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Foreword

During the 90 year history of Charleston Naval Complex, the Navy has performed a variety of operations, involving
handling, storage, and disposal of hazardous materials. Accidental spills and leaks have contributed to entrance of
contaminants into the environment. Other contributions to environmental contamination occurred due to disposal
or storage methods which were not environmentally sound by today’s standards. In recent years, the Department of
Defense has implemented numerous programs to investigate, evaluate, and remediate suspected past releases at
DOD facilities.

The Comprehensive Long-Term Environmental Action, Navy Underground Storage Tank program is one of the
programs used by DOD striving to achieve environmental cleanup goals. This program complies with Subtitle I of
the Resource Conservation and Recovery Act (RCRA) and the Hazardous and Solid Waste Amendments of 1984
(HSWA). In addition, the program was established to insure compliance with State and Local regulations as the
regulations pertain to each Naval Facility.

The UST program encompasses the following:

Registration and management of Navy storage tank systems
Contamination assessment planning

Site field investigations

Preparation of contamination assessment reports

Remedial (corrective) action planning

Implementation of remedial action plans

e Tank and pipeline closures

The UST program at the Charleston Naval Complex is overseen by the Southern Division of Naval Facilities
Engincering Command (SDIV) and the South Carolina Department of Health and Environmental Control (DHEC).

Other programs address the implications and concerns of Base Realignment and Closure. A Closure Team (BCT)
composed of representatives from the Naval Complex, SDIV, Federal and State regulation agencies has been
established to discuss and resolve the multitude of problems and concerns surrounding base closure. Also, the BCT
will tackle the tough environmental concerns associated with leasing government facilities to private organizations.
The team approach is intended to foster partnering, accelerate the environmental cleanup process, and expedite
timely, cost-effective, and environmentally responsible disposal and reuse decisions.

At the Charleston Naval Complex, the BRAC process includes the evaluation of the environmental condition of the
property to ensure the suitability of transfer, reuse, or lease. Questions regarding the UST program at the
Charleston Naval Complex should be addressed to Mr. Gabriel Magwood, Code 1849, at (803) 820-7307.
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Executive Summary

The Charleston Environmental Detachment was contracted by SDIV to develop a Tank Management Plan (TMP)
that facilitates identification and efficient closure of tanks and pipelines requiring remedial action. The scope of
services for the work is described in the Statement of Work and the corresponding Proposal developed by the
Charleston Environmental Detachment.

Charleston Naval Complex was placed on the 1993 Base Realignment and Closure Commission (BRAC) list by a
bipartisan commission appointed by the President and confirmed by the Senate in accordance with the Defense Base
Closure and Realignment Act of 1990. The primary goal of the BRAC is to effect an efficient transfer of areas
suitable for property transfer and to identify and coordinate the necessary remedial actions for areas not suitable for
immediate transfer.

This TMP only addresses those areas that require additional investigation under State petroleum storage tanks
guidelines.

The scope of services developed to execute the TMP includes:

e Identification, classification, and location of existing storage tanks and pipelines at the Charleston Naval
Complex and annexes
Documentation of the locations of existing storage tanks and pipelines

» Develop guidelines and basic generic procedures for the proper closure of storage tanks and pipelines
meeting the applicable requirements

e Development of outlines describing the management of investigative derived wastes (IDW) and
management of initial removal action contaminated soils.

This TMP utilizes the Tank Inventory and Management System (TIMS) as a database that provides all the physical
planning information for all petroleum storage tanks systems at the Charleston Naval Complex. Drawings and
maps are included to provide pictorial representation of tank and pipeline locations. Other figures present schedules
for tank removal and closure activities.

The investigative procedures for the tank closure and contamination assessment of petroleum contaminated sites are
also provided. Flow charts describing the decision process and assessment activities have been developed and are
included herein.

The TMP should serve to assist in planning and expediting tank closure and assessments for the Charleston Naval
Complex through 1998.

-11-
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GLOSSARY
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1.0 INTRODUCTION

Charleston Environmental Detachment (CED) was contracted by SDIV to develop a Tank Management Plan
(TMP) that facilitates the identification and efficient closure of tanks and pipelines requiring remedial action. The
scope of services for the work is described in the Statement of Work and the corresponding proposal developed by
the Charleston Environmental Detachment.

1.1 BACKGROUND AND PURPOSE

Charleston Naval Complex was placed on the 1993 Base Realignment and Closure Commission list by a bipartisan
commission appointed by the President and confirmed by the Senate in accordance with the Defense Base Closure
and Realignment Act of 1990. The primary goal is to effect an efficient transfer of areas suitable for property
transfer and to identify and coordinate the necessary remedial actions for areas not suitable for immediate transfer.
The recent Environmental Bascline Survey (EBS) divided the Charleston Naval Complex into twelve zones. The
EBS was performed by Ensafe/Allen & Hoshall Inc. Petroleum sites at the base fall into three categories:

e  Arecas suitable for immediate transfer of property
e  Arcas requiring additional investigation under State petroleum storage tank guidelines
e  Areas requiring additional investigation under the Navy’s Installation Restoration Program (IR)

The primary goal of the BRAC effort is to assess and, if necessary, remediate sites at the base as quickly as possible
to allow property transfer. The TMP will only address those areas that fall within State petroleum storage tank
guidelines.

1.2 SCOPE

The scope of services:

e Identification, classification, and location of existing petroleum storage tank systems and pipelines at
the Charleston Naval Complex and associated annexes

¢ Provide site maps of tanks and pipeline locations

e Develop generic procedures for the proper closure of existing petroleum storage tanks and pipclines

e  Effective and efficient handling and disposal of IDW

1.3 TANK SITES NOT INCLUDED IN THE TANK MANAGEMENT PLAN (TMP)

Several tank sites at the Charleston Naval Complex and associated annexes are not included in the TMP as they
will handled under other contracts. The storage tank systems that are not included in this plan are:

e Tanks associated with the new Naval Hospital
e Chicora Tank Farm
e Temporary Tanks

In addition, Tanks containing propane are not be addressed by this TMP. Propane is not considered a petroleum
contamination risk because it is highly volatile and would be released as a gas, not a liquid or solid. The TMP
addresses the removal and possible investigation of those tanks that contain petroleum products that may lead to
soil, surface water, or groundwater contamination.
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1.4 NON-PETROLEUM TANKS

Although the TMP is primarily written to deal with petroleum storage tanks, it is possible that some tanks which
have contained solvents or chemicals may be found during building closure and UST work. These non-petroleum
tanks will be identified to SDIV and handled as Chemical USTs per the SC Underground Storage Tank Control
Regulations, R. 62-92, Part 280. If an assessment reveals that there has been a release into the environment from a
chemical UST/AST, additional investigation of that release would be transferred to the RCRA program.

1.5 RESPONSIBILITY ASSIGNMENT MATRIX

The Responsibility Assignment Matrix (RAM), shown in Table 1-1, outlines the specific tasks associated with a
project. Each member of the project team is assigned responsibility for a given task. A team member’s
responsibility can be designated as lead, support, review, approval, or information. The team member with the
lead (L) responsibility is tasked with taking the lead in terms of project coordination, execution, and staffing. The
support (S) role is one in which the team member will provide task support to the lead team member when called
upon. Those members of the team responsible for review of a task or a task specific report are designated with an
(R). Those team members who hold approval authority for a task completion or approval of a document are
designated with an (A). In many instances, team members are tied into the loop for informational purposes. In
these cases, the team members are designated with an (I).

The team members for the tasks associated with the TMP include SDIV, a CLEAN/RAC contractor, CED, and the
South Carolina Department of Heath and Environmental Control (DHEC).
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Table 1-1
Petroleum Assessment and Remediation Responsibility
Assignment Matrix (RAM)

Base Realignment and Closure
Tank Management Plan
Charfeston Naval Complex, Charleston, South Carolina

TASK CED Contractor SCDHEC SDIV

Develop Tank Management Plan I A
Inventory Tanks
Identify Removals
Prioritize Removal
Sample Unknown Tank Contents
Removal Work Plan
Removal Health and Safety Plan
Removal Quality Control Plan
Removal Budget
Removal Schedule
Tank Removals
Remove Tank Contents
Sample Tank Bottom Sludge
Remove Tanks
Perform Interim Soil Removals
Waste Transport and Disposal
Fill /Grade Excavation
Contamination Assessment
Contamination Assessment Report
Monitoring
Monitoring Only Plan
Install/Remove Monitoring Wells
Perform Monitoring
Closure Report
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Notes CED = Charleston Environmental Detachment I = Information
BEI = Bechtel Environmental, Inc. L = Lead Responsibility
DHEC = South Carolina Department of Health and Environmental Control S = Supporting Responsibility
SDIV = Southern Division, Naval Facilities Engineering Command R = Review Responsibility
A= Approval
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2.0 REGULATORY REQUIREMENTS

South Carolina control regulations for underground storage tanks are contained in DHEC regulation R.61-92, Part
280, “Underground Storage Tank Control Regulations, March 23, 1990”. In addition to the state’s UST
regulation, the following industry and regulatory guidance documents were used in developing the TMP and will
be used in subsequent tank removal and assessment operations:

e DHEC, “UST Assessment Guidelines for Permanent Closure and Change-In-Service,” June 1995;
e DHEC, “Soil/Groundwater Remediation Guidance Document,” March 3, 1992;
+ DHEC, “Hydrogeologic Assessment Guidance Document,” April 4, 1991;

e  American Petroleum Institute Recommended Practice 1604, “Removal and Disposal of Used
Underground Petroleum Storage Tanks”;

¢  American Petroleum Institute Recommended Practice 2015, “Cleaning of Petroleum Storage Tanks”;
¢ DHEC, “Standard Limited Assessment,” June 1995;
e DHEC, “Risk-Based Corrective Action For Petrolecum Releases,” June 1995;

For the most part, the main exemption under the UST regulations which pertains to the Charleston Naval Complex
are USTs used for storing heating oil for consumptive use on the premises where stored. Also, there are no DHEC
environmental regulations designed specifically to regulate the use of petroleum aboveground storage tanks
(ASTs). Therefore, the ASTs and most of the USTs in the Charleston Naval Complex are exempt from the DHEC
regulations governing use, transfer, and closure under the UST program. Although these storage tank systems are
exempt from regulation, the possibility of previous releases to soil and groundwater must be considered; therefore,
the UST recommendations and regulations are used in assessing both exempt and regulated USTs as well as ASTs
and associated piping. Copies of these regulations, guidance documents, and recommended practices are presented
in Appendix A.
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3.0 STORAGE TANK DATA, INVENTORY AND LOCATIONS

3.1 DATA COLLECTION METHODS

The following section describes data collection methods for field screening and waste sampling.

3.1.1 Field Screening

Field Screening analysis was accomplished using a Photovac model 2020 photo ionization detector (PID).
Although the dependability of PID is questionable under different operating conditions, the purpose of ficld
screening was to provide general knowledge of the site’s contamination level. In addition to PID readings, the
soil’s odor was also used as a field screening tool.

A background level for volatile organic was measured by recording the PID readings of a soil sample at a similar
depth in an area assumed to be free of contamination. PID readings were in the range of 2 - 3 ppm TPH. For the
purpose of this report, PID readings above 10 ppm TPH were considered to be evidence of some level of
contamination. PID readings below 10 ppm TPH were considered to be inconclusive and require further
investigation to eliminate the site as a suspected source of contamination. Further investigation was beyond the
scope of this report.

The methods used to accomplish PID field screening was the polyethylene bag method and a slightly modified bag
method using a jar and plastic wrap. All field screening was accomplished using EPA document EPA/530/UST-
90/003 Field Measurements - Dependable Data When You Need it - September 1990 as a guide. In general, the
soil sample was collected and placed in a bag and sealed. The container was agitated for approximately two
minutes and then scanned using a PID. Reading times varied and were terminated when readings started to
decrease or stabilized.

Field sampling procedures involved augering a hole at each end of the tank and one at the approximate middle to a
depth just at the water table. Subsurface interference could cause variations in the location of the holes and
possible elimination of the hole completely. The depth of the hole varied from location to location and was based
on the depth to ground water. As soon as a PID reading over 10 ppm TPH was recorded no further sampling was
performed.

All of the USTs at the Charleston Naval Complex could not be field screened due to various difficulties.

¢ In many cases, subsurface obstructions were encountered at various depths even though preliminary
probing was accomplished using a fiberglass rod. These obstructions required additional holes to be
augered at a slightly different location. Subsurface obstructions could include piping, roots,
construction debris, ctc.

» Tanks totally covered by concrete or asphalt could not be screened. The hit and miss nature of manual
augering of sampling holes was not conducive to concrete coring. In many cases, the facility
drawings were not available or the drawings were not sufficiently detailed to determine the tanks
orientation or exact location thus complicating the field screening effort.

Due to the difficulty in accomplishing field screening and the inconsistent/inconclusive nature of PID readings,
field screening was discontinued. To aid in the closure of the USTs and ASTs covered by this report, CED is
investigating the potential use of immunoassay analysis to facilitate more accurate soil screening during removal
operations.
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measures were considered in determining the potential for tank leakage. Additionally, several other sources of

. In the absence of ficld screening data, age, depth, material of construction, and known corrosion preventive
information were used to developed tank removal determinations.

The Navy’s policy for tank closure is tank removal

»  Industry’s life expectancy “rule of thumb” for an unprotected UST is approximately 16 years
A SDIV memo (Code 1143/13 dated 2 December 1987) states that all tanks older than 16 years
should be removed.

3.1.2 Tanks Containing Unknowns/Waste QOil

Tanks containing waste oil or unknown substances will be sampled for the cight RCRA metals and F001-F005
solvents. In some cases, sampling could not be performed due to the efforts of a Charleston Naval Shipyard task
team which cleaned and placed some tanks in a temporary closure status. Qil collected from these cleaning
procedures was placed in the used oil recycling program. Unacceptable material was disposed of properly as
hazardous waste. Additional sampling was not possible in these instances and the previous results of the sampling
efforts were used in compilation of this report for the tanks involved. The results are provided in Appendix B.

3.1.3 Other Areas of Concern

In several instances, possible tank locations were identified which could not be confirmed due to past facility
demolition. Site investigations and facility drawing searches were performed; however, the results were
inconclusive and no record of removal could be found. These tanks are listed in the TIMS and annotated in the
remarks section. Further investigation is recommended to approprtiately address the possibility of contamination.

. 3.2 TANKINVENTORY MANAGEMENT SYSTEM (TIMS) DATABASE

The TIMS databasc was developed for SDIV in 1988 as part of the storage system management plan. The TIMS
database was developed as a dynamic management tool to provide the activity and SDIV data on the physical
information for the storage systems at the activity.

The TIMS database was developed to contain mainly the physical information on a single database with

capabilities to query for specific storage system characteristics and to provide a user-friendly system for managing
all the storage systems at each naval activity.

3.2.1 Description of the TIMS

TIMS was developed for SDIV on a personal computer using DBASE III Plus Software. Later, SDIV developed
and incorporated a more user-friendly menu program into the system using the CLIPPER™ software package.

3.2.2 TIMS Information Sources

The information contained in TIMS was obtained from the following sources:

» Naval activity reports related to petroleum storage systems previously prepared for SDIV by Harding
Lawson Associates (1986)

o Environmental Baseline Survey previously submitted by Ensafe/Allen & Hoshall (1994)

. o RCRA Facility Assessment previously submitted by Ensafe/Allen & Hosha]l}(1995)




Revision No. - 1
Date: September 18, 1996

e RCRA Facility Investigation Work Plan for Zone H previously submitted by Ensafe/Allen & Hoshall
(1995)

e Information including design drawings and contract specifications for storage tank systems, provided by
naval activity personnel

e Information sources such as building inventory lists, and contract petroleum supplier lists
e  Various Shipyard Correspondence

e TField investigations performed in conjunction with completion of the TMP by the Charleston
Environmental Detachment personnel

e Tank list developed by the Charleston Naval Shipyard tank cleaning closure group

3.2.3 Information Contained in the TIMS Database

TIMS contains information on two areas of storage tank management. These two areas include naval activity
information and physical information on the storage tank system.

As part of the TMP, the TIMS database was updated based on information obtained during the Environmental
Baseline Survey and preliminary UST and AST surveillance the Charleston Environmental Detachment conducted
at Charleston Naval Complex and its annexes in the Summer and Fall of 1995. In addition, other explanations and
clarifications of the field findings were included. Appendix C contains a copy of the updated database in tabular
form. The appendix includes Table C-1, physical information on storage systems. An electronic self extracting
archive of the TIMS database for the Charleston Naval Complex is contained on a 3-1/2” computer diskette in
Appendix C. Two copies are included.

3.3 TANK LOCATIONS AND SCHEDULE

This section discusses the number of USTs and ASTs at Charleston Naval Complex and its annexes and illustrates
their locations on figures. Information presented in this section was compiled from the TIMS database, the
Environmental Baseline Survey, and preliminary UST and AST location surveillance’s conducted by the
Charleston Environmental Detachment.

3.3.1 Site Location

The Charleston Naval Complex is located in and around Charleston, South Carolina. The Complex consists of five
distinct areas. The main facility is the Naval Base. Four additional areas are located in various areas around the
local commuting area. Figure 3-1 shows approximate locations of the facilities.

e Naval Base Charleston is comprised of 2,985.64 acres situated on the western bank of the Cooper River.

e The Naval Station Annex is comprised of 42 acres used for housing, small maintenance activities, and
ancillary activities.

¢ The Naval Shipboard Electronic Systems Evaluation Facility (SESEF) is located on Sullivan’s Island, South
Carolina. The total area involved is 4.08 acres. (This facility was transferred to NISEEAST and will not be
covered in this report).
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e The Degaussing Station is comprised of a building and degaussing pier on 2.81 acres in downtown
Charleston, South Carolina.

e The Short Stay Facility is a recreational facility in Berkeley County, South Carolina, used by naval station
personnel and dependents. The facility is comprised of 56.6 acres leased from the South Carolina Public
Service Authority. Recently, the facility was transferred to CINCLANTFLT.

3.3.2 Tank Removal and Closure Schedule

Currently, there are 230 inventoried storage tank systems in the TIMS database at the Charleston Naval Complex.
Of these 230 tanks, 27 have been removed/closed or have been scheduled for removal under separate contracts. A
schedule, developed by the Charleston Naval Environmental Detachment, calls for the removal of 27 tanks in
1996, 56 tanks in 1997, and 47 tanks in 1998. Information showing the number and type of tanks at each of the
Charleston Naval Complex facilities and the removal year is presented in Table 3-1. Maps showing tank locations,
types, identification numbers, contents, removal dates, and regulatory status are contained in Appendix D.

In addition, 19 USTs will require further investigation due to demolition of the surrounding building and/or the
inability to locate records describing tank removal. There are 39 ASTs which will require assessment in
accordance with paragraph 4.3. These tank assessments and investigations will be accomplished and scheduled as
needed.

The tank removal schedule was developed by the Charleston Environmental Detachment, and is based on the
future use of the building, evidence of contamination, and the age and condition of the tank. All tank removals
have been scheduled to occur after the official BRAC closure date (1 April 1996).

The Charleston Environmental Detachment will perform tank removal operations, initial remedial actions, and soil
and groundwater assessments for this project. The Charleston Environmental Detachment will make every attempt
to assess storage tank locations and retain a backlog of sites where IRAs will be conducted so that scheduling of
sites in advance will be possible.
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A total of 130 tanks are currently scheduled for removal from the Charleston Naval Complex. It is expected that
most of the tanks will require soil and possibly groundwater assessment. Large field constructed tanks and ASTs
require further assessment/investigation and then subsequent closure scheduling as applicable.

Table 3-1
Storage Tank Removal by Base Area and Year
Base Realignment and Closure
Tank Management Plan
Charleston Naval Complex, Charleston, South Carolina
Base Area 1996 1997 1998 ‘ Total

UST |
Shipyard
Naval Station
Naval Station Annex
Degaussing Facility
Totat

Notes: AST = aboveground stc;rage tanks
UST = underground storage tanks
* = disposition of ASTs pending assessment per paragraph 4.3



Revision No. - 1
Date: September 18, 1996

4.0 TANK CLOSURE AND ASSESSMENT PROCEDURES

The following chapter presents the tank closure and assessment procedures for tank removal operations,
contaminated site assessment, and remediation associated with this project. Procedures contained in this TMP
should be used in coordination, cooperation, and conjunction with the RAC contractor. This TMP provides
guidance for development of tank removal work plans. These work plans will be developed prior to tank removal
operations.

Procedures described in this chapter are designed to obtain the necessary information for the DHEC, Underground
Storage Tank Assessment Guidelines and reach tank closure in an effective and efficient manner. A copy of these
requirements are contained in Appendix A of this TMP.

The success of this TMP and the tank removal project will depend on successful communication, cooperation, and
coordination among all team members designated in the RAM. Because the schedule is ambitious and very
important in this program, completing assigned tasks in the RAM, on schedule, is essential to the success of the
program.

In some circumstances, facilities have been leased and the UST or AST provides the only means of heating the
facility. In order to provide necessary heating for the facilities, a new or temporary AST will be installed in
accordance with appropriate regulations to accommodate heating demands.

4.1 REGULATED UNDERGROUND STORAGE TANKS (USTs)

The decision making process for UST removal, contamination assessment, and, if necessary, remediation at the
Charleston Naval Complex sites is presented in the flow chart shown on Figure 4-1 and discussed in the following
sections.

Regulated USTs are defined as those USTs that are greater than 110 gallons in capacity and the volume of which
(including the volume of underground pipes connected thereto) is 10 percent or more beneath the surface of the
ground. USTs described in the exclusions and exceptions under DHEC Underground Storage Tank Control
Regulations R.61-92, Part 280 are not classified as regulated USTs.

4.1.1 UST Assessment Report

Procedures for assessing regulated USTs with no visible evidence of contamination or prior history of releases will
follow the UST system closure procedures established in DHEC Assessment Guidelines for Permanent Closure
Change-in-Owner and Change-in-Service. The Charleston Environmental Detachment will collect and analyze all
appropriate soil and groundwater samples associated with closure procedures. An EPA certified 1ab will be used in
conjunction with Table 4-1. Each tank will have an Assessment Report form completed per DHEC Assessment
Guidelines for Permanent Closure Change-in-Owner and Change-in-Service and submitted to the DHEC
Department of Defense (DOD) petroleum contact.

4.1.1.1 Tank Removal Operations

After a utility search, the Charleston Environmental Detachment will remove the USTs and perform all soil
sampling/screening during the tank removal process. Soil samples collected during tank removal may also have
headspace screening performed using a Photovac model 2020 PID. The best method for this field analysis is the
polyethylene bag method described in EPA Publication #530/UST-90-003, September 1990, “Field Measurements,
Dependable Data When You Need If” . Alternative methods for field screening may be used, such as,
immunoassays.
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Field sampling is a valuable tool in locating areas of possible release, but since the only information currently
available from field sampling is for Total Petroleum Hydrocarbons (TPH), its usefulness is limited and cannot be
used to consider a tank removal site clean. Instead, laboratory sampling for specific chemicals of concern (COC)
will be performed as outlined in Table 4-1. These COC’s will be checked using SC DHEC’s Risk Based
Corrective Action for Petroleum Releases (RBCA), dated June 1995 as guidance using the risked based screening
levels (RBSL’s) to determine whether soil is contaminated. Soil with COC’s below the RBCA RBSL’s will be
returned to the excavation, while contaminated soil will be removed from the excavation and treated.

Free product encountered in the excavation pit will also be removed using the best available method (i.e. vacuum
truck, skimmer pump, sorbent pads, etc.). Contaminated soil will be removed to the assessed depth of
contamination or to the water table, whichever comes first. Excavation limitation aspects include but are not
limited to, the following: (1) jeopardizing the structural integrity of a building, or (2) exceeding the abilities of the
Charleston Environmental Detachment. As a guide, excessively contaminated soil is described as soil that is
saturated with petroleum or petroleum products or soil that has COC’s that are above the RBCA RBSL’s. After the
excessively contaminated soils are removed, final confirmatory sampling will be done in accordance with DHEC
Assessment Guidelines for Permanent Closure Change-in-Owner and Change-in-Service.
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4.1.1.2 Assessment Program at Sites Where USTs Have Previously Been Removed

Although previously removed UST assessment does not fall under the scope of this document, it is recommended
that investigations be performed to evaluate removal actions of tanks where a closure report does not exist. Some
tanks were removed during a time period where, although not illegal, the methods of removal were not in
compliance with today’s strict standards. A contamination assessment is recommended.
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4.1.2 Contamination Assessment and Initial Remedial Actions

If petroleum contamination remains either in the soil or groundwater after tank removal activities, a contamination
assessment will be conducted. After development of an approved sampling plan, a soil boring program will be
initiated to assess the horizontal and vertical extent of soil contamination. Soil borings will be advanced to the
water table with samples being collected at 1 foot bls and every 2 feet thereafter until the water table is
encountered. Samples collected from the soil borings will be field screened utilizing a PID or immunoassay
analysis.

4.1.2.1 Initial Remedial Soil Removal Actions

After the horizontal and vertical extent of the contaminated soil has been assessed, the Charleston Environmental
Detachment will remove the contaminated soil from the site and replace it with clean fill. Free product
encountered in the excavation will be removed using the best available method (i.e., vacuum truck, skimmer pump,
sorbent pads, etc.). Final determination of contaminant removal will be made using lab analysis and Table 4-1.

Table 4-1
Petroleum Analytical Groups
for Surface Water and Groundwater Samples
South Carolina Department of Health and Environmental Control
Base Realignment and Closure
Tank Management Plan
Charleston Naval Complex, Charleston, South Carolina _
S SAMPI , WA AM]
Analyate | Method* | RL** Analyate | Method*
Gasoline BTEX 8260 Sug/kg BTEX 8260
Diesel Naphthalene | 8260 Sug/kg Naphthalene | 8260
Fuel Oil PAH 8270 660ug/kg MTBE 8260 40ug/l
Kerosene PAH 8270 10ug/1
BTEX 8260 Sug/kg BTEX 8260 5ug/l
Used Oil Naphthalene | 8260 Sug/kg Naphthalene | 8260 Sug/l
PAH 8270 660ug/kg | PAH 8270 660ug/l
TPH 9071 10mg/kg TPH 9070 10mg/1
Metals AA-ICP Metals AA-ICP
BTEX = Benzene, Toluene, Ethyl-benzene, Xylene
PAH = Polynuclear Aromatic Hydrocarbons (Benzo(a)anthracene,
Benzo(b)fluoranthene, Benzo(k)fluoranthene, Chrysene,
Dibenz(a,h)anthracene)
MTBE = Methyl Tertiary Butyl Ether
TPH = Total Petroleum Hydrocarbon
METALS = Arsenic, Barium, Cadmium, Chromium, Lead, Mercury, Selenium, Silver
AA-ICP = Atomic Absorption - Inductively Coupled Plasma
* = Or EPA equivalent method -
** = Reporting Limit (RL)
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4.1.2.2 Decision Process

If groundwater contamination exists at the site in significant amounts or soil contaminant levels continue to be
above the levels for excessively contaminated soil, further contamination assessment will be conducted at the site to
assess the horizontal and vertical extent of groundwater and soil contamination. If no or minimal groundwater
contamination is detected at the site and soil contaminant levels are below the levels for excessively contaminated
soil, the UST Assessment Report should suffice as a site closure report.

Further contamination assessment will be performed for the site when groundwater contaminant concentrations
exceed the target levels for clean closure or excessively contaminated soil is still present.

4.2 NON-REGULATED USTs

The decision making process for UST removal, assessment and, if necessary, remediation at non-regulated UST
sites is presented in the flow chart shown on Figure 4-1 and discussed in the following sections.

Regulated USTs are defined as those USTSs that are greater than 110 gallons in capacity and the volume of which
(including the volume of underground pipes connected thereto) is 10 percent or more beneath the surface of the
ground. USTs described in the exclusions and exceptions under DHEC Underground Storage Tank Control
Regulations R.61-92, Part 280 are not classified as regulated USTs.

Non-regulated USTs that will be removed at the Charleston Naval Complex are predominantly heating oil storage
tanks over 16 years old. Propane tanks have not been included in this TMP.

4.2.1 UST Assessment Report

Because the Charleston Naval Complex is being closed and base property transferred, non-regulated USTs on the
base should undergo closure assessment similar to the requirements for regulated USTs. Therefore, the Charleston
Environmental Detachment will collect and analyze appropriate soil and groundwater samples associated with
UST closure procedures. Each tank will have an Assessment Report form completed per DHEC Assessment
Guidelines for Permanent Closure Change-in-Owner and Change-in-Service and submitted to the DHEC DOD
petroleum contact.

4.2.1.1 Tank Removal Operations

After a utility search, the Charleston Environmental Detachment will remove the USTs and perform all soil
sampling/screening during the tank removal process. Soil samples collected during tank removal may also have
headspace screening performed using a Photovac model 2020 PID. The best method for this field analysis is the
polyethylene bag method described in EPA Publication #530/UST-90-003, September 1990, “Field Measurements,
Dependable Data When You Need I’ . Alternative methods for field screening may be used, such as,
immunoassays. ‘

Field sampling is a valuable tool in locating areas of possible release, but since the only information currently
available from field sampling is for Total Petroleum Hydrocarbons (TPH), its usefulness is limited and cannot be
used to consider a tank removal site clean. Instead , laboratory sampling for specific chemicals of concern (COC)
will be sampled for as outlined in Table 4-1. These COC’s will be checked using SC DHEC’s Risk Based
Corrective Action for Petroleum Releases (RBCA), dated June 1995 as guidance using the risked based screening
levels (RBSL’s) to determine whether soil is contaminated. Soil with COC’s below the RBCA RBSL’s will be
returned to the excavation, while contaminated soil will be removed from the excavation and treated.

Free product encountered in the excavation pit will also be removed using the best available method (i.e. vacuum
truck, skimmer pump, sorbent pads, etc.). Contaminated soil will be removed to the assessed depth of




Revision No. - 1
Date: September 18, 1996

contamination or to the water table, whichever comes first. Excavation limitation aspects include but are not
limited to, the following: (1) jeopardizing the structural integrity of a building, or (2) exceeding the abilities of the
Charleston Environmental Detachment. As a guide, excessively contaminated soil is described as soil that is
saturated with petroleum or petroleum products or soil that has COC’s that arc above the RBCA RBSL’s. After the
excessively contaminated soils are removed, final confirmatory sampling will be done in accordance with DHEC
Assessment Guidelines for Permanent Closure Change-in-Owner and Change-in-Service.

4.2.1.2 Assessment Program at Sites Where USTs Have Previously Been Removed

Although previously removed UST assessment does not fall under the scope of this document, it is recommended
that investigations be performed to evaluate removal of tanks where a closure report does not exist. Some tanks
were removed during a time period where, although not illegal, the methods of removal were not in compliance
with today’s strict standards. A contamination assessment is recommended.

