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TANK CLOSURE 

1.0 SITE DESCRIPTION 

December 1999 

The Chicora Tank Fann is located in North Charleston approximately Yi 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 Nonri.an 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 covering 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 SUMMARY 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 

Mlork 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 Stormwater Management and Sediment Reduction Act per 

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

CDHEC 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 

ump 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 Tankl TankM TankN TankO 

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 

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 
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.5.0 CLAY CAP TIDCKNESS 

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 

clay cap was applied over the backfilled sites. These sites were contoured for drainage away from the 

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 TankO 

point 

1 13 17 12 14 20 

2 13 15 12 13 15 

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 TankO 

point 

1 15.3 16.6* 15.1 16.6 17.1 

2 15.6 13.4 15.2 15.9 17.4 

3 15.6* 14.4 14.8 15.4 17.5 

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* 

8 
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Photographs for tank K 
(photos 1-13) 
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7.0 PHOTOGRAPHS 
7.1 Tank K pictures 

Photo 1 : The tank and 

Photo 2: The all terrain dump truck moved soil from the tank site 

10 
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Photo 5: Trackhoes equipped with the concrete crushin tools munched the tank 
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Photo 7: The concrete rubble with the backfill soil was mixed 
in the remaining tank section to reduce settlin 

December 1999 

Photo 8: The tank wall was crushed down to the to of the French drain system 

13 
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Photo 10: The cla a contractor and s read b the trackhoe 
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Photo 12: The clay ca was covered with native backfill soil 

• 
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Photo 13: The tank site was backfilled, contoured and covered 

• 
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Photographs from tank L 
(photos 1- 13) 

• 
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7.2 Tank L pictures 
Photo 1: The tank and pump room were unearthed 

• 
18 



CHICORA TANK FARM DEMOLITION REPORT December 1999 

Photo 4: The rebar ends on the tank wall were cut with an acetylene torch 
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Photo 5: Backfill was pushed in along with the crushed concrete 

Photo 6: While crushing the pump room wall, water from the fire hose controlled dust 

• 
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Photo 7: The concrete walls of the pum 

Photo 8: The remaining tank site was re ared for the clay cap 
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Photo 9: The clay cap was installed and compacted 

• 
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Photo 11: The clay cap was covered with backfill 
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Photo 13: The backfilled tank site was hydroseeded 
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Photographs from tank M 
(photos 1-14) 
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7.3 Tank M pictures 
Photo 1: The 16 inch fill and 6 inch sludge piping was excavated 

Photo 2: The concrete on the tank was munched 
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Photo 3: The trackhoe builds the access ram into the tank bottom 

• Photo 4: Trackhoes crush the pum 
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Photo 5: The exposed rebar on the wall was cut off flush so that the 
clay cap would seal the remainin tank section 

.--~~~~~~~~....----: 

Photo 6: The tank site was backfilled, compacted, and contoured to drain rain water 
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Photo 7: Contractor transport trucks dumped the clay material over the backfilled tank site 

Photo 8: The clay material was a lied in two ei ht inch lifts 
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Photo 10: The survey crew measured elevations to determine the thickness of the clay cap 
~ 
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Photo 11: Sam les were collected to test the 

Photo 12: The tank site was backfilled and com acted 
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Photo 13: The remaining tank site was built u to final grade 
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Photographs from tank N 
(photos 1-13) 
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7.4 Tank N pictures 
Photo 1 : The electrical duct bank was unearthed for removal 

• 
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Photo 3: Steel banding was removed prior to crushing the tank wall 

Photo 4: Tank to and wall demolition in ro ress 

• 
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Photo 5: Tank top demolition continued in the rain 

Photo 6: Trackhoes munched the pum room concrete 

• 
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Photo 7: The remaining tank site was backfilled and corn acted 

• 
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Photo 9: The trackhoe spread the clay material and the 10 ton smooth 
drum vibratory compactor compacted the clay material 
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Photo 11: The clay cap was covered with backfill native soil 

• 
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Photo 13: The hydroseed contractor stabilized the remaining tank site 
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Photographs from tank 0 
(photos 1-14) 
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7.5 Tank 0 pictures 
Photo 1: The electrical duct bank was re ared for disposal 

Photo 2: The south side of the tank was excavated 
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Photo 3: The six inch sludge and 16 inch fill pi in was removed from the pump room 

Photo 4: uipment access roadway was cut around the tank 
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Photo 5: The trackhoe crunched the 

December 1999 

Photo 6: Tank wall was removed down to the to of the french drain 
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Photo 7: The trackhoes backfilled the remainin tank section 

Photo 8: 
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Photo 9: The tank site was graded, contoured, and compacted 
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Photo 12: Bioremediated soil was dum d on the remainin tank site 
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Photo 13: The tank site was backfilled and com acted 

Photo 14: The remainino tank site was aded, contoured and com acted 
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WORK PLAN-DEMOLISH TANKS/PUMP ROOMS K,L,M,N,O @ CTF 4/1 /99 Rev. 1 

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.61-107.11 (A)(S)) 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 the 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 petroleum products by pressure washing) from tanks/pump rooms "K, L, M, N & O" 
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 practiceswill be used ensuring the 
protection of the environment. 

SC DH EC 
(Concur) 
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MEMORANDUM 

DEPARTMENT OF THE NA VY 
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 

IPR1s sg~ 

From: Director, Supervisor of Shipbuilding, Conversion and Repctir, 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 well locations and site layout. This was accomplished by 

moving the 2-inch PVC well casing and filling the hole from the bottom to the top with 
ment 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. 

/J_.1\, ( Res~~~ 
1'°"r -

E. R. Dearhart 
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Photo 1: The monitoring well located on the north side of tank M was abandoned. 

B-2 
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Correspondence for erosion control 
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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 29405~106 

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 Charleston (DET) was tasked by Naval 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 final grading. 



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, 

rff.~ 
Director 
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Photo 1 : Silt fencing along the west side of tank K - ...,.. 
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Photo 3: The north side of tank K 

Photo 4: The sediment collection pond at the north end of the site 
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ull Street 
Columbia. SC 29201-1708 

COMMISSIONER: 
Douglas E. Bryant 

BOARD: 
John H. Burriss 
Chairman 

William M. Hull, Jr .. MD 
Vice Chairman 

Roger Leaks. Jr. 
Secretary 

~1ark B. Kent 

Cyndi C. '.'.tosteller 

Brian K. Smith 

Rodney L. Grandy 

PROSPER 

E.R.DEARHART 

ASBESTOS ABATEMENT PROJECT LICENSE 
REVISED 

License Number: M9904004 

SUP. OF SHIPBLDG & REPAIR-CHAS 
1899 N. HOBSON AVE. 
NORTH CHARLESTON SC 29405-2106 

SITE: CHICORA TANK FARM;CHICORA A VE;TANK K 
LOCATION: N CHARLESTON 
AMOUNT: 2 SF Electrical 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 April 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 herein is accurate. This license is non-transferable and is issued subject to the following 
conditions. 

I. 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 accord~nce with applicable States and Federal regulations. 

II. You may verify the date for starting asbestos removal by calling 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 Charnbers
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 prior approval for disposal from the landfill operator. There shall be no leakage or spillage 
during transport. Authorization 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 inforination 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 J. Ohlandt. Trident Dist. 

