4539 

P.O. BOX 20097 
MYRTLE BEACH, SC 29573 

(843)236-6616 

ORDER NO. . .................................. . 

DATE ~.1.9;;9S ................... . 

REPORT OF IN-PLACE FIELD DENSITY TESTS REPORT NO. 9.9;;6a6 .•.................... 

CLIENT: S.uP..EBY.ISO.ROE..SHIP.BUJLDlliG .......................................................... . 
.... ,..,'" ''''',..,T. ""1.1'("'1""\011 TII'..tV C"ACU _ T ... "'IV "V" 
,.... r"\ VoJ t;;\J I • l>J,I;,I;t).lMI.\CI .. I.r.)I.',.). ... r.>I .... " •• ~ •• I.r.>'.l ............................................................. .. 

METHOD OF TEST: AST.M.2922. ................................................................................ . 

LABORATORY TEST RESULTS: 

MAXIMUM DRY DENSITY: ............................ 1.0.1..1............................ Ibs.lcu.ft. 

OPTIMUM MOISTURE CONTENT: ..................... .20.9...................... % 

PERCENT COMPACTION REQUIRED: ................ SO~Q................ % 

LOCATION FIELD DRY FIELD ACTUAL FIELD REMARKS* 
DENSITY MOISTURE COMPACTION 

Ibs.lcu. ft. % % 

0:10-99 TANK "K" 
1. TOP (j" 1 ~ I LIt- I lU~.U ~1.0 lUU+ ~ 

.l. , 

1-.t<:~FACTORY U - UNSATISFACTORY 
RESPECTFULLY SUBMITTED: 
SOI7LTANTS. INC. BY: 

tLlcr~rDd 
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SCI 
Construction Materials 

Non Destructive 

Geotechnical 

enVIron menial 

;EE SKETCH ATTACHED 

DATE 

SOIL 'CONSULTANTS, INC. 
P.O. DRAWER 698 

CHARLESTON, SC 29402 
(843)723-4539 

P.O. BOX 20097 
MYRTLE BEACH, SC 29573 

(843)236-6616 

ORDER NO. . ....... _ ..... _ .................. . 

DATE 5:.1.9::9SL ................ .. 

REPORT OF IN-PLACE FIELD DENSITY TESTS REPORT NO. a9::6fi9 ..................... . 

Cli ENT: S.u.P..EB'lI.ISOROf. .. S!:UI?BUlLOlNG ......................................................... .. 

PROJECT: CHIC0.M.IA~Kf.~ .. ~.IA~K::K:: ................................................... . 

METHOD OF TEST: ASI.M . .D.2S,22 ............................................................................ .. 

LABORATORY TEST RESULTS: 

MAXIMUM DRY DENSITY: ............................ 1.0.1.1............................ Ibs.lcu.ft. 

OPTIMUM MOISTURE CONTENT: ................... ~ • .20,9...................... % 

PERCENT COMPACTION REQUIRED: ................ aO~Q................ % 

LOCATION FIELD DRY FIELD ACTUAL FIELD REMARKS· 
DENSITY MOISTURE COMPACTION 

Ibs.lcu. ft. % % 

5-11-99 TANK"K' 

1. 1::> I UFl 9~.9 ~o.o d1.~ S 

.. 

U· UNSATISFACTORY ~ 'ISFACTORY 

aRKS: 
RESPECTFUllY SUBMITTED: 
SOil CO~lTANTS,INC. BY: 

fi~~ 
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Materials SOIL CONSULTANTS, INC. HYDRAULIC 

Testing Report 
Project And 

Location: 

ISCI Project: 99-686 

SAMPLE 

IDENTIFICATION 

Sample Length, cm 

Sample Diameter, cm 

Moisture Content, % 

Unit Wet Weight, pet 

Unit Dry Weight, pct 

Specific Gravity 

Porosity % 

Saturation, % 

Sample Length, cm 

Sample Diameter, cm 

Moisture Content, % 

Unit Wet Weight, pet 

Unit Dry Weight, pct 

Saturation, % 

Permeant 

Cel! Pressure. psi 

Back Pressure, psi 

B-value 

Average Gradient 

Hydraulic Conductivity, 
em/sec @ 20 deg. C 

Chicora Tank Farm 

North Charleston, S.C. 

Tank 'K' 

Density Test #1, 1 st Lift 
(Brown inorg. clayw/sl. sand) 

5.08 

5.08 

15.5% 

127.0 

110.0 

2.64 

33.2% 

82.3 

5.08 

5.08 

22.4% 

128.9 

105.3 

104.8 

Potable Water 

32 

29-27 

0.95 

28.3 

4.796 x 10.7 

Undisturbed Specimens obtained 5-10-99. 

Tank 'K' 

Density Test #2, 1 st Lift 
(Brown inorg. clayw/sl. sand) 

CONDUCTIVITY 
TEST 

ASTM - .D 5084 
Date: 5-13-99 

INITIAL CONDITIONS 

5.0165 

5.1435 

29.2% 

117.7 

91.1 

2.66 

44.7% 

95.4 

5.0165 

5.1435 

31.3% 

119.8 

91.2 

102.5 

TEST CONDITIONS 

Potable Water 

32 

29-27 

0.97 

28.7 

9.883x 10-8 



& 

Materials 
Testing R port 

Project And 

Location: 

SCI Project: 99-669 

SAMPLE 

IDENTIFICATION 

Sample Length, cm 

Sample Diameter, cm 

Moisture Content, % 

Unit Wet Weight, pet 

Unit Dry Weight, pct 

Specific Gravity 

Porosity % 

Saturation, 0/0 

Sample Length, cm 

Sample Diameter, cm 

Moisture Content, % 

Unit Wet Weight, pct 

Unit Dry Weight, pct 

Saturation, % 

Permeant 

Ceii Pressure, psi 

Back Pressure, psi 

B-value 

Average Gradient 

Hydraulic Conductivity, 
em/sec @ 20 deg. C 

SOIL CONSULTANTS, INC. HYDRAULIC 

CONDUCTIVITY 
Chicora Tank Farm TEST 
North Charleston, S.C. ASTM - D 5084 

Tank 'K' I 
Density Test #3, 1st Lift I 

(clay top chng. to sand wI clay lenses) 

Date: 5-13-99 

INITIAL CONDITIONS 

5.08 

5.08 

16.9% 

125.2 

107.2 

2.64 

34.9% 

82.9 

5.08 

5.08 

20.3% 

127.8 

106.3 

97.4 

Potable Water 

32 

29-27 

0.95 

28.3 

4.946 X 10-7 

--

'-,0., A' 1"1"'\"'lnITII"'\"'I~ rll .... J-\L vVI'4UII IVI't~ 

TEST CONDITIONS 

Undisturbed Specimen obtained 5-11-99. 



a 

Materials SOIL CONSUL TANTS, INC. HYDRAULIC 
Testing Report 

Project And 

Location: 

ISCI Project: 99-680 

SAMPLE 

IDENTIFICATION 

Sample Length, cm 

Sample Diameter, cm 

Moisture Content, % 

Unit Wet Weight, pct 

Unit Dry Weight, pct 

SpecifiC Gravity 

Porosity % 

Saturation, % 

Sample Length, cm 

Sample Diameter, cm 

Moistur Content, % 

Unit Wet Weight, pct 

Unit Dry Weight, pet 

Saturation, % 

Permeant 

Ceii Pressure, psi 

Back Pressure, psi 

B-value 

Average Gradient 

Hydraulic Conductivity, 
em/sec @ 20 deg. C 

, 

Chicora Tank Farm 

North Charleston, S.C. 

Tank 'K' 

Density Test #1, 2nd Lift 
(Brown inorg. clay w/sl. sand) 

5.08 

5.08 

29.78% 

115.8 

89.2 

2.66 

46.3% 

91.9 

5.07 

5.14 

35.3% 

113.4 

83.8 

95.6 

Potable Water 

~" .. u. 

29-27 

0.95 

28.3 

3.719 x 10-8 

Undisturbed Specimens obtained 5-11-99. 