4.2.2 Contamination Assessment and Initial Remedial Actions

A modified contamination assessment will be conducted at each site that continues to have contamination either in
the soil or groundwater following tank removal. After development of an approved sampling plan, a soil boring
program will be initiated to assess the horizontal and, perhaps, vertical extent of soil contamination. Soil borings
will be advanced to the water table and soil samples will be collected at 1 foot bls and every 2 feet thereafter, until
the water table is reached. Soil samples collected from soil borings will be screened with a PID or immunoassay.

4.2.2.1 Initial Remedial Soil Removal Actions

After the horizontal and vertical extent of contaminated soil has been assessed, the Charleston Environmental
Detachment will remove the contaminated soil from the site and replace it with clean fill. In addition to the
contaminated soil, if any free product is encountered in the excavation pit, it will be removed by the best available
method (i.e., vacuum truck, skimmer pump, sorbent pads, etc.). Final determination of contamination removal will
be made using lab analysis and Table 4-1.

4.2.2.2 Decision Process

If groundwater contamination exists at the site in significant amounts or soil contaminant levels continue to be
above the levels for excessively contaminated soil, further contamination assessment will be conducted at the site to
assess the horizontal and vertical extent of the groundwater and soil contamination. If no or minimal groundwater
contamination is detected at the site and soil contaminant levels are below the RBCA RBSL’s for excessively
contaminated soil, the UST Assessment Report should suffice as a site closure report.

4.3 AST TANK CLOSURE ASSESSMENT

The decision making process for AST removal, assessment, and if necessary, remediation of AST sites is presented
in the flow chart shown on Figure 4-2 and discussed in the following sections.

Currently, the state of South Carolina has no regulations governing the removal and closure of ASTs. In
determination of how to close the applicable ASTs on the Charleston Naval Complex a conservative approach will
be used. ASTs will undergo closure and assessment using procedures for regulated UST closure as a guide. The
Charleston Environmental Detachment will collect and analyze appropriate soil and/or groundwater samples
associated with AST closure procedures.
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4.3.1 Tank Removal Operations

The Charleston Environmental Detachment will remove the ASTs, if necessary. Maps accurately depicting the
locations of the ASTs have been developed as part of the TMP; therefore, tank locations can be found after
removal. Soil excavation is not expected to occur during AST tank removal.

4.3.2 Soil Boring Program at AST Sites

The ASTs have been divided into two categories based on the tank size. For those ASTs with capacities greater
than 550 gallons, five soil borings will be conducted. One soil boring will be placed directly beneath the area
where the tank was located with four additional soil borings being placed around the tank perimeter at a maximum
spacing of 20 feet. For ASTs of less than 500 gallon capacity, a minimum of one soil boring will be conducted. In
each case, additional borings may be required based on piping configuration, visual evidence of a release, or if
historical data on the tank system indicates that a release occurred at the site. For AST’s installed in concrete
berms, the number of soil borings/samples and locations will be based on engineering evaluation of the berm and
the tank system. The soil boring will be advanced to the water table and soil samples will be collected at 1 foot bls
and every 2 feet thereafter until the water table is encountered. Soil borings will be conducted via hand augering.
It should be noted that a utility search will be performed for each site prior to soil boring.

If soil contamination is not detected during the soil boring program, no further assessment will be conducted at the
site and a closure report will be prepared. If soil screening analyses indicate a discharge occurred at the site or
there is soil contamination, an IRA will be initiated.
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4.3.3 Initial Remedial Soil Removal Actions

The Charleston Environmental Detachment will assess the extent of soil contamination before performing IRA
activities by conducting additional soil borings. Once the horizontal and vertical extent of contaminated soil has
been assessed, the contaminated soil will be removed and replaced with clean fill. The detachment will advance
soil borings around the perimeter of the excavation and collect samples to verify, based on RBCA RBSLs, that




Revision No. - 1
Date: September 18, 1996

petroleum contaminated soil has been removed from the site. Free product encountered in the excavation will be
removed using the best available method (i.e., vacuum truck, skimmer pump, sorbent pads, etc.).

Contaminated soil will be removed to the assessed depth of contamination or to the water table, whichever comes
first. Excavation limitations include but are not limited to, the following: (1) jeopardizing the structural integrity
of a building, (2) exceeding the capabilitics of the Charleston Environmental Detachment.

4.3.4 Decision Process

If groundwater contamination exists at the site in significant amounts or soil contaminant levels continue to be
above the levels for excessively contaminated soil, further contamination assessment will be conducted at the site to
assess the horizontal and vertical extent of the groundwater and soil contamination. If no or minimal groundwater
contamination is detected at the site and soil contaminant levels are below the RBCA RBSL’s for excessively
contaminated soil, the UST Assessment Report should suffice as a site closure report.

4.4 POST TANK REMOVAL PLANNING AND SCHEDULING

Upon completion of tank removal operations, additional assessment work will be conducted at those sites that have
confirmed soil or groundwater contamination. Investigations and assessments will be coordinated to support the
transfer of property as needed.

4.5 FIELD INVESTIGATION

Contamination Assessment (CA) phase of the project will continue at each site determined to require further
assessment. The CA will continue with the placement and sampling of an appropriate number of groundwater
monitoring wells at the site to adequately characterize the groundwater contaminant plume and to assess the
horizontal and vertical extent of the plume. All monitoring wells, whether temporary or permanent, will have
DHEC approval using the applicable request forms.

While groundwater monitoring wells provide the conventional approach to site assessment, the use of other
innovative technologies will also be considered. Examples of site characterization techniques to be considered are,
direct push technologics, small diameter monitoring wells, and other innovative field analytical methods which
may give more timely and detailed analysis.

4.6 CONTAMINATION ASSESSMENT REPORT

Upon completion of ficld investigation and receipt of the groundwater laboratory analytical results of the
groundwater samples, a Contamination Assessment Report (CAR) will be prepared and submitted to SDIV for
review.

A general CAR will be prepared for tank sites at the Charleston Naval Complex which exhibited soil/groundwater
contamination. The general CAR will discuss procedures and methodologics used during the assessment and
remedial actions performed. Information will include a description of the soil and hydrology in the immediate
area, local receptors, etc. The DHEC Assessment Report Form will be included in each case.

4.7 FOLLOW-UP REPORTS AND POTENTIAL REMEDIAL ACTION

Based on the findings and conclusions of the CARs, a No Further Action (NF A) proposal, a Monitoring Only Plan
(MOP), or a Remedial Action Plan (RAP) will be prepared for each site.
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. 5.0 MANAGEMENT OF INVESTIGATIVE DERIVED WASTES (IDW)

This Section describes procedures for IDW management that will be implemented during BRAC field investigation
and IRAs at the Charleston Naval Complex tank removal sites. Section 5.1 defines specific types of IDW expected
to be generated at the facility and presents the disposal options available for cach type of IDW. Section 5.2
describes equipment and logistics that will be used for IDW management. A list of options for disposal of
petroleum contaminated solid earthen waste and other non hazardous IDW are presented in Section 5.3.

Procedures outlined in this section will be used at the Charleston Naval Complex o minimize the amount of IDW
generated and to remove those wastes that pose an immediate threat to human health or the environment, While
managing IDW, the goal of the project team is also to minimize disturbance of the site created by IDW handling,
transportation, and management. '

For the purposes of IDW management, a site is generally considered to be a discrete land area on or in which there
is contiguous contamination. An example of such a site may include the area occupied by a UST or AST and the
surrounding contaminated soil.

5.1 TYPE OF IDW

Three general types of IDW are expected to be generated during tank removal operations, field investigations, and
IRAs: solid earthen wastes (e.g. dry drill cuttings), solid non-carthen wastes (e.g. personal protective equipment),
and liquid wastes (e.g. purge water from monitoring wells and wash water from decontamination procedures).
Subsections 5.1.1 through 5.1.3 provide general descriptions of solid and liquid IDW and the disposal options
available for each. Figure 5-1 illustrates the steps in the solid IDW management decision making process. Figure
5-2 illustrates the steps in the liquid IDW management decision making process. IDW will be managed in
accordance the Ensafe/Allen & Hoshall, Final Comprehensive Sampling and Analysis Plan.

Drilling mud and wet drill cuttings generated during mud rotary and hollow stem auger drilling activities are IDW
that are composed of both liquids and solids; therefore, the strategies for liquid or solid waste management are,
individually, not sufficient for these types of waste disposal. Specific procedures for the proper management of
drilling mud and wet cuttings are presented in Subsection 5.1.3.

5.1.1 Earthen Waste

Contaminants of concern at UST program sites are assumed to be petroleum related products and, as such, are
excluded from being classified as Resource Conservation and Recovery Act (RCRA) hazardous waste under the
Code of Federal Regulations, Title 40, Part 261.4 (40 Code of Federal Regulation [CFR] 261.4). Petroleum
contaminated earthen waste will be disposed using one or more of the approved disposal options. Options for
disposal of petroleum contaminated soil are listed in Section 5.3.

All soils generated during investigations or UST removals will be appropriately containerized or stock piled until
contamination levels can be determined. The following are possible disposal scenarios for the soils:

s Soil determined to be below RBCA RBSL’s will be returned to the site.
e  Soil determined to above RBCA RBSL’s, but not a hazardous waste will be treated/disposed of using an
applicable method listed in paragraph 5.3.

«  Soil determined to be a listed hazardous waste or characteristically hazardous will be managed and disposed of
. in accordance with applicable State and Federal Regulations.
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5.1.2 Liquid Waste

Liquid waste includes development or purge water from monitoring wells, decontamination fluids, and oily water
from tank excavations. All liquid waste will be containerized until contamination levels are determined. The
following are possible disposal scenarios for the liquids:

s Liquids meeting the NPDES discharge limits will be disposed of by discharging to a sanitary sewer.

¢ Liquid above NPDES limits for oily water will be processed through an oil water separator. The water will be
discharged as described above. Resultant oily waste will be disposed of in accordance with applicable State
and Federal regulations.

s Liquid containing listed RCRA wastes or is characterized as hazardous will be disposed of in accordance with
the applicable state and Federal regulations.

5.1.3 Drilling Mud and Wet Drill Cuttings

Drilling mud and wet drill cuttings are characteristically slurries or sludge-like substances, consisting of bath
liquid and solid carthen constituents. Drilling mud should be containerized and temporarily stored at the location
of generation. The mud containers must remain undisturbed to facilitate gravity separation of solids and liquids.
The liquid waste will then be decanted and treated as liquid IDW as described previously.
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5.2 EQUIPMENT

5.2.1 Decontamination Pads

Equipment to be decontaminated during the project may include drilling rigs, tools, monitoring equipment,

respirators, sample containers, trucks or trailers, and laboratory equipment.

Decontamination will be

accomplished using Ensafe/Allen and Hoshall’s, Final Comprehensive Sampling and Analysis Plan which was
developed for the Charleston Naval Complex and the EPA’s Standard Operating Procedures Quality Assurance

Manual.

Three types of decontamination pads may be used:

e  Small temporary decontamination facilities may be established on site for tank removal and IRAs.

e A small decontamination station may be used to decontaminate field sampling equipment. Rinsate is captured

in the bottom of the station and managed as liquid IDW.

A large decontamination station located on base may be used to decontaminate heavy equipment. Decontamination

fluids are collected in a drum and managed as a liquid IDW.
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‘ 5.2.2 Containers

Most of the containers used on site will be H- type or F- type 55- gallon steel drums. The drums must be in
compliance with US Department of Transportation (DOT), 49 CFR Part 173. Open head drums (H type) will be
constructed of 16- gauge steel, top, bottom, and body, as a minimum. Tops will be secured with a 12 -gauge bolt
ring, bolt, nut, and a sponge rubber gasket. Closed head drums (F type) will be constructed of 18- gauge steel, top,
bottom, and body, as a minimum. F- type drums will have two fittings in the top, 2 -inch and 0.75- inch, one for
filling and one for venting,

Other containers that may be used on site for storage of liquid IDW include: a water truck or tanker, 300- to 1,000-
gallon high density polyethylene (HDPE) tanks, and Baker tanks. Other containers that may be used on site for
solid IDW storage include a dump truck, dumpster, or roll -off container.

5.2.2.1 Labels

Drummed waste must be clearly marked with t\he contents, well number/site number, and date containerized. All
containerized waste must have cither a hazardous waste or non-hazardous waste label affixed to the drum.
Labeling will be accomplished using Ensafe/Allen & Hoshall, Final Comprehensive Sampling and Analysis Plan
as a guide.

5.2.2.2 Waste Storage and Management

All containerized earthen wastes left on site for management during pending remedial actions will be stored in a
manner that is appropriately protected (e.g. roll-off bins will be covered to avoid potential exposure to personnel).
Measures will be taken to prevent inadvertent access to stored waste where determined by the Navy to be necessary
or otherwise appropriate. Empty drums must be rinsed to remove significant soil deposits and transported to a
designated storage area. The drums must be stored in a manner that minimizes the area required while
maintaining easy access. Drums must not be stacked greater than two in height. Lids must be secured on the drums
to prevent rainfall intrusion.

5.3 DISPOSAL OlsTIONS FOR PETROLEUM-CONTAMINATED SOIL

Contaminated soil excavated from a site during tank removal activities or IRAs will be treated or disposed of either
on the Charleston Naval Base Complex or off site. Soil disposal at a thermal treatment facility, landfill, or ex-situ
bio-remediation facility are the preferred options for soil remediation.

5.3.1 Site Considerations

The disposal option should be identified before excavation takes place.

e Contamination should not be spread into previously uncontaminated areas through untreated discharges or
improper treatment/disposal techniques. Stockpiled soils which are exposed to the weather, will be underlain
and covered with plastic (minimum of 6 mil) to prevent exposure to the rain, wind, etc. and to prevent dermal
contact. Stockpiling soil on site indefinitely is unacceptable

e  Soil contaminated with waste oil will be segregated from other petroleum contaminated soils. Soils
contaminated with waste oil require additional sampling in accordance with the DHEC Assessment Guidelines
Jfor Permanent Closure Change-in-Owner and Change-in-Service.

‘ e At sites where both gasoline and diesel contamination may exist, care must be taken in assessing the extent of
contamination due to the differences in volatility.
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6.0 SCHEDULE

The Charleston Naval Complex is scheduled for operational closure on 1 April 1996.

The schedule for tank removal is based on building use, function, and planning, whether the storage tank provides
the only source of heat or hot water to building, and the age and condition of the tank. Storage tank removals have
been scheduled for 1996, 1997, and 1998. A more detailed description on the tank removal schedule is contained
in section 3.3.2,
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7.0 REPORTS

The overall objective of the initiative that includes the TMP is to remove storage tank systems at the Charleston
Naval Complex and to investigate and remediate any associated petroleum contamination resulting from operations
of those storage tank systems. The primary reports generated for this program will be UST Assessment Reports.
Other reports include Contamination Assessment Reports, No Further Action Proposals, Monitoring Only Plans,
and Remedial Action Plans.

7.1 UST ASSESSMENT REPORTS

UST Assessment Reports include a discussion of the sample types, sample locations, and measurement methods; a
site map; methods of maintaining QA/QC; and the results of all analyses of samples from the site. The report is
described in the DHEC Assessment Guidelines for Permanent Closure Change-in-Owner and Change-in-Service.

At sites where contaminated soil is encountered during tank removal operations and an IRA is conducted,
information on the OVA/immunoassay concentrations of contaminants in the soil, the amount of soil removed, and
disposal of the contaminated soil will be included with the UST Assessment Report.

7.2 OTHER REPORTS

For those sites where there is a significant amount of soil or groundwater contamination such that an IRA cannot
bring the contamination below target levels, a CAR will be prepared after additional field investigations obtain all
necessary data. A discussion of the contents of the CAR is presented in Section 4.6. After the CAR has been
submitted to and approved by DHEC, a follow-up report will be prepared. The follow-up report will depend on the
amount and extent of the contamination and could include a No Further Action Request, a Monitoring Only Plan,
or a Remedial Action Plan, A discussion of the follow-up reports is presented in Section 4.7.

Whichever report pathway is taken, the overall objective of the program is to reach tank closure in as short a time
as possible. Follow-up report plans such as a MOP or RAP will contain alternatives that reflect the short schedule
philosophy.
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8.0 HEALTH AND SAFETY PLAN

Health and Safety precautions necessary while conducting the tasks outlined in the TMP are covered in the
Comprehensive Health and Safety Plan written for the Charleston Naval Complex by Ensafe/Allen & Hoshall .
More detailed information concerning site specific health and safety concerns will be addressed in the individual
Work Plan as a Site Specific Health and Safety Plan.
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I INTRODUCTION

The Underground Storage Tank Program of the South Carolina Department of Health and
Environmental Control (Department) has developed this technical guidance at the request of the regulated
community to help underground storage tank (UST) owners and operators assess their sites. South
Carolina UST Control Regulations (SCUSTCR) require, before permanent closure, change-in-owner, or
a change-in-service is completed, that owners and operators must measure for the presence of a release
where contamination is most likely to be present at the UST site. In selecting sample types, sample
locations, and measurement methods, the method of closure, the nature of the stored substance, the type
of backfill, the depth to ground water, and other factors appropriate for identifying the presence of a

. release must be considered.

To provide better service and response times, a standardized assessment report (AR) has also been
developed. The use of this format will provide the Department with all information needed to evaluate
the report without additional requests for information. The AR can be submitted as a stand-alone
document or included as an appendix in a more comprehensive report.” All permanent closure, change-in-

service, and change-in-owner reports should be submitted as a completed AR. The AR and instructions
for its use are included in the appendix of this document.

If you have any questions regarding these guidelines, or would like a copy of the South Carolina
UST Control Regulations or other UST related documents, please contact the Underground Storage Tank
Program at (803) 734-5331, FAX (803) 734-3604.

| :
I FOR YOUR INFORMATION

Always include the Department’s site ID number on any correspondence concerning the site.

An UST must be permanently closed if it has been temporarily closed for longer than 12 months
and does not meet the performance standards for new systems or the upgrading requirements for existing
systems. r ‘

The Department does not license or certify contractors performing UST installation, upgrading,
closure, or assessment activities. SCUSTCR reference industry standards that may be used to ensure

compliance with installation, upgrading, or closure. UST owners and operators are solely responsible
for ensuring that these activities are performed in accordance with referenced standards.




To permanently close an UST, it must be emptied and cleaned of all liquids and accumulated
sludges. Product lines must be purged of all liquids. The UST must also be removed from the ground
or filled in place with an inert solid material such as sand, foam, or concrete. Water is not an inert solid
material and cannot be used for in place closure. The physical closure of the UST (either by removal
or filling in place) must conform to the established industry standards listed below:

1. Ameri_c;an Petroleum Institute Recommended Practice 1604, "Removal and Disposal of
Used Underground Petroleum Storage Tanks";

2. American Petroleum Institute Publication 2015, "Cleaning Petroleum Storage Tanks".

Owners and operators must notify the Department at least 30 days prior to permanent closure or
change-in-service. A change-in-service is the continued use of an UST to store a non-reguiated substance.

An assessment is required for the permanent closure, change-m-servu:e, or change-in-ownership
of an UST system. It should include information for the USTs, product plpmg, and dispenser islands.
If the UST system is being sold, a Transfer-of-Ownership form (included in the appendix) should be
submitted. Submittal of copies of the Jast twelve months of external release detection methods (vapor
monitoring and ground water monitoring only), which have been performed in accordance with
SCUSTCR and indicate no release has occurred, will satisfy assessment requirements for that component
(USTs, product piping, dispenser islands) of the system being monitored.

ARs should be submitted to the Department within 120 days of the notification of permanent
closure or change-in-service. If the assessment was performed as a result of anticipated change-m-owner,
the AR should be submitted prior to the sale of the UST system.

When evaluating potential contractors or consultants, UST owners and operators can do several
things to ensure a quality job. Always ask for, and check, references. Request a list of the latest jobs
the contractor has completed. Recent jobs should be specified, otherwise the owner and operator may
only get a list of those customers who weresatisfied.

A written contract that clearly specifies what work is to be done and which party will be
responsible for completing each step of the process should always be provided. For example, if the

owner and operator wants the contractor to supply a copy of their report to the Department, that
requirement should be included in the contract.

The price for work can vary widely. The Department recommends that you get competitive bids
from several reputable firms.

All analytical data collected during the assessment should be reported in the AR. For analytical
parameters (for specific petroleum products), analytical methods, and reporting limits, please refer to Part
VI of this document, SOIL/GROUND WATER LABORATORY ANALYSIS.

If free product or contamination is discovered at a site, the UST owner/operator must report the
release to the Department within 72 hours of discovery. An US;‘ 72 Hour Release Report form is
attached to this guidance document.

Please be aware that even if a full service firm is hired to handle all aspects of the project that
the UST owner and operator are responsible for satisfying all regulatory requirements. If the work is
not done properly, the owner and operator will be held responsible for correcting any problems.
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CAUTION: South Carolina law and Departmental guidance permit private individuals to

permanently close USTs. The Department, however, strongly advises these individuals to practice safety

precautions when doing so. USTs can contain large quantities of explosive.vapors which may ignite if
handled improperly.

BASIC SITE ASSESSMENT INFORMATION

A)

B)

0)

D)

@

H)

)

If ground water is encountered in any boring, at least one sample should be collected for analysis. -
If ground water is expected to be encountered at a site, a monitoring well request (per R.61-71)
should be submitted to the Department prior to beginning the assessment. All monitoring wells,
whether temporary or permanent, must be approved by the Department.

If ground water is encountered in any excavation at least one sampie should be collected for
analysis.- Document the presence or absence of a petroleum (iridescent) sheen, or free product,
on the water in the excavation. Soil samples should be taken from the excavation walls at or
immediately above the static water level located at the ends of the USTs and/or in areas of
contamination noted through sight, smell and/or organic vapor analyzer (OVA) measurements.

Samples for laboratory analysis must be collected and stored using proper methods. See
REFERENCES FOR SAMPLING PROTOCOL listed below.

An OVA may be used to assist in the selection of samples for laboratory analysis. Please note

OVAs are not as effective with higher boiling point products such as diesel fuel, kerosene, or
waste oil. : )

Ground water samples may be collected in lieu of soil samples.

Chemicals of concern (COC) are specific constituents that are identified for evaluation in the
assessment process. Reporting limits for COCs in soil and water samples are provided in Part
VI, SOIL/GROUNDWATER LABORATORY ANALYSIS. If detection limits must be elevated
for highly contaminated samples, the dilution must be documented with the analytical results.

Appropriate chain of custody forms must be maintained for the laboratory reports to be
considered valid.

Analyses must be performed by a laboratory certified by the Department (per R.61-81) using
Environmental Protection Agency (EPA) analytical methods. The laboratory report of analyses
resuits must include the SC Laboratory Identification number of the laboratory which performed
the actual analysis. Contact the Department’s Laboratory Certification Section at (803) 935-7025

to confirm a laboratory’s certification.
REFERENCES FOR SAMPLING PROTOCOL

1) EPA Publication #600\2-85\104, September, 1985, "Practical Guidance for Ground-
Water Sampling”

2) EPA Publication #OSWER-9950.1, September, 1986, "RCRA Ground-Water
Monitoring Technical Enforcement Guidance Document”.




. 3) EPA Publication SW-846, "Test Methods for Evaluating Solid Waste”, 3rd edition,
1586. PR

4) EPA Publication #530/UST-90-003, September, 1990, "Field Measurements,
Dependable Data When You Need It.”

5) DHEC Laboratory Certiﬁcatibn Séction Guidance, June, 1995, "Petroleum
Hydrocarbon Analytical Methodology for Ground-Water and Soil Assessment.”

RECOMMENDED SAMPLING LOCATIONS

It is important that assessment information be representative of site conditions. The sampling

program used should consider the method of closure. The two UST closure methods are treated

" differently since USTs that are removed from the ground enable the bottom of the excavation to be

visually inspected. In this case, the visual inspection of the exterior of the UST and excavation is an

important component of the closure activity and can provide information to determine if a release has

occurred. Holes in the UST (and the corresponding area in the excavation) and/or areas of stained soils

should be noted in the AR. Using this information, sampling locations can be tailored to make an initial’
determination concerning the presence of contamination.

The exterior of USTs that are closed in place cannot be visually inspected. Conseguently, the
presence or size of releases cannot be determined and a more comprehensive assessment is necessary.

In addition to the USTs, the product piping and dispenser islands must also be assessed. The

Qjority of releases associated with UST systems are a result of releases from product piping and

ispenser islands. Regardless of the method of closure, it is imperative that the assessment inciude
information for all components of the system - the USTs, product piping, and dispenser islands.

A) FOR UST CLOSURE BY REMOVAL

The recommended minimum number of soil samples to be collected from a single UST
excavation is equal to the number of USTs, plus one. The samples should be collected from
areas of the excavation judged most likely to be contaminated. The most likely sampling areas
would include UST ends, the area directly beneath the USTs and in those areas of noted UST
failure (discolored soils or petroleum odors). After excavating only enough soil to remove the
USTs from the ground, soil samples should be taken from the undisturbed (native) soils at the

bottom of the excavation. If the excavation walls appear contaminated, additional soil samples
should be collected from these areas.

If ground water is encountered in any excavation at least one sample should be collected for
analysis. :

B) FOR UST CLOSURE IN PLACE, CHANGE-IN-OWNER, OR CHANGE-IN-SERVICE
r
The recommended minimum number of soil samples collected from each area where the USTs
are located is equal to twice the number of USTs, Borings should be placed at or near each end

of every UST. Samples should be taken at least two feet below the base of the UST.
@ |

F




If ground water is encountered in any boring, at least ONE sample should be collected for (
analysis. If ground water is expected to be encountered at a site, a monitoring well request
should be submitted to the Department prior to beginning an assessment.

C) PRODUCT PIPING 4 \\ ‘
4 Samples should be taken at every junction and change in direction as well as every twenty (20) \
feet along straight runs of piping which are thirty (30) feet or longer. Straight runs of piping less
than thirty (30) feet in length should be sampled at the midpoint. Samples should be collected

approximately two feet below the bottom of the piping from each location.

D) DISPENSER ISLANDS

All dispenser islands should be sampled. If the dispenser island is located above or immediately
adjacent (less than five feet) to the UST, the sample for the island can be incorporated into the
sample for that UST. Otherwise, dispenser islands should be individually sampled. Samples
should be collected approximately two feet below the bottom of the associated piping.

v UST CLOSURE ACTIVITIES

A) BEFORE CLOSURE . -

1) Notify the Department in writing 30 days before UST system closure. Written
. confirmation will be returned and should be on site during closure. To allow the (

Department’s District Tank Representative an opportunity to attend the UST closure,
please call the local Department’s District Office at least ten days before the closure to
alert them to the intended closure date and again 48 hours before the actual closure date.
The District telephone number will be on the written response. Other local agencies (fire

marshall, etc.) may also need notification of closure activity. Contact the local governing
agency for information.

2) All USTs must be emptied and cleaned by removing all liquids and accumulated sludge
for a permanent closure. The cleaning methods, quantity of materials removed, and the
disposal location must be documented (manifests, etc.) in the AR.

3) Contact the local Department District Office prior to any de-watering activities. De-

watering activities are actions necessary for removing water from the excavation for
permanent closure or installation of USTs. '

B) DURING CLOSURE

For Closure by Removal

1) Waste products, sludges, contaminated water, and cohtaminated paving material must be
disposed of at a Department permitted treatment or disposal facility. Additional
information and assistance may be obtained from the Bureau of Solid and Hazardous

: . Waste by calling (803) 896-4000.

<%
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C)

D)

2)

3)

4)

3)

6)

7

Temporarily excavate only enough soil to remove the emptied and cleaned tanks and
piping. 5

After a UST system removal, inspect and document all USTs and piping for indications
of failure. Noticeable failures should influence soil/water sampling locations.

4

Conduct a closure assessment where contamination is most likely to be found. (See Part
IV; RECOMMENDED SAMPLING LOCATIONS)

All excavated soils are to be returned to the excavation except where authorized by the
Department’s District Tank Representative. Unsecured stockpiled soils pose a significant
health hazard and can resuit in surface run off. The need for further assessment and/or
corrective action will be determined by the Department based upon the AR. The
excavation should be filled to grade with clean material.

Contaminated paving material cannot be placed into the excavation and must be disposed
of at a facility permitted by the Division of Solid Waste Management. No paving
material or construction debris should be placed into a contaminated excavation. If there
are no indications of contamination, paving material may be placed into the excavation
(at the landowner's option).

Follow all applicable transportation regulations if moving USTs off site. Please contact
the local office of the Department of Transportation for additional information.

For Closure In Place

1) Waste products, sludges, and contaminated water must be disposed of at a Department
permitted treatment or disposal facility. Additional information and assistance may be
obtained from the Bureau of Solid and Hazardous Waste Management by calling (803)
896-4000.

2) Conduct a closure assessment where contamination is most likely to bé found. (See Part
1V; RECOMMENDED SAMPLING LOCATIONS)

3) Fill the empty and cleaned UST and piping with an inert solid material (i.e., sand,
concrete slurry, foam, etc.).

RECEPTOR SURVEY

The location and type of receptors that are, or may be, affected by a release must be identified.
Receptors such as underground structures and utilities located within 100 feet of the UST system
should be included. Receptors such as surface water, sensitive habitats, and water supply wells

within 1000 feet of the UST system should also be included. Refer to Appendix 4, Part XI for
specific requirements.

AFTER CLOSURE

)

.

If free product is present at the site, the UST owrie'r?and operator must take jmmediate
action regarding the release response and corrective action as outlined in Subparts E and
F of SCUSTCR.




. 2) If free product or contamination is present at the site, the UST owner/operator must

VI

report the release to the Department within 72 hours of discovery. An UST 72 Hour
Release Report form is included in the appendix.