Rev CD 417/99; Rev CD & Added Material 5/19/99 

SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL 



ASBESTOS CHAIN-OF-CUSTODY FORM 

<TRIP TICKET> 

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

CONTRACTING COMMAND 

NAME: "Javy Puhl i c IiJrks · center 
ADDRESS: 2482 re:Jh?nk Rd 

Det Ma.."'lif est No. 
~-SS: 

CITY: C...oose Creek STATE: _ __.sc..__ ZIP: ?9445-Q60J PHONE: !943> 743-7588 

PICK-UP SITE 
ProjE:\...-t Lie # 

M'i'104DC 11 
NAME: Envir::mrre.'1tal Detac.iirrent Charleston 
ADDRESS: 1899 North Hobson Ave. 
CITY: ~Orth Charleston STATE: ..... s ..... c __ ZIP:29405-2106 PHONE: 843>743-6777 
ESTIMATED QUANTITY OF ASBESTOS WSTE: 
TYPEOFCONTAINERUSED: 40 CU ud close ton TOTAL#OFCONTAINERSUSED: 1 

~ESIGNATION OF WASTE: Asbestos Waste l 25F' Co..,wit) l 1as LE· NF S-.§l!. <g.d)vt) 
. SlGNATUREt U ORIZED EASEWASTEl: DATE:-----

~, 109, 09A OR 098) 

NAME: Fennell Container Co 
ADDRESS: P.O. Box 62679 
CITY: ~ort.11 Charleston STATE: _sc __ _ 843> 552-4751 
IS WASTE PROPERLY WETTED AND CONTAINERIZED? 
DO YOU ACCEPTRESPONSIBllJTYFORWASTE? YES 
TYPECONTAINER: 40 cu vd close top PICKED-UP: 1 

DATE: ,5° ~Lf ... ff SIGNATURE OF TRANSPORTER REPRESENTATIVE: ~~~~~~~~.&.:::11111!!~~ 

D!SPOSAL SITE 

NAME: Cha!Dbers Oakridge Landfill 
ADDRESS: 2183 SWY 78 
CITY: IJorCheSter 
CONTAINER TYPE: 
SIGNATURE OF DISPOSAL REPRESENA 

COPY TO: 
ORIGINATOR 
TRANSPORTER 
098 
SAFETY IDHECl 

TRANSPORTER TO RETURN ONE FUU. Y COMPLETED COPY TO PUBLIC WORKS DEPT 1098> 
Cade o9d will retum comple&ed copy to originator. 
REVISED WPNST A CHASN 5090/1 U-96• 

ORIGINAL 



-

ASBESTOS CHAIN-OF-CUSTODY FORM 

(TRIP TICKET> 

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

CONTRACTING COMMA.ND 

NA>m ~q ;:g6L/C ~5 (J6.A/Z-c,e 
ADDRESS: .2~ :('~ ',B'A,*.J,k Rd, 
CITY: <rl11s e~§c . STATE: Sc ZIP:29"1"£-?~"/ PHONE: IKJ1/J 7ft.,?- Z58$' 

PICK-UP SITE 

NAME: t :JJG. Ac e.NT e/tjf 1eL.E - ,.,; C"li'.1ca ~. if r;4 
ADDRESS: /3 9 '· Hp{ifOt( A VE 
CITY: .M2_. tJ/(/UUUoN STATE: s c ZIP: :l?f!t2(j1t/J~ PHONE: <teP. l't.f-6 mr Rx!:~$ 
ESTIMATED QUANTITY OF ASBESTOS WSTE: ,,......../i_,6.,.~..,,._~ ..... r_..-tJ_/:.-6.__Y.._f'._'l..._/o._~...__ _________ _ 
TYPEOFCONTAINERUSED: :zo cY ol'GN toe TOTAL#OFCONTAINERSUSED: _...;.! __ 
DESIGNATION OF w ASTE: -...c.i..$;;;..;;..'e~s.;_/().;_S,;__ __ ....,...rr-------,.--....,..------~~-.......,,-,:_ 
SIGNATURE I AUTHORIZED TO RELEASE WASTE>: 

TRANSPORTER 

NAME: re/.l,,.i€ L.. .. et>AJ/AIN6tf t!.o, 
ADDRESS: P. o~ B~ 62-6 7 P 
CITY: ~. C/(AA /.£,AJ STATE: :$" <! .. ZIP: ~'IW'l-Wf PHONE: 11f,r}j ~ -¢'1'5'l 

DISPOSAL SITE 

COPY TO: 
ORIGINATOR 
TRANSPORTER 
098 
SAFETY IDHECl 

TRANSPORTER TO R.EnJRN ONE FULLY COMPLETED COPY TO PUBLIC WORKS DEPT (830) 
Code 830 will return completed copy to originator. 
REVISED WPNSTATCHASN 5090/l (1-96) 

NO _______ _ 



ASBESTOS CHAIN-OF-CUSTODY FORM 

(TRIP TICKET) 

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

CONTRACTING COMMAND 

NAME: N AV y PtJ bL; c, Wogkfl l.f..NTE.P. 
ADDRESS: 2..at!,'2.... R,£.b BAt:\i( Rl?. 
CITY: (;.gos&. C..gi..!. k STATE: $ C. ZIP:2.Cf'f't6·&t..~l PHONE: <tfB> 743-iSSS 

PICK-UP SITE 

NAME: s: .... v .. ~ .. o N ME NIA. L 1>~ A(. HM f,N T C.Ml\llLE.$,TfH.f ( G{1eogA t;tfi fi/tl+1) 
ADDRESS: I S°t,9 H • H o&St>N bv-£ 
CITY: M.t L\iAR.\...t4.ST'9N STATE: 5C.. ZIP: 29'tllS-2JP(r PHONE: <~'f') 7'1-3-t;Ji7 exi-'2.2..i 
ESTIMATEDQUANTITYOFASBESTOSWSTE: --~~d~L~E"----------------~ 
TYPEOFCONTAINERUSED: 2.0 c..y OP'E.N nr TOTAL#OFCONTAINERSUSED: ---

DESIGNATION OF WASTE: ._..,:.f!.w$:.1J.1t.11'f..,Sii1..»;i..;:():...S'----.,...,.~_,,...-.:--..,.--------.,,,,,...,._--
SIGNATURE IAUTHORIZED TO REL~E WASTEl:~~· w DATE: Zfh.3/.?J?> 

TRANSPORTER 

NAME: ~ENN5?. Co«z;,t1us.,e ea_ 
ADDRE$S; i f1(), . 6t2}( 6g<; 79 
CITY: '£ CHML£fftJ,AJ STATE: 5C ZIP:2.ft'lt-#iq PHONE: '8fflf"p ·¥7$/ 
IS WASTE.P.ROPERLYWETTED AND CONTAINERIZED? YES NO --------

DO Y-OU ACCEPT RESPONSIBilJTY FOR WASTE? YES NO ----------
TYPE CONTAINER: TOTAJ'1'fftCONTAINERS PICKED-llfi... 
SIGNATUREOFTRANSPORTERREPRESENTATIVE: ~ "'~ - DATE: J-l9-g9 

DISPOSAL SITE 

COPY TO: 
ORIGINATOR 
TRANSPORTER 
098 
SAFETY IDHECl 

TR.ANSPOllTER TO RE1U1lN ONE FtJILY COMPLETED COPY TO PUBUC WORKS DEPT (8:30) 
Code 830 will mum completed copy io originator. · 
REVISED WPNSTAT CHASN '090/1 (1·96) 



-. ; 

ASBESTOS CHAIN-OF-CUSTODY FORM 

(TRIP TICKET> 

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

CONTRACTING COMMAND 

NAME: 
ADDRESS: 2-
CITY: Goos~ -C..t.C:E. tr STATE: $ .c... ZIP: l-';'{Yf-8/.ol PHONE: IHJ ?yJ 7a 

PICK-UP SITE 
JJ.l"J~ e-f ~ /e ~ 

. A1?7 OC(fJIJr 

NAME: e#ARLesroAl 

TOTAL# OF CONTAINERS USED: ---

109, OBA OR 098) 

NAME: CEAJAJeL (!o,;v/A/~~!< e'o · 
ADDRESS: f!IJ. 8ox 112479 
CITY: fo/,1t;N e//Afil't51CN STATE: $C ziP:,,tfylf-Z.f.7? PHONE: 1tt'.1) 55~ ·r(:?Sf 
IS WASTE PROPERLY WETTED AND CONTAINERIZED? YES NO --------
DO YOU ACCEPT RESPONSWllJTY FOR WASTE? YES NO----------

TYPE CONTAINER: ~~AL ~C NTAINERS PICKED-~: 
SIGNATURE OF TRANSPORTER REPRESENTATIVE: -:::J__Mrh c ~ DATE: EJ.-f -qC\ 

' 

DISPOSAL SITE 
. 