, 

, 

CONDUCTIVITY 
TEST 

ASTM - 05084 
Date: 5-17-99 

Tank 'K' Tank 'K' 

Density Test #2, 2nd Lift Density Test #3, 2nd Lift 
(Brown inorg. clay w/sl. sand) (Brown inorg. clay w/sl. sand) 

INITIAL CONDITIONS 

5.08 5.08 

5.08 5.08 

25.2% 32.9% 

125.1 120.1 

99.9 90.3 

2.66 2.66 

39.9% 45.6% 

101.2% 104.5 

~ .... A I "''' .. Ir"'''\.I''''r.'' .. It:' 
rll'lAL \JUI'IUII IUI'I" 

5.08 5.08 

5.08 5.08 

26.9% 33.2% 

126.9 122.0 

100.0 91.6 

108.0 108.6 

TEST CONDITIONS 

I 

Potable Water Potable Water 

32 32 

29-27 29-27 

0.95 0.98 

28.3 28.3 

4.02 X 10-8 8.273 X 10-8 

I 



SCI 
Construction Materials 

Non Destructive 

GeotechnIcal 

Environmental 

SOIL CONSULTANTS, INC. 
P.O. DRAWER 698 

CHARLESTON. SC 29402 
(843)723-4539 

P.O. BOX 20097 
MYRTLE BEACH. SC 29573 

(843)236-6616 

ORDER NO. • DATE 5~.1.9::99. .................. .. 

REPORT OF IN-PLACE FIELD DENSITY TESTS REPORT NO. 9.9::680 ..................... . 

CLIENT: S.U.P..EB.Y.ISOB..Of. .. SHlf?BUll.OlNG ......................................................... .. 

PROjECT: .CHiCQ.BA.IbUiK.f.I.1&\L ......................................................................... . 

METHOD OF TEST: ASI.M.D29.22 ... : ......................................................................... . 

LABORATORY TEST RESULTS: 

MAXIMUM DRY DENSITY: ............................ 1.0.1.Z........................... Ibs.lcu.ft. 

OPTIMUM MOISTURE CONTENT: ..................... .20.9...................... % 

PERCENT COMPACTION REQUIRED: ................ 9.0 .. Q................ % 

;EE SKETCH ATTACHED 

DATE LOCATION FIELD DRY FIELD ACTUAL FIELD 

5-11-99 rANK "K' 

1. ,UI-' o· - 2ND ~!FT 

1 :l. 

1 3 . 

& 1
4 . 

iii 'ISFACTORY U - UNSATISFACTORY 

.",,,S: 
SUPERINTEND~NT OF JOB ACCEPTED 
BELOW 90% AS SATiSFACTORY RESULTS. 

DENSITY MOISTURE COMPACTION 

Ibs./cu. ft. % % 

91.0 33.6 ts~.b 

87.6 31.7 86.4 

94.3 27.'L 92.7 

89.8 30.7 tsb.3 

RESPECTFULLY SUBMITTED: 

S:pULT~NTS.INC. BY: 

{/ }qZ(,#,y.oQ. l 

REMARKS* 

~ 

~ 

S 

~ 
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SCI 

Construction Malenals 

Non Oestruc\JVe 

Geolechnocal 

EnVIronmental 

EE SKETCH ATTACHED 

DATE 

SOIL CONSULTANTS, INC. 
P.O. DRAWER 698 

CHARLESTON, SC 29402 
(843)723-4539 

P.O. BOX 20097 
MYRTLE BEACH, SC 29573 

(843)236-6616 

ORDER NO. N.62.61.89.9MO.10.7.. 

DATE 5::1:99 ..................... .. 

REPORT OF IN-PLACE FIELD DENSITY TESTS REPORT NO. a9::596 .................... .. 

Cli ENT: S.UP..EBY.ISORO.E.,SHIP.8UlLOJ.NG •. G&B...US ..................................... . 

PROJECT: CHICQM.JA~KfARMS.:L: .................................................................. . 

METHOD OF TEST: ASTMD2.a2.2 ............................................................................. . 

LABORATORY TEST RESULTS: 

MAXIMUM DRY DENSITY: ............................ 1:1.1.2............................ Ibs./cu.ft. 

OPTIMUM MOISTURE CONTENT: ...................... 1:1.0...................... % 

PERCENT COMPACTION REQUIRED: ................ 90~Q ................ % 

LOCATION FIELD DRY FIELD ACTUAL FIELD REMARKS· 
DENSITY MOISTURE COMPACTION 

Ibs.lcu. ft. % % 
A 'JR IlC 1 TOP 6' 1SILlt-1 11U.H 10 1 !::I!::I.O S - ............ 

12~ TOP 6 lUb.b 1!::1.J !::I4.H S 

13. TOP 0 112.1 16.5 lUlJ+ S 

""SFAC·I\. 'I'(T U - UNSATISFACTORY • RESPECTFULLY SUBMITTED: 

A.'~ 
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• 

I 

Materials 

~sting Rep rt 
Client: 

Project: 

SCI Project: 99-596 

Sample Identification 

Description 

Sample Length, cm 

Sample Diameter, cm 

Moisture Content, % 

Unit Wet Weight, pct 

Unit Dry Weight, pct 

Specific Gravity 

Porosity 0/0 

Saturation, % 

Sample Length, cm 

Sample Diameter, cm 

Moisture Content, % 

Unit Wet Weight, pct 

Unit Dry Weight, pct 

Saturation, % 

Permeant 

Cell Pressure, psi 

Back Pressure, psi 

B-value 

Average Gradient 

Hydraulic Conductivity, 
em/sec @ 20 deg. C 

SOIL CONSULTANTS, INC. 

Supervisor of Shipbuilding C&R,US 

Chicora Tank Farm 

Date: 5-4-99 

, i I I 
/ Tank"L",1st~jft, Test#1/ Tank ''L'', 1st Lift, Test#2/ Tank ''L'', 1stLiii, Test#3/ 

I 9n:IIYn 8: tan inQrg~ clay Brown & tan inorg. clay Brown & tan Inorg. clay 

with slight sand. I with slight sand. I with slight sand. I 

INITIAL CONDITIONS 

5.08 5.08 5.08 

5.08 5.08 5.08 

16.4% 18.2% 16.9% 

130.5 124.4 130.4 

112.1 105.3 111.6 

2.64 2.64 2.64 

31.9% 36.0% 32.3% 

92.3 85.0% 93.7% 

FINAL CONDITIONS 

5.08 5.08 5.08 

5.08 5.08 5.08 

17.98% 21.63% 18.88% 

132.3 125.4 132.2 

112.1 103.1 111.2 

101.2 95.6 103.6 

TEST CONDITIONS 

Potable Water Potable Water Potable Water 

32 32 32 

29-27 29-27 29-27 

0.98 0.95 0.100 

28.3 28.3 28.3 

9.986x1cr7 9.859x1 0.7 9.606x1 0.7 

HYDRAULIC 

CONDUCTIVITY 

TEST 
ASTM - D 5084 

&. Undisturbed Samples obtained 4-26-99 SOIL CONSULTANTS, INC. 



SCI 
Construction Matenals 

Non Destructive 

Geotechnical 

• 
EnVIronmental 

SOIL CONSULTANTS, INC. 
P.O. DRAWER 698 

CHARLESTON, SC 29402 
(843)723-4539 

P.O. BOX 20097 
MYRTLE BEACH, SC 29573 

(843 )236-6616 

ORDER NO. N.62.61.89.9MO.10.7.. 

DATE 5.;:1;29 ..................... .. 

REPORT OF IN-PLACE FIELD DENSITY TESTS REPORT NO. 99::527. ................... .. 

CLIENT: S.u.P..E8.Y.ISORO.E..SHII?BUJ.L.Dlli.G ... C&R...US ..................................... . 

PR OJ ECT: CH1CO.f?\{Ij.I8~Kf.t.\H~No'v1S.:1.: .......................................... nn ••••••••••••••••••••• 

METHOD OF TEST: AST.M.D29.22 ............................................................................ .. 

LABORATORY TEST RESULTS: 

MAXIMUM DRY DENSITY: ............................ U1.2............................ Ibs.lcu.ft. 