SOIL/GROUND WATER LABORATORY 4NALYSIS

A) FOR UST SYSTEMS THAT CONTAIN PETROLEUM PRODUCTS

ANALYZE FOR EACH OF THE FOLLOWING:

SOIL, SAMPLES WATER SAMPLES -
SOIL SAMPLES WATER SAMPLES

PRODUCT Analyate,........ ...Method®......RL** Analyate.......... Method®.......RL**
GASOLINE BTEX 8260 5 ug/kg BTEX 8260 5 ug/l
DIESEL Naphtbalene.......8260.......c.n.. 5 ugikg Naphthalene.....8260......c.o... .5 ug/l
FUEL OIL PAH........coenenns 8270.....00nens 660 ug/kg MTBE 8260 40 ug/l
KEROSENE ' _ PAH.......coonr. 8270....crueeen. 10 ug/l
USED OIL BTEX.ucueerecnenne 8260............ 5 ug/kg BTEX 8260 5 ug/l

Polynuclear Aromatic Hydrocarbons (Benzo(a)anthracene, Benzo(b)fluoranthene,

. BTEX Benzene, Toluene, Ethyl-benzene, Xylene
=

1

Benzo(k)luoranthene, Chrysene, Dibenz(a,h)anthracene)

MTBE = Methyl Tertiary Butyl Ether

TPH = Total Petroleum Hydrocarbon

METALS = Arsenic, Barium, Cadminm, Chromium, Lead, Mercury, Selenium, Silver
AA-ICP = Atomic Absorption - Inductively Coupled Plasms

- =

Or EPA equivalent method
Reporting Limit (RL)

B) FOR UST SYSTEMS THAT CONTAIN HAZARDOUS SUBSTANCES

When assessing an UST system that has contained a CERCLA listed hazardous substance all
analyses must be performed by a laboratory certified by the Department. Analytical methods should be

for representative parameters. Questions concerning appropriate analytical methods should be directed
to the Underground Storage Tank Program.

REPORTING

Please do not submit ARs for multiple sites bound under one cover. Since each site assessment

is addressed individually, delays may result while the report is separated and may result in the possible
loss of data. - ¥

Incomplete ARs may not be reviewed until all necessary information is submitted. Incomplete

3 .ARs may also fail to achieve permanent status change and may also result in additional UST fee invoices.

Two copies of the AR should be submitted to the Department.

(



"'QUESTIONS AND ATTACHMENTS

‘ “

On all correspondence related to the site, please reference the Department site ID Number.
Questions should be addressed to the Underground Storage Tank Program at (803) 734-5331. FAX (803)

734-3604.

+

The following forms are attached to this document

Appendix 1
Appendix 2
Appendix 3
Appendix 4
Appendix-5

AG-13.44:TXT ..

UST 72 Hour Release Report Form

Transfer of Ownership Form

Environmental Quality Control District List
UST Assessment Report Form and Instructions
Insurance Statement

[\3
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APPENDIX 1 - UNDERGROUND STORAGE TANK 72 HOUR RELEASE REPORT

SITE 1D NUMBER: N ANNUAL INVOICE) 4

FACILITY NAME:

Address:
Contact: Telephone
1) Number of USTs at this site; In Service Out of Service
2) Date of LAST System test. (Attach copy)
3) Are there any drinking water wells on or near the site? Yes No
4) Is the drinking water contaminated? Yes No
5) Date release discovered.
6) How was the release discovered?

.) Type of product(s) discovered

Describe actions taken to: (attach additional sheets if needed)

8) Discover the cause of the release.

9) Prevent further release.

10)  Cleanupthesite.

Follow the directives of Subpart E of the SC UST Control Regulations, notify proper local
authorities and neighboring property owners potentially affected by the release. On all
correspondence related to a particular site, please reference the Site ID Number. Questions
should be addressed to the Underground Storage Tank Program at (803) 734-5331

FAX (803) 734-3604 . T
Reported by erem _ Telephone

;’.ignature Date ’
RR-13.2 950620

I

P printed on recycied paper




- Manager, Regulatory Section
Underground Storage Tank Program

SC Department of Health & Environmental Control
2600 Bull Street

Columbia, SC 29201
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APPENDIX 2 - UNDERGROUND ST?RAGE TANK TRANSFER OF OWNERSHIP

SITE ID NUMBER: (0N ANNUAL INVOICE)

FACILITY NAME:
Address:

Change facility name to: (Optional)

Number of USTs at this site: In Service Out of Service

In accordance with §280.72(a) of the SCUSTCR, was an assessment performed?:

Yes {f yes, see "NOTE" below) No (If no, please give explanation)
FORMER OWNER NEW OWNER

Name: Narme:

Address: - Address:

. . Phone:

NEW OWNER SIGNATURE: DATE:

Notary Signature and Stamp:

DATE OF TRANSFER OF OWNERSHIP:

NOTE!: If the date of transfer is after March 23, 1990 please inciude a copy of the site assessment as required by the SC UST
Control Regulations, §280.72 or the last year of Jeak detection records. Assessment Guidelines and UST Regulations are available
from the Department upon request. Questions should be addressed to the Underground Storage Tank Program at (803) 734-5331.

SC UST Control Regulations require, before permanent closure, change-in-owner, or a change-in-service is completed, that owners
and operators must measure for the presence of a release where contamination is most likely to be present at the UST site. In
selecting sample types, sample locations, and measurement methods, owners and operators must consider the method of closure, the
nature of the stored substance, the type of backfill, the depth to ground water, and other factors appropriate for identifying the
presence of a release. The requirements of this section are satisfied if one of the external release detection methods allowed

in Section 280.43(e) and (f) is operating in accordance with the requirements in Section 280.43 at the time of closure, and
indicates no release has occurred.

If contaminated soils, contaminated ground water, or free product is discovered'folrow the directives of Subpart E of the SC UST

Control Regulations, notify proper local authorities and neighboring property owners potentially affected by the release. On all
correspondence related to a particular site, please reference the Department Site 1D Number.

A
R13.2 950620
e

(g .
&, & printed on recycied paper




Appendix 3 - Environmental Quality Control District List

Appalachia 1

Counties: Anderson, Oconee
2404 N. Main St.

Anderson, SC 29621

Office # : (803) 260-5569
FAX # : (803) 260-5676

Appalachia I1

Counties: Greenville, Pickens
301 University Ridge

Suite 5800

Greenville, SC 29601

Office # : (803) 241-1090

FAX # :.(803) 241-1092

Appalachia ITI

Counties: Cherokee, Spartanburg,
Union

P. O. Box 8778

Spartanburg, SC 29305

Office # : (803) 596-3800

FAX # : (803) 596-2136

atawb

Counties: Chester, Lancaster,
York

P. O. Box 100

Fort Lawn, SC 29714

Office # : (803) 285-7461

FAX # : (803) 285-5594

Central Midlands

Counties: Fairfield, Lexington,

Newberry, Richland
P. O. Box 156, Bidg #5
State Park, SC 29147

Office # : (803) 935-7015
FAX # : (803) 935-6724
Pee Dee

Counties: Chesterfield, Dillon,

Darlington, Florence,
Marion, Marlboro
145 E. Cheves Street
Florence, SC 29506
Office # : (803) 661-4825
FAX # : (803) 661-4858

Low Country
Counties: Beaufort, Colleton,

Hampton, Jasper
1313 Thirteenth St.

Port Royal, SC 29935

Office # : (803) 522-9097

FAX # : (803) 522-8463

wer yvann

Counties: Aiken, Allendale,
Bamberg, Barnwell,
Calhoun, Orangeburg

218 Beaufort St. NE

Aiken, SC 29801

Office # : (803) 641-7670

FAX # : (803) 641-7675

Upper Savannah

Counties: Abbeville, Edgefield,
Greenwood, Laurens,
McCormick, Saluda

613 S. Main St.

Greenwood, SC 29646

Office # : (803) 223-0333
FAX # : (803) 223-6935
Trident

Counties: Berkeley, Charleston,

Dorchester
2470 Air Park Rd.
N. Charleston, SC 29418
Office # :(803) 740-1590
FAX # : (803) 740-1595

Waccamaw
Counties: Georgetown, Horry,
Williamsburg

705 Oak St. Plaza, Suite 2

Myrtle Beach, SC 29577

Office # : (803) 448-1902

FAX # v "1 (803) 946-9390

Wateree
Counties:; Clarendon, Kershaw,
. +Lee, Sumter

105 N. Magnolia St.

Sumter, SC 29151

Office # : (803) 778-1531

FAX # . (803) 778-6366




. Appendix 4

UST Assessment Report Form and Instructions

Please follow these instructions cariéfully and provide the requested information.
I. OWNERSHIP OF UST(s)

Owner Name

- List the name of the corporation, individual, public agency, etc. that owns the
UST system.

Mailing Address

- Give the mailing address for the UST owner.

Telephone Number

- Give the telephone number for the UST owner.

.Contact Person

- List the name and telephone number of the person within your business or
organization that will handle all UST related correspondence.

I1. SITE IDENTIFICATION AND LOCATION

Site I.D.#

- Each registered UST system in South Carolina has been assigned a Site ID
Number. It will look like this, though the characters may differ:

N-55-NO-12345
or it may be shortened to only the last five numbers:

12345 '
You MUST provide the site number so that your report will be assigned to the

proper file. If you do not know your Site ID Number please contact the UST
. Program at (803) 734-5331,




Facility Name or Company Site Iclentiﬁer : ( ’
- List the name your company or organization uses to identify this site. If this
name has changed from the name with which this site was originally registered,
please give the originaldname in parenthesis.

Street Address or State Road (as applicable)

- Give the street address of the site. If the street address is different from the
mailing address of the site, give the street address. Please do not give post office
box addresses.

City
- Give the city in which the site is located.
County

- Provide the county in which the site is located.

III. CLOSURE INFORMATION

——

This section should be completed only if the tank system is closed. If your UST system
is to remain operational, please supply the name of your consultant, if applicable, in the
appropriate space.

Closure Started

- Give the month, day, and year when you began work on closing your UST
system.

Closure Completed

- Give the month, day, and year when permanent closure (removal or filling) of
your UST system was completed.

Number of USTs Closed

- Give the number of USTs that you permanently closed with this report.

\
Consultant (if applicable)

- If you hired a consulting company to assist you in clgsing or assessing your UST
system, provide the company name. '

UST Removal Contractor

- If you or your consultant hired a contractor to remove or fill your tanks, provide
the contractor’s name.



6 =
- The individual or company representative responsible for the UST system should
complete this section.

.IV. CERTIFICATION

4
V. UST INFORMATION

Please complete this table by providing the requested information for each tank in your UST
system that is permanently closed.

A. Product
- List the type of material that the tank formerly contained. For example: gasoline,
diesel, waste oil, motor (unused) oil, etc.
B. Capacity
| - o Provide‘ the capacity (in gallons) for the UST.-
C. Age |
. - Provide the yt;,af the US"f s&stem was installed. If you are unsure, provide your

best estimate.

D. Construction Matenal

- Please provide the material from which the tank was constructed. You may
abbreviate as follows: S = Steel

SC = Fiberglass Coated Steel
F = Fiberglass

E. Month/Year of Last Use

- For each tank closed, provide the month and year when the tank was last used.

F. Depth (ft.) to Base of Tank

| ' - Give the depth (in feet) from the level of the surrounding land surface to the
: bottom of each tank. This is easily obtained by measuring from the top of the fill
| riser to the bottom of the tank prior to closure.®

I N G. Spill Prevention Equipment

B
- Was the UST system equipped with spill prevention equipment that meets Section
280.20(c) or 280.21(d) requirements of SCUSTCR?




.H. Overfill Prevention Equipment

- Was your UST system equipped with overfill prevention equipment?

1.-Method of Closure 4

- Give the method you used to permanently close each tank in your UST system.
You may abbreviate as follows: RG = Removed from the ground

FP = Filled in place with an inert material.

J. Visible Corrosion or Pitting

- Was your UST system corroded or pitted?
K. Visible Holés

- Were holes visible in the UST?

L. Method of Disposal-for any USTs Removed from the Ground.

- USTs must be properly disposed of after removal, either as scrap, conversion to
non-UST use, or by recertification for UST use by the manufacturer. List how

you disposed of each UST that you removed. Attach copies of any disposal
manifests to the end of this report.

M. Method of Disposal for any Liquid Petroleum, Sludge, Waste Water, or Paving Materjal.

- List how you disposed of any waste products removed from -the UST or
excavation. Attach copies of any disposal manifests to the end of this report.

N. If any corrosion, pitting, or holes were observed, describe the locauon and extent for each
UST.

- Describe the location and extent of any holes, pitting, or corrosxon that was
observed on any tanks in the UST system.

VI. PIPING INFORMATION

Complete this table by providing the requested information for each tank in your UST
system that is closed.

i
A. Construction Material
- Indicate the material used to construct the piping: You may abbreviate as
follows: S = Steel

F = Fiberglass
X = Flexible Plastic

S




.B. Distance from UST to Dispenser
4

- Provide the distance in feet from the tank to the dispenser. If the tank serves
more than one dispenser, give the distance to each dispenser. If the dispenser
was-located directly above gxe tank, answer zero.

C. Number of Dispensers -

- Give the number of dispensers served by each tank in your UST system

D. Type of System

- Indicate whether the tank was equipped with a suction pumping system or a
pressurized pumping system. Abbreviate as follows: P = Pressurized
S = Suction

E. Was piping removed from the ground?

- Indicate if the piping was removed from the ground when the UST system was
closed.

F. Visible Corrosion or Pitting

- Indicate if corrosion or pitting was observed on the UST piping.
G. Visible Holes

- Please indicate if holes were observed on the UST piping.

H. If any corrosion, pitting, or holes were observed, describe the location and extent for each
piping run.

- Describe the location and extent of any corrosion, pitting, or holes that were
observed on the piping.

VII. BRIEF SITE DESCRIPTION AND HISTORY

Provide a brief description of the site, including the type of buildings (if any) located there,
whether the site is paved, if the surrounding area is residentfil or commercial, and any other
pertinent information. Also, please give a brief history of the site, including the type of
business, if any, that operated (or still operates) there.



.vm. SITE CONDITIONS

A. Were any petroleum-stained or contaminated soils found in the UST excavation, soil borings,
trenches, or monitoring wells?

- Indicate if petroleum-stained soils were encountered in any of these locations. If

yes, indicate the depth and location on the site map. If you do not know, answer
unknown. : ‘

B. Were any petroleum odors detected in the excavation, soil borings, trenches, or monitoring
wells?

- Please indicate if petroleum odors were noted in any of these locations. If yes,

indicate the location on the site map and describe the odor (strong, mild,
degraded, etc.).

C. Was water present in the UST excavation, soil borings, or trenches?

- Indicate if you encountered water at any of these locations. If yes, indicate the
depth to water below the surrounding land surface and the depth and location on

the site map.
.D. Did contaminated soils remain stockpiled on site after closure?
- Indicate if contaminated soils were removed and not returned to the excavation.
Provide the name of the Department representative who authorized you to

excavate and stockpile soils. Indicate the location of any soil stockpiles on the
- site map.

E. Was a petroleum sheen or free product detected in the soils of the excavation or on any
excavation or boring water?

- Please indicate if a petroleum sheen or free product (1/8 inch or more of liquid.
petroleum floating on water or soil saturated with petroleum) was observed at any
of these locations. If yes, indicate the location on the site map. -

IX. SAMPLE INFORMATION

Column 1: Location

- Give a brief description of the location from which the samples were collected.
. For example: Bottom of the pit near the fill end of Yank 1

Column 2: Sample Type

- Indicate whether the sample consisted of soil or water.




.Column 3: Depth

4 .
Provide an estimated depth to the location where the sample was collected. This
should be in feet below the surrounding land surface.

Column 4; Date/Time of Collection 4

- Provide the date and time the samples.were collected. Indicate AM or PM.

Column 5: Collected By

- Indicate whether the sample was collected by the UST owner/operator or a
consultant.

Column 6: OVA #

= --=-—1f an organic vapor analyzer (OVA) was-used to screen the samples for selection,
provide the highest OVA reading for each sample selected for analysis. If an
OVA was not used, disregard this column.

X. SAMPLING METHODOLOGY

After choosing a Department certified laboratory, contact them for prepared sample
containers and a chain-of-custody form. Guidance concerning correct containers and instructions
for completing the chain-of-custody can be obtained from the laboratory.

Clean tools must be used to collect each sample. After collection of each sample, the
collection tools must be cleaned with organic-free soap and water. Your laboratory should be

able to assist you in obtaining this type of soap. Be ‘sure to thoroughly rinse the tools after
cleaning.

Samples must be chilled immediately after collection. Fill the sample container
completely and seal it. Containers must be placed on ice and remain chilled until delivery to
the laboratory. Samples should be delivered immediately. Results from samples held too long

or not chilled are invalid. Laboratory reports should be attached to this document as Appendix
2. - '

When preparing this report, a detailed description of the methods used to collect the

samples must be provided. Please use the space provided on the form to supply this
information. r

»




XI. RECEPTORS ..

Provide information concerning potential receptors around the UST system.

A. Are there any lakes, ponds, streams,'hor wetlands located within 1000 feet of the UST
system?

- Indicate if there are any of these types of surface waters within 1000 feet of the
UST system. If yes, indicate the type, distance, and direction on the site map.
If you do not know, answer unknown

B. Are there any public, private, or irrigation water supply wells within 1000 feet of the UST

system? ] '

- Indicate if there are any wells of these types within 1000 feet of the UST system.
If yes, indicate the type of well, distance, and direction on the site map. If you
do not know, answer unknown.

C. Are there any underground structures (e.g., basements) located within 100 feet of the UST
system?

- Indicate if there are any basements or other underground structures located within

100 feet of the UST system. Show the location of all underground structures on
the site map. '

D. Are there any underground utilities (e.g., telephone, water, electricity, gas, sewer, storm

drain) located within 100 feet of the UST system that could possibly come in contact with the
contamination?

- Indicate if any of these or any other underground utility is located within 100 feet

of the UST system. Show the location of all underground utilities on the site
map.

E. Has contaminated soil been identified at a depth of less than three 3 feet below land surface
in an area that is not capped by asphalt or concrete?

- Indicate if contaminated soil has been identified less than three feet below land
surface beneath an area of the site that is not covered by asphalt or concrete.
Show the location of the contaminated soil on the site map.

¥

SITE MAP

N 2

You must include a scaled site map. The map should accurately depict distances between
objects and the size of the objects. Dimensions should be accurate within two feet. Tax maps

are acceptable if the required information is included, up-to-date, and sample locations can be
accurately depicted.

———



The map should include all important features at the site. This should include buildings,
UST locations, any above ground tanks, piping runs, dispenser islands, roads, sample locations,

any receptors described in Section XI, and any other features that will give the Department a
clear idea of how the site appears.

4
ANALYTICAL RESULTS

You should use this space to attach the certified analytical reports for your samples as
well as the completed chain-of-custody form.

NOTE:

Photographs are often very helpful for evaluating a report. They are not required, but

if you choose to document your UST closure with photographs, you may include copies with this
report.




South Carolina Department of Health and Environmental Control (SCDHEC)
Underground Storage Tank (UST) Assessment Report

Submit Completed Form To:
UST Regulatory Section
SCDHEC
2600 Bull Street
Columbia, South Carolina 29201
Telephone (803)734-5331

I.
Jwner Name (Corporation, Individual, Public Agency; O;her)
Aailing Address
City ‘ State Zip Code
wrea Code Telephone Number Contact Person
II.__ SITE IDENTIFICATION ANDLOCATION __ _~— B

®

‘acility Name or Company Site Identifier

street Address or State Road (as applicable)

ity County

III. CLOSURE INFORMATION

losure Started Closure Completed Number of USTs Closed
_onsultant UST Removal Contractor
S ——— . S T ——

IV. CERTIFICATION (Read and sign after comgl&iné entire submittal.)

certify that 1 have personally examined and am famlliar with the information submitted in this and all attached documents; and that based on my inquiry of
(  nose individuals responsible for obtaining this information, | believe that the submitted inforniation is true, accurate, and complete.

- &

«Type or print.)

|

|
| Signature
|

|



V. UST INFORMATION

.- Tank | | Tank2 | Tank3 | Tank4 | Tenk5 | Tank 6 }(
N
Product...........ooviiiieeeee e,
4
Capacity........ccceeverereeereeeeeeecee et
ABE..eeeeee e

Construction Matenal

...................................

...............................

~ Month/Year of Last Use

Depth (ft.) To Base of Tank

.........................

Spill Prevention Equipment  Y/N

Overfill Prevention Equipment  Y/N

........

Method of Closure = Removed/Filled

Visible Corrosion of Pitting  Y/N............... ' k

Visible HOleS  Y/Nooooooooooooooooooo “ F

Method of disposal for any USTs removed from the ground (attach disposai manifests)

Method of disposal for any liquid petroleum, sludges, or waste waters removed from the USTs (attach
disposal manifests)

—

If any corrosion, pitting, or holes were observed, describe the location and extent for each UST




VI. PIPING INFORMATION

Construction Matenai...........coooveeeeeeeeenennn..

Distance from UST to Dispenser

..................

Number of Dispen'sers ..................................
Type of System P/S......ccccoriiiiiiiininnen.
Was Piping Rerﬁoved from the Ground? Y/N
Visible Corros;on or Pitting Y/N

...............

Visible Holes Y/N........ J TP

Tank I | Tank 2

Tank 3

Tank4 | TankS | Tank 6

N N S S B

If any corrosion, pitting, or holes were observed, describe the location and extent for each line.

VII. BRIEF SITE DESCRIPTION AND HISTORY

%Y




VIIL SITE CONDITIONS

. ‘ q

Yes

No Unk

A. Were any petroleum-stained or contaminatéb! soils found in the UST
excavation, soil borings, trenches, or monitoring wells?

If yes, indicate depth and location on the site map.

B. Were any petroleum odors detected in the excavation, soil borings,
trenches, or monitoring wells?

If yes, indicate location on site fnap and describe the odor (strong,
mild, etc.)

C. Was water present in the UST excavation, soil borings, or trenches?

If yes, how far below land surface (indicate location and depth)?

|
‘.Did contaminated soils remain stockpiled on site after closure?
If yes, indicate the stockpile location on the site map. -

Name of DHEC representative authorizing soil removal:

E. Was a petroleum sheen or free product detected on any excavation
or boring waters?

If yes, indicate location and thickness.

»




. IX. SAMPLE INFORMATION
s
SCDHEC Lab Certification Number

— +

Sample # || Location i Sample Type || Depth* || Date/Time of || Collected OVA #
Soil/Water Collection by |

o.\ooo\nmu-.r:.up._.

—
—

—
)

—
("%

—
£

—
wn

I
=,

b
~

b
(o]

—
O

N
o

1 _ i

* = Depth Below the Surrounding Land Surface




. X. SAMPLING METHODOLOGY

Provide a detailed description of the methods used to coliect and store (preserve)
the samples. Please use the space pmvideg below.




- -

X1. RECEPTORS
4

— Sr—

Yes

Are there any lakes, ponds, streams, or wetlands located within 1000
feet of the UST system? :

If yes, indicate type of receptor, distance, and direction on site map.

No

Are there any public, private, or irmigation water supply wells wnhm
1000 feet of the UST system?

If yes, indicate type of well, distance, and direction on site map.

Are there any underground structures (e.g., basements)
located within 100 feet of the UST system?

If yes, indicate the type of structure, distance, and direction on site
map. :

Are there any underground utilities (e.g., telephone, electricity, gas,
water, sewer, storm drain) located within 100 feet of the UST
system that could potentially come in contact with the
contamination?

If yes, indicate the type of utility, distance, and direction on the site
map.

Has contaminated soil been identiﬁed at a depth less than 3 feet
below land surface in an area that is not capped by asphalt or
concrete?

If yes. indicate the area of contaminated soil on the site map.
T

o




SITE MAP

You must supply a scaled site map. It should include all buildings, road names, utilities,

tank and pump island locations, sample locations, extent of excavation, and any other
pertinent information. ‘

(Attach Site Map Here)



ANALYTICAL RESULTS

You must submit the laboratory report and chain-of-custody form for the samples. These
samples must be analyzed by a South Carolina certified laboratory.

. (Attach Certified Analytical Results and Chain-of-Custody Here)




Did You Remembeér to Include the Following?
Site ID Number
- Sample Collection and Storage Methods

_Scaled Site Map with ALL Requested Information
Laboratory Chain-of-Custody Form

Certified Analytical Results

Completed and Notarized Insurance Statement
(see attached form)

A Copy of Your Environmental Insurance Policy
(if applicable)

Samples from all Dispenser Islands and Piping Runs

Photographs (if available)



. | Appendix 5 - INSURANCE STATEMENT

This site is potentially eligible to receive state monies to assist you in site rehabilitation,

if required. Before eligibility for State Underground Petroleum Environmental Response Bank

(SUPERB) funds can be determined, wridten confirmation of the existence or non-existence of

an environmental insurance policy for this site is required.  Please complete the following
information: ’

I do not have any insurance that would cover releases from underground storage tanks.
I have an insurance policy that covers releases from underground storage tanks.
My policy provider is:

The policy deductible is:
The policy limit is:

If you have this type of insurance, please include a copy of the policy with this report.

Signature:

. Date;

To be Completed by Notary Public:

Swomn before me this day of , 19

(Name)

Notary Public for the state of

My commission expires

Please affix State Seal if you are commissioned outside South Carolina.




N

Carolina Departivnent ol H’unlll\ sl Coviconmental Conhiol e T
) S C D H E C Colusnstuir, Sout Lineohn y 29100
vge . . .
Notification for Underground Storage Tanks No Longer in Operation
Tanks taken out of operalian afier January 1, 1974, bul still In the ground.
1 Name and address of 1he facility 2. Business mailing addiess of facildy. o ditlerent 3 Owner ol 1ank (t1ana. brsiness Addeess, iamd a Conlact person o the lacility (Nama and phone mamben
kom locaton xidress phone numbed
5 Typeol owner {Mnrk X" appropriate box) 6 For State Use Only - -

D Non-Federal D Federal (Give GSA §)
Compleic the following section(s) 1o the best ol your knowledge using the examples provided a3 gmdnm_e Check appropriatle boxes and lillinblanks where appiicable iTyouneed more space, phoincopy
this page or use a continuation sheet.

¢ Tanks laken out ol use after January 1, 1974, bul still in the ground.

H h Date of c. Age when d. e. Material of constructon 1 Inerisn) profeclion Q. Extarnnl protechon 1 Subrstance left stored, it any
Tank lastuse last used Tulal capacity iberglass Cathods: tiazandous substance nivme Petroteinn preacducts
to yrs) Steet  fpenforced Other {specity) Lined | Untinexd | Coated | Wrapped protechnn Othet (sprcaty) and/ o Chemical Abstiact - .
Month | Ynar |05 1610 §1-15)6 D] 2D {gal) plastic KSotvice {CAS) # il known asohnge llma I Kerosene [’ O1hes { gy ity tgal)

e |75 X 8,000 | TP X | x X 120

—p——

W R INjO”jU | LW I -=
|

8 Cerlilic tion a Name and Otlicial 1dle o Owne o Ownot's Authonized Represeniative (Type or prnh
. atio

| cerlity under punally of law that | have per My Ined and am familiasr with the information subnuited in this and all attached .
documents, and Ihat based on my inquiry of those individuals i dialely 1esp for ining the inlormation, | believe hal the b Signature ¢ Uate signed
submilted informatinn is irue, accurale, and complete.

DHEC Exp ¥ 16 (G/8%)
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(L b Thomas € Brown, Jr.
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Toney Grakam: J4r, MD
Robert y, Siripling, Jr. Secremry

Sandra .. Molander
. Doparoment of Heait and Enveorsvas  Conool . John B. Pata, MD
‘m Bull Street. Columbia, SC 29201 Promating Health. Frotecting me Environment
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HYDROGEOLOGIC
ASSESSMENT GUIDANCE DOCUMENT
April 4, 1991

The Assessment and Development Section of the Ground-Water
Protection Division (GWPD) of South Carolina Department of Health
and Environmental cControl (SCDHEC) has developed the following

guidance for sites where a ground-water/hydrogeologic assessment
is necessary.

ASSES8SMENT PLAN

A ground-water assessment plan nust be submitted to and
approved by the Ground-Water Protection
implementation. This plan should outline an approach which will
fully: 1) define the horizontal and vertical extent of soil and
ground-water contamination, and 2) characterize the ground-water

.ixuality and nature of the contaminants. This assessment plan must

e prepared by a qualified professional registered in the State of
South Carolina.

Division prior to

For an assessment plan to be considered

complete, the
following should be included (where appropriate):

1) Brief discussion of the background, purpose, and scope of the
proposed investigation.

2) A summary of the initial abatement actions taken to eliminate
the source and any on-going corrective action measures such
as free-product recovery.

3) A qualitative description of the contaminants present.

4) All existing ground-water quality data.

5) Hlumber, locaticn, approximate depth and¢gproposed construction

details of additional monitoring wells,
justification of proposed well locations.

;. h

o
‘ técviien oacer

aiong with
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Assessment Guidance Document
April 4, 1991
Page 2 L

§)

7

8)

2)

10)

11)

*Questions should be directed to the approopriate
manager at the Assessment & Development Section,
Protection Division at (803) 734-5331.

Suspected or probable ground-water flow directions, site
topography, local ground-water usage (locations of any private
or public supply wells proximal to the site),
water discharge areas.

and ground-
A scaled site map that includes locations of the source(s) of
the contamination, all existing wells, buildings, above-and
below-ground utilities, USTs and other appurtenances that

could potentially affect contaminant migraticon or could become
impacted by contaminants.

Proposed list of chemical parameters to be analyzed.

Sampling metheods, laboratory analytical methods, and
analytical protocols.

Proposed methodologies {slug test, pumping test, etc.) to
determine aquifer characteristics.

Implementation schedule.

Two (2) copies of the assessment plan should te submitted.

SCCHEC project
Ground-Water

dgb/ASSEPLAN.A&D

<




SOIL/GROUND-WATER
REMEDIATION GUIDANCE DOCUMENT

March 3, 1992

(Revised from Janaary 1, 1991)

.
. South Carolina Department of Health and Eaviroument Control




IL

TABLE OF CONTENTS

Corrective Action Plan
Introduction

Ground-Water Corrective Action

Elements of a Ground-Water CAP...........
Worst Case Well Analysis
Injection/Disposal Options
Corrective Action Wells....nu ...
Discharge to a POTW..ccoemeercene.
Land Application :
NPDES

Soil Corrective Action

Introduction
Elements -of a Soil CAP
Soil Samplmg/ Analystz:
Soil Remediation
On-site Bioremediation
On-site Landfarming
Site Suitability Study
Implementation..eeesesserens
In-situ Soil Remediation . eeeeeereeeeee
Off-site Disposal :
General

Permitting Air Pollution Sources ‘

Who to Contact

")
&

NN

= N - = NV B I S )

Neah bt wwow—aga

17




SOIL/GROUND-WATER REMEDIATION GUIDANCE DOCUMENT
January 1, 1992 (Revised from June 17, 1991)

CORRECTIVE ACTION PLAN
INTRODUCTION

d Environmental Control (SCDHEC) has developed the following guidance for sites
requiring remediation under the S.C. Pollution Control Act and Subtitle I of RCRA. This
document outlines the information which should be collected and presented to SCDHEC
prior to initiating soil and/or ground-water corrective action.

‘ The Ground-Water Protection Division (GWPD) of South Carolina Department of Heaith

The information is to be presented in the form of a Corrective Action Plan (CAP) which
is to be submitted to and approved by the SCDHEC program area prior to its
implementation. The information discussed below should be derived prior to and included
in the CAP to provide adequate justification that the proposed remediation efforts (soil
and/or ground water) will be effective. This CAP must be preparc.d by a ‘qualified
professional registered in the State of South Carolina.