NAME: Cf1A11t8~BS OM~1:1J6-G LA/l.t.P£c~L 
ADDRESS: 2/f.'$ cl ltJY 78 
CITY: ::z>OA~H~St?f/S STATE: se ZIP:19tt3'7 PHONE: f!!O >?52 .. gd 
CONTAINER TYPE: #OF CONTAINERS ACCEPTED: ---

SIGNffl J! DISPOSAL REPRESEN1tTIY':: 

~Q il:n_h) UL8 l QQ 
COPY TO: 
ORIGINATOR 
TRANSPORTER 
098 

SAFETY IDHEC> 

TRANSPORTER TO RETURN ONE FULLY COMPLETED COPY TO PUBLIC WORKS DEPT 1098) 
CClde U9d will retum complet.ed copy io originator. 
REVISED WPNSTA CHASN 5090/111·96) 

ORl&lfAl-

DATE:-----. ·-....... · ,., 



ASBESTOS CHAIN-OF-CUSTODY FORM 

<TRIP TICKET) 

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

CONTRACTING COMMAND 

NAME: /-/(_ Wo/l/15 
ADDRESS: ----..--~2-..._ __ ........ _E"~J);;.....;;~;::..;..~~A..)~•K:.-.-==a..,;._ ____ ~~------...,.-----------.--
CITY: Goo.s~ -C.t.<.:E tr STATE: $ .c:... ZIP: ')lj'{Y)-if,o/ PHONE: !HJ ZS!,[ '~J: 

PICK-UP SITE 

NAME: f 1\)\1\IZ.ON /l/\.t. IVIAL ":DET.Ac!j .v\etyl c l-tAfl..i.E5Tv,<J 

ADDRESS: j ~"! ci }.)ccrtt d08eqrJ A.ye 

PR.oS~ r L 1 c. . ..t:r 

M q '104 ao.,. 

CITY: h·),J • C. \.tAS · STATE: S. c. ZIP: ~O(... PHON2: IS°j=3) /tJ - ~7 Tl 
ESTIMATED QUANTITY oF ASaESTos wSTE: s Ma I ~c l'l!f/l/G. 
TYPEOFCONTA.lNERUSED: .201,o;.,j . e-/o~t:!- tvp TOTAL#OFCONTAINERSUSED: _..__ __ 

DESIGNATION OF WASTE: _. ___ .... ffe.....,.'flo.m~ .. ef.""""it5"'--------------------
S!GNATUBEIAUTH~ 

TRANSPo:<?a' 
~. 

NAME: &n:•' Co.t1:~1.,,ev C. 
ADDRESS: Rel· Bey ~7.b71 

t09, 09A OR 098) 

CITY:f\\cr-Ur CU-elVleS[l?.J STATE: Sc ziP:tct4Jf-2'1~PHONE: 1[+3) 5"S2·:fiS't 

IS WASTE PROPERLY WETTED AND CONTAINERIZED? YF.S NO ----------
DO YOU ACCEPT RESPONSmllJTY FOR WASTE? YF.S NO 

TYPE CONTAINER: TOTAL# f1F!:'RNTAINERS PICKED-UP: 
SIGNATUREOFTRANSPORTERREPRESENTATIVE: &.Db < ~ . ~TE: 1-~4-91 

DISPOSAL SITE 

COPY TO: 
ORIGINATOR 
TRANSPORTER 
098 
SAFETY !DHEC> 

TRANSPORTER TO RETURN ONE FULLY COMPLETED COPY TO PUBLIC WORKS DEPT C098) 
Code 09d will return completed copy to originator. 
REVISEDWPNSTACHASN 5090/111-96) 

ORIGINAL 



ASBESTOS CHAIN-OF-CUSTODY FORM 

(TRIP TICKET! 

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

CONTRACTING COMMAND 

NAME: 
ADDRESS: 2-
CITY: Gooses= -c.e. EE tc STATE: s ,c:__. ZIP: ··; . .e;yyr-ao1 PHONE: 1M 7¥.1 7~J: 

PICK-UP SITE 

PRoSe::. r L·t c . .tr 
M 'i '104 004 

NAME: fN\11'2.0r'J f\AENIAL if/Ac::::.H AA.evl c l-tAtZ.i.£6To.V 

ADDRESS: l~<=t°I \:.,,}qgrtt tiOB,?of'l Ave 
CITY: l\)q.C.1-tAS· STATE: S.c. ZIP: 2'9407-¢10(; PHONE: rg"'j-3) 7tJ-{p771 
ESTIMATED QUANTITY OF ASBESTOS WSTE: ,,5 L.r £ t. Ge. CA8t. Ii' Z>uc r 
TYPEOFCONTAINERUSED: .201.J . cJos~ +vp TOTAL#OFCONTAINERSUSED: __ , __ 
DESIGNATION OF WASTE: _. --J.A.a..'5"'""'8.:.G'5~0:..:5:;.._ ___________________ _ 
SIGNATUREtAUTHORIZE :rDREL EWASTE): 

NAME: fC.n;frl ~ttk1viev C. 
ADDRESS: ec. Bey {p"J.b71 
CITY: ~)ea.nt- c J.l..ea..Le<j]]?.J STATE: 5 c 
IS WASTE PROPERLY WETTED AND CONTAINERIZED? 

109, 09A OR 098) 

ziP: zqdJf- 1-?,?q PHONE: 18"+3) 551 - f7st 

YES NO --------
DO YOU ACCEPTRESPONSIBllJTY FOR WASTE? YES NO ----------
TYPE CONTAINER: TOTALt1f QONTAINERS PICKED-UP: 
SIGNATUREOFTRANSPORTERREPRESENTATIVE: ~.trae- )/"Q'l---._ DATE:$-~~ :'9C, 

DISPOSAL SITE 

NAME: fJ.v ... mhers Or....14-,ZJ" Lc..."'of.f:d/ 
ADDRESS: 21 g 3 Hw'f ?<is' 
CITY: °UoBvheff(r" STATE: r5 (., ZIP: '.2.? 4 3"? PHONE: 16"~ > 'i'.5 ~, :58'J6r 

CONTAINER TYPE: #OF CONTAINERS ACCEPTED: ----
SIGNATURE OF DIS!8""~RESENATIVE: 

~Offill J 
COPYTO: · 
ORIGINATOR 
TRANSPORTER 
098 
SAFETY IDHECJ 

5l&JlCq 

TRANSPORTER TO RETIIRN ONE FULLY COMPLETED COPY TO PUBLIC WORKS DEPT 1098> 
Code 091:l will return completed copy to originator. 
REVISEDWPNSTACHASN 5090/111-96) -. 

DATE: ____ _ 
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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 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 
L First 1. 100+ 4.7 x 10-1 

2. 86.2 9.8 x 10-8 

3. 91.4 4.9x10-7 

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 10c8 

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 8.9x1ff8 

2. 88.0 1.2 x 10-8 

3. 83.6 2.8 x 10-8 

N first 1. 95.2 4.7x1ff1 

2. 91.2 9.5x1ff8 

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 1.7x1ff1 

2. 88.0 1.2 x 10-8 

3. 83.6 1.5 x 10-8 

4. 92.6 

E-1 



SCI 
Construction Matenals 

Non Destructive 

Geotechnical 

Environmental 

SEE SKETCH ATTACHED 

DATE 

SOIL CONSULTANTS, INC. 
P.O. DRAWER 698 

CHARLESTON, SC 29402 
(843)723-4539 

P .0. 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::686 .................... .. 

CLIENT: S.UP..EBY.ISOB..O.E .. SHIP.BUU.OJNG ....•.....•...•.......•.•.•..........••.•..•..••...••.....• 

PROJECT: .CHICQM.IA~K.EARM .. ~.IA~K::~: .................................................. .. 

METHOD OF TEST: ASIM29.22. ............................................................................... .. 

LABORATORY TEST RESULTS: 

MAXIMUM DRY DENSITY: ............................ 1.0.1..Z........................... lbsJcu.ft. 

OPTIMUM MOISTURE CONTENT: ..................... .2£1.9...................... % 

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

LOCATION FIELD DRY FIELD ACTUAL FIELD REMARKS* 
DENSITY MOISTURE COMPACTION 

lbs./cu. ft. % % 

-5-fO-l::ll::I TANK"K" 
1. I Ut-' b' 1 ;:I I Lit' I 102.0 21.5 1uu+ s 
2. 'di .7 ;jU.8 'db.~ u 
3. .. 93.U Ln.4 91.4 s 

IS FACTORY U - UNSATISFACTORY 

S: RESPECTFULLY SUBMITTED: 

S~LTANTS, INC. BY. 

~;::? 



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::6.69 ..................... . 

CLIENT: S.UP..EBV.ISOR.O.E .. SH.IEBUJ.l.OJNG .......................................................... . 

PROJECT: .CH.ICQB8.I8NK.EABM .. ~.I8NK.'.'~'. ................................................... . 

METHOD OF TEST: AST.M.D.21322 ............................................................................. . 

LABORATORY TEST RESULTS: 

MAXIMUM DRY DENSITY: ............................ 1.0.1..Z........................... lbs./cu.ft. 