OPTIMUM MOISTURE CONTENT: ...................... 1:1.0...................... % 

PERCENT COMPACTION REQUIRED: ................ 20~Q................ % 

SEE SKETCH ATTACHED 

DATE LOCATION FIELD DRY FIELD ACTUAL FIELD REMARKS· 
DENSITY MOISTURE COMPACTION 

Ibs./cu. ft. % % 

4-27-9S 11. TOP 6" - 2NU Llt-T lUo.o 10.0 SO.ts S 
12. TOP o' l1U.U - 10.1 SH.S ~ 

13. TUI-'o 105.1 lb.l ~4.b S 

I. 

- "ISFACTORY U - UNSATISFACTORY 

.S: 
RESPECTFULLY SUBMITTED: 

d7~ 



I 

I 

I Materials 
Testing Report 

Chent: 

Project: 

SCI Project: 99-597 

Sample Identification 

Description 

Sample Length, cm 

Sample Diameter, cm 

Moisture Content, % 

Unit Wet Weight, pct 

Unit Dry Weight, pct 

Specific Gravity 

Porosity % 

Saturation, % 

Sample Length, cm 

Sample Diameter, cm 

Moisture Content, % 

Unit Wet Weight, pct 

Unit Dry Weight, pct 

Saturation, % 

Permeant 

Cell Pressure, psi 

Back Pressure, psi 

8-value 

Average Gradient 

Hydraulic Conductivity, 
em/sec @ 20 deg. C 

SOIL CONSUL TANTS, INC. HYDRAULIC 
CONDUCTIVITY 

Supervisor of Shipbuilding C&R,US TEST 
Chicora Tank Farm ASTM - D 5084 

Date: 5-4-99 

I 

rIT-an-k-'~-"'-200--L~-'-T~-t-#111IrT-an-k-'~-"'-2n-d-Lm--'-T~-'-#-21IrT-an-k-'L-"'-2n-d-LI-~'-T=----t~-~TII----------~I I 
Brown & tan lnorg. clay Brown & tan Inorg. cJay Brown & tan Inorg. clay I I 

~1 __ ~~h~SJ~~h~t~=n~d~. __ I~_~~h~sli~9~~~=n~d~. __ ~1 __ ~~~h~sl~igh~t~~~nd~. __ ~I ____________ ~1 

INITIAL CONDITIONS 

5.6896 5.0546 5.08 

5.2324 5.08 5.08 

14.56% 16.2 15.6 

121.2 135 127.8 

105.8 116.2 110.6 

2.64 2.64 2.64 

35.70% 29.40% 32.3% 
-

69 102.60% 84.3 

FINAL CONDITIONS 

5.6896 5.0546 5.08 

5.2324 5.08 5.08 

20.70% 17.7 19.9% 

124.1 136.2 131.4 

102.8 115.7 109.6 

SO.8 110.5 104.5 

TEST CONDITIONS 

Potable Water Potable Water Potable Water 

42 32 42 

39-37 29-27 39-37 

0.100 0.100 0.960 

28.3 28.3 28.3 

9.64x1cr7 9.312x10-7 9.493x1 0-7 

'Jndisturbed Samples obtained 4-27-99 



SCI 
Construction Materials 

Non DestructJve 
GeotechnIcal 

EnVIronmental 

SOIL CONSULTANTS, INC. 
P.O. DRAWER 698 

CHARLESTON, SC 29402 
(843)723-4539 

P.O. BOX 20097 
MYRTLE BEACH, SC 29573 

(843)236-6616 

ORDER NO. 

DATE 6.~.1.7::9S ................... . 

REPORT OF IN·PLACE FIELD DENSITY TESTS REPORT NO. S9::8S8 .................... .. 

CLIENT: S.UP.EBY.ISOB,.OE..SHIP.8UJLOillG .....................................•..................... 

PROJECT: .CH!C.Q8 .. ~.I~NKf.P.-J:?J\,1 ............................................................. ,. ........ ,. ... 

METHOD OF TEST: AST.M.D2S22 ............................................................................ .. 

LABORATORY TEST RESULTS: 

MAXIMUM DRY DENSITY: ............................ 1.0.1..1............................ Ibs.lcu.ft. 

OPTIMUM MOISTURE CONTENT: ..................... 20.9...................... % 

PERCENT COMPACTION REQUIRED: ................ SOAQ................ % 

EE SKETCH ATTACHED 

DATE LOCATION FIELD DRY FIELD ACTUAL FIELD REMARKS· 
DENSITY MOISTURE COMPACTION 

TANK"M" Ibs./cu. ft. % % 

o·,o-~~ , 1~ J Lit- J 88.8 ::SUA 87.3 U" 
~. ,~ J Lit- I ~U.~ ::SU 1 88.7 U" 

~. 1ST Lit- J 96.1 28.0 ~4.b S 

-

• ,FACTC 'RY U - UNSATISFACTORY 

'~~TOR ACCEPTED THESE RESULTS 

RESPECTFULLY SUBMITTED: 

:d~2 



Materials SOIL CONSULTANTS, INC. HYDRAULIC 

I 
t 

Testing Report 
Project And 

Location: 

~I Project: 99-898 

SAMPLE 

IDENTIFICATION 

Sample Length, cm 

Sample Diameter, cm 

Moisture Content, % 

Unit Wet Weight, pcf 

Unit Dry Weight, pcf 

Specific Gravity 

Porosity % 

Saturation, % 

Sample Length, cm 

Sample Diameter, cm 

Moisture Content, % 

Unit Wet Weight, pcf 

Unit Dry Weight, pcf 

Saturation, % 

Peiinaant 
Cell Pressure, psi 

Back Pressure, psi 

B-value 

Average Gradient 

Hydraulic Conductivity, 
em/sec @ 20 deg. C 

Chicora Tank Farm 

North Charleston, S.C. 

Tank 'M' 

Density Test #1. 1 st. Lift 
(Gray inorg. clay w/sJ. sand) 

4.826 

5.08 

28.80% 

115.3 

89.5 

2.66 

46.00% 

89.6 

4.826 

5.08 

29.80% 

117.3 

90.4 

94.5 

Potable VVater 

32 

29-27 

0.95 

28.3 

1.79 x 10.5 

Undisturbed Specimens obtained 6-16-99. 

CONDUCTIVITY 
TEST 

ASTM - 05084 
Date: 6-18-99 

Tank 'M' 

Density Test #2, 1 st Lift 
(Gray inorg. clay w/sJ. sand) 

Tank 'M' 

Densitv Test #3. 1 st Lift 
(Gra~ i~org.- ~I~~ ~isl: ~;;-d) - I 

INITIAL CONDITIONS 

5.08 5.08 

- 5.08 5.08 

31.0 24.80% 

114.9 121.7 

87.7 97.5 

2.66 2.66 

47.20% 41.20% 

92.40% 94.1 

FINAL CONDITIONS 

5.08 5.08 

5.08 5.08 

34.3 27.00% 

116.6 122.3 

86.8 96.2 

100 99.2 

TEST CONDITIONS 

Potable \AJater Potable \AJater 

32 32 

29-27 29-27 

0.970 0.100 

28.3 28.3 

1.055x10-6 1.495 X 10-6 

2""nfs. Inc. 



SCI 
Construction Materials 

Non DestructJve 

Geotechnical 

EnVIronmental 

SOIL CONSULTANTS, INC. 
P.O. DRAWER 698 

CHARLESTON. SC 29402 
(843)723-4539 

P.O. BOX 20097 
MYRTLE BEACH. SC 29573 

(843)236-6616 

ORDER NO. 

I DATE n:29::9a ................... . 

REPORT OF IN-PLACE FIELD DENSITY TESTS REPORT NO. 9.9::93.3 ..................... . 

CLIENT: .s.UP..EBY.ISOROE..SHII?I3Ull.OJNG ......................................................... .. 

P ROJ E CT: .CHIC.QaI.\.It.\NK.F.I.\R.M ........................................................................... . 

METHOD OF TEST: ASTM.D2la22 ............................................................................. . 