GROUND-WATER CORRECTIVE ACTION
n - I

For a Ground-Water CAP to be considered complete, the fallowing should be included, as
appropriate:

.1) Historical background documenting the source(s) and circumstances related to the
- release;




3)

4)

A summary of the initial abatement actions taken to eliminate the source and any
on-going corrective action measures such as free-product recovery;

A qualitative description of the contaminants present;

Results of the site investigations (soil and ground water) that accurately dcﬁné the
horizontal and vertical extent of contamination. This should include, but not be
limited to:

o a scaled site map that includes locations of the source(s) of the contamination,
all existing and proposed
borings, monitoring and recovery wells, buildings, above
and below-ground utilities, underground storage tanks (USTs), and other
appurtenances that could potentially affect contaminant migration or could
become impacted by contaminants.

0 all geological logs and well construction details.

o all soil and ground-water quality, water level and product thickness data
presented in tabular form.

0 potentiometric maps (scaled) utilizing representative data.

o areal extent of dissolved contamination, defined with the contaminant

concentration values for each sampling event plotted on a scaled map of the
investigation arca

o two stratigraphic cross sections of the site with one parallci‘ to _the site
maxdmum hydraulic gradient (horizontal) and one perpendicular to the
maximum hydraulic gradient (horizontal).

o vertical extent of dissolved contamination superimposed on the stratigraphic
cross-sections.

o isopleths of free-phase product for each samphng event on the scaled map of
the investigation area.




5).

6)

7

o a summary of the selected water treatment/disposal option which will be
expounded upon in the appropriate permit application or engineering report
(discussed below).

Site geological information. that includes relevant soil and/or aquifer parameters
which are necessary to design an effective remediation system, ie., one that will
eliminate any remaining source (e.g., soil contamination) and/or capture the entire
ground-water contaminant plume. This should include, but not be limited to:

hydraulic conductivity;

hydraulic gradient;

calculated ground-water flow velocity and direction;
effective porosity;

transmissivity;

storativity; and,

specific yield (for unconfined aquifers).

0O 0O 00 0 O O

For the above, all calculations shall be presented with assumptions and unknowns
clearly stated. References should be cited where applicable.

Any other computations and all hydrogeological data used that demonstrate the
proposed plan will effectively remediate the contamination. These may include
simple (Le. graphical) to complex models with all input included (e.g., pumping rates,
equations, calculations).

A recovery monitoring and reporting program (separate from any treatment system
monitoring program) that will adequately demonstrate the effectiveness of the
recovery system.

WORST CASE WELL ANALYSIS

Before ground-water recovery can be initiated, the ground-yater quality and contaminants
must be thoroughly characterized. The well that is documented to have the highest levels
of contamination or the well with the greatest thickness of free product (if present) must
be sampled for an expanded list of parameters (worst-case wel] analysis). The parameters
to be determined should be any water soluble component of the material released. For

4




gasoline, the parameters to be included, at 2 minimum, are:

. 1) Environmental Protection Agency (EPA) analytical methods 601/602
(gasoline) or equivalent, to include:

o0 benzene, toluene, ethylbenzene, and xylenes (BTEX)
o methyl tert-butyl ether (MTBE)

2) lead (total) '

3) naphthalene

4) pH

S) BODs

6) any othcr constituents believed present.

For all hydrocarbon products other than gasoline, the above list should be used by replacing
items 1) and 3) with EPA analytical methods 624 and 625, plus xylenes. For products other
than hydrocarbons, the facilty should determine all contaminants present. The final
parameters will be determined in conjunction with the GWPD on a site-by-site basis.

IN DISP R RECOVERED R WA

Ground-water remediation may comsist of withdrawal, treatment, and then injection or other
‘hposal of recovered, treated ground water. The injection and disposal options typically
used are listed below along with a brief discussion and the time frames for submittal of
necessary information for each of these options. Other technologies can be utilized if
sufficient documentation is provided as to their effectiveness. All disposal or return options
have associated quality requirements for the treated water, which will vary by option and

site of disposal.

CORRECTIVE ACTION WELLS

Recovered treated ground water may be returned to the sub-surface via injection through
class VA Corrective Action Wells. In addition to conventional wells, Class VA injection
wells include subsurface infiltration galleries and drainfields. If this option is chosen, an
Underground Injection Control (UIC) Permit Application, worst case well analysis, CAP,
and an engineering report (for amy water treatment system) should be submitted.
Requirements for permitting are detailed in the State Underground Injection Control
Reguiations (R.61-87) and in the Department guidance’ document "Instructions for
Attachments to Form 1 UIC for Corrective Action Wells." The engineering report (for

® .




.astcwatcr treatment/discharge) should be submitted as a separate document from the
CAP and the UIC Application. The requirements for the engineering report are outlined
the "Guidance Manual for Industrial Wastewater Division Permitting Requirements for
Hydrocarbon Contaminated Ground-Water Remediation Projects."

DISCHARGE TO POTW

If a discharge is to be sent to a Publicly Owned Treatment Works (POTW) with or without
pretreatment, the procedure should be followed as outlined the "Guidance Manual for
Industrial Wastewater Permitting Requirements”. If this option is chosen, the POTW
should be contacted expeditiously and this office should be copied on all written
correspondence. The POTW should also be provided with the worst case well analysis, A
CAP and the information required in Section II (6) should be submitted within 30 days of
receipt of the required discharge limits from the POTW. An engineering report should be
submitted at the-same time when pretreatment is necessary prior to discharging to the
POTW. The engineering report to be submitted shall also demonstrate that the POTW will
have the capability to accept the discharge without subsequent violations of their existing

icrmlt. :
ZAND APPLICATION

Land application (i.e., spray irrigation) can be used as a method of treatment and disposal.
It may also increase the rate of recovery at the site by flushing soils and enhancing natural
biodegradation of the contaminants. If this option is chosen, a worst case well analysis,
CAP, and an engineering report (for any treatment system) should be submitted. The
engineering report should be submitted as a separate document from the CAP. The
requirements for the engineering report are outlined in the "Guidance Manual for Industrial

Wastewater Division Permitting Requirements for Hydrocarbon Contaminated Remediation
Ground-Water Projects.”

NPDES PERMIT

The "Guidance Manual for Industrial Wastewater Division Permitting Requirements” details
the National Pollution Discharge Elimination System (NPDES) permit process. If this
option is chosen, a completed NPDES application and the wogt case well analysis described
above should be submitted with the assessment report. Once a draft NPDES permit
establishing the discharge limitations has been issued, the responsible party must finalize
CAP and an engineering report for the treatment system design and submit the package

¥ vithin 30 days. If the treated water is planned to be discharged into a drainage structure

6




.ing in a SC Department of Highways and Public Transportation (SCDHPT) right-of-way,

. he permit application should include a separate (detachable) discussion as to way this is
the only feasible discharge. The permittee shall also apply to SCDHPT for an
encroachment permit noting that SCDHEC is requiring ground-water remediation and that
the requested encroachment is for the public purpose of remediating contaminated ground-
water.

SOIL CORRECTIVE ACTION
INTRODUCTTON

A CAP is also required for in-situ remediation (ie., clean-up of soils "in-place") and/or
remediation of excavated soils to demonstrate that the proposed soil treatment system is
designed, constructed, monitored, and maintained so that it will remediate the contaminated
soils, and that a soil and/or ground-water impact will not occur as a result of the proposed
corrective action. Requests for off-site soil disposal/treatment (ie., landfilling, incineration)
should be submitted. to the SCDHEC project manager which in turn wﬂl contact the
appropriate Bureaus for review and action.

‘ complete CAP may not necessary for off-site thermal treatment of impacted soil and for
the disposal at an off-site landfill.

ELEMENTS OF A SOIL CAP

All CAPs addressing soil remediation, regardless of the proposed method of corrective
action, shouid include the following introductory information, as appropriate:

o Brief discussion of the background, purpose, and scope of the proposed
corTective action;

o A scaled site map that includes locations of all existing and proposed
monitoring, recovery, and'injcction wells, buildings, surface water bodies, etc;

0 Location and description of any drinking water wells within one-quarter mile

of the site;
g

o A detailed description of the site hydrogeology;

. 0 Analytical results documenting the types ant concentrations of soil

7




contaminants;
0 The amount and/or area of contaminated soil;
0 A soil and/or ground-water monitoring program to demonstrate the

effectiveness of the remedial action will be necessary (soil and/or ground-
water monitoring will be necessary for any un-lined treatment system:
quarterly monitoring is recommended unless an alternative schedule is
necessary or justified); and,

0 The anticipated duration of treatment activities and an
implementation schedule.

SOIL SAMPLING/ANALYSES

Excavated soils should be segregated and stockpiled according to the degree of evident

contamination, and be sampled accordingly. Stockpiled contaminated soils should be placed
on and covered with an impervious material (e.g., thick plastic sheeting), and bermed to
prevent runoff.

Although the amount of samples to be taken vary with the quantity of soil to be disposed,
one vertically composite sample (top portion, middle portion, bottom portion) should be
collected for each ten (10) cubic yards of contaminated soil in each stockpile. However,
for a very large quantity of soil (>100 cubic yards), the department will limit the total
number of composite samples to ten (10) or more for the entire stockpile. This
consideration will be on a case by case basis. Also, these samples are vertical composite
samples and should not be combined and arranged for the best results.

Typically, samples should be analyzed for benzene, toluene, ethylbenzene, xylenes, and total
petroleum hydrocarbons (as outlined in "Petroleum Hydrocarbons Analytical Methodology
for Ground-Water and Soil Assessment"). Soils impacted by fuel oils should also be
analyzed for polynuclear aromatic hydrocarbons and waste oils should also be analyzed for
arsenic, barium, cadmium, chromium, lead, mercury, selenium, silver, total halogens, and
any other constituents (PCBs, etc.) believed to be prcsc?t.

2




“)IL REMEDIATION
|

\

Certain types of contaminants can be addressed by on-site bioremediation and lzindfarming
as a method for remediation. If a soil to be remediated is contaminated with virgin
petroleum product (and is not classified as a hazardous waste), landfarming or
bioremediation may be a viable method of corrective action. For example, soils
contaminated by a gasoline release from a regulated pctrolcum underground storage tank

may be appropriate for landfarming.

Soils impacted by used waste oils are not appropriate for bioremediation and/or
landfarming. In addition, soils that exceed the toxicity characteristic leaching procedure
(TCLP) regulatory limits set forth on pages 11845 and 11846 of the March 29,1990 Federal
Register are considered to be a hazardous waste and must be dealt with as such.

ON-SITE BIOREMEDIATION

On-site remediation of excavated soils may be proposed as appropriate. Two methods, on-
site bioremediation (where excavated soils are properly contained and biologically treated)

and landfarming (land application/mixing of contaminated soils to promote biological
degradation), are discussed below.

CAPs addressing planned on-site bioremediation of excavated soils should mcludc the
following items as appropriate:

0 Laboratory (bench scale) studies to demonstrate the effectiveness of the
proposed treatment, and justifications for the type, rate, and method of
nutrient and/or microbial addition.

o Specifications for liners (over- and underlying) to contain cxmvatcd soils
before and during treatment.

o Consideration, as necessary, for (of) containment of any leachate generated
by the bioremediation process; ¢.g., system design collects generated leachate
which is subsequently reapplied.

o Consideration, as necessary, of amy air emissions generated during the

bioremediation process. An Bureau of Air Quillity Control (BAQC) modeling
information sheet is enclosed in this document.

»




ON-SITE LANDFARMING

Excavated petroleum contaminated soils can be remediated by land-farming. This process
involves the utilization of bioremediation in which natural occurring microorganisms break
down petroleum products. Landfarming is the spreading of contaminated soil onto
uncontaminated soil over a specified area followed by mixing or tilling the two together.
This landfarming guidance information has been prepared to outline methods for
determining site suitability, preparation, and monitoring.

This guidance document is for a one time landfarming effort and not intended to provide
guidance for *high production® landfarming facilities.

The type of contamination and the degree of contamination of the soil should be quartified

before application can begin (as outlined in the Sample Methodology Section of this
document).

Site Suitability Study

.A Site Suitability Study, as outlined below, should be conducted and submitted to SCOHEC
as part of the CAP for approval prior to site improvement and/or to initiating landfarming.

A formula has been developed to determine the minimum acreage necessary for a known
quantity of soil with a known contaminant levelL The resulting acreage is the minimum
land area required for that amount of impacted soil to be incorporated into upper 3 inches
of soil. This value represents 1% of the total soil weight as contaminant hydrocarbons,
following the recommendations of Overcash and Pal (1976). The minimum Acreage that
is required to land farm a given amount of soil with a given TPH concentration utilizing

the appropriate methods as outlined in "Petroleum Hydrocarbon Analytical Methodologies
for Ground-Water and Soil Assessment".

Minimum Acreage = (tons of impacted soil) x (TPH in mg/kg) x
(conversion value = 909 kg/ton x 1kg/1,000,000 mg x

1 acre/454.4 kg) v

e
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' . For example, 150 tons of contawinated soil having an average TPH concentration
of 1,300 mg/kg is stockpiled. The minimum needed acreage determined by filling
in the above equation A

EX: 150 tons of soil, TPH is 1,300 mg/kg
(150 tons)(1,300 mg/kg)(909 kg/ ton)(1k5/1.000,000 mg)
(1 Acre/454.4 kg) = 039 acres (minimum acreage needed)

Certain sites would be unsuitable for landfarming. The following characteristics would
render a site unsuitable for landfarming:

0 Wetlands, quarries, gravel pits, and 10 year floodplain sites;
) Excessive permeability (> 6 inches per hour);
0 Within 500 feet of lake, pond, river or potable water well;
. ) Within 250 feet of a residence or commercial building;
| 0 Within 250 feet of a known underground cave or s@khole;
0 On any land with slope greater than six percent (6%);
o On any site where bedrock is less than five (5) feet below the surface;
o On any site where the seasonally high water table is less than ;ight (8) feet

below the surface. The depth to the water table must be greater than eight

(8) feet to help insure that any leachate produced does not impact the ground-
water;

o On any site were there is a significant potential for ponding of rain water.

The purpose of the Site Suitability Study is to describe the soil column, determine depth
to ground water, classify the soils, and determine the soil chemistry. The Site Suitability
Study should be prepared by qualified personnel and shou}:i include, at 2 minimum:

. o) Topographic map of the site;

o
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Analytical data for impacted soll as specified in the sampling/analyses section
of this document;

Soil profile and field tested permeability by ring infiltrometer, of the A and
B horizons. Coarse sands, because of their large pores, do not hold water and
tend to be more barren of bacteria colonies. Clays tend to retard infiltration,
thereby encouraging runoff and erosion. The appropriate soils should contain
more than 20%, but less than 35% clay and approximately 40% to 50% sand.
One source for this information is the soil survey published by the U.S. Soil
Conservation Service;

The .depth to the seasonal high ground-water table. This should be
determined by installing 2 monitoring well in the middle of the proposed
treatment area. The monitoring well should be instailed in a manner to
prohibit damage from future disking or site work, so that the well brackets
the water table with a minimum ten (10) foot screen and meets the
requirements of the South Carolina Well Standards and Regulations (R.61-
71). If a monitoring well is damaged, it should immediately be properly
abandoned and replaced (a damaged monitoring well could act as conduit for
leachate to migrate to the water table).

Slope of the proposed land farming site. The slope should not exceed six (6)
degrees. By limiting the slope of the site, runoff and erosion are minimized.
This information may also be obtained from the U.S. Soil Conservation
Service Soil Survey.

Soil chemistry. This should be determined to allow any adjustments to pH,
nitrogen, and phosphorous contents of the soil needed to maximize
microbacteriological breakdown of the hydrocarbon wastes. Nitrogen and
phosphorous are the most likely chemical factors to effect the rate of
bioremediation of the impacted soils. Therefore, the background levels of
these elements present in the soils should be determined. A minimum of

two (2) composite soil samples should be obtained from the proposed
landfarm location to determine soil chemistry.y

Area calculations. Determine the minimum acreage required to landfarm the
particular amount of impacted soil, as outlined ahove.

12




o Step by step outline of pre-landfarming site improvements.

. 0 Step-by-step outline of proposed methods of contaminated soil application and
application rates.

0 Landfarming treatment processes. Describe the proposed types and methods
of nutrient addition, schematics of proposed site improvements and
modifications, cover crop, minimum acreage necessary for landfarming,
ronitoring schedule, etc. (as outlined below in the implementation Section
of this document).

Implementation

After the Department has approved a Soil CAP where landfarming was proposed, the site
should he prepared in such a way to maximize the breakdown of the hydrocarbon
contaminants and to monitor the progress of remediation. This includes the addition of
nutrients, proper aeration, and run off control.

Site Improvement

":c landfarming area should be designed in such a manner tc insure that run off is
contained within the area and that run on is avoided. Treamment and handling of
stormwater run off may require appropriate permits from the SCDHEC Industial and
Agriculture Wasterwater Division. Failure to do so could result in the spreading of
contaminants into adjacent areas not previously impacted. If various contaminated soils are
to be landfarmed at the same location, the different contaminated soils to be applied
should be separated. Also, the landfarming plan should include soil sample locations,
measures for storage of contaminated material during site preparation and during rainy
weather. '

The proposed site should be clearly marked so that the entire land-farming area is defined

(borders, berms, etc.). Soil sampling locations should be marked and any monitoring
well(s), if present, should be visible.

A cover crop is suggested in order to retard run off. The cover crop should not be used for
consumption, animal food, or be a food-chain crop unless to?cological evidence is present
showing its suitability. Certain types of vegetation are more appropriate than others for
landfarming in certain soils, and some plants can withstand more contaminated soils than

‘ 13 o
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others. Therefore, a crop or grass should be chosen that can survive the type of soils,
climate, and root environment present.

Nutrient Addition

In general, soils in South Carolina are acidic. The addition of petroleum contaminated soils
could lower the pH. Lime may be added to the landfarming site to maintain the pH at
between 6.0-6.5 or at optimum for microbial decomposition of the contaminants. The pH
should be monitored during landfarming to determine if the addition of lime is needed to
maintain pH;.t the optimal level.

Information obtained from the initial site characterization should be used to determine if
the soil’s natural nutrient content should be supplemented. Nitrogen analysis measures, and
the soil organic content reflects the nitrogen ieveis in the soils, while extractable
phosphorous analysis indicates the amount of available phosphorous.

Nutrient addition mhy be necessary in the form of nitrogen and/or phosphorus. Application
rates vary; the initial analysis of native soil (determined in the Site Suitability Study) will
: *iimtc what nutrients are lacking. The nutrients can be applied immediately before or

r contaminated soil application. The ratio of carbon to nitrogen should be about even
(1:1 ratio). The addition of petroleum contaminated soil will increase the carbon content;
therefore, the addition of nitrogen may be necessary to restore the desired C:N (Le 1:1)
ratio. Phosphorus content of the soil should at least be 20 mg/kg, if not, phosphorus should
be added.

Application

Non-Dedicated equipment used during soil application should be properly cleaned
subsequent to use and the procedure should be outlined in the soil CAP.

Contaminated soil should be spread in an even application onto the site. Applied soils

should then be incorporated into the native soil by either roto-tilling or disking within 24

hours. Mixing should occur within the upper six inches of native soil. If disking is used,

several passes may be necessary to fully incorporate the contaminated soils.

o \d

The soils should be tilled approximately once a month. More frequent tilling could cause

overdrying of soils; less tilling could result in less biodegradation due to reduced oxygen
.nntcnt in the soil. If a cover crop is utilized, it should be plamted in such a manner as to

allow adequate tilling of the soils.
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.onitoring

Soil and ground-water monitoring is required before, during, and after completion of
landfarming. Monitoring is necessary to confirm that the treatmment process is effective and
that contamination is not migrating to the water table. Ground-water samples_should be
taken on a quarterly basis until the analytical data from the soil samples are below
detection for the contaminant in question and then an additional round of ground-water
samples should be collected in the subsequent quarter.

A minimum of four (4) soil samples should be obtained from the landfarming location with
an additional sample for every 5,000 square feet of landfarming area. Soil samples should
be taken when the impacted soils are incorporated and every 30 days thereafter. Soil
samples should be composite samples and should be taken in such a manner to be
representative of the entire landfarming area.

All sampling and analytical methods must meet the relevant EPA and SCDHEC criteria.
All laboratory work must be performed by laboratories certified by the SCDHEC.

All analytical data should be submitted to the SCDHEC program area responsible for the
q::jcct within 30 days of receiving the results from the lab. Quarterly monitoring reports
ould include analytical data from the monitoring well, soil samples, depth to ground-
water, reports of any possible run off events, and any other pertinent information.
Additional sampling may be required by the SCDHEC on a site-specific basis, if necessary
and will be identified in the Soil CAP approval.

Land to be used for landfarming must be the property of the responsible party or there
must be a signed statement from the land owner giving approval to utilize that property
in that manner. This information must be provided to SCDHEC prior to approval of on
site activities. )

IN-SITU SOIL REMEDIATION
If in-situ (treating in place) soil remediation such as bioremediation or soil venting is

proposed, the CAP should include a technical pilot study that clearly outlines technical
justification of the proposals effectiveness and the following items as appropriate:

'

"o Soil and ground-water isoconcentration maps.
. 15
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. o Construction details of the proposed system.

0 All proposed injection and/or venting locations on a scaled site map, including
all piping and proposed air flow directions.

o Discussion of ground-water flow rate and predicted rate of attenuation of
contaminant concentrations in soils, groundwater, and air emissions through
time.

0 A scaled site map showing predicted radius of influence in relation to existing
wells, utilities, and structures, and technical justifications for the proposed
effectiveness of the system:

a) For in-situ soil venting include anticipated air emission rates of
contaminants.

b)  For in-situ bioremediation, include all relevant information that

demonstrates that the site hydrogeology, microbial activity, and the

. proposed nutrients and their application rates are appropriate for the
proposed process. ‘

. NOTE: Injection of any type (air, nutrients, potaBie water, etc.) will require
an Underground Injection Control Permit in accordance with R.61-87,

OFF-SITE DISPOSAL

Off-site disposal requires prior approval. A request for off-site disposal should be submitted
to the program responsible for oversight of the project who will in turn forward to the
appropriate SCDHEC personnel for action, and should include the following:

0 Anaiytim.l data (as specified in the soil sampling/analyses section of the document),
with chain of custody forms.

C \d
o . A map showing the configuration of the stockpile along with the vertical sampling
locations.

. o A cross-section drawing showing the locations of the vertical composite samples from
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the stockpile.

. Provide Site L.D. (e.g. GWFPD #).

o Any other appropriate informaton.

GENERAL

Termination of in-situ. soil treatment activities must receive prior approval from the
SCDHEC, with the time to termination made on a site-by-site basis. When the excavated
treated media is destined for off-site disposal, the termination of treatment of excavated
soils is when the material is physically removed. When the excavated treated media is to
remain on-site, treatment is complete when analytical results from representative soil
samples indicate that the concentration of total petroleum hydrocarbons (TPH), and total
benzene, toluene, ethylbenzene, and xylenes (BTEX) are below detection limits.

Acceptable analytical detection limits for TPH is 10 milligrams per kilogram (mg/kg), and
for benzene, toluene, ethylbenzene, and xylenes 1 milligram per kilogram (mg/kg).

Any person who plans to construct, alter, or add a source of contaminants to the
atmosphere (ie., through the construction of a bioremediation and/or soil venting system)
must submit the attached Bureau of Air Quality Control (BAQC) modeling information
form with the CAP before construction may begin, even for those operations which may
cmit less than 1000 pounds of air toxics per month.

PERMITTING AIR POLLUTION SOURCES

WHO TO CONTACT

All documents, applications, reports, ¢tc., should be submitted to the SCDHEC personnel
providing oversight on the project. Pertinent information will then be distributed to other
appropriate divisions or personnel as necessary. Three copies of the CAP, four copies of
the engineering report, and two copies of the air pollution permit application will be
required. L \d

® .
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! .Nestions should be directed to the appropriate SCODHEC project manager.

Attachments: BAQC Modeling Information Form

Petroleum Hydrocarbon Analytical Methodology for Ground-Water and Soil
Assessment

tam/CAPNPDES.4
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BAQC UST MODELING INFORMATION
PLEASE FILL OUT COMPLETELY

SITE/COMPANY NAME: GWPD ID#:
CLEANUP LOCATION:

TYPE OF OPERATION (i.e. AIR STRIPPER):
CONTACT: PHONE :

EITE MAPH

Please include a scaled plot plan of the site location that clearly
shows distances from the stack to the property boundaries. All
_buildings and/or structures within a radius of 5 stack heights (measured
giem the stack/vent) shall be incorporated on this plot plan and

ormation on each building and/or structure's height, width, and
-ength shall alsc be included.

BTACK INFORMATION

HEIGHT ABOVE GROUND FEET: DIAMETER FEET

TEMPERATURE F: VELOCITY FEET/SECOND

AIR TOXIC TINFORMATION

AIR TOXIC EMITTED CHEMICAL ABSTRACT SERVICE EMISSION RATE
(i.e. BENZEKE) (CAS) NUMBER LB/HR

A)

B)

&) .4

D)

»

Please submit this completed sheet with scaled site maps to the

appropriate SCDHEC project manager at the Ground-Water Protecticn
Division, 2600 Bull Street, Columbia, SC 29201.

BAQC-MIF 920129




5070
DEPARTMENT OF THE NAVY 4
SOUTHERN OIVISION

NAVAL FACILITIES ENGINEERING COMMAND
PLEASE ADDRESS REPLY TD THE

2158 EAGLE DR, P. 0. BOX 10068 COMMANDING OFFICER, NOT TO
THE SIGNER OF THIS LETTER.
CHARLESTON. 5.C. 29411-0068 REFER TO!
Autovon 563-0575 5090
Code 1143/13
,.? DEC

From: Commanding Officer, Southern Division, Naval Facilities
Engineering Command
To: Commanding Officer, Naval Shipyard, Charleston, S.C.

Subj: UNDERGROUND STORAGE TANK EVALUATIONS

Ref: (a)- 40 CFR 280, Underground Storage Tanks; Published 8 Nov 1985,
Amended by Proposed Technical Standards 17 Apr 1987
(b) Section R.61-92, South Carolina Code of Laws, Underground
Storage Tanks; Published 24 May 1585
(c) Section 101{14) of CERCLA 1580
(d) Open-End A&E Contract N62467-85-C-0064
{e) Activity Visit by Ms. Suzanne 0. Sanborn of 28 August 1987

Enc): v’%) SOUTHNAVFACENGCOM Tank Evaluation Approach
2) Evaluation of Tanks Governed by 40 CFR 280 and Section R.61-92;
. A3) High Priority
3

Evaluation of Tanks Governed by 40 CFR 280 and Section R.61-92;
Low Priority

v[4) Corrective Project Documentation
/(5) Funding Guidance for the UST Program

1. References (a) and (b) were promulgated governing unaerground storage
tanks nationwidge and in South Carolina which contain petroleum products or any
chemicaT substance defined in reference (c). As a result, numerous
underground storage tanks were required to be registered with the state, and

new installation criteria and construction, operational and abandonment
standards were promulgated.

: | : . . . Lfersd
2. To comply with the new regulations, we obtained an A&E firm, Harding
Lawson Associates, to corduct an inventory and an evaluation of all existing )(
Navy petroleum underground storage facilities within the state of South <
Carolina. Under reference (d), the A&E produced the inventory necessary to };;'
complete the notification forms that were submitted to SCDHEC. Information
contained on the notification forms included the approximate age, the total
capacity, the materials of construction, and the utilization of each
underground storage facility. Now that the notification procedure has been
accomplished, actions are necessary to bring each Navy tank into compliance
with both references (a) and (b). The A& has évaluated all regulated
underground storage tanks with respect to groundwater monitoring, leak
detection, retrofitting, replacement, and abandonment or removal requirements.

. | N




5080
Code 1142/12

Subj: UNDERGROUND STORAGE TANK EVALUATIONS

3. Reference (e) was made to review the A&E's recommendations in the
evaluation report with activity personnel and to determine the best long term
alternative for both the activity and the Navy. Enclosure (1) is a brief
explanation of SOUTHNAVFACENGCOM's views and tank evaluation approach that
were used to determine the quickest and most cost effective solutions.
Enclosure (2) contains our recommendations, as discussed with the actjvity, on
those tanks governed by references (a) and (b). These tanks will require
corrective action within the next three years and should be placed on a
priority schedule. Enclosure (3) contains the recommendations on those
adaitional tanks governed by references (a) and (b) which may be placed on a
lower priority as corrective action may be scheduled over the next ten years.

4. Mcnitoring systems for leak detection required on existing tanks are
fundable under the Navy's Pollution Abatement program. Accordingly, we have
prepared and submitted project documentation for monitoring systems to
NAVFACENGCOM for approval and funding. Tank retrofit, replacement and removal
or abandonment projects are not Pollution Abatement fundable and must be
implemented by the activity. To assist you in the development of project
documentation, we have prepared Step Il submissions and cost estimates as
enclosure (4) for tank retrofit, replacement and removal or abandonment
projects. This enclosure should be reviewed, modified and submitted through
the appropriate chain of command. Enclosure (5) provides complete guidance on
funding for the Underground Storage Tank (UST) program. \

5. Action will continve to be taken at SOUTHNAVFACENGCOM to ensure that al)
corrective projects are implemented. Compliance with all UST's program and
regulations is essential if the Navy is to protect the environment from
leakage and contaminatijon from underground storage tanks. Corrective projects
and new tank installation plans should be forwarded for review to
SOUTHNAVFACENGCGM Code 1143 to ensure that the regulations are being followed.

€. Any cuesticns regarding the UST program should be directed to Ms. Suzanne
0. Sanborn or Mr. John Albrecht at the above telephone number.

( peleg]

/9. B. MALOFE, JR.
/ By direction




SOUTHNAVFACENGCOM TANK EVALUATION APPROACH

Many of the latest nationwide studies published on underground storage tanks
indicate one thing: tanks of certain ages constructed with certain materials
have a high probability of leaking products into the environment. Today, tank
manufacturers proclaim that tanks have a useable life of 15-20 years depending-
on construction specifications, installation standards, and geographic
location. Harding Lawson Associates' study indicates that 71% of the
underground storage tanks owned by the Navy in the state of South Carolina are

at least 16 years old. Based on today's manufacturer's specifications, these
tanks should be replaced.