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

PERCENT COMPACTION REQUIRED: ..•..•..•....... 9.0 .. 0................ % 

;EE SKETCH ATTACHED 

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

lbs.ICU. ft. % % 

5-T1-ss TANK"K'" 
1.1Sl Lit-I 92:9 ~::>.5 ~1.;.:s s 

SFACTORY U - UNSATISFACTORY 

R RKS: 
RESPECTFULLY SUBMITTED: 



Materials 
Testing Report 

SOIL CONSULTANTS, INC. HYDRAULIC 

CONDUCTIVITY 
TEST 

ASTM - D5084 
Project And 

Location: 

Cl Project: 99-686 

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, % 

Permeant 

Cell Pressure, psi 

Back Pressure, psi 

B-value 

Average Gradient 

Hydraulic Conductivity, 
cm/sec @ 20 deg. C 

Chicora Tank Farm 

North Charleston, S.C. 

Tank 'K' 

Density Test #1, 1st Lift 
(Brown inorg. clay w/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 10·1 

Undisturbed Specimens obtained 5-10-99. 

Date: 5-13-99 

Tank 'K' 

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

INITIAL CONDITIONS 

5.0165 
.-

5.1435 

29.2% 

117.7 

91.1 

2.66 

44.7% 

95.4 

FINAL CONDITIONS 

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-a 



Materials 
Testing Report 

Project And 

Location: 

Cl Project: 99-669 

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, % 

Permeant 

Cell Pressure, psi 

Back Pressure, psi 

8-value 

Average Gradient 

Hydraulic Conductivity, 
cm/sec @ 20 deg. C 

SOIL CONSULTANTS, INC. HYDRAULIC 

CONDUCTIVITY 
TEST 

ASTM - 05084 
Chicora Tank Farm 

North Charleston, S.C. 

Tank 'K' 

Date: 5-13-99 

Density Test #3, 1st Lift 
(clay top chng. to sand w/ clay lenses) 

INITIAL CONDITIONS 

5.08 
.. 

5.08 

16.9% 

125.2 

107.2 

2.64 

34.9% 

82.9 

FINAL CONDITIONS 

5.08 

5.08 

20.3% 

127.8 

106.3 

97.4 

TEST CONDITIONS 

Potable Water 

32 

29-27 

0.95 

28.3 

4.946x10·1 

Undisturbed Specimen obtained 5-11-99. 



Materials 
Testing Report 

SOIL CONSULTANTS, INC. HYDRAULIC 

CONDUCTIVITY 
TEST 

ASTM - D5084 
Project And 

Location: 

SCI Project: 99-680 

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, % 

Permeant 

Cell Pressure, psi 

Back Pressure, psi 

B-value 

Average Gradient 

Hydraulic Conductivity, 
cm/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 

32 

29-27 

0.95 

28.3 

3.719x10-8 

Undisturbed Specimens obtained 5-11-99. 

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 

FINAL CONDITIONS 

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 

Potable Water Potable Water 

32 32 

29-27 29-27 

0.95 0.98 

28.3 28.3 

4.02x10-8 8.273x10-8 



SCI 
Construction Materials 

Non Destructive 

Geo technical 

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. ······-······-··············--·· 
DA TE 5-:.1.9::9.9 .................. .. 

REPORT OF IN-PLACE FIELD DENSITY TESTS REPORT NO. .99::680 ..................... . 

CLIENT: S.UP..E.8.Y.ISO.RO.E .. SHIP.BUll.OJNG ............. ~ ................••.................•..•...... 

PROJECT: .CHIC.QBA.IA~K.El.\RM ........................................................................... . 

METHOD OF TEST: ASTM . .02.922 ... : ......................................................................... . 

LABORATORY TEST RESULTS: 

MAXIMUM DRY DENSITY: ............................ 1.0.1.Z........................... lbslcu.ft. 

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

PERCENT COMPACTION REQUIRED: ................ .90AO................ % 

iEE SKETCH ATTACHED 

DATE LOCATION FIELD DRY FIELD ACTUAL FIELD 

5-11-99 TANK""K'" 

1. I UP b - L:NU LIF I 

12. 

13. 
4. 

IS FACTORY U - UNSATISFACTORY 

: 

SUPERINTEND!=NT OF JOB ACCEPTED 
BELOW 90% AS SATISFACTORY RESULTS. 

DENSITY MOISTURE COMPACTION 

lbs./cu. ft. % % 

91.0 .l.l.ti Ol:l.5 

8f.0 Jl.7 00.4 

l:l4.3 27.2 l:l~.7 

89.8 JU.7 8b.J 

RESPECTFULLY SUBMITTED: 
U TANTS INC. BY: 

=o:~· ~~o) 

REMARKS* 

s 
s 
s 
s 



SCI 
Construction Materials 

Non Destructive 

Geoteclmieal 

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.62.6!.89.9M0.101. 

DATE 5:3::99 ...................... . 

REPORT OF IN-PLACE FIELD DENSITY TESTS REPORT NO. 9.9::596 ..................... . 

CLIENT: .S.UP..EBV.ISO.B..Of . .SHIP.BUll.OJNG •. C&B...US ..................................... . 

PROJECT: CHICQBA.JA~KfAB.M.S.:L: .................................................................. . 

METHOD OF TEST: ASI.M . .D.2a22 ............................................................................. . 

LABORATORY TEST RESULTS: 

MAXIMUM DRY DENSITY: ............................ 1.:1.1..2............................ lbs./cu.ft. 

OPTIMUM MOISTURE CONTENT: ...................... 1.:3.0...................... % 

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

LOCATION FIELD DRY FIELD ACTUAL FIELD REMARKS* 
DENSITY MOISTURE COMPACTION 

lbs./cu, ft. % % 

4·:<::'.tH:I~ 1 . I Ut-' t:f" • 1 ::i I Lit- I 110.8 16.1 ~l::l.6 s 
2. I Ut-' 6" 1Ub.5 - 1~.::s l:l~.lS s 
3. I UI"' 5"" 112.1 16.5 lUU+ s 

FACTORY U ·UNSATISFACTORY 
RESPECTFULLY SUBMITTED: . 
SOIL CO SULTANTS, INC. Y: 



Materials 
sting Report 

Client: 

Project: 

SCI Pro'ect: 99-596 

Sample Identification 

Description 

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, % 

Permeant 

Cell Pressure, psi 

Back Pressure, psi 

8-value 

Average Gradient 

Hydraulic Conductivity, 
cm/sec @ 20 deg. C 

SOIL CONSULTANTS, INC. 

Supervisor of Shipbuilding C&R,US 

Chicora Tank Fann 

Tank "L", 1st Lilt, Test #1 Tank"l", 1stlilt, Test#2 

Brown & Ian inorg. clay Brown & tan inorg. clay 

with slight sand. with slight sand. 

Date: 5-4-99 

Tank "L", 1st lilt, Test #3 

Brown & tan inorg. clay 

with slight sand. 

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 

9.986x10"7 9.859x10"7 9.606x10"7 

HYDRAULIC 

CONDUCTIVITY 
TEST 

ASTM - D 5084 

ndisturbed Samples obtained 4-26-99 SOIL CONSULTANTS, INC. 



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. N.62.67.89.9MO.to1. 

DA TE li:l:9.9 ..................... .. 

REPORT OF IN-PLACE FIELD DENSITY TESTS REPORT NO. 9.9::59.1 .................... .. 

CLIENT: S.UP..EEV.IS0.8..0.E .. SHll?.BUJ.LOJ.N.G •. C&B...US .................................... .. 

PROJECT: CHIC.QaA.IA~K.EAB.MS.:L'. ................................................................. .. 

METHOD OF TEST: ASTM . .D2!l2.2 ............................................................................. . 

LABORATORY TEST RES UL TS: 

MAXIMUM DRY DENSITY: ............................ 1.l.1.2........................... lbs./cu.ft. 