LABORATORY TEST RESULTS: 

MAXIMUM DRY DENSITY: ............................ 1.0.1..1............................ Ibs.lcu.ft. 

OPTIMUM MOISTURE CONTENT: ..................... 20.9...................... % 

PERCENT COMPACTION REQUIRED: ................ aO~Q................ % 

iEE SKETCH ATTACHED 

DATE LOCATION FIELD DRY FIELD ACTUAL FIELD 

TANK"M" 
0:21~99 1. TUP O· 2ND LIFT 

12. 1 UI-' 0 2ND LIFT 

13. lUI-' 6" 2ND LIt-I 

I 

* S _ .... 'TISFACTORY U - UNSATISFACTORY 

~RA~TOR ACCEPTED THESE RESULTS 
~S SATISFACTORY. 

DENSITY MOISTURE COMPACTION 

Ibs./cu. ft. % % 

~1.;;S ~~.4 ~~.f 

~~.b ;;S1.4 ~~.U 

ljO.l ,,~. I u;;S.o 

RESPECTFULLY SUBMITTED: 

.~~ 
SOIL CrSULTANTS. INC. ~ 

REMARKS* 

U 

U 

u 



Materials SOIL CONSULTANTS, INC. HYDRAULIC 
Testing Report 

Project And 

Location: 

dCI Project 99-933 

SAMPLE 

iDENTiFiCATiON 

Sample Length, cm 

Sample Diameter, cm 

Moisture Content, % 

Unit Wet Weight, pct 

Unit Dry Weight, pct 

Specific Gravity 

Porosity % 

Saturation, % 

Sample Length, cm 

Sample Diameter, cm 

Moisture Content, % 

Unit Wet Weight, pct 

Unit Dry Weight, pct 

Saturation, % 

Permeant 

Gel! Pressure, psi 

Back Pressure, psi 

B-value 

Average Gradient 

Hydraulic Conductivity, 
em/sec @ 20 deg. C 

, 

Chicora Tank Farm 

North Charleston, S.C. 

Tank 'M' 

Density Test #i, 2nd. Lift 
(Gray inorg. clay w/sl. sand) 

5.08 

5.08 

30.80% 

121.9 

93.1 

2.66 

43.90% 

104.9 

5.08 

5.08 

31.45% 

124.7 

94.9 

111.5 

Potable Water 

32 

29-27 

0.970 

28.3 

8.923 x 10-8 

Undisturbed Specimens obtained 6-21-99. 

CONDUCTIVITY 
TEST 

ASTM - 05084 
Date: 6-25-99 

Tank 'M' Tank 'M' 

Density Test #2. 2nd Lift n ......... roorftl T .o.ro+""~ ..,,,,...1 I iff. 
'-'wllo;:ln.1 'v~\ TT"", ...... "" '-11\ 

(Gray inorg. clay w/sl. sand) (Gray inorg. clay w/sl. sand) 

INITIAL CONDITIONS 

4.826 5.08 

5.08 5.08 

28.8 38.00% 

112.9 115.4 

87.6 83.6 

2.66 2.66 

47.20% 49.60% 

85.70% 102.7 

FINAL CONDITIONS 

4.826 5.08 

5.08 5.08 

42.2 45.10% 

116 117 

81.5 80.6 

108.3 113.2 

TEST CONDITIONS 

Potabie Water rotable 'vAv'atei 

32 32 

29-27 29-27 

0.100 0.980 

28.3 28.3 

1.296 X 10-8 2.873 X 10-8 



SCI 
Construction Matenals 

Non Destructive 

Geotechmcal 

EnVIronmental 

SOIL CONSULTANTS, INC. 
P.O. DRAWER 698 

CHARLESTON. SC 29402 
(843)723-4539 

P.O. BOX 20097 
MYRTLE BEACH. SC 29573 

(843)236-6616 

ORDER NO. 

DATE Z~3.0:.9a ................... . 

REPORT OF IN·PLACE FIELD DENSITY TESTS REPORT NO. a9:.1.1.2a ................. .. 

CLl ENT: .S.U.EEB'lI.ISOROE..SHIP.BUlLDlliG •. C&B...US ..................................... . 

PROJECT: CH!C.QaA.Il\~K~:N:: ................................................................................. . 

METHOD OF TEST: ASTMD.2a22 ............................................................................. . 

LABORATORY TEST RESULTS: 

MAXIMUM DRY DENSITY: ............................ 1.0.1.1............................ Ibs./cu.ft. 

OPTIMUM MOISTURE CONTENT: ..................... 2.0.9...................... % 

PERCENT COMPACTION REQUIRED: ................ 90~0................ % 

SEE SKETCH ATTACHED 

DATE LOCATION FIELD DRY FIELD ACTUAL FIELD REMARKS* 
DENSITY MOISTURE COMPACTION 

Ibs.lcu. ft. % % 

7-21-99 rANK "N" 1::; I Lit- I 

1101-' tj' ~o.ts ~b.l ~b.~ ::; 

I~. I ut-' 0' 92.8 29.8 91.2 ::; 

l;j. ! ut-' Ij' 95.2 :a.o 93.6 s 
-

, 'TISFAC'I '-'I"( T U· UNSATISFACTORY 

.S: 
RESPECTFULL Y SUBMITTED: 
SOIL CO SULTANTS, INC. BY: 



I 

I 
I 

I 

I 
• 

I 

Mat rial 

~sting R port 
Client: 

Project: 

SCI Proiect: 99-1129 

Sample Identification 

Sample Length, cm 

Sampl Diameter, cm 

Moisture Content, % 

Unit W t Weight, pcf 

Unit Dry Weight, pct 

Specific Gravity 

Porosity % 

Saturation, % 

Sample Length, cm 

Sample Diameter, cm 

Moisture Content, % 

Unit W t Weight, pct 

Unit Dry Weight, pct 

Saturation, % 

Permeant 

Ceii PreSSUie, psi 

Back Pr ssure, psi 

B-value 

Average Gradient 

Hydraulic Conductivity, 
cmlsec @ 20 deg. C 

SOIL CONSUL TANTS, INC. HYDRAULIC 

CONDUCTIVITY 
Supervisor Of Shipbuilding C & R, US TEST 
Chicora Tank "N" ASTM - D 5084 

Date: 7-29-99 

~----~----~------~----~I I 
I I 5#1, 1st Lift 5#2, 1st Lift 5#3, 1 st Lift 

Gray inorganic clay. Gray inorganic clay. Gray inorganic clay. 

INITIAL CONDITIONS 

5.08 4.94 - 5.08 

5.08 4.97 5.08 

23.0% 27.2% 28.4% 

117.7 119.2 118.9 

95.7 93.7 92.6 

2.7 2.7 2.7 

42.6% 44.3% 45.0% 

82.9 92.1 93.6 I 
FINAL CONDITIONS 

5.08 4.9403 5.08 

5.08 4.9657 5.08 

32.3% 31.5% 34.5% 

120.9 121.0 119.8 

91.4 92.0 89.1 

104.6 102.4 104.6 

TEST CONDITIONS 

Potable Water Potable Water Potable Water 

A'> 42 32 .. , 
39-37 39-37 29-27 

0.100 0.100 0.97 

28.3 29.0 28.3 

4.734x10·7 9.572x10-8 9. 947x10-8 

I;!emarks: Undisturbed core samples taken 7-21-99. 



SCI 
Construction Matenals 

Non Destructive 

Geotechnical 

EnVironmehtal 

SOIL CONSULTANTS, INC. 
P.O. DRAWER 698 

CHARLESTON. SC 29402 
(843)723-4539 

P.O. BOX 20097 
MYRTLE BEACH. SC 29573 

(843)236-6616 

ORDER NO . • DATE 1.:3.0::9~L. ............... .. 

REPORT OF IN-PLACE FIELD DENSITY TESTS REPORT NO. 9.9:::t.1.Sfi ................. .. 

CLIENT: S.UP..E8.Y.ISO.8..0f .. SHlf?BUJl.OJNG ... C&B...US ..................................... . 