Our main priority is to comply with EPA's 40 CFR 280, Underground Storage
Tanks (UST) Regulations, and with R.61-92, South Carolina Code of Laws, by
meeting specification requirements for leak prevention which requires
state-of-the-art technology during installing, constructing, operating, and
abandoning UST's and associated piping. Also of concern is ensuring that
releases will be reported, monitored and that the appropriate remedial action
will be taken to prevent or confine the contamination of the subsurface or the
groundwater. These leak prevention requirements are to be met within a three

to ten year period depending upon tank condition and the original date of
installation.

Of the technical requirements in 40 CFR 280 and R.61-92, the first is to
certify that all new underground storage tank systems are properly installed.
These systems must be protected from corrosion. Bare steel underground
storage tanks must be cathodically protected apd coated with a '
corrosive-resistant material. Other systems must be made totally of a
non-corrosive material or a steel and non-corrosive composite. These systems
must be equipped with spill and overfill prevention devices and have a Tleak
detection method with provisions for monitoring at least every 30 days.

Within a ten year period, existing underground petroleum tanks must meet the
same requirements as new tanks for corrosive protection, leak detection, and
prevention of spills an overfills. In most cases, fairly new existing tanks
(0-5 years old and 6-10 years old), will require upgrading through
retrofitting because these tanks partially comply with the requirements.
Therefore, these tanks will be placed on a lower priority schedule for
corrective action. Tanks on a higher priority schedule will be older existing
tanks (15-20 years old and over 20 years old). These older existing tanks, in
most cases, do not meet any of the requirements for corrosive protection, leak
detection, and prevention of spills and overfills. Therefore, during the

initial ten year period, older existing tanks will be on the following higher
priority schedule:

CONDITION SCHEDULE

Bare Steel Underground Must meet requirements within three years
for corrosive protection, leak detection,
and prevention of spills and overfills.

%

Enclosure (1)




CONDITION SCHEDULE

‘ Corrosion Protected Must meet requirements within five
Underground Tanks years for a leak detection method and
prevention of spills and overfills.

Tanks not in compliance within the prescribed deadlines must either be closed
or upgraded. During the ten year interim period, a combination of daily

inventory control and periodic tank tightness testing (once every three years)
should be used for security measures.

1 From the Navy's perspective, most of the tanks of concern are bare steel and
already in excess of sixteen years old. They do not have cathodic protection,
leak detection, or spill/overfill prevention devices. From a Navy-wide point
of view, it is more economical to plan closure or replacement of these tanks
now rather than to install leak detection systems now and have to replace the
tanks in ten years in order to meet new tanks standards. Bulk storage

facilities are an exception because MILCON projects are normally required for
replacement.




EVALUATION OF TANKS GOVERNED BY 40 CFR 280 AND R.61-92
HIGH PRIORITY SCHEDULE

Below are our recommendations, as discussed with the activity personnel, along.
with the dates that action must be taken to comply with regulations.

Naval Shipyard, Charleston

Tanks 1279 A and B

These two steel tanks are over twenty years old. These tanks contain 2,500
and 3,000 gallons of unleaded and leaded gasoline, respectively. Each tank is
equipped with a cathodic protection system. There has been no history of
leaks/spills from these tanks. As long as the tanks show no major
deterioration, they may continue to be used; however, it is required that a
monitoring system be installed within the next five years.

Action for Installation of Monitoring Wells Required
to be Accomplished By: 31 December 1992
Funding: SOUTHNAVFACENGCOM

Tank 1278 C

This steel tank is fairly new and equipped with a cathodic protection system.
It contains 3,500 gallons of unleaded gasoline. This tank was installed to
replace a leaking tank. Incorporate this tank into the monitoring well system
for tanks 1279 A and B. This should occur within the next five years.

Action for Installation of Monitoring Wells Required
to be Accomplished By: 31 December 1992
Funding: SOUTHNAVFACENGCOM

Tank 54

This 550 gallon diesel underground storage tank is over twenty years old. It
is seldom used and has had no reported leakage; however, due to the age and
condition of the tank, it will require replacement within the next three
years. The tank should be replaced with a double-walled underground
fiberglass tank equipped with an automatic between-wall monitoring system.

Action for Replacement Required By: 31 December 1990
Funding: Activity/Major Claimant

Tank NH 72

This 8,300 gallon fuel oil underground storage tank is over twenty years old
and is located at the Organization EffectivenessfCenter. The soil around the
tank shows evidence of minor spillage during refueling and gauging. This tank

»




. is required to be replaced within the next three years with an underground
double-walled fiberglass tank equipped with a between-wall automatic

_ monitoring system. The contaminated soil is required to be excavated and
properly disposed of.

Action For Replacement Required By: 31 December 1990
Funding: Activity/Major Claimant

Tank 590 A

This 2,000 gailon steel underground tank is located at the Radiation Control
Office. It contains fuel oil and is over twenty years old. This tank does
not meet new tank standards; therefore, it is required to be replaced with an
underground double-walled fiberglass tank with between-wall automatic
monitoring system within the next three years.

Action For Replacement Required By: 31 December 1990
Funding: Activity/Major Claimant

Tanks 6 A & B

These are two 2,500 gallon steel underground fuel oil tanks which are used to
fire forging furnaces. These tanks are over twenty years old and do not meet
the new tank standards. It is recommended that both tanks be replaced with

one 5,000 gallon underground double-walled fiberglass tank equipped with
automatic between-wall monitoring system within the next three years.

Action for Replacement Required By: 31 December 1930
Funding: Activity/Major Claimant

Tank 56

This 4,000 gallon steel underground tank is over twenty years old and stores
fuel oil. It is located in a very congested area. It is recommended that
this tank be replaced within three years by an underground double-walled
fiberglass tank equipped with an automatic between-wall monitoring system.

Action for Replacement Required By: 31 December 1990
Funding: Activity/Major Claimant

X




EVALUATION OF TANKS GOVERNED BY 40 CFR 280 AND R.61-92
LOW PRIORITY SCHEDULE

Below are our recommendations, as discussed with the activity personnel, along
with the dates that action must be taken to comply with regulations. -

Naval Shipyard, Charleston

Tanks 13 A and B

There are two steel underground tanks each containing 560 gallons of
calibrating fluid. They are fairly new tanks. These tanks will require
replacement within ten years to insure full compliance with the requlations.
They should be replaced with one 1,500 gallon underground double-walled
fiberglass tank equipped with between-wall monitoring system. The tanks
should be placed on long term routine maintenance program.

Action for Replacement Required By: 31 December 1997
Funding: Activity/Major Claimant

Tank Mechanical Section

This is a 550 gallon underground fiberglass tank which is used to store

- calibrating fluid. This tank is fairly new. At this time, there is no

evidence of Teakage or spillage. The tank should be placed on a routine

maintenance program and inventory records kept daily by the activity. It is
recomnended to install a Teak detection device within ten years.

Action for Retrofitting Required By: 31 December 13997
Funding: Activity/Major Claimant

Tank 240

This is a 5,000 galTon steel tank which is fairly new. At this time, the tank
is not in use. It contains waste o0il. Waste oil is classified as a hazardous
waste in South Carolina; however, if the waste oil is recycled and burned on
the premises, the tank will be regulated by 4C CFR 280 and R.61-92. It is
recommended that this tank be replaced within ten years with an oil/water
separator equipped with internal capacity to eliminate the external tank.

Action for Replacement Required By: 31 December 1997
Funding: Activity/Major Claimant

Tanks 1174 and 1169

These are two abandoned non-registered tanks that are over twenty years old.

These tanks will need to be abandoned properly i#f accordance with API 1604 and
R.61-92.12 within the next ten years.

Action for Removal/Abandonment Required By: 31 December 1997
Funding: Activity/Major Claimant %

ENCLOSURE (3) -
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‘SPECIAL “ROJECT AEQUEST

Shest 1 o1 7
WAVPAL $101a/4 tALW B 74) N . .
Saperrizes NAVFAC $11074/64¢11-68) STEP TwWO S 8MISSION
3N CHOSLE0Y4I%
. TY SO WO, AZTIveTY NAml a0 LOCATION SATE 3uMMITTED
' NAVAL SHIPYARD, Charleston, S.C. 16 Sep 87
0. TITLE
TANK RETROFIT/REPLACEMENT (INCLUDING PIPING)

3 TYPE N

a MINOR CONSTRUCTION! AR EQUIPMENT

B MAINT/AEPAIR 5 | ALTERATION & L CONDITIONING INSTALLATION

A TESCRIRE ANDSTATE FUNCTION OF FACILITY

LIRCFERTY RECOAD LARD RO,

Underground storage tanks which supply fuels for automobiles, ships, T yer Ty TR
aircraft, emergency generators, and heatings, and their associated
piping.

€ DG, JASTRUCTURE NO.

L PMAT IS THE EXFECT OF THiS PROIECT ON THE MISSION OF THE ALTivITY?

Replacement/Retrofit of existing petroleum underground storage tanks and associated
piping will prevent/halt environmental pollution.

This will bring the activity into
compliance with federal and state regulations.

B THE AEQUIAEMENT FOR THE FACILITY 1S BASED ON:

e — 1 LESS Tman [ CUNRENTLY REQUIRED RESERVED 5OA
| A CraNGE . FULL.TiME | ; jTos L) veans . | LESS Tman L1 x| FUTURE
.- iN MISSION s CONTINUING HEED « YEARNEED Lt nece L i o e X "E‘""u‘,".s

Ta LET, FUNOED COST u. EST. PROJECT CQST ¢ §5T PLANMING EQST l & TOVAL FUNDS ALOVESTED v EST. FACIL, AEPL. COST
s 161,379 !s 152,245 s 9,134 's 161,379 's
5. 0AYE RACILITY D13 FACILITY ON AN APPRQVED BASIC FACILITY AEQUIREWENTS L1STY /J "00."how was aerd derrrmuned?

CONSTRUCTED )

200 years ago YES NO

CYLISTED ON ANNUAL INSPECTION SUMMARY? [f anrwer i1 “NO, " and AlS v adpucasie expinn rathsioa

D NO @ NA,

1o . #SSRIBE CONDITION YD BE CORAECTED. CR AROSLEM TO BE SOLVED wiTh PAOPCSED SOLUTION. Arta 53Linon aescnphion if necrizery ONE PACE ONLY.
Prevent loss of fuels and thereby protect the soils and groundwater.

1AMY 1S THE PROPOSED SOLLITION BEST « AND WHAT ALTERNATIVES WERE CONSIOERED?

EPA and SCDHEC regulations require that no leakage occurs. Tanks/piping 20 + years old
are considered to be potential leakers and are out of compliance with new tank standards.

VL WERE ARY NONNAVY EXPERTS sHVITED TO REVIEW THIS PRODLEM AND THIS SOLUTION? Expisin ffeci on soiunion
N

s E YES 3, D NOC

14,

:E‘S"EE;DESEsSéESTTIO\;‘D’SJON . D YES b, E NO CAN ANDTHER FACILITY BE ECONOMICALLY . D YES b

3 NO
ADAPTED FOR THIS FUNCTION? "]
“18. CAN PAQUECT BE PUNDED IN FRASES? Now’ How many®
W[ s [wo

TR THIS PRQJECT 1§ TmE RESULT OF

1 INADEQUATE saCilsTY [ | BEFICIENT T SETIENT T - .

- * crz H o) A [
MAINTENANCE > | 31 agE el | consTAR. 3 zesiow ¢ X oTHE EPA Regulation
. .

AS TWiS SPECIFIC PADBLEM BEE™N COARESTES PREVIOUSLY?

j ; "HOW L MG WILL PROPSSED
.. | YES o ,xl NO  When? CORREC™:VE ACTION L2877 vEaRS
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3 ARE JOMPONENTS BEING INCREASED #N SIZE GR CAPACITY? [rpicin tar Jifferencr. enciuding rost.
| i
N YES EI UNQ

At facility 6, tanks 6A and 6B are to be combined, each having 2,500
gallon capacity to a cne 5,000 gallon underground fiberglass tank.

.. ARE MATERIALS PROPOSED FOA USE THE SAME AS THOSE EXISTING? /[ “NO.™ eapiash the differente, including ots,

..[ "ves b, | X | NO

$Y.PROJECT iSPLANNED YO BE ACCOMPLISHED BY

a. { STATION LABGR b. ix CONTRACT

I7.MAS A PROJECT EVER BEEN SUBMITTED FOR THE REPLACEMENT OF THIS OR SIMILAR FACILITIES? Check ano expiain of “YES ™

a. I ! YES b NO When?

T2 ANTIC'PATED SAVINGS tF PROJECT 1S DONE THIS YEAR AS COMPAPED O & DEFEARAL OF ONE YEAR

FACAAE 2 (ATAELSE INFOGIECT CTET 30R ANY JUSTIT, A5 E SEASON : REDUCTION 1M JUFSEST MainT 03T ; FESUCTIINIY SLARENT SPERaTIONS J08T
+
| !
S S 1S

JUSTIFY ANY SAVINGS INDICATED

WRAT 1S PAY BACK PERIOD
CF PROJECT?Y ‘In years)

WILL ACCOMPLISHMENT GENERATE AEQUIREMENTS ; )
FOR ADDITIONAL M&O FUNDS OR PERSONNEL? : Ne o a | | YES B dan

:4. WHNAT WOULD BE THE EFFECT OF OEFERARING THE PROJECT ONE YEAR]T

Potential and liability for petroleum of the environment and violation of federal and
state regulations.

*28. 1F THE PROJECT IS ACCOMPLISHED NOW, IN HOW MANY YEARS wWALL THERE BE SERIOUS DAMAGE TO THE FACILITY AND/OR ITS CONTENTS OR INPAIRMENT TO ESSENTIAL OPERATIONS?
Explain, inchudr loy e 10 fociliry andjor contenss

Bare steel tanks will be out of compliance by the end of
3 December 1991. Protected steel tanks will be out of
BARS BEFORE SERIOUS DAMAGE OCCURS —=— compliance by the end of December 1993. All tanks must

meet new tank standards within a ten year period.
©28. HAS THE REDUCED UTILIZATION OF THIS SPECIFIC FACHITY AFFECTED A LARGE FACILITY SYSTEM OPERATION? Expisin.

a. D YES b, NO

aY HOW MUCH? %.

27. ARE THERE ANY QTHEA FACTORS INVOLVED!? Check and explain

. DMOR-\LE e Q HEALTH . PUBLIC ns & B SAFETY el horecTion " Dsecumrv ‘. I:] OTHER

All underground petroleum storage tanks must meet new tank standards within a ten
year pericd. In order to meet these new tank standards, these tanks need retrofitting
or replacement and thereby protecting the environment from contaminants.
regulations will prevent a negative image to the public.

CERTIFICATION BY RESPONSIBLE OFFICER AT ACTIVITY: | am penonally cognizant of the need for, the essentiality of, and the proposed method of sccomplith of this project
and ceruify that the above information it correct, and that thit project meets all criteria specified in OPNAVINST 11010.20 and subsequent changes thereto.

28.

SICNATURE TITLE BATE
29. EFD TECHNICAL VALIDATION (if required) (see para 7303, OPNAVINST 11010.20C)
SIGNATURE TITLE DATE
ENCLOSUARES: :
. 1 D T D
% ENGINEERING EST.INAVFAC 24}7) 5, l LOCATION PLAN(S) <. ! DRAWINGS d. PHOTOGRAPHS

“NOT applicable 10 Minor Consirucrion, Alrerations, or Equipment Insiallation

-
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NAVIA

Sqeensedes W KNS 2417 nd HIE2A

COST ES

0.

!)A!l rn(w\nll)

L.18 _Sepn 87

IR OF
qlll! 1.

ACHIVIIY AND LUCATION -

NAVAL SHIPYARD, Charleston, S.C.

FROJLCE TTELL,

Tank Retrofit/Replacement (Including piping & detection

leak

CONSTRUCTION CONTHACT NO.

TSIMATLD Y

S. 0. SANBORN

HAL NTHICA BHON sisu B

ClEATCGIHEY COI0 Husal it

SIAIUS ur uiswu

I FED ’ % E} 10U { ‘]leJ\l [- J e {Specify)

HIG OHROEI Rusngn

Replacement {TEM DESCAIPTION . Nuﬁﬂﬁ?“’ﬁmu lm"‘xﬂlu“ALcﬁial u~”t“:f"0"cui;,m UiﬁiﬁismNugsxfﬁ“
550 gallon double-wall FRP @ Bldg 54 1 L EA 8100 gic0 *_?750 2756 10850 10850
1,500 gallon double-wall FRP @ Bldg 13 (A&B) 1 EA 11341 11341 3590 3190 14531 14531
2,000 gallon double-wall FRP @ Hld‘g 590 A 1 EA 12650 12650 3300 3300 15‘;50 _""15950
4,000 gallon double-~wall FRP @ Bldg 56 1 EA 16280 16280 3700 ._“;;OO 19980 -m~19980
5,000 gallon double-wall FRP @ Bldg 6 (A&B;m‘ 2 ‘;;:w-zgé;a“-wﬁm;g640‘ 4180 —’ 8360 22000 44000
& Bldg. 240 | | - :
8,300 gallon double-wall FRP @ Bldg NH7Z 1 EA | 22880 22880 8250 8250 31130 | 31130
o . Subtotal "q136441
letrofit : % .
Bldg Mechanical Section w/leak detection deyice 1 [ SYS| 2,000 2,000 160 160 2,160 2,160
Associated External piping @ 10 percent
of total tank cost 13644
Design @ 6 percent of total tank & piping 9,134
cost & retrofit e e I
-~ N P —
TOTAL 161,379
— _ I

LR LTS

/3 0IUS-LT-010-193%

QA 3, Oeyarament Prinlio Diftcer 18FI 100 07070000
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SFECVAL FAQUECT REQUEST e
maAVIAC I0IALL IREY 5 74) )

S Pemel et NAVEAC 3050464 1 1] 28 STEP TWO SLEMISSION

N UCLLF 0004230

* SNDL MG, ACTIVIYY SAME A%D LOLATION

{ Naval Shipyard, Charleston, S.C. !

DATE SuemiTIED

16 Sep 87

i

Q. TITLE

Installation of Monitoring/Leak Detection Systems

FIERTY .
MINOR CONSTRUCTION? T AR EQUIPMENT
WMAINT REPAIR ! i
2 | § B L ! ALTERATION € ! CINDITIONING

INSTALLATION
4 DERCRIBE ANDSTATE FUNLTION OF FACIUITY LFROPERTY RECORO CARD NG,

There are 6 petroleum tanks at this activity which must have

monitoring/leak detection systems installed in order to comply |»NAVYCATEGORY Cook
with EPA 40 CFR 280 and SCDHEC R.61-92 regulations.

€ BLDG OR STRUCTURE MO,

3. WrAT iS5 THE EFFECT OF THIS PRQJIECT ON THE MISSION OF THE ACTIVITY?

Wi%l bring the mission into compliance with federal monitoring regulations
eliminating the potential for fines and criminal actioms.

5. TRE REQUIREMENT FOR THE FACILITY 1S BASED ON:

LEEK Taay ™ CURRENTLY REQUIRED RESERVED EOR
A CHANGE } ruLL-TivE ':] ITDS [ B RS- l
a . B. = a j AvEAlS 5. t LRSS Tan 1. FUTURE
N MISSION 30 CONTINUING NEED YEAR NEED NEfT oo S OF TIVE ) AECTAREMENTS
7o EST.FUNDED COST . ESY.PROJECT COST £ EST, PLANNGNG COST | 2. TCVAL FUSNDS REQVESTED 2 EST. FaciL AEPL, COST
i
s 29,760 S 22,000 S 7,760 ‘s 29,760 i$
8. DATE FALILITY P15 FACILITY ON AN APPROVED BASIC FACILITY RECUIREMENTS LIST? /f "AD. “kow et need determimed?
CONSTRUCTED

. Dves [Jwo

0T LISTED ON ARBUAL INSPECTION SUMMARY Y foarwer 1 “XO,” snd AJS 15 apphesdic. expunn cacianon

D ND D NA.

e, ~oSCRIBE CONDITION TO 8E CORRECTED. OR PACALEM TO BE SOLVED WITH FAQPOSED SOLLTION, AlMcr a2dinans, Jescaghion it necezzers ONE PACE ONLY.

In order to comply with EPA regulations: 40 CFR 280; monitoring systems must be
installed on existing tanks to meet new tank standards.

1. WHY i8S THE'PROPOSED SPLUT!DN’ BEST « ANO WHAT ALTERMATIVES WEARE CONSIOERED? . .
An investigation was pexformed to determine the most cost-effective method of

meeting new regulations. Alternatives evaluated for below-ground included tank
replacement with double-walled tanks (with between-wall monitors).

1). WERE ANY HON-NAVYY EXPERTS INVITED TO REVIEW Tris rnon.m:ma THIS SDLUTIONT Saplan effrect 0a 1plunion

a YES b. D NO

14, 18

HAS EFD DESIGN DIVISION CAN ANOTHER FACIL!TY BE ECONOMICALLY

REVIEWED SOLUTION? . D YES o B NO ADAPTED FOR TH!§ FUNCTION? . D YES b E ND
"8 CAN PROJECT BE FUNDED IN PHASEST How? Now memy?

s, D YES b, @NO

TSy T8 2RCJECT 1§ TmE RESULY OF

" INADEQUATE ZaCILITY [ T OEFICIENT — srmgEeT " ....a EPA Regulatioms
AAINTENANCE  © ! 2GE © 1 lconsTR. e frEmes v X -
]
cne cAS TwiS SPECIFIC PROBLEM SEEN COROESTED PREVIOUSLY?
| omepn | Talte L TNG WILL PRCPTSED
v | 1vEs w | x' NG When? ;‘»jp;g:*,‘va kcnc-\. LeSTY vEang
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P A0 CDMPUNMENTY BEinG INCPEASES t~ SiZE OR CAPATITY | L1 pimn IAs Qiffrrence. ovfimdsng o3t
P

[ TN i ¥
e o ¥ES g ‘E’I NO

. IALS PROPOSED FOR USE TWE SAME AS THOSE EXNISTING? If NG, capiair tae Sifferencs ol tedin g Loal

5. ~o N/A

ILPPCUECT IS PLANNED TO BE ACCOMIUISMED BY

s. 1 | STATION LABOR b, Q CONTRACT

11 AAS A PRGJECT EVeR BEEN SUBMITTED FOR THE REPLACEMENT OF Trt5 OR SIMILAR FASILITIES? ChorX ond rapisinf VLK™

sl YES b | x| NO  When?

1 ANTICIPATED SAVINGS tF PAOJECT IS DONE THIS YEAR AS COMPARED TQ A DEFERRAL GF ONE YEAR,
PACBABLE INCREASE iN PAQUELCT COST FOR ANY ASTIFIABLE AEASON

REDUCTION IN CURRENT MAINT, COST REDUCTION iN CURRENT QPERATIONS COST

s i's 5
WHAT IS PAY RACK PERIQOD
ASSTIFY ANY SAVINGS INOICATED . OF PRORET? T powet
WILL ACCOMPLISHMENT GENERATE REQUIREMENTS
FOR ADDITIONAL M&O FUNDS OR PERSONNELT _ > D MOb | X[ YES  Dnden 7,760

A WHAT WOULD BE THE EFFECT OF DEFERRING THE PROJECT ONE YEAR?

Potential federal and state enforcement aciicns for illegal storage of petroleum in tank.

"75.1F TRE PROJECT IS NQT ACCOMPLISHED NOW, 1N NOW MANY YEA RS WILL THEAE BE SERIQUS DAMAGE TO THE FACILITY ANDOR ITS CONTENTS OR IMPAIAMENT TO ESSENTIAL OPERATIONS?
Explain, mnctude ios vaue 10 faciity and/o¢ conteATs. R . . .
Tanks with bare steel will be out of compliance with

YEARS BEFORE SERIOUS DAMAGE OCCURS 2 ] federal regulatlor.ls by the end of December 1991 and :
protected tanks will be out of compliance by the end of =
. December 1993 unless monitoring systems are installed. !
NECAICED UTILIZATION OF THIS SPECIFIC FACILITY AFFECTED A LARGE FACILITY SYSTLM DPERATION? Expuin )
ES o NG
g BY HOW MUCH? %.

J3.AAME THEME ANY OTHER FACTORS INVOLVED? Cherk end expisin

PUBLIC FIRE i \ :
s [ Jmomate o [x] e e Reeimons o Do)sarery o [ empemion i lseeummy o [ omea :

Use of petroleum storage tanks with no monitoring system will be in violation of EPA e
regulations beginningin 1992 (for bare steel). All tanks must have monitoring/leak

detection system within ten years (12-31-98). Violation of these regulations will present
a negative image to the public,

ey .
CERTIFICATION 8Y RESPONSIBLE OFFICER AT ACTIVITY: §am penonally coguzant of the need (o, the easenuainty of, and the proposed method of sccomplih of thas project B
and cerufy that the above informavon is correey, and that this project teets all cntem specified in OPNAVINST 11010.20 and subsequent changes thereto. .-

SHGNATURE ] A g TitLE DATE

»

79, EFD TECHNICAL VALIDATION (if required} fsee para 7303, OPNA VINST 11010.20C)

H

SIGNATURE TITLE DATE
ENCLOSURES:

. lx I ENGINEERING EST, (NAVFAC 1417} b D LOCATION PLANS) ¢ D DRAWINGS o. |_; PMOTOGRAPHS
"NOT applicable to Minor Construcrion, Alterations, or Equipment Insiallanon r
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NAVIAC G?h. ) « g . - DALL PILEAKLY . :
COST ESTIM®RTE ! 16 Sep & SHEL o

Siqrtrestts NAVDUUAS 2417 snd il

LN B ICALHOR Hgt st

ACTIVILY AND LUCALIDN CONSTHUCHIUN CONTHALT NO

NAVAL SHIPYARD, Charleston, S.C. PSUMAT DUy T T T CALTGORY Cotr Mot it
SRONCH tifet ' » S. 0. Sanborn
JOU QHOC N““‘-‘("‘~'~w

STALUS OF DLSIGN

INSTALLATION OF MONITORING/LEAK DETECTION SYSTEM [e)rm | oo [ oo [ Jeman [ ot )

S . — " QUANIITY MA[Q&}L(;Q';“I _baununcost CNGINCEMING [91MATL

HHLM DESCIMP1ION ‘ NUMUBL I Uiy UNSE DS 1ULAL UNIT LS 1AL UNLEY CUSY TOTAL -

(1) Monitoring Wells 8 EA ' ' 1,500 12, 000
; .

Site Investigation/Tank 5 EA 2,000 10,000
Monitoring Plan B 2 SYS 3,000 6,000
A/E ' 1,760
Total : : 29, 760

- T U . - e
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1 297 P S T

NAVFAD 110V b LR

Ferteas N . e e

e NELP WO ML ON

NAVA].. SHIPYARD Charleston, S.C. 16 Sep 87

BLAET 0. T.3Lk

Underground Tank Abandonment (Removal or in~place abandonment)

2254.3 LT MINCA ISNSTRUITION ) iR r—!EOUIPR‘vENTV
z sl crastion © o CONDITIONING L bivstartamion (NJA
- T2 PROPERTY RECCAD CAAT AD.
There are two underground petroleum storage tanks which have been out*
of service for a long period of time. It is possible that these tank& - rveresor et
have been abandoned improperly. In order for tanks to be properly
abandoned, the following regulations will need to be applied. EPA
40 CFR 280, API 1604, and R.61-92.12.

L wmAT 1§ THE BEFFELT OF THS PROJECT OK TrE MISSION OF THE ACTIVITY?

Will bring the mission into compliance with federal and state regulations eliminating
the potential for fines and criminal actions.

SUNCTION GF F Al

!
T BLDG, OR STALCTURE NO.

S THE REQUIREMENT FOR THE FACILITY IS BASED ON:

A CHANGE FULLTIME aTos ) LESS Tran CURRENTLY REQUIRED AESEAVED FOR
=4 IN MISSION °'D CONTINUING NEED & YEAR NEED o I 3 YEARS . LESS THAN - e

NEED 5% OF TIME AECUIPEMENTS
72, E5T.FUNDED COST b. EST.PROJECT CLST & EST.PLANNING COST ¢, TOTAL FUNDS REQUESTED e. EST. FACIL. REPL, LOST
s 12,029 ls 10316 s 1713 s 12,022 |s
! |
8. DATE FACIHLITY S.18 FACHATY ON AN APPROVED BASIC FACILITY REQUIREMENTS LIST? Jf “X0.” how wet need deterrmned?
CONSTRUCYED

20+ years ago| | ]Yes [ o

15 PADJECT LISTED ON ANNUAL INSPECTION SUMMARY ? Jf gniwer i3 “N0,” and A1S is appheedie, expicin exciusion,

YES | | NO ElN.A.
I DESCRIBE CONDITION TO BE CORRECTED. OR PROUBLEM TO BE SOLVED WITH PRGPOSED SOLUTION. Atech addiionsl dricrption if necesssry. ONSF PAGE OMLY.
If tanks have been abandoned improperly, they may leak contaminants into the environment.
In order to prevent loss of fuels -and thereby protect the soils and groundwater,
these tanks will be required to be abandoned properly.

12, WrRY 1S THE PROPOSED SOLUTION BEST — AND WHAT ALTEANATIVES WERE CONSIDERED?

EPA and SCDHEC regulations require that no leakage occurs from Underground Storage Tanks and
piping abandoned improperly;could be potential leakers and are out of compliance.

12. WERE ANY NON-NAVY EXPERTS INVITED TO REVIEW THIS PROBLEM ANC THIS SOLUTION? Explam effect on solution,

L&) ves w[Jwo

18 8.
HAS EFD DESIGN DIVISION . D YES b E NO CAN ANQTHER FACILITY BE ECONOMICALLY a D YES b. IE NO

REVIEWED SOLUTION? ADAPTED FOR THIS FUNCTION?
18, CAN PROJECT BE FUNDED IN PHASEST How? Now many?

a. i YES b, iX |~o

r

“17. THIS PRUJECT 15 TAE RESULT OF

. INADEQUATE FACILITY DEFICIENT DEFICIENT Domsw SCDHEC & EPA Regulations
‘ MAINTENANCE ™ || AGE & _consTh, : DESIGN . ‘

4

1’8. HAS THIS SPECIFIC PROBLEM BEEN CORRECTED PREVIQUSLY?