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

PERCENT COMPACTION REQUIRED: ................ 9.0AO................ % 

LOCATION FIELD DRY FIELD ACTUAL FIELD REMARKS* 
DENSITY MOISTURE COMPACTION 

lbs./cu. ft. % % 

4-27-!:J!:J . 1 . I Ut-' o·· · Lit- I 1UO.O 10.5 ::io.a s 
2. I Ut-' tr 110.0 - 15.1 ~a.!:J s 

13. I Ul-1 o .. 1U::>.1 10.l ::14.0 s 

ISFACTORY U -UNSATISFACTORY 
RESPECTFULLY SUBMITTED: : 
SOIL CON LTANT IN 



Materials 
esting Report 

Client: 

Project: 

SCI Pro·ect 99-597 

Sample Identification 

Description 

Sample Length, cm 

Sample Diameter, cm 

Moisture Content, % 

Unit Wet Weight, pcf 

Unit Dry Weight, pcf 

Specific Gravity 

Porosity% 

Saturation, o/o 

Sample Length, cm 

Sample Diameter, cm 

Moisture Content, o/o 
Unit Wet Weight, pcf 

Unit Dry Weight, pcf 

Saturation, o/o 

Permeant 

Cell Pressure, psi 

Back Pressure, psi 

~value 

Average Gradient 

Hydraulic Conductivity, 
cm/sec @ 20 deg. C 

SOIL CONSULTANTS, INC. 

Supervisor of Shipbuilding C&R,US 

Chicora Tank Farm 

Date: 5-4-99 

Tank '1-", 2nd Lift, Tat #1 Tank '1-'', 2nd Lift, Tat #2 Tank "L", 2nd Lift, Test #3 

Brown & tan inorg. clay Brown & tan inorg. clay Brown & tan inorg. clay 

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

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 

90.8 110.5 104.5 

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 

9.64x10'"7 9.312x10"7 9.493x10-7 

ndisturbed Samples obtained ~27-99 

HYDRAULIC 
CONDUCTIVITY 
TEST 

ASTM ~ D5084 



SCI 
Construction Materials 

Non Destructive 
Geotechnical 

SOIL co·NsULTANTS, 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 fi:.1.7.::9.9 ................... . 

REPORT OF IN-PLACE FIELD DENSITY TESTS REPORT NO. 9.9::8.98 ..................... . 

CLIENT: .S.UP..EBV.ISQB..Q.E..SHIP.BUJ.LDJNG .......................................................... . 

PROJECT: .CHIC.QM.IA~K.EAB..M ........................................................................... . 

METHOD OF TEST: A.ST.l\A.D~ ............................................................................. . 

LABO RA TORY TEST RESULTS: 

MAXIMUM DRY DENSITY: ............................ 10.1.1............................ lbs./cu.ft. 

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

PERCENT COMPACTION REQUIRED: ................ .aoAo................ % 

EE SKETCH ATTACHED 

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

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

0-16-~~ 1. HS I Lit- I l:Sl:S.l:S ;jU.4 Of .;j u~ 

£. 1 '=i I LU- I ~U.2 ;jU.1 l:Sl:S.7 u· 
3. 1;:> I Lit" I ~b.1 :.!l:S.U 94.5 :::> 

FACTORY U -UNSATISFACTORY 
RESPECTFULLY SUBMITTED: 
SOIL CONSULTANTS, INC. B 

c TRACTOR ACCEPTED THESE RESULTS 
~S SATISFACTORY. 



Materials 
Testing Report 

SOIL CONSULTANTS, INC. HYDRAULIC 

CONDUCTIVITY 
TEST 

ASTM - D 5084 
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 vyeight, pcf 

Saturation, % 

Permeant 

Cell Pressure, psi 

Back Pressure, psi 

8-value 

Average Gradient 

Hydraulic Conductivity, 
cm/sec @ 20 deg. C 

Chicora Tank Farm 

North Charleston, S.C. 

Tank 'M' 

Density Test #1, 1st. Lift 
(Gray inorg. clay w/sl. 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 Water 

32 

29-27 

0.95 

28.3 

1.79 x 10·5 

Undisturbed Specimens obtained 6-16-99. 

Date: 6-18-99 

Tank 'M' Tank 'M' 

Density Test#2, 1st Lift Density Test #3, 1st Lift 
(Gray inorg. clay w/sl. sand) (Gray inorg. clay w/sl. sand) 

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 Water Potable Water 

32 32 

29-27 29-27 

0.970 0.100 

28.3 28.3 

1.055x10-s 1.495 x 10-6 

dltsnts, Inc. 



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 6.:.29:.9.!L ................ . 

REPORT OF IN-PLACE FIELD DENSITY TESTS REPORT NO. 9.9:.933 ..................... . 

CLIENT: S.UP..EBY.ISOB..OE .. SHIP.6Ull.OJ.N.G .......................................................... . 

PROJECT: .CHICQM.IA~KEAR.M ........................................................................... . 

METHOD OF TEST: 8SI.M.D2.a22 ............................................................................. . 

LABORATORY TEST RESULTS: 

MAXIMUM DRY DENSITY: •..•.....••..........•...... 1.0.1..1............................ lbs./cu.ft. 

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

PERCENT COMPACTION REQUIRED: •..•.•. : ••••••.• !lO~O................ % 

iEE SKETCH ATTACHED 

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

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

o-21-l::ll::I 1. I Ut-' o·· 2ND Lii- I l::l1.3 28.4 o~.f u 
12. rop b' LNU LIF I o~.::> 31.4 1:11:1.U u 
! 3. I UI""' 0 :.!NU Lil"" I 80.1 34.1 O.l.t:i u 

IS FACTORY U - UNSATISFACTORY 

_, RACTOR ACCEPTED THESE RESULTS 
~S SATISFACTORY. 



Materials 

Testing Report 

SOIL CONSULTANTS, INC. HYDRAULIC 

CONDUCTIVITY 
TEST 

ASTM - D 5084 
Project And 

Location: 

I Project: 99-933 

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, % 

Permeant 

Cell Pressure, psi 

Back Pressure, psi 

8-value 

Average Gradient 

Hydraulic Conductivity, 
cm/sec @ 20 deg. C 

Chicora Tank Farm 

North Charleston, S.C. 

Tank 'M' 

Density Test #1, 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. 

Date: 6-25-99 

Tank 'M' Tank 'M' 

Density Test #2, 2nd Lift Density Test #3, 2nd Lift 
(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 

Potable Water Potable Water 

32 32 

29-27 29-27 

0.100 0.980 

28.3 28.3 

1.296x10-B 2.873 x 10-8 



SCI 
Construction Materials 

n 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 Z::i0::9.9. .................. .. 

REPORT OF IN-PLACE FIELD DENSITY TESTS REPORT NO. .9.9::1.12.9. ................. .. 

CLIENT: S.UP..EB.Y.ISOR.Of .. SHIP.BUJ.LOJNG •. C:&B...US .................................... .. 

PROJECT: .CHIC.QM.IAl'llK:'.l'll'.'. ................................................................................. . 

METHOD OF TEST: ASI.M.D.2.9.2.2 ............................................................................. . 

LABORATORY TEST RES UL TS: 

MAXIMUM DRY DENSITY: ............................ 1.0.1..Z........................... lbs./cu.ft. 

OPTIMUM MOISTURE CONTENT: ..................... .2Jl.9...................... % 
--

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

SEE SKETCH ATTACHED 

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

lbs./cu. ft. % % 

7.:zf-99 TANK T•f' 1~ I Lit- I 

1. I Ut-' ti 9ti.8 .i:::o.1 ~0.2 ·s 
2. IUP t> ~£.8 ..:::~.ts ~l .:l -s 
3. IUl-'O 95:2 27.6 ~.l.ti s 

TIS FACTORY U -UNSATISFACTORY 

S: 
RESPECTFULLY SUBMITTED: 
SOIL CO SULTANTS, INC. BY: 



Materials 

sting Report 
Client: 

Project: 

SCI Pro·ect: 99-1129 

Sample Identification 

Description 

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,% 

Permeant 

Cell Pressure, psi 

Back Pressure, psi 

B-value 

Average Gradient 

Hydraulic Conductivity, 
cm/sec @ 20 deg. C 

SOIL CONSULTANTS, INC. 

Supervisor Of Shipbuilding C & R, US 

Chicora Tank "N" 

Date: 7-29-99 

5#1, !st Lift 5#2, 1st Lift 5#3, 1st 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 

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 

42 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..a 

emarks: Undisturbed core samples taken 7-21-99. 

HYDRAULIC 

CONDUCTIVITY 
TEST 

ASTM - D 5084 



SCI 
Construction Materials 

Non Destructive 

Geo technical 

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 Z-:3.0::9£L ................ . 

REPORT OF IN-PLACE FIELD DENSITY TESTS REPORT NO. 9.9::1.1.55 ................. .. 

CLIENT: .S.UP..EBY.IS.OR..Of .. SHIP.BUlLDJ.NG ... C&B...US ........... ._ ....................... . 

PROJECT: .CHIC.QBA.J.A~KEAB.M ........................................................................... . 