PROJECT: .CHICQM.IAf!.IK.F.AB.M ........................................................................... . 

METHOD OF TEST: AST.M.D2ll22 ............................................................................. . 

LABORATORY TEST RESULTS: 

MAXIMUM DRY DENSITY: ............................ 1.0.1.1............................ Ibs.lcu.ft. 

OPTIMUM MOISTURE CONTENT: ..................... .2ll.9...................... % 

PERCENT COMPACTION REQUIRED: ................ SOhQ................ % 

SEE SKETCH ATTACHED 

DATE LOCATION FIELD DRY FIELD ACTUAL FIELD REMARKS* 
DENSITY MOISTURE COMPACTION 

Ibs./cu. ft. % % 

f rLo/'d'd lANK 'N' 

1 lUI-' 0" 2NU LIt- I ';;Jl:S'{ 22.4 97.0 ::s 
12. I UJ-' o' 2NU LIt- I 'df .4 Z;j.O ::ib.f S 

!;;S I UJ-' o' 2ND LIFT 91.6 27.0 'dU.U ::s 

'" 

I 
"TISFAC'I '-'I'( T U . UNSATISFACTORY 

J: 
RESPECTFULLY SUBMITTED: 
SOIL CO SULTANTS.IN 



• 

I Mat rial 

I 
I 

I 

I 

I 

.... esting R port 
Client: 

Project: 

SCI Project: 99-1156 
-

Sample Identification 

Description 

Sample Length, cm 

Sample Diameter, cm 

Moistur Content, % 

Unit Wet Weight, pct 

Unit Dry Weight, pct 

Specific Gravity 

Porosity % 

Saturation, % 

Sample Length, cm 

Sample Diameter, cm 

Moisture Content, % 

Unit Wet Weight, pct 

Unit Dry Weight, pct 

Saturation, % 

Permeant 

Cel! Pr ssure, psi 

Back Pressure, psi 

B-value 

Average Gradient 

Hydraulic Conductivity, 
em/sec @ 20 deg. C 

SOIL CONSUL TANTS, INC. HYDRAULIC 

CONDUCTIVITY 
Supervisor Of Shipbuilding C & R, US TEST 
Chicora Tank "N" ASTM - D 5084 

Date: 7-29-99 

r---S-#-1.-2n-d-LI-ft---r----S#-z.-z-na-.L-ifi---.----S-N-.-Zn-d-Li_-n---r----------~I 1 
~G_~_y_in_O_~a_n_iC_da_y_.~ __ G_~_yi_nO_~_an_ic_d_~_.~ __ G_~_y_in_O~_a_n_iC_Cla_y_. ~ __________ ~I I 

INITIAL CONDITIONS 

4.91 4.99 - 5.08 

5.08 5.08 5.08 

23.6% 25.9% 25.7% 

121.0 113.2 119.4 

97.9 89.9 95.0 

2.69 2.69 2.69 

41.6% 46.4% 43.3% 

88.9 nn" !":In ., 
OU.~ vv., 

I FINAL CONDITIONS 

4.95 4.99 5.08 

5.08 5.08 5.08 

25.2% 30.3% 27.8% 

122.9 117.5 122.2 

98.1 90.2 95.6 

95 .. 7 94.6 99.2 

TEST CONDITIONS 

Potable Water Potable Water Potabie Water 

42 42 22 I 
39-37 39-37 19-17 

0.97 0.95 0.95 

29.2 28.8 28.3 

2.884x10·7 5.712x10-8 2.688x10·7 

Remarks: Undisturbed core samples taken 7-26-99 . 



SCI 
Construcllon Materials 

Non Destructive 

Geotechnical 

EnVIronmental 

SOIL CONSULTANTS, INC. 
P.O. DRAWER 698 

CHARLESTON, SC 29402 
(843)723-4539 

P.O. BOX 20097 
MYRTLE BEACH, SC 29573 

(843)236-6616 

ORDER NO . 

• DATE a~.1.1:.9S .................. .. 

REPORT OF IN-PLACE FIELD DENSITY TESTS REPORT NO. S9:.1.1.9a ................. .. 

CLIENT: S.UP..EB)l.ISOB.OE .. SHII?BUIlDJNG ......................................................... .. 

PROJECT: CHIC.QM.IP..~KEf.\RM .. ~.IP..~K::O.': ................................................... . 

METHOD OF TEST: P..STMD.2!l22 ............................................................................. . 

LABORATORY TEST RESULTS: 

MAXIMUM DRY DENSITY: ............................ 1.1.1.2............................ Ibs.lcu.ft. 

OPTIMUM MOISTURE CONTENT: ...................... 13.0...................... % 

PERCENT COMPACTION REQUIRED: ................ SOAQ................ % 

SEE SKETCH ATTACHED 

DATE LOCATION FIELD DRY FIELD ACTUAL FIELD 

TANK "0' 

8/5/99 1. I Ut-' tf - 1::; I LIfo I 

I Z. Kt: rES I I-UK ~1 

13. TOP If 

!4. IUt-' 0' 

a 

* S· "I\,TISFACTORY U - UNSATISFACTORY 

lT~~TOR ACCEPTED TESTS BELOW 
90.0% AS SATISFACTORY. 

DENSITY MOISTURE COMPACTION 

Ibs./cu. ft. % % 

95.4 25.9 ti5.ti 

97.1 ZZ.Z ti f.3 

l::IO.O 24.9 tiO.l::I 

97.6 13.2 87.7 

RESPECTFULLY SUBMITTED: 
SOIL CONSULTANTS, INC. 

REMARKS* 

S" 

S" 
::;~ 

::;~ 



Materials SOIL CONSULTANTS, INC. HYDRAULIC 

Testing Report 
Project And 

Location: 

ISCI Project: 99-1198 

SAMPLE 

IDENTIFICATION 

Sample Length, cm 

Sample Diameter, cm 

Moisture Content, % 

Unit Wet Weight, pct 

Unit Dry Weight, pct 

Specific Gravity 

Porosity % 

Saturation, % 

Sample Length, cm 

Sample Diameter, cm 

Moisture Content, % 

Unit Wet Weight, pct 

Unit Dry Weight, pet 

Saturation, % 

Permeant 

Cell Pressure, psi 

Back Pressure, psi 

B-value 

Average Gradient 

Hydraulic Conductivity, 
em/sec @ 20 deg. C 

Chicora Tank Farm 

North Charleston, S.C. 

Tank '0' 

Test #1, 1st Lift 
(gray inorganic clay w/sl. sand) 

4.64 

5.08 

23.1% 

109.4 

88.8 

2.70 

47.2% 

69.6 

4.64 

5.08 

37.8% 

112.4 

81.6 

96.0 

Potable Water 

42 

39-37 

0.95 

31.0 

2.696 x 10-8 

Undisturbed Specimens Obtained 8-4-99. 

CONDUCTIVITY 
TEST 

ASTM - 05084 
Date: 8-10-99 

Tank '0' Tank '0' 

Test #2, 1st Lift Test #3, 1st Lift 
(gray inorganic clay w/sl. sand) (gray inorganic clay w/sl. sand) 

INITIAL CONDITIONS 

5.0 5.08 

5.08 5.08 

32.2% 36.8% 

119.1 113.7 

90.1 83.1 

2.70 2.70 

45.8% 50.6% 

101.6 96.8 

F!NAL CONDITIONS 

5.0 5.08 

5.08 5.08 

33.3% 40.8% 

121.0 115.1 

90.8 81.7 

106.7 103.9 

TEST CONDITIONS 

Potable Water Potable Water 

32 42 

29-27 39-37 

0.96 0.100 

29.0 28.3 

2.564 X 10.7 2.401 X 10-8 



• 
SCI 

Construcbon Materials 

Non Destrucbve 

Geotechnical 

EnVlfonmental 

:;EE SKETCH ATTACHED 

DATE 

SOIL CONSUL-rANTS, INC. 
P.O. DRAWER 698 

CHARLESTON. SC 29402 
(843)723-4539 

P.O. BOX 20097 
MYRTLE BEACH. SC 29573 

(843)236-6616 

ORDER NO. . ................................... . 
DATE a-:.1.8::99. .................. .. 