, HOW LONG WILL PROPOSED
> D YES b NO  When? CORRECTIVE ACTION LAST? YEARS

PZ 977




ATETLLSPADPOSED FOR USE THE SAME AS THOSE £ XISTING? Jf "NO,  replom the Siesrawy indudsar Colt.
o

YEs o "X i w0
—_—

* BE ACCOMPLISHED BY
—
b, '} CONTRACT

11 -&3AFALCECT Evo R BEEN SWBMITTED FOR THE REPLACEWENT OF THIS QR SIMILAR FACILITIES) Cherk end gaplstnaf "YER ™

a . ¥ER LT X NO ivhen?
— —

2. AN PATED SAVINGS IF PROJECT 1S DONE THIS YEAR AS COMPAPED TO A DEFERRAL OF ONE YEAR.

PROBABLE NCAEASE iN PROJECT COST FOR ANY WSTIFIABLE REASON | REDUCTION IN CURRENT MAINT, COST | AEDUCTION IN CURRENT OFERATIONS COST
i |
5 - 's S
JUSTIEY ANY SAVINGS INDICATEC WHAT IS PAY BACK PERIDD
. OF FRQUIECT? /In yeary;
WiLL ACCOMPLISHMENT GENERATE REQUIREMENTS N A4
FOR ADDITIONAL M&O FUNDS DR PERSONNEL? * o o YES et Ann.

b, WHAT WILILD BE TrE EFFECT OF DEFERRING THE PROJEST 2ME YEART

t2s, ’E' TE 'ICIMECT B30 A(]:Cgmvusnzn NOW. IN HOW MANY YEARS WILL THERE BE SEASOUS DAMAGE TO THE FACILITY ANG/OR ITS CONTENTS QR IMPAIRMENT TO ESSENTIAL OPERAATIONS?
iz, srelade iasy v ity end i 3 - . .
U ImEA S IS ELe 10 JRCy andior contenin These tanks need investigations as to abandonment procedures

10 and need to be abandoned properly if they have not already
been done as soon as possible to prevent any damage to the
environment.

YEARS BEFORE SERIOUS DAMAGE OCCURS

AS TWE REDUTED UTILIZATION OF THIS SPECIFIC FACILITY AFFECTED A LARGE FACILITY SYSTEM OPERATICN? Expicin

W[ Tves s E NO
(- K BY HOW MUCH? %

7. ARE TRERE ANY TTHER FACTORS INVOLVED? Check and expicin

o[ Jverace o fx ) weautn o OJREUEL 0 T sarery w xRS0, [ secumity o [ omwen
Proper procedures for the closure and abandonment of underground storage tanks are necessary to

protect the environment from contamination and to ensure the future safety of the site. It
should be noted that when dealing with flammable substances during underground storage tank

abandonment, adequate safety precautions should be applied to eliminate the possibility of
{ ire.

CERTIFICATION 8Y RESPONSIBLE OFFICER AT ACTIVITY: [ am penonally cognizant of the need for, the easentiality of, and the proposed method ofaceom&ﬁ&&?ﬂ}uo??o(eglr

and cestify tha: the above information is correct, and that this ?roject meets all criteria specified in OPNAVINST 31010.20 end subsequent changes thereto,

SIGRATURE TITLE ToATE

»

29. EFD TECHNICAL VALIDATION fif required} (see para 7303, OPNAVINST 11010.20C)

SICNATURE ' TITLE DATE
ENCLOSURES
v i b'd ENGINZERING EST. /NAVFAC 2417) b, ‘ E LOCATION PLAN{S) c. D DAAWINGS d. D PHOTOGRAPHS

"NOT zppiicable ta Minor Consiruction, Alterarions. or Eguipment Instaflation
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NAVFACW, ,» COSTE ’ ' DAL PREPARLY ‘ )
Sepeireiies NAVBOUKS 2417 it 2417 COSTEST E 18 Sep 87 Shu 0F s

ACHVII ¥ AND LEAHUITI CONSHTHUCHON CONYHACT NO. LN W CAION N i
NAVAL SHIPYARD, CHARLESTON, S.C. EMATED Gy T AT TGt Y Lot M T
PHOSLCE falnl . ) S.0. SANBORN L
. Removal or in-place|sixiusoruisicn — T JOU OB NUMELD
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5.

UST PROGRAM ELEMENTS, RESPONSIBILITIES AND FUNDING

Elements Résponsibility

As needed, assist activities in conducting
tank inventories and gathering required
data.

Submit underground storage tank ,
notifications to regulatory agencies with

copy to EFD and NEESA; pay registration fees.

Based 'on surveys, studies notifications
or other information sources, prepare
prioritized list of proposed Phase I
activity assessments for only those tanks
known or suspected to have leaks.

Include cost estimate and schedule; submit
PCR exhibits

Develop and maintain data base for
underground storage tanks.

Review federal, state and local
regulatione for impact on: design
critiera, monitoring and treatment,
remedial actions, unique R&D
requirements, and tank testing.

Perform assessment studies for known or
suspected leaking tanks (Phase I). This
includes the installation of monitoring
systems, analysis of first round of
monitoring, training or activity perscnnel
to perform additional momitoring and
determining the extent of soil or ground-
water contamination.

Provide asgistance’ to EFDs on request.

Manage remedial actions. Includes

developuwent of a corrective action plan,
cleanup of contamipation, interface with
regulatory agencies, etc. (depending on

magnitude and complexity of remedial actions,

a central contract administered by NEESA
may be used.)

w

Funding

EFD PA

Activity Activity O&MN
EFD PA

NEESA PA

NEESA PA

EFD ERD

NEESA PA

EFD ERD

Enclosure (5)




Elements Respongibility Funding

. 9. Repair/replace tanks and/or associated Activity Claimant
piping as required. MCON oxr O&MN
10. Develop tank iife estimates for activities  NEESA Activity O&MN

on reimbursable basis.

11. Install monitoring systems, conduct Activity PA
initial tank testing, and develop initial
tank management plan as required by
state regulations (Phase II).

12. Long term routine monitoring Activity Actlivity O&GMN
sampling, periodic tank testing and
record keeping.

13. Complete technology assessment and . NCEL R&D/ERD
conduct RTD&E on biodecontamination
and other remedial actioms.

1l4. Studies to locate underground tanks not EFD ERD
. used since January 1984 and activities

to determine actual or potential

contamination.

tanks not used since January 1974,
unless such cleanup is incidental
to tapk replacement.

‘ 15. Cleanup of contamination resuviting from EFD ERD

16. Cleanup of contamination resulting EFD . ERD
from tank leaks which occurred prior
to March 1, 1986 unless such cleanup
15 incidental to tank replacement.




DEPARTMENT OF THE NAVY
CHARLESTON NAVAL SHIPYARD

CHARLESTON, S.C. 29408-6 100

5090
Ser 106.24/0771

e
South Carolina Department of Health- “06 NGV |995
and Environmental Control

Attn: Robert L. Hutchinson

UST Regulatory Section

Ground-Water Protection Division

2600 Bull Street Columbia, SC 29201

Re: USN Short Stay
Recreational Area
UST Permit #P-10-~-GF-12093
-~-GWPD ID #16254

Gentlemen:

Charleston Naval Shipyard (CNSY) is the environmental permit
holder for all naval activities located at Charleston Naval
Base. As you are aware, Charleston Naval Base is undergoing
base closure. Effective April 1, 1996, Charleston Naval Base
will no longer exist. However, the Short Stay Naval
Recreation facility located in Moncks Corner SC, will remain
open. A separate Naval Command will accept responsibility
and liability for the referenced Underground Storage Tank
(UST) Permit and remediation efforts currently underway under
Ground-Water Protection Division (GWPD) Site ID $#16254.

. As discussed during the telephonefEOhGérsafion between Mr.
"Karl Ray (CNSY) and Mr. Timothy A. Mettlen of your office

(SCDHEC) on November 3, 1995, the owner will continue to be
the U.S. Navy. Therefore, the requirements of R.61-92,
Section 280.72 (assessing the referenced site and submitting
a report at change-in-ownership) does not apply. The only
actions that CNSY is required to take is to notify your
office of the new permit holder for the navy.

As such, it is hereby formally requested that the above
reference UST Permit #P-10-GF-12093/GWPD Site ID #16254
be trénsferred from Charleston Naval Shipyard to the
following:

U.S. Navy, CINCLANTFLT v

Attn: Tom Boyd, Facility Manager

Short Stay Naval Recreational- Area

Rt. 5 Box 1192

Moncks Corner, SC 29461 Tel: (803) 743~5608

Quality . . . A way of life at Charleston Naval Shipyard.




DEF'ARTNIENT OF THE NAVY

CHARLESTOMN NAVAL SHIPYARD

CHARLESTON, S.C.' zéaos—é 100 5 O 9 G
‘ ser 105. 24/0341
.l J o 'e ‘934

South Carolina Department cf HeaWth
‘and Environmental Cortrol

round Wacter Protection Division
Attn: Tim M=2ttlen

2600 Bull Street o
Columbia, Scuth Carolina 22201 ) : ‘ S

%

%

Re: Fuel leak at Hobson Ave. and. .
Viaduct Rd., Charleston .
Naval Base, Charleston, SC

Gentlemen:

This office is forwarding leak verification information on a
leaking underground fuel line located near the intersection of
Hobson Ave. and Viaduct Road on the Charleston Naval Base,
Charleston, S.C. As required by South Carolina Law R.61-95,
Section 280.50, verbal notification of the leak was made to Wayne
Fanning of the Trident District Office on September 19, 1994.

Ericlosure (1) contains the leak verification information and the

~201RAAL ~abatement. actlnns Laken as requlred by S.C. Law R.61-95,
‘Section '280.52; 62(b)". ey

S b - ﬂ‘M;E,chere;axe any. ques;xops ox:-if more information is neg?.ded,““r
.Y "7 contact Karl Ray or Tim Mircin;” Codd” 106.74, at (803) 743-5519.

Sincerely,

Director / Dccupational .Safety,
Health and Environmental Office
By direction of the Commander

Encl:
1) Leak Verification Irformation

Copy to: ; :
:Mayne Fanning, Trident EQC . . -. . 3o Lo SR

Quality ... A way of life at Charleston Naval Shipyard.
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Commiasioner: {Dougias E. Bryant -

Depariment of Health and Environmental Controt ]
2600 Bull Street, Columbia, SC 29201 Promoting Health, I;}ofeqting the Environment

R.L. Laney

‘ Board: Richard E. Jabbour, DDS, Chairf;ran John H. Burriss
Robert J. Stripting, Jr., Vice Chairman William M. Hull, Jr, MD
Sandra J. Molander, Secretary Roger Leaks, Jr.

Burnet R. Maybank, it

 January 30, 1995

Director, Occupational Safety,

e Tale

Health and Environmental Office
Department of the Navy

Naval Station -

Charleston, 5C 2%5408-50G0

RE:

Charleston Naval Base

Fuel Leak, Hobson Avenue and Viaduct Road
GWPD Site #A-10-AA-16929 ,
Leak Verification Report received October 26, 1994
Charieston County

Dear Mr. Laney:

: 7 The Ground-Water Protection Division (GWPD) of the South Carolina Department of
--—- —- Health and-Environmental Control (SCDHEC) has revieweéd the referenced Leak Verification
" Report and has the following comments: ' -

1

2)

The contaminant apnears to be virgin fuel oil that was present in an abandoned
pipeline from the Chicora Tank Farm. Since the contaminate is fuel oil, the

GWPD of the SCDHEC will provide regulatory oversight for this project.
- Therefore, please address all future correspondence concerning this project
. directly to the GWPD.

Available information indicates fuel oil leaking from a corroded line has impacted
soil and groundwater. The GWPD requests that an assessment plan, to determine
the extent and severity of soil and ground-water impact to the environment, be
submitted to the GWPD for approval. Thi§ plan should include the installation
of, at a minimum, three permanent monitoring wells to determine ground-water
flow direction. An assessment guidance document has been enclosed for your
review.




GENERAL ENGINEERING LABORATORIES

Meeting toduy's_needs with @ vision for tomorrov..
General Enginecring Laboratories, Inc.

Memorandum
Januvary 12, 1996
Mr. Richard Amy
From: Nina G. Marshtein, P.G.
Subject: Commercial Heating Qil and Génerator Tanks

Per our telephone conversation of January 11, 1996, I have summarized the regulations
concerning underground petroleum storage tanks (USTs) which are used to store heating
ou for on-site consumption or to store fuel for generators.

1) It is a common misconcepdon that peaoleum USTs, which do not contain fuel for use
in a vehicle, are not regulated. Although South Carolina law does not require the
registration of these tanks, the state regulates any release of the contents of the tanks.
Thcreforc, a release from one of these tanks will rcqmre assessment and, if necessary,
clean up under the Pollution Conwol Act, Section 48-,1 <10 to 48-1-340 of the Code of
Laws of South Carolina 1976.

2) The South Carolina Water Classifications and Standards (R.61-68) provides that all
aquifers of the state will meet drinking water standards unless the state has reclassified
the aquifer to a lower standard or has designated a portion of an aquifer as a mixing zone.
To date, no aquifers have been reclassified. Mixing zones are issued for one property or
group of properties at a time. Very few mixing zones (less than 5) have been issued since
R. 61-58 was enacted. Therefore, if releases are detected at any of these tank sites,

assessment and cleanup of soils and/or groundwatcr will be required unless a mixing zone
is established.

3) If you choose to assess the tanks sites but not close them, understand that the tanks
may leak in the future. Furthermore, the assessment may be considered inadequate by
any lending insurute if the property is to be sold more than 6 months after your
assessment. In this case, additional assessment may have to be performed to confirm that
the tank has not leaked since the earlier assessment. Of course, if the tank is perrnanently
closed, it cannot release any more petroleum to the subsurfacc and the initial assessment
would be adequate.

4) The following is an example for the liability associated with a commercial heating oil
tank. A 500-gallon heating oil tank was closed by one of our clieats (a commercial
lending institudon) at a former commercial facility, Since the site was to be sold, the
lender had 10 assess the impact from the former tank to ready the property for sale. Free
phase petroleum was floating on the water table and dissolved polynuclear aromatic
hydrocarbons were detected in groundwater monitoring wells at the site. It took 5 years
and over $95,000 1o remove soils, analyze samples, remediate groundwater, and negotiate
with the South Carolina Deparment of Health and Environmental Control (DHEC) to
enable him 1o sell the site. Although this is not likely viewed as a significant [jability to
the US Navy, this property owner was unable to sell the site without a letter of “no
further acton” from DHEC because no lenders would finance the sale, even though the
owner of the site was a comrmercial lending institution.

-,\‘

A
P O Box 30712 Charleston. SC 29417 « 2040 Savage Road* 29414
(803) 556-8171 - Fax (803) 766-117§
‘a Pr.nted ow recveled paper.
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. Chicora Tank Farm and Naval Supply Tank Farm at Naval Base Charleston

7

S December 1995

B. D. Iohnston

C. g

I conversed with Mr. Polite, an operator at the tank farm, today. He provided some

insight re past operations of the tank farm. He has been associated with the tank farm for at least
eight years.

He said that all the large tanks have been pumped down. He defined "pumped down" as:
to the level where the tank pumps loose suction. He said that this left approximately 18" in each
tank. That's still a large volume of product remaining in each tank and the associated
supply/sludge lines.

The fuel lines supplying the shipyard have not been used as long as he (Polite) has been
associated with the tank farm. Thus, the lines from the tank farm to Building 39 (Pump House),
down to and around Dry Dock #5, and on to Pier F are basically abandoned in place.

Note: I found documentation on a plan for Building 255 construction, that removed 168’ of 6"

and 14" Oil Line piping located approximately 9' bgs and capped both ends during
foundation construction for this facility.

The JP-5 Facility (NS-3) was secured (pumps removed, pipe ends blanked, etc.) before he
came to work at the tank farm. To his knowledge, the system has not been used since. Problems
with fuel contamination (water, condensation, debris, etc.) during transmission from the tank to

the facility resulted in closure of this facility. Tank 14 was closed in conjunction with shut down
of NS-3.

Fuel to fill the tanks was off-loaded at Naval Station Pier K and transferred either to Chicora or
the tank farm via the underground 18" pipe lines. Sludge was pumped through the 12" lines.
The matenals that were handled include: Diesel Fuel, Navy Fuel Qil, Special Navy Fuel Oil, Oily
Waste-Water, Lube Oil, Sludge.

Typical Operation: Oil was pumped into a tank. After hold time had elapsed, the tank was
checked for water and sludge volumes. Water was drained/pumped from the fuel tank to
the oily-waste tank. Sludge was pumped from the fuel tank to the sludge oil tank and
allowed to separate again. The product remaining in the onginal fuel tank was then used
for fueling purposes. Tanks where periodically checked for sludge build-up and water (in
the form of condensation and rain seepage) and drained as needed to maintain product
quality. Oily-waste water was allowed to separate over a week or 50, and was then
sampled. If the water at the bottom of the tank met discharge controls it was then
pumped to the waste processing facility and on to NCW&SC via the sanitary sewer as
waste water for treatment at the city's plant. Water was drained from the tank until oil
was detected and then the flow was stopped and the separation process began again.




Sludge oil was allowed to separate in the same method, with the exception of usable oil
being removed from the top portion of the tank's volume. This "good" sludge was mixed
with Navy Fuel Oil to make Special Navy Fuel Oil. Very old naval vessels burned this
stuff. When the sludge was no longer of use it was sold, loaded into tanker trucks and
later burned by a vendor. e

The retention pond was there to provide containment in the event of tank over-fill, tank or
pipe rupture or other untimely catastrophe.

Stripping connections are locations for attaching pumps to remove residual product in the
transfer lines. Considering, there are only two fuel lines running back and forth from Chicora and
three or four types of fuel oil, this makes sense. Remove the remaining type of oil before
pumping a different type.
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SPECIAL NOTES

" 1. API PUBLICATIONS NECESSARILY ADDRESS PROBLEMS OF A GEN-
ERAL NATURE. WITH RESPECT TO PARTICULAR CIRCUMSTANCES,
LOCAL, STATE, AND FEDERAL LAWS AND REGULATIONS SHOULD BE
REVIEWED.

2. AP! IS NOT UNDERTAKING TO MEET THE DUTIES OF EMPLOYERS,
MANUFACTURERS, OR SUPPLIERS TO WARN AND PROPERLY TRAIN
AND EQUIP THEIR EMPLOYEES, AND OTHERS EXPOSED, CONCERNING
HEALTH AND SAFETY R{SKS AND PRECAUTIONS, NOR UNDERTAKING
THEIR OBLIGATIONS UNDER LOCAL, STATE, OR FEDERAL LAWS.

3. INFORMATION CONCERNING SAFETY AND HEALTH RISKS AND
PROPER PRECAUTIONS WITH RESPECT TO PARTICULAR MATERIALS
AND CONDITIONS SHOULD BE OBTAINED FROM THE EMPLOYER, THE
MANUFACTURER OR SUPPLIER OF THAT MATERIAL, OR THE MA-
TERIAL SAEETY DATA SHEET.

4. GENERALLY, API STANDARDS ARE REVIEWED AND REVISED, RE-
AFFIRMED, OR WITHDRAWN AT LEAST EVERY FIVE YEARS. SOME-
TIMES A ONE-TIME EXTENSION OF UP TO TWO YEARS WILL BE ADDED
TO THIS REVIEW CYCLE. THIS PUBLICATION WILL NO LONGER BE IN
EFFECT AS AN OPERATIVE APl STANDARD FIVE YEARS AFTER ITS
PUBLICATION DAFE ©R, WHERE AN EXTENSION HAS BEEN GRANTED,
UPON REPUBLICATIGNLTHE STATUS OF THE PUBLICATION CAN BE
ASCERTAINED FROM THE AP! AUTHORING DEPARTMENT (TELE-
PHONE 202 682-3000). A CATALOG OF AP! PUBLICATIONS AND MATE-
RIALS IS PUBLISHED ANNUALLY AND UPDATED QUARTERLY BY APl,
1220 L STREET, N.W., WASHINGTON, D.C. 20005.

S. NOTHING CONTAINED IN ANY AP! PUBLICATION IS TO BE CON-
STRUED AS GRANTING ANY RIGHT, BY IMPLICATION OR OTHERWISE,
FOR THE MANUFACTURE, SALE, OR USE OF ANY METHOD, APPARA-
TUS, OR PRODUCT COVERED BY LETTERS PATENT. NEITHER SHOULD
ANYTHING CONTAINED IN THE PUBLICATION BE CONSTRUED AS
INSURING ANYONE AGAINST LIABILITY FOR INFRINGEMENT OF
LETTERS PATENT. '

6. APt PUBLICATIONS MAY BE USED BY ANYONE DESIRING TO DO SO.
EVERY EFFORT HAS BEEN MADE BY THE INSTITUTE TO ASSURE THE
ACCURACY AND RELIABILITY OF THE DATA CONTAINED IN THEM;
HOWEVER, THE INSTITUTE MAKES NO REPRESENTATIQN, WARRAN-
TY, OR GUARANTEE IN CONNECTION WITH THIS PUBLICATION AND
HEREBY EXPRESSLY DISCLAIMS ANY LIABILITY OR RESPONSIBILITY
FOR LOSS OR DAMAGE RESULTING FROM ITS USE OR FOR THE VIOLA-
TION OF ANY FEDERAL, STATE, OR MUNICIPAL REGULATION WITH
WHICH THIS PUBLICATION MAY CONFLICT.
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FOREWORD

Underground storage tank systems that have held flammable or combustible
liquids should be handled with extreme care duning disposal in place, removal,
storage, or disposal off site. This is particularly true of underground storage tanks at
motor vehicle refueling facilities which are most frequentiy used for storage of
motor fuel or other petroleum products.

The purpose of this recommended practice is to provide procedures for the
disposal in place, removal, storage, and the off-site disposal or sale of used under-
ground tanks that have contained flammable or combustible liquids. Although this
guide specifically addresses underground storage tank systems at service station
facilities, the principles outlined may be applied to similar systems used at other
petroleum facilities.

At the time this recommended practice was written, legisiation and regulations
related to the operation, maintenance, disposal, and removal of underground
petroleum storage systems were under development at the federal, state, and munici-
pal levels. The appropriate government agencies should therefore be consuited about
regulations that apply to the geographic area of interest before any action suggested
in this recommended practice is taken. AP! will revise this recornmended practice
from time to time in an effort 10 eosure consistency with all applicable federal
regufations. This edition of API Recommended Practice 1604 supersedes AP
Publication 1604, Recommended Practice for the Abandonment and Removal of
Used Underground Service Station Systems (First Edition, 1981) in its entirety.

Suggested revisions are invited and should be submitted to the Director of the
Marketing Department, American Petroleum Iastitute, 1220 L Street, N.W.,
Washington, D.C. 20005.
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Removal and Disposal of Used Underground Petroleum Storage Tanks |

SECTION 1—GENERAL

1.1

Underground petroleum storage systems that are no
ionger needed or suitable for producr storage must be
properly disposed in place or removed in order to avoid
future safety or environmental hazards, Because of the
nature of the flammable or combustible liquids that are
stored in these tanks, hazardous conditions may arise in
the work area during disposai in place or remaval and
subsequent handling of tanks. For this reason, all per-
sonnel involved in the procedures outlined in this
recommended practice should be familiar with the
potential hazards, and be knowiedgeabie in the appro-

riate health and sarety measures needed to ensure a
working enviranment.

Introduction

el

1.21 This publication recommends procedures for
the disposal in place, removai, storage, and off-site
disposai of underground storage tank systems that have
contained flammabie or combustible fluids. In general,
it outlines requirements, procedures, and operating con-

Scope and Purpose

ditions 10 be followed by contractors, engineers, or -

other individuals who may be involved in these practices.
While this recommended practice specifically addresses
undcrgrognd petroleum storage tank systems at service
station facilities, the principles outlined may be applied
10 similar systems used at other petroleum storage facili-
ties. All such wark must be accomplished in accordance
with federal, state, and local requirements as well as
accepted safety standards. Before initiating work, the
appropriate government agencies should be consulted
concerning applicable reguiatory and permit require-
ments.

1.22 All applicable permits must be obtained prior to
beginning any work, Where required, contractors must
be approved by local authorities. Contractors, sub-
contraciors, and their employees responsibie for tank
andonment or removal should be-familiar with: (a) all
licable safety rules and regulations, (b) the use of
» Juipment and procedures for testing and vapor-{reeing
tanks, (c) the handling and disposal of the types of
wastes likely 10 be encountered, and (d) the applicable
sections of the publications referenced in {.4.

1,2.3 The procedures outlined in this recommended
practice can be carried out without the need to enter the
tank. Should’ tank entry be desired. the procedures
outlined in APl Publications 2015, 2015A, and 2217
and Recommended Practice 1631 should be followed.

1.3 Special Pracautions

During the course of underground storage tank
removal or in place disposal, workers may be exposed to
petroleumn hydrocarbon liquids, vapors, or wastes, The
precautions in 1,3.] and 1.3.2 should be observed by all
individuals engaged in the procedures discussed in this
recommended practice.

1.3.1 TOXICITY CONSIDERATIONS:
PETROLEUM SUBSTANCES

Users should be aware of appropriate heaith precau-
tions. When high concentrations of petroleum hydro-
carbon vapors are inhaled, symptoms of intoxication
may result, These symptoms, ranging from simple dizzi-
ness to excitement or unconsciousness, are similar to
those produced by alcohol or anesthetic gases. [f such
effects occur, the individual should be removed to fresh
air. For minor effects of exposure, breathing fresh air or
oxygen resuits in rapid recovery. {f breathing has stop-
ped, artificial respiration should be applied promptly.
Medical attention should be obtained as soon as possi-
ble. Paragraphs 1.3.1.1 and 1.3.1.2 comain special
toxicity considerations for benzene and tetraethyl lead,
which may be present in petroleum products or wastes
found in underground storage tanks. Care should be ex-
ercised to minimize exposure 1o these substances when
they are present during the handling of used under-
ground petroleum storage tanks.

WARNING* Tests have shown that prolonged or
repeated exposure tQ some petroleum substances, in
liquid or vapor form, may cause serious illness,. in-
cluding cancer, in laboratory animais. Although the
significance of these test results to human health is not
fully understood, exposure to petroleum substances
should be minimized. The following health precautions
are suggested:

a. Avoid skin cantact and inhaling vapors.
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L. cep pefroieum liquids away from eyes, skin, and
mouth; they can be harmyui or fatal if inhaled, absorbed
through the skin, or ingested.

¢. Use soap and water or wateriess hand cleaner to
remove any petroleum product that contacts skin. Do
not use gasoline or similar solvents to remove oil and
grease from skin.

d. Promptly wash petroleum-soaked clothes and avoid
using soaked leather goods. Properiy dispose of rags.
e. Keep work areas clean and weill ventilated.

f. Clean up spilis promptly.

1.3.1.1

High occupational exposures to benzene have been
associated with various human blood disorders, in-
cluding an increased risk of leukemia. Very high levels
have also been known to affect the cenrral nervous
system. Benzene administered by mouth has induced
cancer in laboratory animals in long-term tests. Benzene
is rapidly absorbed through the skin. The American
Conference of Governmental Industriali Hygienists
(ACGIH) threshold limit value (TLV) for benzene is

-per-mitlion time-weighted average, with a short
'posurc limit of 25 parts-per-million (the latter is

.ated for deletion in 1986 or 1987). The Occupa-
uonal Safety and Health Administration (OSHA)
8-hour time-weighted average for benzene is 10 parts-
per-million with an acceptable ceiling concentration of
25 pants-per-million and an acceptabie peak of 50 parts-
per-million for !0 minutes (29 CFR 1910.1000, Table
Z-2). OSHA conducted a rulemaking in 1986 with the
intent 10 revise this standard. The latest OSHA Occupa-
tional Safety and Health Standards should be consuited
to determine the current TLV.

Benzene

1.3.1.2 Tetraethyl Lead

This organic form of lead can cause diseases of the
central and peripheral nervous system, the kidney and
the blood. Skin absorption of this compound is a major
route of eatry into the body. The ACGIH time-weighted
average is 0.1 milligrams per cubic meter for general
room air. The TLV in OSHA's Occupational Safety and
Health Standards (29 CFR 1910.1000, Table Z-1) is
0.075 milligrams per cubic meter.

1.3.2 FLAMMABILITY AND COMBUSTIBILITY
CONSIDERATIONS

1 Flammable or combustible vapors are likely to

zsent in the work area. The concentration of

. .-~fs in the tank, the excavation, or the work area may
reach the flammable (explosive) range before venting is
completed and a safe atmosphere is reached. Therefore,

precautions must be taken to: (a) eiiminate all potential
sources of ignition from the area (for example, smoking
materials, nonexplosion-proof electrical and internal
combustion equipment), (b) prevent the discharge of
static electricity during venting of flammabie vapors,
and (c) prevent the accumuiation of vapors at ground
level. Refer to AP! Publication 2015 and Recommended
Practice 2003 for general precautionary measures to
follow during the vapor-freeing procedure.

1.3.2.2 A combustible gas indicator (CGI) should be
used to check for hazardous vapor concentrations (see
4.3). All open flame and spark-producing equipment
within the vapor hazard area should be shut down. Elec-
trical equipment (for example, pumps and portable
hand tools) used in the area must be explosion-proof in
accordance with NFPA 70B Class [, Division I, Group
D or otherwise approved for use in potentially explosive
atmospheres.

1.4 Referenced Publications

Portions of the following documents contain infor-
mation regarding various engineering and safety pro-
cedures that may be applicable to underground storage
tank removal or disposal. :

API

Bull 1628 Underground Spill Cleanup Manual

RP 1631 Interior Lining of Underground Stor-
age Tanks

RP 2003 Protecrion Against Ignitions Arising
Out of Static, Lightning, and Stray
Currents

Publ 2015 Cleaning Petroleum Storage Tanks

Publ 2015A A Guide for Controlling the Lead
Hazard Associated with Tank Entry
and Cleaning (Supplement t0o API
Publ 2015)

Publ 2217 Guidelines for Confined Space Work
in the Petroleumn Industry

Publ 2219 Safe Operating Guidelines for Vacu-
usr Trucks in Petroleum Service

NFPA!

327 ¥ Standard Procedure for Cleaning or
Safeguarding Small Tanks and- Con-
tainers-

708

Electrical Equipment Maintenance

'National Fire Protection Association, Batterymarch Park, Quincy,
Massachusetts 022569.
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OSHA?
Occuparional Safety and Health Standards (29 CFR
1910.1000)
EPA’

General Reguiations for Hazardous Wasie Manage-
ment (40 CFR 260)

Regulations for Identifying Hazardous Waste (40
CFR 251)

Regulations for Hazardous Waste Generators (40
CFR 262)

Underground Storage Tanks Regularions (40 CFR
280.11, 280.22)

SECTION 2—TEMPORARILY OUT OF SERVICE

2.1 Applicability .

Underground petroleum storage tank systems are
considered temporarily out of service if they are: (a) idle
but will be returned (o service within one year, (b) are
awailing abandonment in place, or (¢) are awailing
removal,

2.2 Securing Tank Systems

Tanks temporarily out of service must be properly

secured for the period they will be out of service. Tanks
y be considered praperly secured if processed as
lows:

a. Observe all special precautions described in 1.3
through 1.3.2.2.

b. Remove stored product from the tank using one of
the following methods:

I. Drain all product lines into the tank, then remove
all liquids from the tank.
2. Remove all flammable or combustible liquids
with the exceprion of a sufficient quantity {approxi-
mately four inches) to assure a saturated vapor space.
3. When high water table or flooding conditions
exist, remove all stored liquid and ballast the tank by
filling with water,
¢. Cap the fill pipe, gauge pipe, tank truck vapor
recovery fitting, and vapor return. Secure the tank-
against tampering.
d. Cap the product lines art the service station island, or
eisewhere if the pumps are removed, or Jeave the pumps
connected and locked. Disconnect electric power to the
pumps.
e. Leave the vent line open.
f. Cansult the appropriate local, state, or federal agen-
cies concerning regulatory notification requirements.