METHOD OF TEST: AS.T.M.D2.922 ............................................................................. . 

LABO RA TORY TEST RES UL TS: 

MAXIMUM DRY DENSITY: ............................. 1.0.1..1............................ lbs./cu.ft. 

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

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

SEE SKETCH A TT ACHED 

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

lbs./cu. ft. % % 

7 TANK "N" 

1. I Ut-' o - 2ND LIF I ::tH.7 :l:.!.4 ::ti .0 s 
2. I Ut-' O - £NU L11- I 97.4 £;j.6 ::10.( s 
3. I Ut-' o - 2ND Lit- I 91.6 £1 .0 ::tU.0 s 

IS FACTORY LI-UNSATISFACTORY 



Materials 

esting Report 
Client: 

Project: 

SCI Pro·ect: 99-1156 

Sample Identification 

Description 

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, % 

Permeant 

Cell Pressure, psi 

Back Pressure, psi 

B-value 

Average Gradient 

Hydraulic Conductivity, 
cm/sec @ 20 deg. C 

SOIL CONSULTANTS, INC. 

Supervisor Of Shipbuilding C & R, US 

Chicora Tank "N" 

Date: 7-29-99 

5#1, 2nd Lift 5#2, 2nd Lift 5#3, 2nd Lift 

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

INITIAL CONDITIONS 

4.9.1 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 80.5 90.2 

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 Potable Water 

42 42 22 

39-37 39-37 19-17 

0.97 0.95 0.95 

29.2 28.8 28.3 

2.884x10-7 5.712x10-e 2.688x10-7 

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

HYDRAULIC 
CONDUCTIVITY 
TEST 

ASTM - D5084 



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 a~.1.1::9.!L ............... .. 

REPORT OF IN-PLACE FIELD DENSITY TESTS REPORT NO. a9::1.1.9.6 ................. .. 

CLIENT: .S.UP..E.8.Y.ISOROf..SHll?.BUll.OJ.NG .......................................................... . 

PROJECT: .CHIC.QBA.IANK.F.ARM .. ~.IMIK::.0.7 ................................................... . 

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

LABORATORY TEST RESULTS: 

MAXIMUM DRY DENSITY: ............................ 1.1.1..2............................ lbs./cu.ft. 

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

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

SEE SKETCH ATTACHED 

DATE LOCATION FIELD DRY FIELD ACTUAL FIELD 

TANK"O' 

H/O/~~ 1 . I UI-' o - 1 ~ I Lit- I 

L. ru: I t:~ I r-ut< 1fl 

3. IUt"O 

4. IUt"O 

U-UNSATISFACTORY 

S: 

~TISFACTORY 

TED TESTS BELOW NTRACTOR ACCEP 
90.0% AS SATISFACTORY. 

DENSITY 

lbs./cu. ft. 
~o.4 

~f .1 

~0.0 

~t.o 

MOISTURE COMPACTION 

% % 

L0.9 HO.H 

LL.'L ar.3 
L4.~ HO.~ 

13.2 Hf.7 

RESPECTFULLY SUBMITTED: 
SOIL CONSULTANTS, INC. BY: 

~ 

REMARKS* 

:::;w 

~w 

~-

;:::, 

/ 



Materials 
Testing Report 

SOIL CONSULTANTS, INC. HYDRAULIC 

CONDUCTIVITY 
TEST 

ASTM - D 5084 
Project And 

Location: 

Cl Project: 99-1198 

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, % 

Permeant 

Cell Pressure, psi 

Back Pressure, psi 

B-value 

Average Gradient 

Hydraulic Conductivity, 
cm/sec @ 20 deg. C 

Chicora Tank Farm 

North Charleston, S.C. 

Tank 'O' 

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 

2.696x10-8 

Undisturbed Specimens Obtained 8-4-99. 

Date: 8-10-99 

Tank 'O' Tank 'O' 

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 

FINAL 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 

2.564x10"7 2.401 x 10-8 



SCI 
Construction Materials 

Non Destructive 

Geotechnical 

Environmental 

~UIL GON:SUL I AN--r8, 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 .8.-;.1.8::9£L ............... .. 

REPORT OF IN-PLACE FIELD DENSITY TESTS REPORT NO. $19:::\267. .................. . 

CLIENT: .S.UP..ERV.lSORO.E .. S.t:UP.BUJ.LOJ.N.G •. C&B...US .................................... .. 

PROJECT: .C.HIC.QBA.IAf:.IK.Ef.\BM .. ~.IAf:.IK::o:: ................................................... . 

METHOD OF TEST: 8ST.M . .D.2.Q22 ............................................................................. . 

LABORATORY TEST RESULTS: 

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

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

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

>EE SKETCH ATTACHED 

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

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

H-12-99 1. I Ut-' o - 2ND Lit- I ~0.7 LL.ti ~o.U s 
'2. IUt-' ti .. ~U.2 LO.O Hts.ti s 
3. IUPO ~o.~ 1~.J ~o.L s 

14. IUt-'O ~4.2 21.1 ~L.t:i s 

II 

-

U -UNSATISFACTORY 
RESPECTFULLY SUBMITTED: 

;?.~? 



Materials Testing I SOIL CONSULTANTS, INC. Hydraulic 
Report 

Project And 

Location: 

SCI Project 99-1267 

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, % 

Permeant 

Cell Pressure, psi 

Back Pressure, psi 

B-value 

Average Gradient 

Hydraulic Conductivity, 
cm/sec @ 20 deg. C 

Chicora Tank Farm 

North Charleston, S.C. 

Tank 'O' 

S #1, 2nd Lift 
(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 

1.7x10·7 

Undisturbed Specimens obtained 8-12-99. 

Conductivity Test 
ASTM -D 5084 

Date: 8-18-99 

Tank 'O' Tank 'O' 

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

INITIAL CONDITIONS 

5.21 5.02 
- 4.98 5.14 

35.3% 36.2% 

108.5 105.7 

80.1 77.7 

2.71 2.71 

52.6% 54.1% 

86.3 83.3 

FINAL CONDITIONS 

5.21 5.02 

4.98 5.14 

42.0% 49.0% 

110.4 107.0 

77.8 71.8 

97.0 98.0 

TEST CONDITIONS 

Potable Water Potable Water 

42 42 

39-37 39-37 

0.97 0.95 

27.6 28.7 

1.24x10-8 1.54x10..a 



CHICORA TANK FARM DEMOLITION REPORT December 1999 

APPENDIXF 

Petroleum Contaminated soil disposal manifests 

F-1 
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WM 
OAKRIDGE LANDFILL 
a WAit& lllAMGDIDl'l"CQMltAlft 

SPECIAL WAST.£ MANIFEST 

Approval # OR "87018 
E1plradoa J 0/2"'9 

Gtntwator: tNVIRONMENT.AL DETACHMENT CBARUSTON 

Aeco1at Numbert 4t°"llt 

Loutloll/Adclre1.: CHICORA TANK PARM CHARLESTON SC (10) 

Tele Numher: 1'3·'14S.2821EXT212 ContA~ COPES WANNAMAKER 

Gealntorllaaatare: CR!-w!t .. ~ , 

••••••••11i• TO 81 COMPLETED IV TRANSPORTER•••••••••• · 

Tr•uponer otW11te: IVTLERW ARI! 

:-j2 Track #""'"""""c;Z2,....._ ____ .. 

. . .. 