REPORT OF IN·PLACE FIELD DENSITY TESTS REPORT NO. 9.9::1261 ................. .. 

CLIENT: .S.UP..ERY.ISOROE .. SHIP.BUll.DJ.N.G •. C&B •. US .................................... .. 

PROJECT: .CHIC.QaA.IA~KEAB.M .. ~.IA~K::O:: .................................................. .. 

METHOD OF TEST: AST.M.D29.22 ............................................................................. . 

LASORA TORY TEST RESULTS: 

MAXIMUM DRY DENSITY: ............................ 1.0.1..1............................ Ibs.lcu.ft. 

OPTIMUM MOISTURE CONTENT: ........... _ ......... 2Q.9...................... % 

PERCENT COMPACTION REQUIRED: ................ 9.0AQ................ % 

LOCATION FIELD DRY 
DENSITY 

FIELD 
MOISTURE 

ACTUAL FIELD REMARKS* 
COMPACTION 

TANK "0" lbs./cu. ft. % % 

& 

-

* S - SATISFACTORY U· UNSATISFACTORY 

~ '. 
RESPECTFULLY SUBMITTED: 

:7.~~ 



Materials T sting 

I SOIL CONSULTANTS, INC. Hydraulic 
Report Conductivity Test 

Project And Chicora Tank Farm 
ASTM -D 5084 

Location: North Charleston, S.C. 

SCI Project: 99-1267 Date: 8-18-99 

SAMPLE 

IDENTIFICATION 

I Tank '0' I 
I s #1, 2nd Lift 

Tank '0' 

Sample Length, cm 

Sample Diameter, cm 

Moisture Content, % 

Unit Wet Weight, pet 

Unit Dry Weight, pct 

Specific Gravity 

Porosity % 

Saturation, % 

Sample Length, cm 

Sample Diameter, cm 

Moisture Content, % 

Unit Wet Weight, pct 

Unit Dry Weight, pet 

Saturation, % 

Permeant 
Cell Pressure, psi 

Back Pressure, psi 

B-value 

Average Gradient 

Hydraulic Conductivity, 
em/sec @ 20 deg. C 

(gray inorganic clay w/medium sand) 

5.33 

5.25 

24.2% 

116.7 

94.0 

2.66 

43.5% 

83.9 

5.33 

5.25 

30.0% 

118.9 

91.5 

97.8 

Potable Water 

32 

29-27 

0.96 

20.1 

1.7 x 10.7 

Undisturbed Specimens obtained 8-12-99. 

S #2, 2nd Lift 
(gray inorganic clay) 

INITIAL CONDITIONS 

5.21 
-

4.98 

35.3% 

108.5 

80.1 

2.71 

52.6% 

86.3 

FiNAL CONDiTiONS 

5.21 

4.98 

42.0% 

110.4 

77.8 

97.0 

TEST CONDITIONS 

Potable Water 

42 

39-37 

0.97 

27.6 

1.24 X 10-8 

Tank '0' 

S #3, 2nd Lift 
(gray inorganic clay) 

5.02 

5.14 

36.2% 

105.7 

77.7 

2.71 

54.1% 

83.3 

5.02 

5.14 

49.0% 

107.0 

71.8 

98.0 

Potable Water 

4? 

39-37 

0.95 

28.7 

1.54 X 10-8 



CHICORA TANK FARM DEMOLITION REPORT December 1999 

APPENDIXF 

Petroleum Contaminated soil disposal manifests 

F-1 
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WM 
OAKRIDGE lA.NDFlLL 
• WAI't& ~G&MINI'COMP~ 

Otft.rafor: 

SPECIAL W ASn MANIFEST 

Approvlll# OR ".,,818 
I_para.. JGI2CIB 

tNVIRONMENT,AL DETACHMENT CHARLESTON 
Aero •• t Number: 490-11t 

LoeatlolllAddre,a: CJDCORA TANKPARM CHARLESTON Ie (10) 
Tel. Numhen 1., ... ' ...... 21 EXT :112 CODtad: COPES WANNAMAKER 
Gcaenior _ .... re: Ce&eui~. 

I III • hi • I 

............ TO 81 COMPLETED .V TRANSPORTER ............. , 
Tn .. po ... otWa.te: BVTLERW ARE 
Datet ::i(,'-;)S:-7~ 

Dm.r'. ~tan,~ ~ 
Track 1# d, 2. .. 

, 
I q L $ 

.. _."'." .... TO BE COMPLETED 1ft' OAKRIDGE LANJ)'F.D.L ......... **. 
OIJpoMI Sitea O.krId .. La"'_ DW' 130 

DeHrtpdolofW.ttr. SOL I "FUEL OIL CONTAMINATED SOIL 
TIc .. N .... b.n To ••• = ... ?'S 2?:':. ,/ 

, 
n.te: ... ¢¢ff: 

" 'd 

lias IWV 'It. (POt 141,. DOaaIIITIa,1fC. JNI7 TIt! ~." ';UtI iiUJiiMt-
3SnoH3~~S 39al~ 



SPECIAL WASTE MANIFEST 

A • ....aJ #I OR I9I'll! 
·i .... tla. 1112"" 

Ceo .... tar: INVlRONMENTAL DETACHMENT CHARLESTON 

LecatlOlllAcNrea: CHICORA TANK Jl'ARM CIIARLESTON 8C (10) 

Tilt Nambl" lo.,o..2I21IXT J12 COb tact: COPES WANNAMAKIR 
"" ac •• rator.......... ~w'=::e'* 

1 

........ 11 •• TO BE COMPLETED I~ TRANSPORTER .......... . 

Tra.,po", olWute: BVTLERWARI 

.,.. :& ,..r2;5 .. ~ 

Dm.,'. Stpatutr .... A ....... <:"--.. A-:..' __ ~;...:;,/"t ____ ~""-c)~e_" ...... __ 

!I 

•• ,. ... " ••• TO DB COMPLETED BY OAKRIDGE I..ANDnLL .*** ••• ".* 
D ...... Site: Oakrld .. La_till DW' 1M 

DelCrtpdoo .rw.. SOL' "FLTEL OIL CONTAMINATED SOIL 

Tleket N •• ben)4::Z:S~~J­

.. .efftd By: ":::;;;C;..~~;ad~~~--
T ..... = k??-!lC~ 

Date. ~di: 
2iU 1ft 'ltCPOa l_DOIICIlUt ... 1C. JHI7 'i'IL. MJ .. ., •• A" .... ~ •• -

3snOH3~~S 39aI~~ 9 'd 

ss 



• 

OAkRlDC1 LANDFlU 
.WA,... ~"""C'CIMPANY 

SPECIAL WAITE MANIFEST 

APPIWII" OR ""Ill 
f;'Kpi ..... 1112"" 

C •• eNto.: ENVIRONMeNTAL DIT~CHMINT CHARLESTON 

Aeeoa. N •• ber: 49&.1. 

Loe.tJoaIA ...... CHICORA TANK BARM CHARLESTON Ie (to) 

• 
........... TO 81 COMPLETED BY TRANSPORTJtR .......... . 

Tn.porteralWM. B1JTL£RWARI 

Da~-6S ..t/'i 
Drivel'. '!pat_"" ~~ ~ 

Tnckll._3......1.,L_ 

2 

.......... TO BE COMPLETED. BY OAXlUDGE LANDJ'ILL ........ **. 
D .. pottaI SIte: 0 ....... La.aD DWP tH 

Detertptla.er", ... SOL/IHlPUELOILCONTAMINATED801L 

TlclrltN ... TOIl .... : 02&~ if I ,tv.d~~~~===-__ _ 
Daa1 ~ 

!; 'd 

2JU "WV 1'1. croa.4I). DOIKJID1'I .. 1C. JNJ'7 'I'.&Li IMI __ ~. PAX: aeMLAt-
3SnoH3"'l::J:::>S 3Ela I ~I:O 



I 

"'-" 

OAXRIDCE LANDFILL 
• WAm JlWlf.\4IIIMDrr c:aw.\NY 

SPEtw. WASTE MANIFEST 

• • -'.II 0- aAA----Apprwl' .. K ~7.11 
E ........ lGlUlJt 

ee ..... tor: IH\IIRONMINT.AL DETACHMENT CHARUSTON 

Acco •• t Nuaber: .'.1. 