SECTION 3—DISPOSAL IN PLACE

3.1 Criteria for Disposal in Place

3.1.1 This section describes a safe method for the in
place disposal of underground tanks. Removal of the
1ank is preferred (see Section 4). Disposal of the tank in
place shouid be considered in the following cir-
cumstances: (a) because of the tank location adjacent
equipment or structures may be damaged or weakened
if the tank is removed, (b) removal may be physically
impossible, or (c) removal may incur excessive costs: A

determination of whether to dispose of a tank. in place:

or to remove it will depend upon: (a) local regulations
which may prohibit abandanment in place; (b) the loca-
tion of the facility and tank, (c) the availability of equip-

‘Occupational Safety and Health Administration, U.S. Depanment
of Labor, Washington, D.C. 20402.

NJ.S. Environmental Protection Agency, 401 M Street, S.W.,
Washingion, D.C. 20460.

ment, and (d) cost. Additional considerations include
the length of service the equipment has provided and its
reuse or salvage vaiue.

3.1.2 The federal Resource Conservation and
Recovery Act (RCRA) (40 CFR 260-265) places restric-
tions on disposal of certain residues that may be present
in some underground storage tanks. Residues from
tanks that have held leaded gasoline should be treated
with extreme caution. Lead compounds and other resi-
dues in the tank may be classified as hazardous wastes.
All liquids #hd residues removed from the tank shouid
be handled in accordance with appropriate federal,
state, and local reguiations. Product removed from the
tank can usually be reused or recycled,

3.2 Procédures for Disposal In Placa

3.2.1 Tanks may be effectively and safely disposed in
place by using the procedures in 3.2.2 through 3.2.11,
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3.2.2 Obscrvc the special precautions described in 1.3
through 1.3.2.2.

3.2.3 Drain product piping into the tank, being care-
ful to avoid any spillage to the excavation area. Discon-
nect product piping from the tank, and cap or remove
the piping.

3.2.4 Remove liquids and residues from the tank by
using explosion-proof or air-driven pumps. Pump
motors and suction hoses must be bonded to the tank or
otherwise grounded 1o prevent clectrostatic ignition
hazards, {t may be necessary to use a hand pump (0
remove the last few inches of liquid from the bottom of
the tank. If a vacuum truck is used for removal of
liquids or residues, the area of operation for the vacuum
truck must be vapor-iree. The truck should be iocated
upwind Irom the tank and outside the path of probable
vapor travel. The vacuum pump exhaust gases should be
discharged through a hose of adequate size and length
downwind of the truck and tank area. See AP! Pubiica-
tion 2219 for vacuum lruck operating and safety prac-

.Excavatc to the top of the tank.

3.2.8 Remove the drop wbe, fill pipe, gauge pipe,
vapor recovery itruck connection. submersibie pumps.
and other tank fixtures. Cap or remove all non-product
lines, such as vapor recovery lines, except for the vent
line. The vent line should remain connected until the
tank is purged (see 4.2.2 through 4.2.7). Temporarily
plug ail other tank openings.

3.2.7 Purge the tank of flammable vapors. This may .

be accomplished using methods oudined in 4.2.2
through 4.2.7. Vent all vapors a minimum of 12 feet
above grade and 3 feet above any adjacent roof lines.
Monitor the tank for {lammable vapor with a combusti-
ble gas indicator until the tank atmosphere has been
brought to iess than 20 percent of the lower flammable
limit (see 4.3).

3.2.8 One or more holes may be-cut in the tank top if
existing tank openings are not adequate for introduction
of the inert marerial to be used to fill the tank.

3.29: Proceed 10 inroduce a suitable solid inert
material through openings in the top of the tank. It is
important to fill the tank as full as possible with the

other inert material. The procedures in 3.2.9.1

through 3.2.9.3 are intended to minimize any surface
settling subsequent to disposal of the tank in place.

3.2.9.1 Sand will flow readily and is generally avaija-
ble. Any kind of sand is suitable if it is free of rocks,
which might limit leveling-out in the tank. The sand
may be introduced dry as long as it flows in freely.
When the sand cone nears the top of the tank, the sand
can be washed into the tank with a nominal amount of
water and puddled to cause it to flow to the ends. The
use of larger amounts of water should be avoided since
the tank might be filled with water before it is filled with
sand.

3.2.9.2 Almost compiete filling of the tank can be
achieved by using a combination of sand and earth. Fill
the tank with sand (0 approximately 80 percent of
calculated capacity. Mix soil and water to make a free-
flowing mud and pour the mixture into the tank open-
ing. Puddle the mixture until the. tank is full and
overtlows the fill opening.

3.2.8.3 Other types of inert materials, slurries, or
expandable materials such as polyurethane-type foams
may be used when approved by reguiatory officials.

3.2.10  After the tank is filled with an inert material,
all tank openings should be plugged or capped unless it
was necessary (o cut open the tank top (see 3.2.8).

3.2.11 Disconnect and cap or remove the vent line.

3.3 Recordkeeping

3.3.1 When underground tanks are disposed in place,
the owner of the tank should keep a permanent record
of the tank location, the date of disposal in place, and
the method of conditioning the tank for disposal. All
local, state, and federal regulatory requirements for
tank disposai/closure and notification must be ob-
served.

3.3.2 Itisrecommended that the tank ownerinforma
potential buyer of the presence of abandoned under-
ground tanks when properties. are sold. A property
owner should aSo be informed at the termination of the
property lease. [n some areas this may be a regulatory
requirement. It may be desirable to abtain an acknowi-
edgement or a release from the property owner.

- %
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SECTION 4—REMOVAL OF UNDERGROUND TANKS

4.1 Preparation

4.1.1 Observe the special safety precautions in 1.3
through 1.3.2.2.

4.1.2 Drain product piping into the tank, being
careful to avoid any spillage. Cap or remove product
piping.

4.1.3 Remove residues and liquids from the tank as
described in 3.2.4, Also observe the restrictions in 3.1.2,

4,1.4 Excavate to the top of tank.

4.1.5 Remove the fill pipe, gauge pipe, vapor recovery
truck connection, submersible pumps, and other tank
fixtures. Remove the drop tube, except when it is
planned to vapor-free the tank by using an eductor as in
4.2.5. Cap or remove all non-product lines, such as
vapor recovery lines, except the vent line. The vent line
should remain connected until the tank is purged. Tem-

tily plug all other tank openings so that all vapors
‘xil through the vent line during the vapor-ireeing
es

4.2 Purging

4.2.1 Remove flammable vapors by one of the
methods described in 4.2.2 through 4.2.7, or as required
by local codes. These methods provide a means for tem-
porary vapor-freeing of the tank aumosphere. However,
it is important to recognize that the tank may continue
to be a source of flammable vapors even after {ollowing
the vapor-{reeing procedures described in 4.2.2 through
4.2.7. For this reason, caution must always be exercised
when handling or working around tanks that have
stored flammable or combustible liquids. Before in-
itiating work in the tank area or on the tank, a com-
bustible gas indicator should be used to assess vapor
concentrations in the tank and work area.

422 Vent all vapors from the tank at a minimum
height of 12 feet above grade and 3 feet above any adja-
cent roof lines unitil the tank is purged of flammable
vapors. The work area should be free from sources of
ignition (see 1.3.2).

4.2.3 Flammable and combustible vapors may be
ged with an inert gas such as carbon dioxide (CO,)
itrogen (N-). This method should not be utilized if

i€ tank is to be entered for any reason, as the tank
atmosphere will be oxygen deficient. The inert gas
should be introduced through a single 1ank opening at a
point near the bottom of the tank at the end of the tank

opposile the vent. When inert gases are used, they
shouid be introduced under low pressure to avoid the
generation of static electricity. When using CO4 or N,
pressures in the tank should not exceed 5 pounds per
square inch gauge. ’

CAUTION: The process of introducing compressed
gases into the tank may create a potential ignition
hazard as thesresult of the development of static elec-
trical charges. The discharging device must therefore be
grounded. Explosions have resulted from the discharg-
ing of CO, fire extinguishers into tanks containing a
flammable vapor-air mixture. CO, extinguishers should
not be used for inerting (lammable atmospheres.

4.2.4 if the method described in 4.2.3 is not practicai,
the vapors in the tank may be displaced by adding solid
carbon dioxide (dry ice) (0 the tank in the amount of at
least 1.5 pounds per 100 gailons of tank capacity. The
dry ice should be crushed and distributed evenly over
the greatest possibie area in the tank to promote rapid
evaporation. As the dry ice vaporizes. f{lammable
vapors will flow out of the tank and may surround the
area. Therefore, where practical, plug all tank openings
except the vent after introducing the solid CO, and con-
tinue to observe all normal safety precautions regarding
flammable or combustible vapors. Make sure that ail of
the dry ice has evaporated before proceeding.

CAUTION: Skin contact with dry ice may produce
burns.

4.2.5 Flammable vapors may be exhausted from the
tank by one of 1wo methods of tank ventilation .listed
below:

a. Ventilation using an eductor-type air mover usually
driven by compressed air is illustrated in Figure 1. The
eductor-type air mover must be properly bonded to pre-
vent the generation and discharge of static clectricity.
When using this method, the fill (drop) wube shouid
remain in place to easure ventilation at the bottom of
the tank. Tanks equipped with fill (drop) tubes that are
not removable should be purged by this method. An
eductor extension shall be used to discharge vapors a
minimum of 12 feet above grade.

b. Ventilation with a diffused air blower is illustrated in
Figure: 2. When using this purging method, it is im-
perative that the air-diffusing pipe is properly bonded to
prevent the discharge of a spark. Fill (drop) tubes must
be removed to allow proper diffusion of the air in the
tank. Air supply should be from a compressor that has
been checked (o ensure a clean air supply and is free
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from volatilc vapars, Air pressure in the tank must not
cxceed 5 pounds per squarc inch gauge.

4.2.6 Onc of the salest and simpiest methods (or
vapor-{rcetng a tank is to Nl the tank with waler.
tlowever, in ceriain arcas, regulatory requitements for
treatment/disposal of water uscd in the vapor-freeing
process may make this metlod cost-prohibitive. Before
cmpioying the mecthod described in 4.2.6.1 through
4.2.6.3, consult local reguiatians.

4.2.8.1 Fill the lank with water until the floating
product nears the {ill opening. Remove the floating
product and place it in a suitabic container for proper
disposal. Carc should be cxercised to ensure that neither
product nor water is spilled into the tank excavation.

4.2.8.2 In the processt of filling the tank with water,
flammabic vapars will be expetled through both the vent
and fill openings, butl primarily at the fill opentng. Noe-
mal safcty precautions should be obscrved. Ta minimize
this ¢scape of vapor through the fill opening, the open-
ing may be temporaniy capped.

4,.2.6.3 When the tank is {ree of vapor, pump out the
water and disposc of it in accordance with local reguta-
tions.

427 Steam can be used to clean and vapor-free a
tank. However, a large stalic charge can build up on the
norzle of the steam jet. Insuiated objects on which the
steam impinges can also become charged. if steam is 1o
be uscd for cither purging or cleaning a tank or other
equipment, the sicam discharge nozzle and all conduc-
tive insuiated abjects subject to impingement ot canden-
sation should be bonded (o the tank or be grounded.
Steam purging of tanks should be avoided when suitable
alternatives arc avatlable. Further reference to steam
cleaning of lanks is found in NFPA 327.

4.3 Testing

4.3.1 The tank atmosphere and the excavalion arca
shauld be regularly tested (or flammable or combustibie
vapor concentrations until the tank is removed (rom
both the excavation and the sile. Such lests are to be
made with a combustible gas indicator which is properly
calibrated according to the manufacturer’s instructions
(typicaily on pentane or hexanc in air), and which is
thoroughly checked and maintaired in accordance with
"the manufacturer’s instructions. Persons responsibic for
testing must be compietely familiar with the use of the
instrument and the interpretation of the instrument’s
readings.

4.3.2 The tank vapor space is to be 1ested by placing
the combustible gas indicator probe into the fill opening
with the drop tube removed. Readings should be taken

at the bottom, middle, and upper portions of the tank, -

and the instrument should be cleared after each ceading.
If the wank is equipped with a non-removable fil ubc,
readings should be taken through another opening.
Liquid product must not cnter the probe, Readings of
20 percent or less of the lower flammable timit must be
obtained before the lank is considered safe for remnoval
from the ground.

4.3.3 Combustble gas indicator readings may be
misicading where (he tank atmospherc contains less
than 5 percent by volume oxygen. as io a tank vapor-
{reed with CO., N,, or another incrt gas. in general,
readings in oxygen-deficicnt atmosphberes will be on Lhe
high, or safc, side. [ may be desirable to usc an oxygen
indicator 1o assess the oxygen concentration.

4.4 Removal

4.4.1 Afier thc lank has been {reed of vapors and
before it is removed from the excavation, plug or cap all
aceexsible holes. One plug should have a 1/8-inch vent
hole o prevent the tank (rom being subjested to ex-
cessive  differendal pressure caused by (lcmperature
changes. The tank shouid always be positioned with this
vent plug on top of the tank during subsequent trans-
port and storage.

4.4.2 U[xcavate around the tank to uncover it for
removal. Remove the tank from the cxcavation and
place it on a lovel surface. Use wood blocks ta prevent
movement of the tank after removal and prior to
loading on a truck for lransportation. Use scrowed
(bailcr) plugs to plug any corrosion holes in the tank
shell,

443 When partially or totally removing an existing
underground storage system, a smail amount of con-
taminated backfill may be encountcred. The contamina-
lion can be duc to minor spills and drips during previous
operation of the facilicy or {rom drips and minor spills
that may occur during removal. Contaminated backfiil
may be a potential safety and cnvironmental hazard.
Spills or drips should be conizined to minimize con-
tamination during remowval. If contamination is scvere,
consult local environmental officials, the firc marshal,
or the USEP A f[or assistance and requiremcents, Sce AP
Balletin ‘él& {or (urther information.

4.4.4 Tanks should be labeled after removal from the
ground but prior to removal {rom the site. Regardless of
the condilion of the tank, the label should contain a

Py
v
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Jng against centain types of reuse. The former con-
tents and present vapor state of each tank, including
' vapor-fresing treatment and date should aiso be in-
dicated. The label shauld be similar to the following in
' legibie letters at Jeast 2 inches high:

TANK HAS CONTAINED LEADED GASOLINE®*
NOT YAPOR FREE

NOT SUITABLE FOR STORAGE OF FOOD OR
LIQUIDS INTENDED FOR HUMAN OR ANIMAL
CONSUMPTICON

DATE QF REMOVAL: MONTH/DAY/YEAR

*Or other flammable/combustible liquid. Use the
applicable designation, for exampie., DIESEL.

4.4.5 Tanks that have held leaded motor fuels (or
whose service history is unknown) shouid also be cleariy
labeled with the following information (see APl Publi-
cation 2015A for additional guidelines):

TANK HAS CONTAINED LEADED GASOLINE
LEAD VAPORS MAY BE RELEASED IF HEAT
IS APPLIED TO THE TANK SHELL

4.4,6 Tanks should be removed from the site as -
promptly as possible after vapor-frecing procedures
have been compieted, preferably on the day of tank
removal from the excavation. If a tank remains at the
site overnight or longer, additional vapor may be re-
leased from any liquid absorbed in the tank walis or
residues remaining in the tank.

4.4.6.1 Before the tank is removed {rom the site, the
tank atmosphere-should be checked with a combustible
gas indicator as specified in 4.3 (0 ensure that it does not
exceed 20 percent of the lower flammable limic.

4.4.6.2 The tank shouid be secured con a truck for
transporiation to the storage or disposal site with the
1/8-inch vent hole located at the uppermost point on the
1ank. Tanks should be transported in accordance with
all appiicable local, state, and federal regulations.

SECTION 5—STORAGE OF USED TANKS

.Storage Cansiderations

Even though used tanks that have contained flam-
mable or combustible liquids have been vapor-ireed at
one time, they cannot be guaranteed (o remain vapor-
free. Hydrocarbons may be retained in crevices and
under scale and may be reieased when disturbed or over
a period of time. {t is important, therefore, that ap-
propriate safety precautions be observed at all times.

5.2 Storage Proceduras

5.21 Tan;ts should be vapor-freed before being plac-
ed in storage (see 4.2). Tanks should aiso be free of all

liquids and residues. All tank openings should be tightly
plugged or capped, with one plug having a 1/8-inch vent
hole 1o prevent the tank from being subjected 10 ex-
cessive differential pressure caused by temperature
changes. Tanks should be stored wich the vented plug at
the highest point on the 1ank, All tanks should be
labeled as described in 3.4.4 and 4.4.5.

5.2.2 Used tanks should be stored in secure areas on
the premises of persons familiar with any auendant
hazards and where the general public will not have
access. A fenced yard, apart from othér facilities, is
desirable.

SECTION 6—SALE FOR REUSE

6.1 Considerations for Reuse

Careful consideration should be given to the reuse of
tanks that have been in petroleum storage service. If a
tank is sold for reuse, the purchaser shouid be given a
clear understanding of the former use and present
ion of the tank. The seller of a tank to be returned
rvice in an underground petroteum storage system
must inform the purchaser of the tank of the owner's
notification requirements under applicable federal

regulations (40 CFR 280.11 and 40 CFR 280.22). There:
may also be similar state or local regulations. Buyersof
such tanks shold check with the original manufaciurer
of the tank o determine its suitability for reuse. It is ad~
visable to test the tanks for flammmable vapors (see 4.3)
before they are transported.

CAUTION: Tanks that previously contained gasoline
must not be used for the subsequent storage of food or
liquids intended {or animal or human consumption.
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6.2 Conditions of Sale

A bill of saie shouid be used (o transfer tank owner-
ship. The bill of sale should include the purchaser’s
acknowledgement that he assumes all liability related to
the tank. Bills of sale shouid indicate the former use of
the tank and carry the [ollowing warning regardless of
the former contents of the tank:

TANK HAS CONTAINED LEADED GASOLINE®
NOT VAPOR FREE

NOT SUITABLE FOR STORAGE OF FOOD OR
LIQUIDS INTENDED FOR HUMAN OR ANIMAL
CONSUMPTION :

*Or other flammable/combustible liquid. Use the
applicable desighation, for example, DIESEL.

SECTION 7—DISPOSAL.

7.1 Disposal Criteria

7.1.1  Tanks should be disposed of when they are no
longer fit for the storage of flammable or combustible
liquids or any otier appropriate use, Whether soid to a
scrap deaijer or disposed of at an acceptabie tacility, sul-
ficient holes should be made in the tanks to render them
unfit for further use.

7.1.2 Tanks that have been lined internally or coared
xiernally with epoxy-based or similar maierials may
be accepted by scrap processors. Prior inquiries
uld be made as 10 the requirements of the processor
accepting the tank for scrap.

7.2 Disposal Procedures

7.2.1  After a tank has been vapor-freed, it should be
rendered unsuitable for future use as a storage tank by
puncturing, curting, or drilling numerous hoies in all
sections of the tank.

7.2.2 All tanks should be labeled as described 1n 4.4.4
and 4.4.5.

7.2.3 A bill of sale should be used (o transfer tank
ownership (see 6.2).

7.2.4 Prior (o disposal of used tanks, current {ederal,
state, and local regulations should be checked to deter-
mine if special procedures or preparations are required.

a»
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Cleaning Petroleum Storage Tanks

SECTION 1—GENERAL

1.1 Scope

This publication describes those procedures and precau-
uons for gas freeing, entry into, cleaning, and exiting from
nonportable atmospheric and pressurized petroleum storage
tanks. The practices described in this publication are intended
as a guide for personnel engaged in these activities. These
are considered necessary for the safety and health of per-
sonnel and for the prevention of property damage. It is
recognized that circumstances will determine the specific ap-
plication of the procedures described. This publication does
not apply to refrigerated siorage.

Further information on floating roof tanks is availabie in
AP! Publication 2015B.

1.2 Definitions

our stock is the type of crude oil and intermediate prod-
cis obtained from it that contains quantities ol hydrogen
sulfide, .

Threshold limir vaiues refer to airborne concentrations of
substances and represent conditions under which it is believed
that nearly all workers may be repeatedly exposed day after
day without adverse effect. Because of wide variation in in-
dividual susceptibility, however, a small percentage of
workers may experience discomfort from some substances
at concentrations at or below the threshoid limit; a smailer
percentage may be affected more seriously by aggravation
of a pre-existing condition or by development of an occupa-
tional illness. See the publications of the American Con-
ference of Governmental Industrial Hygienists (1.3).

Vapor-freeing is the replacement of hydrocarbon vapors
with fresh air in a tank.

Vapor indicators are instruments that detect or measure
vapors, sometimes described elsewhere as combustible-gas
indicators, gas indicators, and gasoline vapor indicators.

» .g‘lammbie limirs (see 2.2.1 for definition and discussion).

1.3 Referenced Pubiications

The latest editions of the following standards, codes, and )

specifications shall, to the extent specified herein, form a
part of this publication:
1
Publ 2015A A Guide for Comroiling the Lead
Hazard Associated with Tank Entry and
Cleaning

Publ 201SB Cleaning Open Top and Covered
Floating Roof Tanks
Procedures for Welding or Hot Tapping
on Equipment Consaining Flarmmables
Guidelines for Protecting Against the
Lead Hazard When Dismaniling and
Dispasing of Steel from Tanks Which
Have Contained Leaded Gasoline
Preparing Tank Bortoms for Hot Work
Ignition Risks of Ordinary Flashiights
Guidelines for Work - in Confined
Spaces in the Petroleum Industry
Medical Management of Chemical Ex-
posures in' the Petroleum Industry
Audio-Visual Program

Safe Tank Cleaning

Publ 2201

Publ 2202

Publ 2207
Publ 2212
Publ 2217

Tech. Bull.(OH-8)

ANSI
Z88.2 Pracrices for Respiraiory Protection
Z117.1 Safery Requiremernts for Working in
Tanks and Oiher Confined Spaces
ACGIH?

Threshold Limit Values for Chemical Subsiances and
Physical Agenis in the Work Environ-
meni and Biological Exposure Indices
and companion documents referenced

therein
NFPA?
325M. Fire Hazard Properties of Flammable

Liguids, Gases and Volasile Solids
OSHA*

- 29 Code of Federal Regulations (CFR) 1910

NIOSH?
Recommended Standard for Occuparional Exposure o
Hydrogen Sulfide

JAmerican Nitiona) Standards institute, 1430 Broadway, New York, New
York 10018."

1American Conference of Governroentai Indusaial Hygienisis, Buikding D-5,
6500 Glenway Avenue, Cincinnai, Ohio 45211,

INutional Fire Protection Association, Baterymarch Park, Quincy,
Massachuseas (2269,

“Occupational Saféty and Health Administration, U.S. Government Print-
ing Office, Washingion, D.C. 20402.

INational Institute for Occupational Safery and Heaith, 125 Bakers Drive,
Morgantown, West Yirginia 26505.
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SECTION 2—PRELIMINARY PRECAUTIONS AND PREPARATIONS

2.1 Policies and Training

Each company should organize and maintain a sysiem for
tank entry and cleaning. Personnel employed o clean
petroleum storage tanks should be adequately trained and
thoroughly familiar with the safery precautions for controi-
ling the hazards associated with tank cleaning. If the work
is done by a contractor, a designated company representative
should easure that the contractor is made aware of the cor-
rect procedures to be followed. For additional information,
see API Publications 2015A and 2015B, as well as the API-
sponsored training program, Safe Tank Cleaning.

2.2 Hazards of Tank Cleaning

Petroleum storage tanks can be safely cleaned if proper
procedures and adequate precautions are followed. Without
such safeguards, injury or property damage may result from
explosions, fire, oxygen deficiency, physical hazards, or the
presence of toxic liquids, vapors, or dusts.

.1 EXPLOSIONS OR FIRES

(flammable vapors and gases), air (oxygen), and heat
urce of ignition) are necessary for a fire. Fires and ex-
plosions cannot occur without the presence of all three of
these elements. Mixtures of hydrocarbon vapor and air can
be ignited only if the fuel-to-air ratio is within certain limits.
In the case of gases or vapors that form flammable mix-
tures with air or oxygen, there is a minimum concentration
of vapor in air or oxygen below which propagation of flame
does not occur on contact with a source of ignition. There
is also a maximum proportion of vapor or gas in air abave
which propagation of flame does not occur. The boundary-
line mixtures of vapor or gas in air, which if ignited will
just propagate flame, are known as the lower and upper flam-
mable or explosive limits and are usuaily expressed in terms
of percentage by volume of gas or vapor in air. NFPA 325M,
Fire Hazard Properties of Flammable Liquids, Gases and
Volatile Solids, refers to the mixmure below the lower flam-
mable limit as too ‘*lean’’ to burn or explode and a mixture
above the upper flammable limit as too *‘rich’” to burn or
explode.

The lower and upper flammable limits (LFL and UFL) for
most of those mixnires are between 1 percent and 10 per-
cent hydrocarbon vapor by volume in air, respectively. Other
vapors may have different limits. For precise values for

jous hydrocarbons, see NFPA 325M.
por indicators are calibrated to indicate the percentage
e lower flammable limit of vapors present in the mix-

wire. Although a vapor indicator reading of zero is preferable,
a concentration not exceeding 10 percent of the lower flam-

- tension cords.

mable limit will provide ample safety for performing hot.
work.

CAUTION: At 10 percens of the lower flammable limit, the
hydrocarbon concentration will, in aimost all cases, still ex-
ceed the threshold limit values of toxic materials, and ap-
propriate personal protective equipment should be used. See
2.2, 2.3, and 4.7.

Ignition does not occur in petroleum vapor and air mix-
tures nicher than the upper flammable limit. However, rich
mixtures may be ignited and burn when diluted with outside
air at tank openings such as haiches, manways, vents, or
other openings. A rich mixmure may remain in a tank after
the liquid has been removed. When being vapor-freed by ad-
mission of air, tanks containing a rich vapor space will be
in the flammable range sometime during the ventilation pro-
cess. During the vapor-{reeing operaton, the presence of per-
sonnel on or adjacent to the tank should be minimized.

Vapors that issue from openings in a tank are usually
heavier than air. If released near ground level, they may
ravel along the ground a considerable distance from the tank.
During the tank vapor-frecing operation, all sources of ig-
nition in the tank or in the vicinity of the tank should be

fimi : |

Even after a tank has been freed of vapor, flammable mix-
tures may still be formed later from remaining residual li-
quids and sludges or from the entry of a liquid or vapor from
an owtside source, Petroleum vapors or liquids may enter
a tank through unblinded lines or leaks in the bottom of the
tank. Vapors may evolve wiihin a2 supposedly empty and
clean tank from flammables in overlooked places. Some of
the more common sources are sludge, scale, hollow roof sup-
ports, unseaied sections of foam chambers, pontoons, heating
coils, leaking bottoms, and internal wooden structures or
other absorbent materials. Heat from the sun, steam trac-
ing, or hot work may result in increasing the tank vapor con-
tent. Tank vapors should be checked frequenty even if in-
itial measurements indicate airborne quantities are within ac-
ceptable limits.

Flammable mixtures may be ignited by many ignition
sources, including open flames, gasoline engines, diesel
engines, lightning, electrical shorts in worn or defective ex-
sparks. Spark sources include electrical
lamps, power tools, fixtures, switches, nonexplosionproof
appliances, welding, and staric electricity. Another source:
of ignition may be present in tanks that have been used for
the storage of soug stocks or aromatic tars. Finely divided
iron polysuifide deposits, which are pyrophoric on exposure
lo air, may form when sulfur compounds in sour stocks react
with the iron of storage tanks. When these pyrophoric
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deposits come in contact with air, a heat-generatng chemical
reacton takes place. If the heat is not dissipated, spot
temperatures high enough to ignite a flammable mixwre or
residues can be reached.

Flammable deposits. such as condensed hydrocarbon or
scale that may have formed on the underside of the tank roof
or on rafters, can be ignited by cuning or welding opera-
tions on the roof. Such underside areas should be wened
down and kept wet while hot work is being performed on
the roof.

The cleaning of jumbo size tanks may present special prob-
lems due to their very great volumes and large diameters.
Special consideration will have to be given to ventilation and
sludge removal. Special precautions and procedures, not in-
cluded in this publication, should be established by the tank
owner, Deviation from the guidelines in this publicaton may
be necessary; however, the end objective of conducting clean-
ing safely must be achieved.

2.2.2 TOXIC LIQUIDS, YAPORS, AND DUSTS
2.2.2.1 Hydrogen Sulfide

Hydrogen sulfide is an extremely toxic, flammabie gas en-
countered in the production and processing of high-suifur-
¥ content crude oil and crude oil fractions. It is coloriess and
has a foul, roen-egg odor. Since hydrogen sulfide is heavier
than air, it will collect in low places. The atmosphere in ail
tanks that have contained sour stocks should be considered
toxic, and special precautions are necessary for safe clean-
ing. Formnately, hydrogen sulfide is gradually eliminated
by refining processes and is virtually absent from most
finished products. [n low concentrations, it is detectable by
its characteristic odor. However, smeil cannot be rejied upon
to forewam of dangerous concentrations because exposire
1o higher concentrations of the gas immediately paralyzes
the senise of smell. A short exposure to lower concentrations
has a similar desensitizing effect.

The Occupational Safety and Health Administration does
not have an 8-hour time-weighted average (TWA) reference.
The current OSHA standard for hydrogen sulfide is a ceil-
ing level of 20 parts of hydrogen suifide per million parts
of air (ppm), or a maximum allowable peak of 50 ppm for
10 minutes once, if no other measurable exposure occurs.
The National Instinste for Occupational Safety and Health
has recommended that the permissible exposure limit be
reduced to 15 milligrams per cubic meter (10 ppm) aver-
aged over a.10~-minute period, and that work areas in which
the concentration of hydrogen suifide exceeds 70 miiligrams
per cubic meter be evacuated. The NIOSH Recommended
Standard for Occuparional Exposure to Hydrogen Sulfide
should be consulted for more detailed informadon. In addi-
tion, the American Conference of Governmental Industrial
Hygienists recommends a threshold limit vaive of 10 ppm

(8-hour TWA). Check the latest edition and with your
employer concerning exposure limits.
Tests for the concentration of this toxic gas in an at-

. mosphere can be made with various hydrogen sulfide in-

dicators. The accuracy and response times of such indicators
will vary. Users should be informed of these and other limita-
tions of the instrument being used.