••••••••••TO B.£ COMPLETED BY OAKRIDGE IAND'FJLL **• .. •••••• 

DltpoMI Site: o.llrld .. Laid• DWP 131 

Detcrlpdoa of W11fr. SOL I #f FUEL OIL CONTAMINATED SOIL 

Ttclllt N•111b•n To•••= ,.,, ~ ~ 
/ .,.._ .¢y9L 

"' 'd 



Ap,.....& t OR "'7t18 
.......... 1"2"9f 

INVJltONM&NTAL DET.A.CHMINT CHARLDTON 

Ac:coat Number: eo-111 

Lac1t1oa/AMra.: CHlCORA TANK JPABM 
" 

CllAIU.BSTON IC (10) 

Tele Numlltn 10-10-2821IXT212 Contact: COPIS WANNAMA.KIR 

Geawlforll,sDltlM ~w'~' ' 

••••••• .. ••TO II COMPLETED I\' TRANSPORTER -•••~ .. ••• 

Traupotter olWute: BVTLERWARI 

Data: :& : ,.t.S '"ff 
Drtv•r'• Slpatllnc it~ i +' < t!.,,,, o e Q LI 

••***'*"***TO 8.1 COMPLETED BY OAIOUDGI LAN'DnLL ••••••••• 

DllpoMI Site: OaWStlp Lalld8 DWP 131 

Deterlptlon olW•te SOL I #f FUIL OIL CONTAMINATED SOIL 

9 .d 

Toa•ap1 \ fZ!L'f, 

Da•1 ~~ 



Cenentor~ 

OAICRIDCI LANDFILL 
1WAl'rlJWI ........ ~ 

SPECIAL WASTE MANtnST 

AppJGQI # OR 1111111 
......... ltntl!t 

INVIRONMl!NT.4.L DETACHMENT CBARLllTON 

Aceo111t Number: 4ff).IB 

Leeadoa/Addrlll: CHICORA TANK l'ABM CHARLESTON IC (10) 

Ttle Namllen I0-'10.ZUJ IXT 212 Coataet: COPIS WAN.NAMAKBR 

Gdtrator.,..._. ~w---L · 

••••••••••TO 8& COMPUTED BY OA.KIUDGI: LANDJ'ILL ***• .. •••• 

DllpoMI Sttt; Oallrldae La•m DWP 130 

Delerlftloa efWMtl: IOLI N J'lTEL OIL CONTAMINATED IOIL 

s 'd 

~~•~;.....-;;""""' T•up: o2.f?G..~ 

DIW. ~ 

•• """"' croa••.110MH11T11.1e. SHl'1 T.ILt Ml ....,.,da M' MM•• 
'tS~£££9S£V8 xt:J..:! 3SflOH3-~:JS 300 I ~l:IO 



,,..- .. ., 

OAXRIDGI LANDFILL 
• WUTI JWlllA411&MDrrCGMtANY 

SPECIAL WASTE MANIFUT 

App....U # OR tl0'7011 
E.,tndo• 1112"'9 

CeMNtor: INVIRONMENTAL DETACHMENT CHAR.LISTON 

Accoaat Nu.ben •tD-111 

Locatloll/Addn.: CHICORA TANK PAJ«M 
.. 
CIW\LESTON IC (10) 

T• Numben 80..143-JB2J EXT 212 Co1ataet: COPIS WAN.NAMAKIR 

GwratwSfs...... C@.eu/_, .. fie:: 

••••••••••TO .BE COMPLETEI> BY TMNSPORTBR •••••"*** 
Tnuportv ofWMle: BVTLERW ARI 

O.tr. Si -:.i-5 - 9'i 

Drlffl'• -.-ncf'C?= ~ 
Tnek# J:.7 _ .. 

•••••A•••• TO 88 COMPLETED BY OAKRIDGE LANDJl'ILL •••111•••••• 
011,...1 Sites Oakrld .. La...tml DWP 131 

Delerjptloqof'Wutc SOL/ #ttrtJELOILCONTAMINATEDSOlL 

17 'd 

- T•••: \zz:p.~I 
D•te:.£z4;-A: 

2113 llWY "9Cl'Oa ~.DOM:llllTIRtlC..., .......... .,, ............ - . 

3SnOH3ltl~S 39aJ~l::O 



OAXRIDGI UNDl'ILL 
• WAll'I MAlfA...,,,~Mr 

SPECIAL WASTE MANIFEST 

ApplWll # OR tll'7111 
1-.plradG• Jt/20! 

Gtntratar: INVIRONMl!NT AL DITA.CHMINT CBARLllTON 

Loniloa/Addreta: CHlCORA TANK PARM CHARLESTON IC (10) 
.. 

Tete Namher: 10.10-2821 IXT 212 Coata~b COPIS WAN.N'AMAICIR 

Gatratorllpatlr« ~u/~.:b 

••••••••••TO Bl COMPLETED l'V TRANSPORTER •••"•••••• 

Tnuporter otWute: 

Dall d>,. d-5,.,. '7'9 Tnck#"4 ·~ 

~'I Slpaturt: ,,A (' ,& r C /ti'-1 ()ML) 

Dltpo111I Site= Oalridle Lll•aa J>WP 131 

l>Mtrlptlo• ef Wllte: SOL J #f FUEL OIL CONTAMINATED IOIL 

Tlt .. tN••INn J Toan .. : 2'2· ':}] 
lndlr. Dias f;l?6{gq 

~•anv,..aiaa .-.D0&C:.1mna.ac....,,. 
Tat Ml ... ..,,, .. , ........ 

3Sf10H3"'!::1:::JS 3001 ~ 
£ .d 



Ctnentor: 

OAICRmGI LANDPILL 
a WAin MAHMl&Ml:Wreoa.AJW 

SPECIAL \V ASTE MANIFEST 

Appronl # OR ti07111 
Ezplr1tl• 1112"8 

ENVIRONMENTAL DETACHM'&NT CHARLESTON 

Acco1nt Number: 498-119 

Loutloll/Addreu: CHICORA TANK PARM CllARLESTON SC (lO) 
.. 

Tele Namhln I0..'7~2121 BXT 212 Coamct: COPIS WAN.NAMAXBR 

Geuntorllalllltlrt: ~~r=L . · 

••••••••11 • TO BB COMPLETED BY TRANSPORTER ****•••••• 
Tran1porttr olWutr. BIJTLl:RW ARE 

=-~-=~-~ Tnck#_3 ......... /_ 

•••••••***TO B.I COMPLETID BY OAKRIDGI LANDFILL **•"•••••• 
DllpoMI Site: 01Rld1t Lallelao DWP 1:tl 

Delcrlptlon etWldl: SOL I M FUEL OIL CONTAMINATED SOIL 

neutNwmbtr: J l()62(p. Ton••: 'llo, 02._. 

Md~ l{l~ u.~8 Ei3102 
c 'd 

2119RWY11.fle914'), D0aam1T8S.ll:. »UT 
1'1L1 NI__,, PAJC1 la~·· 

3SnOH3ll:DS 390 I ~l:10 



., ........ 

OAICRIDGI L.4.Nl>hLL 
•WAm~C'CDIPAM\' 

Genentur: 

SPECIAL W .4ST.E MANIFEST 

App..,.a # OR "81111 
E'lplratl• 1812"9 

INVIRONM&NTAL DETACHMINT CBARLISTON 

Locatloll/Addrell: CHICORA TANK PARM CllARU!STON SC (10) 
" 

Ttle NU1ber: 143·1G-282t EXT Jll Coataet: COPIS WANN~\SAKIR 

Gellentor Slptvet Cee-ea/~ ... 

.. ••••••••TO '81 COMPLETED BY TRANSPORTD •••••••••• 

Tra•1porter olWMte: 81.JTLERW AR.I 

& 

•••••••11t•• TO Bl COMPLETED BY OAKRIDGE LANDFD.J, •••••••••• 

DllpoNI Sites 01kr14at Laadftl DWP 131 

.De1trlptlo.S of Watte: SOL I "FUEL OIL CONTAMINATED SOIL 

Ttdret N•m1Nr: I J (£)~ 2>, 
••Brt ()C~ 

t 'd 



• 

OAKRIDGE LANDFILL 
a WAnl.MANACDDNT COMPANY 

SPECJAL WASTE MANIFEST 

Approval N OR 9907018 
Explretlon l OIU/99 

Gtne...ator: .ENVIRONMENTAL DETACHMENT CHARLESTON 

Accouat Number: 490-189 

Locatlon/Addren: CHICORA TANK FARM CHARLESTON SC (10) 

Tele Number: 843--743-2821 EX'f 2J2 Contact: COPES WANNAMAKER 

Gtnentor Slgnatllret ~~ 

•U******* TO BE COMPLETED BY TRANSPORTER"'***""***" 

Transporter of Waste: BUTLERWARE 

Date: <e- Lf- 1'1' 1'ruck ##_/-+-1---
J 

•••••1ttru1t TO BE COMPLETED BY OAKRIDGE LANDFILL 11•u•u••• 
Dllposal Site: Oakridge Landtlll DWP 130 

Detcriptloa of Wa9te: SOL I #16 FUEL OIL CONT AMINA TED SOtL 

TielcetNumben I~ '2Jl Tona•ge; 8?J /] I 
Rtmved llyl /\JC!.clm:w l>aw. • ~I Y./ Cf>. 

l .d 

. . . 