LocatIoIIIAddreq: CHICORA TANK JABM CHARLESTON SC (10) 
" 

Tell Numben .G-14S-ZII2J EXT 212 COlltaet: COPIS WANNAMAKER 

GeMrator SliDatar«.........;~~=e!::~~4!:!:"""=.,.~:::::.y:::=:~~. :::. ___ _ 

a 

.* ••••• *.* TO ,8E COMPLETED BY TRANSPORTER ........ *** .. 

Tnllporter oIWute: BVTLERWAU 

•• 

III IF I UB 

........... TO 8.1 COMPLETED BY OAKRIDGE LANDfILL * ••• " ••••• 
D ...... I Stm O.krldp L ...... DWP 13. 

Deteriptloq ,rw ... SOL I *' I'VIL OIL CONTAMINATED SOIL 

~inN •• ··--_-~~~~~ __ 

LI!C'Md B'T"~...,..t;;......::~~~~~~ __ _ 

T ..... : ,=-iP.~7 

D.te:~-~ 

'.&1 II\PIY '71; U'O.! !.,.DOaaDITI .. ;c. iHi7 "..,.. ........... -.... - . 
3snOH3~J6 39aI~~ t> 'd 



OAXRIDGI LANDFILL 
• WAm MAJlfAGIMIN'I' CQJGIANY 

SPECIAL WASTE MANIFEST 

ADDIWII iI Oil 99O'll! -i.,.it •• lti2619t 

Ge ...... tu: INVIRONM.INT AL DETACHMIN'I' CBAIlLIITON 

LoettJoaiAddrela: CWCORA TANK 'ARM CHAALESTON 8C (18) 

T ... NlUllbe~ 10.10-28211XT 212 CODta4!b COPES WANNAMAKER 

Gotntor ......... ~uI~ 
L 

•••••• ".IH~ TO III COMPJ...ETED BY TRANSPORTER ......... .. 

Tr ••• porterotWutr. BUTLERWARI 

Datr. ?~ d<-WS .... '-9 Tnckl# d:3 
~'. S .... tuN: A (' r€' r ~ (;AdJ .-, . 

I 

....... --•• TO 8B COMPLETED BY OAKRmGE LANDFILL * ••• * •••• * 

DII ... J SUet Oaluid" I.e_no DWP 1M 

Deltrtptlo. ,'W.,le: SOL J H fUEL OIL CONTAMINATED lOlL 

It To ..... : 2>2.,:£] 
". Jtlved 8y: . Dlte: B l?6laq 

£ 'd 

DIt .tlVV'lteoa ._DOaaaIT .... 1C. JHI7 
'iai iQ "iIif, 'AX ... Ills". 

3snOH3'l;j:)S 390 I ~t::O 



OAkRmCI LANDP'lLL 
• WAm MAHAODa:Ift' C'GI04NY 

SPECIAL WASTE MANIFEST 

A _I. n. ~.11 . . .. PI'- ,..,....... --~.;; .. .Aa 

E..,I,ad .. ItI2a1Jt 

Ctnerator: ENVIRONMENTAL DETACHMENT CHARLESTON 

Accoaat Number: 49 .. 111 

LoeatlolllAcidret.: CHICORA TANK'ABM CIlARLESTOI'f Ie (10) 

Tela N •• lNrt '0-'0..2821 EXT 212 Co.tul: COPIS WANNAMAKER 

Geantor SIcIllltlN: ~uI~...L.· 

.... ••• ... "·,.0 BE COMPLETED BY TRANSPORTER •••••••••• 

~TnCk" 
3} 

• 

, 

• • 

............ TO 8E COMPLETED BY OAKRIDGE LANDFILL ** .. " ...... . 
DII""" SIte: Olkrldp Lalldan DWP 1M 

DetertpdOft elWIIte: SOL I "FUEL OIL CONTAMINATED SOIL 

"c_tN •• b.r;) l()621 ... a Toa ... t '2Lo,02-.. -~." Lfl~ 0. .. :853 ld2 



I 

., ...... 

OAICRmGI LANDftLL 
.WAm~c:-..~ 

SPECIAL W.4STE MANIFEST 

INVIRONM£NTAL DETACHMENT CBAlILlSTON 

Ar:co •• t H •• ber: .. ' ... 18 

Locat1oaJAddnu: CHICORA T ANI('ARM ClIAlU&STON SC (10) 

T.te N .... bln 1O ... '0-2821IXT :all Coaraet: COPIS WANN~\1A.XBR 
.I"i 

GdtntorSleJlabft. ~#~ 
7 £ 

............ TO tIE COMPLETED BY TRANSPORTJtR .......... . 

IVTLERWARE 

.......... TO 8& COMPLETED BY OAKRlDGI LANDI1LL "." ••••••• 

DlipoMl Site: 0 ....... L •• aD DWP 138 

neHriptIo., oIW ... SOL' ~ FUlL OIL CONTAMINATED SOIL 

'ndcItN .... b.M J It1S~~, 
I.-AYed lt1 OC~ 

lllS lIWV "'~._DOJICRIIT."IC.~ TiL. Nj "'JIIf. _"tt .............. . 
1 'd 

1~~£££9~£vB x~~ 3snOH3~J6 39aI~~ 



• 

Approval II OR 9907018 
Expiration 10126199 

OAKRIDGE LANDFILL 
• WASTE MA&GDDNT COMPANY 

Gene.-.tor: ENVIRONMENTAL DETACHMENT CHARLESTON 

A«oDut Number: 490-189 

LotatloIllAddrtS$: CHICORA TANK FARM CHARLESTON SC (10) 

Tete Number: 843-743-2821 EXT 2i2 Coatad: COPES WANNAMAKER 
--l • r; Generator Signahlre: ~ '!;- LL'-~ 

.. u ....... TO BE COMPLETED BY TRANSPORTER " ••• """u 

Transporter of Waite: BUTLERWARE 

Dote: ~- 4- 1'1 riA I~ 
Driver'. sl ... tore:0. ~, 

I I 

Truck #_1_1r----_ 
I 

I 
.... u ...... TO BE COMPLETED BY OAKRIDGE LANDFILL ........ .. 

Dllposal SIte: Oakridge Landfill DWP 130 

DHCriptiOD ofW •• te: SOLI #16 FUEL OIL CONTAMINATED SOIL 

Ticket Number. I 06J '2/1 Tonnage: 82J /]1 
Received By: l\J~ Date: .:¥I Y-lcs 

t "d tC).t'C'C'CICC'hO VLLI 



• 

• 
OAKRIDGE LANDFILL 
.. WAnE MANAGDIENT COMPANY 

SPECIAL WASTE MANIFEST 

Approval N OR 9907018 
Expiration 10126199 

Genel'ator: ENVIRONMENTAL DETACHMENT CHARLESTON 

AttOllat Number: 490-189 

L()(atiota/Address: CmCORA TANK FARM CHARLESTON SC (10) 

Tel. Number: 114:J..743-~21 EXT ~'::.taet: COPES WANNAMAX£R 

Generator Slgn8~re= \ }JA-~ 
~ ~j • \) - ~ 

"U ••• **" TO BE COMPLETED BY TRANSPORTER ,.. ...... u 

Transporter ofWallt: BUTLERWARE 

Date: 15 ~ i - '11' Truek # J. 'I 
Driver', Sl&uture,. rJL.co..-y ~ 

.... " ...... TO BE COMPLETED BY OA~!DGE LANDFILL l1t."u..,.u 

Disposal Site: Oakridge Landfill DWP 130 

Description oIW •• te: SOL I ~ FUEL OlL CONTAMINATED SOIL 

I 

TjeketNumben I DB liS TOnnageJ~ ,'12> 
Rf.elved By: If{ CoJJ 'lvl ". Date, ruN, (q C; 

1 "d 3S1lOH3"'l:1JS 390 I ~ 



I 

I 

I 

• 

OAKRIDGE LANDFILL 
.. WIJ!r& MANAGDmNT COMPANY 

SPECIAL WASTE MANIFEST 

Approval # OR 9907818 
ExpifttiOD 18fU199 

GeDerator: ENVIRONMENTAL DETA(''HMENT CHARLESTON 

AeeoDllt Number: 490-189 

LO(atiolllAddress: CHICORA TANK FARM CHARLESTON SC (10) 

Tete Number: 843-743-2821 EXT 212 eoataet: COPES WANNAMAKER 
r! 

Generator Slgnatare: ikz&e IJ}~ 

tlru"""" TO BE COMPLETED BY TRANSPORTER *** .... *** 
TraDsporter of Waste: BUTLERWARE 

Date: c:g -4- '!i Truck # __ ~+r __ _ 
Driver's SJgnature: -pJJ"",-, ..:;.1Jj-'M--irfk~;..;::;...------

I 
............. TO BE Co.MPLETED BY OAKRiDGE LANDFILL ........... . 

Disposal SIte: Oakridge Landfill DWP 138 

DescriptiOB ofW •• te: SOL I H6 FUEL OIL CONTAMINATED SOIL 

Tonnage: ~ ~ ~ 
R-wed Date: .cJl;{;d:r 

l "d 



.. 
1NM. , • :t' \4 

OAKRIDGE LANDFILL 
II WASl'1 MANAGDIENT COMPANY 

SPECIAL WASTE MANIFEST 

Approval 1# OR 9907018 
EspiratioD 10/26/99 

Generator: ENVIRONMENTAL DETACHMENT CHARLESTON 

Attouul Number: 490-189 

Location/Address: CmCORA TANK FARM CHARLESTON SC (10) 

Tele Number: 843-743-2821 EXT 212 Contact: COPES WANNAMAKER ". 
Generator S"D8tare: __ .:::.::~~:::;.....;;?I&~~..;.,;....::r:;~ .... ·_d.,:;..l-___ _ 

IIoU ....... TO BE COMPLETED BY TRANSPORTER "*** .... u 

TraDlporter ofWa.te: BUTLERWARE 

D.te: a, 'f- - '1 , Truck# 21 
Driver" Slg .. ture:~ ~ 

... "' ........ TO BE COltiPLETED BY OAKRiDGE LAN"DFILL M .......... 

DI.posal Sfte: Oakridge Landfill DWP 130 

Description ofW •• te: SOL I #16 FUEL OlL CONTAMINATED SOIL 

Received 

l 'd 

Tonn.ge:~/;?2 

Date: .. (L:~ 
2183 HWY 78, (POD 14$). DORCIIE5T£R, SC. 29437 

TIL: 143-!16J..H07. FAX: ~1!8 .. 



.. 

OAKRIDGE LANDFILL 
1& WASTt MANAGDmNT COMPANY 

SPECIAL WASTE MANIFEST 

Approval t# OR 9907018 
EIplration 10126199 

GeQuator: ENVIRONMENTAL DETACHMENT CHARLESTON 

Actonat Number: 490-189 

LM8tion/Address: CmCORA TANK FARM CHARLESTON SC (10) 

Tele Number: 843-743-2821 EXT 212 Co>,et: COPES WANNAMAKER 

Generator SIgDatllre: e~ UI~~ 

, ~--------------------tlU"**U •• TO BE COMPLETED BY TRANSPORTER ",* .. "U,u,* 

TraDlporter of Waite: BUTLERWARE 

Date: i- IJ.- ,9 Truck #'-":d.~'( __ 

Driver's SIC-tert:, ~ ~ 

tltUUU"'''' TO BE CO~..PLETED BY OAKRIDGE LANDFILL * ... " ••••• 
Dllposal Site: Oakridge Landfill DWP 130 

Dncriptlo8ofW •• te: SOLI H6 FUEL OIL CONTAMINATED SOlL 

Ton .. age;~?/ 
Received Date: .. ~ 

i 'd 

2183 HWV 18. (fOB 145). OORCII£SI1:R, se. 29437 
TIL:~.FAX:~I!8 

lS:pl 66. 6c·(nr 



• 

I 

I 

-
OAKRIDGE LANDFILL 
• WAIT.: MANAGDIINT COMPANY 

SPECIAL WASTE MANIFEST 

ApprovalII' OR 99070.8 
E:lplratlon 10/26/99 

Genet1ltor: ENVIRONMENTAL DETACHMENT CHARLESTON 

Ateount Number: 490-189 

Lotadoll/Address: CmCORA TANK FARM CHARLESTON SC (10) 

Ttle Number: 84~ 743-2821 ~X"f 212 _ CObtan COPES WANNAMAKER 

Generlltor SigD8hrft~ ~~ 

: , 
tIt ........ ** TO BE COMPLETED BY TRANSPORTER _ ....... u 

Tranlporter orWa.te: BUTLERWARE 

Date: <6-4 Trbek#,_/7~ __ 

Driver'. SJlutUrt:-+ _______ --I-~-=-----

•• ""tHe ...... TO BE COMPLETED BY OAKRIDGE LANDFILL Mrlrtfr*tUt** 

Disposal SIN: Oakridge Landfill DWP 130 

DescriptioD ofW •• te: SOL I ##6 FUEL OIL CONTAMINATED SOIL 

Tonnage: u"'?' 12-

Date: . _ ;zf:~£ 

1 "d 

.. 



• 

• 
WM 

T 'oJ 

Ap,l'ftalll OR 998'70tl 
Ixpl ..... IOIW99 

Gt.erator: ENVIRONMENTAL DETA(.'HMtNT CHARLESTON 

CHARLESTON 8C (10) 

.ta~h coriS WANNAMAKER . 
Geler.tor 5JpIt!!ret_~~ __ Jr-¥-..-c==;t;:..._ 

......... '" TO BE COMPLETED BY TRANSPORTER " ••• " •• ,.,.. 
TnutiporttpofW .. .te: BUTLER\\, ARE 
Dlte;~'" -

• • • , ; 

........ u ... TO BI COMPLETED BY OAKRIDGE LANDFIlL ~."*,,* •• t. 
» ...... 1 Slttl 0. ....... undftll DW' 138 

Dtterlpao.olWlltlll SOL I N6 FUEL On. CONTAMlNA1'ED SOIL 
TletcetN .. _ber: IO~'6S Tonaage; ~3l.6~ 
ItHeIved 1ft " ':l\ ~ W1 oM... ' Date: .~l!;l,{gg 

~,...--.-- -,,.....-.._. 1-- ........ - ---,. ...... ".-



I 

I 

• 

5PECtAL WASTE MANtPEST 

A"mall# OR 9907118 
Espiritu lOIWft 

Generator: .lNVlltONMENTAL DB'fA(.1iMINT CHARLESTON 

LoutlnalAdclNi; CHJCORA TANK~,_-M CHARLESTON 8C (to) 

1'er.Numbtr: 143-743.2821 £.XT 12 Co.taet: COPElWANNA~...A.J(£R 

Guerator_ •• ~rcl. ~Q::~::f ',: 
_. ___ --_: :.::.::. I 

•••••• ,... •• To BE COMPLETED BY TRANSPORTER .,\1.*-..**** 
T,. •• poritr ofW .. te: BtJ'fLERWARB 

Date:i -~ - q~ 

Driver·. 811 .. t'N:~. __ ~""'-";;;"''''''''-I-_~''''''''''''''-''' __ ._ 

True'" d.? 

5! r ; 

II ........... 'to 81 COMPLETED Ill' OAKRIDGE LANDFILL ."".uuu 
Dltpon.st .. : OIkr1d1t Landfill DWP 1. 

DttcrtpUOII ofW •• ter SOLI N£ FUEL OIL CONTAMINATED SOIL 

TieketN ..... .,." J08f41 Tonn_.,,; (~33 
Received By: YlC QJTtiJ) . . Pate; .,gJ1Lgg 

T • I 

3snOH3~J6 38aI~~ 
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