• 
~·; 

OAKRIDGE LANDFILL 
a WAn'I. MANAGDIENT COMPANY 

SPECIAL WASTE MANIFEST 

Approval# OR 9907018 
E:ipltation 10/26199 

Generator: ENVIRONMENTAL DETACHMENT CHARLESTON 

Acconnt Number: 490-189 

Locatloll/Addrm: CIDCORA TANK FARM CHARLESTON SC (10) 

Tele Number: 843--743-2821 EXT 21 

••••••uu TO BE COMPLETED BY TRANSPORTER"'****"**** 

Tl'l\nsporter of Waste: BUTLERWARE 

Date: ca '"' Le - 'f 'f Truck## J. '/ 
Driver's Signature:, ~~~ 'Y ~. 

HUUHU TO BE COMPLETED BY OAKRIDGE LANDFILL"""*"*"**" 

Disposal Site: Oakridge Landftll DWP 138 

Descriptloa of Waste: SOL I #6 FUEL OIL CONT AMINA TED SOlL 

Ticket Number: I D~ ll5 TonnageJ~ c-12' 
Received By: Lf\ ffiD ~CU\ . ., Date: _Xj I-}, { Cjq 

2183 HWY '78, (POB 145). ))ORCHIBID, SC, 29437 
TIU.: M3-SG-J607, FU: IM3-Sf3-4l58 

l "d 



-
.. 

OAKRIDGE LANDFILL 
a WASl'I. MANAGDIENT COMPANY 

SPECIAL WASTE MANIFEST 

Approval# OR 9907818 
Expiration 10126199 

GeAerator: ENVIRONMENTAL DETACHMENT CHARLESTON 

Ateoant Number: 490-189 

Locatioa/Addreu: CHICORA TANK FARM CHARLESTON SC (10) 

Tele Number: 843-743-2821 EXT 212 Coataet: COPES WANNAMAKER 

Generator Slgaatllre: ___ Cozae_=:;o.;;U-~-·--·~-~---

••••******TO BE COMPLETED BY TRANSPORTER"'*****"*** 

Transporter of Waste: BUTLERW ARE 

Date:"?> ,4_ 'ff. True• #_1 ... r __ _ 
Driver's Signature: -""r/j_""'"-. ~;:;...,-.~_..,:J>t:....._ _______ _ r .. P1-

•••o•••u TO BE COMPLETED BY OAKRIDGE LANDFILL"""******* 

Dllpoul Site: Oakrlqe Landfill DWP 138 

Descriptfoa of Waite: SOL I #6 FUEL OIL CONT AMINA TED SOIL 

Tonaqe: kP· .-S>;? 

Rttcived Date: ()7~ 

t .d 



.. 

OAKRIDGE LANDFILL 
•WAIT& MANAGEMENT COMPANY 

SPECIAL WASTE MANIFEST 

Approval# OR 9907018 
Expiration l 0126199 

Generator: ENVIRONMENTAL DETACHMENT CHARLESTON 

Account N11mber: 490-189 

Locadon/Addren: CmCORA TANK FARM CHARLESTON SC (10) 

Tele Number: 843-743--2821 EXT 2.12 Coatact: COPES WANNAMAKER 

Generator Slgnatare: ~ U!_~--4 

•u••u•u TO BE COMPLETED iJY TRANSPORTER "***""**** 

Tran1porttr of Waste: BUTLERWARE 

Date: '$? - f- - i 5 Truck# 2? 

Driver'• Sltnature: ~ ~ 

uu•u•u TO BE COMPLETED BY OAKRIDGE LANDFILL"""*"*"**" 

Disposal Site: Oakrlclge Landfill DWP 138 

Description of Waste: SOL I ##6 FUEL OlL CONT AMINA TED SOIL 

Tonn•ge;~_,-;?2 

Received Date: .(/~£?: 

l "d ~53901~ 



.. 

OAKRIDGE IANDFILL 
11. WAST& M..l.NAGEMENT COMPANY 

SPECIAL WASTE MANIFEST 

Approvlll # OR 9907018 
Espirltio» 10/26199 

Ge aerator: ENVIRONMENTAL DETACHMENT CHARLESTON 

Account Number: 490-189 

Locadon/Address: CHICORA TANK FARM CHARLESTON SC (18) 

Ttle Num ... r: 1143-743-2821 EXT 212 .::!!.__"' COPES WANNAMAKER 

Generator Slpataret __ --.l~~;o..;;;.,... ..... Uft_~_Oiilil~ ........ -----

•tt•uu**• TO BE COMPLETED BY TRANSPORTER****""**** 

Transporter of Waste: BUTLERWARE 

Date: f- f#- Yj Truck# d. 7 
Driver's Sl~re:. ~ ~ 

H1tuu•u TO BE COMPLETED BV OAKRIDGE LANDFILL ••u•u•u 

Dl1po1al Site: Oakridge Landflll DW.P 130 

Description of WBtte: SOL I ##6 FUEL 01L CONT AMINA TED SOIL 

Tonnage:~ '? / 

Received : Date: ..... ~ 

2115HWY71.(POB1'5). bORCH£8lb,SC. l'9437 
Tit.:~. PAX: IN.J..S6':Mt!I 

t 'd 



-
OAKRIDGE LANDFILL 
a WAST&MANAGDBNT COMPANY 

SPECIAL WASTE MANIFEST 

Approv81 # OR 99070l8 
Expiratlo• tl/U/99 

Gea~rator: ENVIRONMENTAL DETACHMENT CHARLESTON 

Location/Addre.ta: CmCORA TANKFARM CHARLESTON SC (10) 

.

Tele Number: 1143-743-2821EXT212 ~COPES WANNAMAKER 

Generator SlgnatUre: ~;(:-

""*••u•u TO BE COMPLETED BY TRANSPORTER"***'"'**** 

Tnn1porier ef Waste: BUTLERWARE 

Date: ~-4 Truck# ./7 -----

1tuUU"** TO BE COMPLETED BY OAKRIDGE LANDFILL "*"*"0 *** 

Disposal Sltt: Oakridge Laadft11 DWP 130 

Deteriptlon of W11te: SOL I #16 FUEL OIL CONT AMINA TED SOIL 

Tonnage: u...;::? /2_ 

Date: ~~£ 

i .d 



• 

SPECUL WASTE MANIPEST 

ApproYal # OR 99147118 
llpltaU. lllW99 

Geaerator: ltNVIRONMENTAL DITAC.'HMINT CHARLESTON 

Lc.eadon/A4dn•: CBJCORA T 

1'tle NaanMrt 80-70..2821 EXT 
. 

CHARLESTON IC (10) 

ataet: COPES WANN.4MAXER 

Gtaer•• S1p1t11re1._~..J1.---~~...-.t;f;;;:;j:;;:...._ 

TranapurterofWane: BlJTLU'WARB 

Date: '?>... -

DJlpot1l Skti Oakrl ... IAtadfhl DWP 130 

ll•erlpdO• ofWltfe1 SOL I #6 FUEL OU.. CONTAMJNATEO SOIL 

.... 

Ticket Ntimbers ..Io~ I§!¥ T•naaac .-<.3 l.5 91 _ 
lltfflved Br. .. 'A~ t&ZJ ... ... , , Datt: j[ ff ,[Q.Q 

I 'rl 
.. ...,, __ .. __ 

T • .J 

'. I 



• 

2 'd 

Sf-ECIAL WASTE MANIFEST 

Approwal N OR 9'07lll 
E1plrttled 11/Wtt 

.INVHtONMINTAL DBTAC.WMINT CHARLESTON 

. 

CHARLESTON IC (ti) 

tact: COPEi W .ANNAMAK£8 

Geaerattr Sla•atarer~-J..."*--+::ai~-...c~~;;._--

••••*"II*** TO Bl COMPLETED IY 1'RANSPORTIR •••••H**"' 
TNnlpCR'teretw .. te: 

Date:1-~ - ".~ -

J>rlyer•• 1Jpat1m.,.. •. --..... ~~-·--..,._~_.......,... ......... __ _ 

Track# • d 2 . _ 

. ,..._.., .... to 81 OOMPLITED B\' OAKR'IDGI LANDFILL ••HUH•* 
DllpoMI Sfte: Oakrfdat Ltttdtlll DWP Ill 

.DeletlpCfOll of W•tec SOL/ #6 ltVEL OIL CONTAM.INA'tED SOIL 

TlekttN••'*' 10814'1 Tennqe; & ~3 
Recelvedly: ~CCl@.I) II -- • Date: .. fil.1/!l.9 

. . . 
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