Excess exposure to hydrogen sulfide causes death by
paralysis of the respiratory system. There is some indica-
tion that the presence of alcohol in the blood aggravates the
effects of hydrogen sulfide in acute poisoning cases. In mild
doses, it is irriaating to the eyes and respiratory tract.
Repeated short accidental exposure may lead to chronic ir-
ritation of the eyes, nose, and throat. However, the effects
of such exposure are not cumulative in action, and the symp-
toms usually disappear soon after removal from the mild ex-
posure. It should be well understood that the sense of smell
may be rendered ineffective by hydrogen sulfide, which can
result in an individual failing to recognize the presence of
dangerously high concentrations.

Hydrogen suifide is a flammable gas that burns in air. Its
flammable limits are 4.3 10 46 percent by volume in air.
Therefore, the usual precautions against sources of ignition
must also be observed when this hazard exists. A 1est for
hydrogen sulfide should be made before any work is started
on tanks that have contained sour stocks, and subsequent tests
should be repeared at frequent intervals. Only after meeting
the requirements specified in 4.7 Case [ is it safe to enter
tanks without respiratory equipment.

A tank that has contained leaded gasoline requires special
precautions (see 2.2.2.2).

2.2.2.2 Lead Antiknock Compounds

NoTE: If the wnk 10 be cieaned has ever comained lesded gasoline, Publica-
tion 2015A should be available for ready reference.

A tank that has been used for the mixing or storing of
gasoline to which lead antiknock compounds have been added
is a potenuial source of organic lead poisoning. Lead anti-
knock compounds are highly toxic, They are volatile and may
enter the body through the respiratory system. In liquid form,
they may be absorbed through the skin. Symptoms and ef-
fects vary considerably, depending on the degree of exposure
and whether poisoning. is due to a single massive exposure
or to a rilatively low level over a period of days or weeks.
Effects range from subtle to serious central nervous system
disorders and psychological symptoms. Exposurecan be ir-
rirating 10 the eyes and there may be reproductive effects.
Individuals should be in generally good physical and mental
health. The presence of neurological disorders, alcoholism,
or a history of gastrointestinal disorders may be reasons for
disqualification. The effects of any toxic hazards can be ac-
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cewsuated by poor health, a cold, fatigue, overheating, skin
abrasion, or lowered physical resistance. Exposure limits for
the lead package, tetraethy| lead (,TEL) and/or tetramethyl
lead (TML), as pertinent, by the Occupational Safety and
Heaith Administration, the American Conference of Govern-
mental Industrial Hygienists, and the employer should be
reviewed. For additional information, see the references in
1.3

Entering a tank that has contained leaded gasoline may be
hazardous because of the presence of volatile organic lead
compounds in the sludge and in the scaie of the tank sheil.
A tank that has ever contained leaded gasoline and has been
used to store other products without prior cleaning should
always be considered lead-hazardous. The siudge in such a
tank may contain organic lead for an indefinite pericd.

Other lead poisoning hazards may arise from decomposi-
ticn products of lead antiknock compounds that have ac-
cumulated in the scale and sludge on the tank bottom or in
the scale of the interior surfaces of the tank. Although some
of these lead compounds may be nonvolatile, the applica-
uon of intense heat, such as in torch cutting and welding,
may create vapors that are dangerous if inhaied. The scai-

‘nd scraping of the dry internal surfaces of such a tank

ontaminate the atrnosphere with dust containing hazar-
quantities of organic lead.

A worker who enters a tank that has contained leaded
gasoline should wear protective respiratory equipment and
dress in prescribed clothing (see 2.3). Light-colored outer
clothing is recommended so that persons working inside the
tank may be more readily observed and contamination im-
mediately recognized. At the end of the day or upon con-
tamination, contaminated clothing should be removed and
laundered before reuse. Each worker should thoroughly
bathe, using soap, at the end of each day's work or before
being reassigned to another job.

Sludge from tanks that have contained leaded gasoline
should be kept wet until disposal. Sludge is hazardous to han-
dle even after it has been removed from the tank. It should
be disposed of as described in API Publication 2015A.

A tank cannot be considered lead-hazard free until:

1. It has been cleaned and all sludge has been removed.
2. Loosely adherent material has been scraped from all sur-
faces that have been in direct contact with the sludge and
the material has been removed from the tank.

3. It is essentially dry and void of liquids and puddles.

4. It has been thoroughly ventilated after the foregoing

operations.
. A lead-in-air analyzer has been used to determine that
tank is lead-hazard-free (see API Publiication 2015A).

—AUTION: Concrete tanks or tanks containing absorbent
material cannot be rendered lead-hazard-free. Also, if there
is apparent evidence of a leaky bontom, frequent lead-in-air

analyses should be made to ensure that the aunosphere within
the tank remains at a safe lead concentration.

It is unsafe 10 use steel from tanks that have contained
leaded gasoline for the subsequent storage of food or liquids
intended for animal or human consumption (see AP Publica-
tton 2202).

2.2.2.3 Dusts

Where perceptible dusts are present, respiratory protec-
tion and protective ciothing should be womn: The American
Conference of Governmental Industrial Hygienists publica-
tion Threshold Limit Values for Chemical Substances and
Physical Agenis in the Work Environment discusses various
types of dusts. See aiso, OSHA rules 29 CFR 1910.1000
and Table Z-3 regarding mineral and inert dusts.

2.2.2.4 Petroleum Substances

When high concentratons of peroleum hydrocarbon vapor
are inhaled, symptoms of intoxication may resuit. These
symptoms, ranging from simple dizziness to excitement or
unconsciousness, are similar to those produced by aicohol
or the anesthetic gases. If such effects occur, the individual
should be removed to fresh air. For minor effects of ex-
posure, fresh air and/or sniffing oxygen results in rapid
recovery. If breathing has stopped, artificial respiration
should be applied promptly. Medical artention shouid be ob-
tained as soon as possible.

Tests have shown that prolonged or repeated exposure 10
some petroleum substances, in liquid or vapor form, may
cause serious illness, including cancer, in laboratory animals.
The significance of these results to human health is not fully
understood because of the difficuity in translating 10 humans
the data from animai tests. Nevertheless, everyone should
minimize exposure to petroleum substances. The following
heaith precautions are suggested:

1. Minimize skin contact and breathing of vapors.

2. Keep away from mouth; harmful or fatal if swallowed.
3. Keep work areas as clean as possibie and well ventilated.
4. Clean up spills prompdy.

S. Use soap and water or waterless hand cleaner to remove
any pemoleum product that contacts skin. Do not use gasoline
or similar solvents to remove oil and grease from skin.
6. Promptly wash oii-socaked clothes, and avoid using oil-
soaked leather goods. '

Informatidn concerning health risks with respect to par-

ticular materials. should be obtained from the employer, the.

supplier of that material, or the Material Safety Data Sheet.
Government health, safety, and environmental agencies are
additional sources of information.

Obtain exposure limits and personal protection guidance
from the employer and see 2.2.3.

\—

ae @ rre



CLEANING PETROLEUM STORAGE TANKS

sf

2.5 Welding Fumes

The toxicity of welding fumes depends on their composi-
tion and concentration. The composition and quantity of
fumes depends on the materials being welded. the composi-
tion of the rods and any coatings or paints, the process be-
ing used, and the circumstances of use. Toxic fumes are
generated from welding on metals coated with or contain-
ing alloys of lead. zinc, cadmium, beryilium, and cenain
other metals. Some paints may produce toxic fumes when
heated with the welding torch. The potential heaith effects
range in type and severity depending on these factors, and
some effects can be extremely serious.

Further detailed information on welding toxicity and ap-
propriate protective measures such a respirators can be ob-
tained from your employer and by consulting Threshoid
Limits Values for Chemical Subsiances and Physical Agents
in the Work Environment (latest edition) by the American
Conference of Govenmental Industrial Hygienists; OSHA
regulations (see 29 Code of Federal Regulations Subpart Q
(Welding, Cuuing, and Brazing) 29 CFR 1910.251 and
following, and Subpart Z (Toxic and Hazardous Substances)
29 CFR 1910.1000 and following); API's Medical Manage-
ment of Chemical Exposures in the Petroleum Industry
(Technical Bulletin OH-8); and other references listed in 1.3

‘ this publication. ;
.2.2.6 Qther Chemical Hazards

Knowledgeable persons should be consulted when tanks
conaining rmaterials such as acids, caustic high-boiling-point
aromatics, and toxics not specifically referred to in this
publication arz {0 be cleaned.

2.2.3- OXYGEN CONTENT AND PETROLEUM
AND CHEMICAL VAPORS

Work involving entry into an empty petroleum tank without
the use of respiratory protective equipment must meet all the
following requirements:

1. Oxygen content is no less than 19.5 percent measured
by an oxygen analyzer instrument.

2. Toxic vapor concentrations are within their established
exposure limit values, as specified by the employer. Also
see the references listed in 1.3.

3. Hydrocarbon vapors are below 10 percent of the lower
flammable limit.

4. The tank has been cleaned in accordance with API

Publication 2015A if it has ever been in leaded gasoline-

service.
The threshold limit values or permissible exposure limits

- ‘iswd for most petroleum hydrocarbon vapors refer to time-

eighted average concentrations for a normai 8-hour work-
day. Provided there are equivalent periods below the

threshold limit value. exposures above the average threshold
limit value concentration are generally permitted for many
petroleum hydrocarbon vapors. However, in a few instances,
such as in the case of benzene, the permissible variations
above the threshold limit value are relatively smail and are
linked to corresponding maximum periods of exposure.
‘When multipie hydrocarbon vapors are present, the combined
effect of the various hydrocarbons in the product vapor must
be considered as much as that of its individual components.
These multiple hydrocarbon vapors occur in gasoline vapors,
kerosine vapors, various motor fuel biending stocks, some
solvents, and other peuroleum distillates.,

1In the absence of information to the contrary, the effects
of the different components should be considered as additive.
The combined threshold limit value may be caiculated. The
threshold limir value of the mixture is exceeded if:

C, C,

- TVL, TVL,

Ca
ven —_WI..ﬂ

exceeds unity.

Where:
C = observed concentrations.
TLY = threshold limit value for any number of the mix-
ture's different componerts, 1,2, ... n.

This formula applies only when the components in a mix-
ture have simjlar toxicological effects; they should not be
used for mixwres with widely differing reactivides. See the
American Conference of Governmental Industrial Hygienists
formula for independent effects (see 1.3).

Judgments on the extent to which the threshold limit value
may be exceeded for short periods of unprotected exposure
without risk of injury to heaith should be based on knowledge
of the following factors: the chemical compositicn of the
vapor, the effects of high concentrations for short exposure
periods, the possible cumulative nature of repeated ex-
posures, the duration of such exposures, the threshold limit
value, and the oxygen contear. Use of the expert guidance
of medical or industrial hygiene personnel is always
advisable, ’

Testing tank atmospheres for vapor concentrations in the
range of 20 to 1000 parts per million for the petroieum
hydrocarbons encountered in refining and producing opera-
tions can be performed accurately with a supersensitive-type
vapor indicator. Other highly sensitive measuring pro-
cedures, such as gas chromatography, can also be used when
such seryices are available. In the absence of such in-
struments, calibrated self-indicating detector tubes can be
used to measure low concentrations of specific hydrocarbon.
vapors,

The oxygen content of the tank atmosphere can also be
accurately measured by appropriate devices, which are
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.lablc from safery supply houses. To obtain a safe tank

.. J

~mosphere, the space should be mechanically venuiated until
the vapor concentrauion in the interior spaces and near the
opening to the tank has been lowered 1o the appropriate ex-
posure limjt value. Because some hydrocarbon vapor may
be released duning tank cleaning procedures, mechanical ven-
tilation should be continued and its effectiveness verified by
periodically menitoring the tank atmosphere. If suitable vapor
testing equipment is not available, tank entry must not be
attempted under any circumstances.

Air within a tank that has been closed for an extended
period, even though the tank has been previously cleaned
and is empry, may become deficient in oxygen if the tank
metal has rusted. [f the oxygen content of the tank cannot
be increased 1o at least 19.5 percent by mechanical ventila-
tion, entry without approved air suppiied respiratory pro-
tective equipment should not be permitted. If the oxygen con-
tert is below 16 percent, entry must not be made.

2.2.4 PHYSICAL HAZARDS

In addition 1o injury or property damage, which may resuit
from fires, explosions, toxic conditons, or asphyxiation,
trouble may result from other causes, such as:

Inadequate training of workmen or lack of competent
pervision.

2. Structural failure of the tank shell, roof, roof support
members, swing line cables, or other tank members. Cer-
1ain types of roof paneis on internal floating roofs will not
support a worker’s weight.
3. Tools or other objects dropping {rom overhead.
4. Falls through thin, corroded roofs or from scaffolds
stairs, and ladders.
5. Tripping over hose, pipes. tools, or equipment.
6. Slipping on wet, oily surfaces or colliding with objects
in inadequately lighted interiors.
7. Accidental discharge of steam, high-pressure air, water,
or oil, either into the tank or against personnel working out-
side, due to the omission of piping blinds.
8. Insufficient or faulty persona( protection equipment.
9. Use of improper or poorly maintained tools, especially
electrical tools or squipment.
10. Failure to disconnect or make inoperative electrical or
mechanical equipment when not in use or failure to blind
pipes connected to the tank.
11. Noise in excess of acceptable levels.
12. Inadequate lighting.
13. Inadequate working space.

2.3 Personal Protection
2.3.1 CLOTHING
Before entering a tank, each tank cleaner must be prop-

erly dressed for tank cleaning work. Clothing and equipment
must provide for personal protection. Each day, tank cleaners
should wear clean clothing, including fresh socks and
underwear. A hard hat guards against head injuries. A long-
sleeved shin, long pants, and gloves help protect the skin
against irritating materials. Gloves and either shoes or boots
should be made of a material that the residues cannot
penetrate. L

Light-colored clothing is preferred. This makes it easier
10 see the cleaning crew members when they are working
inside the tank, and splashes of siudge show, up berter on
light-colored clothing.

If a tank cleaner’s clothing becomes contaminated with tank
sludge, the cleaner should immediately shower and change
into ciean work clothes. This practice is particularly impor-
tant if the cleaner is working in a tank that has contained
a toxic substance. Oil-contaminated clothing should not be
kept in locker rooms, stored in lockers, or piled in bins. If
not decontaminated immediately, the clothing should be
placed in closed metal containers.

Tank cleaners should bathe with soap and water at the end
of each day’s work and when a tank-cleaning job has been
completed. Hands and face should be washed thoroughly
before meals.

2.3.2 BREATHING APPARATUS

Protective respiratory equipment for tank cleaners should
provide a positive air pressure in a full-facepiece mask
throughout the breathing cycle. Canister-type masks must
not be used while working inside tanks because they do not
provide proper protection against vapor concentrations even
below 2 percent, nor do they protect against oxygen defi-
ciency. Positive air pressure may be supplied to the full-
facepicce mask in the following ways:

1. From a motor-driven positive-pressure blower, the
discharge of which is connected to the full-facepiece mask
by means of a low-pressure hose line from 0 to 25 pounds
per square inch (0 to 1.76 kilograms per square centimeter).
The blower air inlet should be located in an arca where the
air will remain free of contaminants, especially not near
engine exhausts,

2. From cquipment which supplies breathing air. The
discharge of the equipment is conpected by means of an
intermediate-pressure air line to a reducing valve carried by
the tank cleaner. The use of air from plant air lines is not
recommended because the air from such sources is not
reliably é:e of toxic contaminants or oil, nor is the supply
under the coatrol of the wank crew. The use of portable
engine~driven compressors, of the type used to power air
tools, to supply breathing air is not recommended. Reliance
on such units is unwise because the continuity of operation
is not highly reliable, the fuel supply may be depleted with
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‘x attendance, and the air delivered could contain toxic

substances.

3. From one or more high-pressure breathing-air cylinders,
from 200 to 2000 pounds per square inch (14.06 to 140.6
kilograms per square centimeter), fitted with reducing valves
10 reduce to intermediate pressure. The discharge side of one
reducing valve is connected by means of an intermediate-
pressure air line to a second reducing valve carried by the
tank cleaner. A low-pressure air line, carried by the tank
cleaner, connects the low-pressure side of the second reduc-
ing valve 1o the full-facepiece mask.

4. From a high-pressure, breathing-air cylinder, complete
with reducing valve, carried by the tank cleaner. The low-
pressure outlet of the reducing vaive is connected by means
of a low-pressure air- line, carried by the tank cleaner, to
the full-facepiece mask. Because of the limited air supply,
this seif-contained equipment is recommended only for tank
entries of short duration, such as for inspection, minor repairs
or to provide emergency assistance.

CAUTION: Do not use oxygen cylinders or botnies for
breathing-air purposes due to potenual fire hazards and the
risk of hypervenulation,

Breathing air equipment should be located on the upwind
side of the tank opening so that only fresh, uncontaminated
air will be supplied. The breathing air intake of a biower
or compressor should not be placed near an internal-
combustion engine exhaust. Where practicak, the equipment
should be provided with a vertical intake extension or be
placed on a bench to elevate the intake above ground level.
Where air is supplied from one or more high-pressure
breathing-air cylinders, care must be exercised to properly
locate and secure the cylinders to protect them from physical
damage. An uninterrupted air supply to the full-facepiece
masks must be maintained untii all persons are out of the
tank and have removed their facepieces.

Appropriate standby surveillance should be provided to
monitor persons working inside the tank, the supply of
breathing air, and conditions outside the tank. The type of
rescue that might be necessary should be reviewed for each
type of tank before entry.

Low- and intermediate-pressure hose connections should
be inspected frequently and kept tight at all times. If the hose
is pulled or twisted, a connection may be loosened while the
hose is in use. Therefore, personnei should be instructed not
to step on or twist hose lines. Air-supply hose lines should
be inspected daily during use and tested frequenty to guard
against leaks. Defective hose should be replaced.

If a workman detects an odor such as gasoline while wear-
ing a full-facepiece mask. he should leave the tank im-
mediately. The source of the odor must be determined and
eliminated before re-entry into the tank is permitted.

The user of the mask may remove his hat or cap to ensble -

him to adjust the facepiece for a tight fit. It is essential that
articles such as tobacco, snuff, and chewing gum be removed
from the mouth before punting on the mask. Contact ienses
should not be worn with respiratory protection masks.

After the facepiece has been adjusted and tightened, it
should be tested for leaks. This is accomplished by inhaling
while the end of the supply tube is closed with the palm of
the hand. Modified self-contained breathing apparatus tube
masks require that the coupling be piugged to accompiish
the test. If the facepiece collapses against the face, the fit
is satisfactory. If it does not, leaks should be located and
eliminated. Leaks may be caused by tempie bars on glasses,
facial hair, absence of dentures, scars, cerain facial shapes,
or an incorrect respirator facepiece size for the wearer.

Persons should not be assigned to tasks requiring use of
respirators unless it has been determined that they are
physically able to perform the work and use the equipment.
The local physician shall determine what health and physical
conditions are certinent. The respirator user’s medical status
should be reviewed periodically—annually, for instance.

Instructional written operating procegures for respiratory
equipment should be availabie at the job site.

Under no circumstance should masks be removed inside
the tank.

Facepieces should be cieaned frequenty with soap and
water, at east at the end of each day. Upon completion of
the job. they should be properly stored in seaied plastic bags.
The use of a mild disinfectant is recommended before stor-
ing the facepieces. The facepiece should be stored in a man-
ner that will protect it from sunlight, dust, excessive heat
or cold, moisture, and damaging chemicals.

Upon compietion of the job, hoses shouid be thoroughly
cleaned, dried, and capped before storing. Parts of mask sets,
including the hammess and lifelines, should be cleaned and
dried to prevent deterioration and shouid be ready for reuse.
Equipment should be protected against exposure to excessive
heat. Any repairs or replacements should be made as soon
as the need for them has been established.

2.3.3 MISCELLANEQUS

Full-coverage eye-protection equipment should be womn
while scraping scale, cutting rivets, or spreading sawdust or
other absorbents. Such equipment should be cleaned. fre-
quently and should be washed and sterilized upon compie~
ton of each job. Frequent or prolonged contact with oil may
irritatefor burn the skin and cause serious discomfort. Should
such expasure become unavoidable, use. gloves or, if
necessary, the hands: may be coated with: commercial,
nongreasy barrier creams which will provide partial
protections

Tools and equipment should be cleaned thoroughly at the

e
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| )f each day and immediately after a job has been

cuinpleted.

After a tank has been cleaned and closed for an extended
period, the tank amnosphere should be checked for oxygen
deficiency and tested for threshold limit value before re-entry.
Only when the threshold limit value requirement has been
met and the oxygen content in the tank atmosphere is above
19.5 percent by volume is it safe for men to enter a tank
without respiratory equipment (see 4.7 Case I).

2.4 Emergency Plan and Standby
Personnel

An emergency plan should be developed and available.

Standby personnel should be provided where indicated.

Means of alerting workmen to come out of the tank in the
event of an external emergency should be considered.

SECTION 3—TANK-CLEANING OPERATIONS

3.1 General

Hazards encountered while cleaning petroleum storage
tanks can oe controlled by proper planning, inspection, and
training. Tank-cieaning operations involve the following ma-
jor steps:

1. Preliminary preparations, including external inspection
of the tank and surveying the immediate area, training and
F trination of the crew, and inspection of equipment.
ermining that the dike area is free of flammable or
X materials before personnel are permitted to enter the
tank. )

3. Controlling sources of ignition in, around, and on the
tank.

4. Emptying the tank by pumping and floating with water.
This is probably the most commonly used procedure, but
other methods may be employed.

S. Blinding off the tank and deenergizing electrical circuits
after as much as the contents as possibie have been removed.
6. Vapor-freeing the tank.

7. Testing the tank for oxygen, hydrocarbon vapors, and
toxic gases.

8. Opening the tank for entry and removal and disposal of
sludge.

3.2 Preparation for Cleaning

A supervisor who is. competent 0 handle tank-cleaning
operations should be placed in charge of the operation. He
should first determine the type of product that the tank last
contained and those contained in the past, as well as the in-
dicated amount of sludge within the tank and the physical
condition of the tank itseif. He should make a survey of the

cleaning operations.
uipment used for tank-cleaning operations should be in-
.pected to ensure that it is free of defects and adequate for
its intended purpose. Tank cleaners should be instructed in

‘ iurrounding area to determine whether it is safe to perform

the proper use of all equipment, as weil as safety precau-
tions and rescue procedures.
Vigilance is required on the part of everyone engaged in

tank cleaning. All persons involved in tank cleaning shouid -

be trained and well informed of the fire and health hazards
of tank cleaning. Such a training and indoctrination program
promotes cfficiency and minimizes the possibility of injury
and fire, which might result from error or misuse of equip-

ment. Personal injury and property damage are less likely

to occur when employees have a thorough knowiedge of the
operation, the proper use of protective equipment, and the
hazards involved before the job begins.

Personal protective equipment should be inspected before
each use to ensure that it is approved, in satisfactory condi-
tion, and suitable for the use intended.

3.3 Control of Sources of Ignition

Before any work is done that might involve release of
vapors, roads in the tank vicinity should be barricaaed and
posted. All sources of ignidon, including smoking, welding,
or other work that might be a source of ignition, should be
eliminated from the area where flammable vapors may be
present or may travel. This area should be kept free of ail
sources of ignition, such as electrical and internal combus-
tion engine equipment, from the time tank cleaning starts
until the tank is vapor-{ree and the sludge has been removed.
Then, if the equipment is used, it should be placed well away
from the tank, preferably upwind to minimize the ignition
hazard. No work should be done if the direction of the wind
might carry vapors into areas where they might produce a.
hazardous condidon, or when an electrical storm is either

" in progress o threatening. Even after as much oil as possi-

ble has been floated. out of the tank and vapor-freeing has
been completed, a hazardous condition may recur because
of change in temperature, because of agitation of the sludge
within the tank, .or other reasons.

Vacuum trucks, if used to remove sludge from the tanks,
should be located outside the dike where vapors will not reach

Qe
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Qntcmal—combusﬁon engines. The vacuum pump exhaust
s should be discharged through hose of adequate size

and length downwind of the truck.

No artficial lights except approved dry-cell-powered
tlashlights (see APl Publication 2212), safery lanterns, cap
lamps, or approved low-voltage lighting suitable for hazard-
ous locations should be used inside the tank until the tani
has been vapor-freed. Ponable lights used outside the tank
should be classified for hazardous locations, and exiension
cords should be equipped with connectors or switches ap-
proved for hazardous locations. Such equipment, when used,
should be thoroughly inspected to ensure that it will not be
a source of ignition. ‘

Unexpected sources of ignition often occur, so-it is not
sufficient just to eliminate conditions known to be a possi-
ble source of ignition. Every effort must be made to avoid
the release of vapors near ground level during ventilation
and cleaning operadons. Cleaning tanks at night should be
discouraged because of limited visibility.

Fire exunguishers and fire hoses readily at hand are
advisable.

To prevent spoataneous combustion, sludge removed from
tanks thar have contained sour stacks or aromatic tars should
be kept wer until final disposal. :

.4 Emptying the Tank
Before the tank is opened, all residual product should be

pumped or drained off 10 the lowest possiblc'level through
the water draw or pumpout connection. This pumping or
draining may be augmented by adding water through existing
piping connections, not through a roof opening, to float any
remaining residual out of the tank.

3.5 Blinding Off and Electricall\;
Isolating the Tank

After-all possible residual oil has been removed, steam,
foam, and all other piping connected to the tank should be
blinded off as close as possible to the tank—on the 1ank side
of tank valves. This will prevent hydrocarbon vapors or li-
quids from entering the tank from the lines. Blinding off is
accomplished by first closing all the valves nearest the tank,
then breaking the connections and placing blinds in all the
lines. Blinds should be of sufficient strength and thickness
to withstand the maximum pressure that might be exerted
against the blind.

Before the blinds are installed, all lines between the tank -

and the blind location should be drained or flushed. In addi-
tion, valves in lines outside the dike and nearest to the tank
should be closed, and caution tags should be arached to these

pecied to ensure that the seai is intact and that oil is not
trapped in an area open to the tank. Drains at the base of

‘;:Slves. Foam chambers on the tank should be opened and

pipe risers 1o the chambers shouid be left open. Heating coils
should be turned off and valves 1agged or locked *‘closed.”’

Electrical connections 10 mixers and other electrical equip-
ment should be disconnected, tagged. and locked out. If the
tank bottom is protected {rom corrosion externally by an im-
pressed current system, a bond wire should be used when
disconnecting pipe flanges. All 1ank ground cables and cable
clamps should be inspected to ensure grounding and bond-
ing integriry.

3.6 Work on the Tank Roof and in
Tank Vicinity During Vapor Freeing

CAUTION: Some tanks, on being emptied. may be in the
flammable range. Work on the roof and adjacent to the tank
should be limited to that which is essential. Workers should
not be permitied on internal floating roofs during vapor
freeing.

When it is necescary for workmen to go onto a tank roof,
an inspection should be made to determine what safety
measures are nceded. Planks should be used to disuribute
workers' weight over a larger surface if the roof is in ques-
tonable condition. Satety beits and lifelines can be used, with
a designated rescue worker standing by in the event of an
accident.

When work is being performed on the outside of tanks that
have contained sour stocks, in locations whene exposure may
occur, workers should wear protective respiratory equipment
that provides an independent air supply. '

3.7 Vapor-Freeing the Tank

Where conditions permit, it is preferable that the tank be
freed of flammable vapors before other steps are undertaken.
In the initial stage of vapor-fresing, while the tank still con-
tains a flammable mixture, work in the area shouid be kept
to a minimum.

A principal consideration in vapor-freeing a tank is the
disposal of displaced vapor to minimize the possibility of a
hazardous condition in the surrounding ar=a. Effective
disposal and the precautions required depend to a large ex-
tent on whether vapors are to be displaced by mechanical
ventilation, siteam ventilation, or natural ventilation,

3.7.1 MECHANICAL VENTILATION

Several methods of mechanical ventilation are-quick and
are considered safe. Vapors may be drawn from top man-
ways by eguctors or fans, or air may be forced through bot-
tom sheil ‘manways by air, steam, or electric-motor driven
fans suitable for hazardous locations. In each case, the air
mover should be clectrically bonded to the. cank.

The time during which the vapor/air content in the tank
will be flammable shouid be reduced 10 a minimum. One
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-esirable method of accomplishing this is 10 piace an educ-
for in a top manway with a flexible wbe attached to the educ-
tor and extending it to near the tank bottom. The heavy
vapors are thus drawn from near the bortom through the tube
and eductor and discharged upward. The shell manway cover
is left on, and the lighter air enters the tank through the top
manway.

Discharging the vapors at the top of the tank allows max-
imum mixing with outside air and reduces the chances of
flammable mixtures reaching a source of ignition. No work
should be permirted on top of the tank while vapors are be-
ing educted.

Another method is to use an eductor or an air-,, steam-,
or electric motor-driven blower to draw vapors from the top
manway and allow air 0 enter the tank from the bottom shell
manway. Such an exhaust fan or eductor should be started
at a low delivery rate to avoid a vacuum in the tank before
the sheli manway is opened. This will establish a pressure
differennai so that there will be no release of vapor at ground
level when the shell manway cover is removed. After the
shell manway cover has been removed, the exhaust eductor
shouid be operated at full capacity.

Another mechanical method is to place the blower in the

ttom manway and force air into the tank, ailowing the
r-air mixture to escape through the roof manway. The

er should be left on the roof manway unril after the blower
is instailed in the shell manway. The roof manway cover is
then removed and the blower started.

The blower may be air-, steam- or electric motor-driven.
If an electric motor-driven blower is used, the motor and
all clectrical cables and connectors must be suitable for
hazardous locartions. If a gasoline engine-driven blower must
be used, the engine is an additicaal source of ignition and
must be located away from the tank, preferably outside the
dike and on the upwind side of the tank.

A canvas duct may be used to carry air from the blower
outlet to the manway. Care must be taken not 1o place the
blower intake near other possible sources of vapor release,
such as adjacent tanks, sewers, or loadings racks.

3.7.2 STEAM VENTILATION

Steam ventilation may prove advantageous in some cases,
but its use introduces some special hazards. To be effective,
it must be introduced at a rate high enough !0 raise the
temperamre inside the tank to at least 170 F (77 C). Often
the available steam is insufficient to do this, parucularly dur-
ing cold weather or on large tanks. If the temperature in the:
tank reaches equilibrium below 170 F (77 C), the steam will
as fast as it is introduced and no more vapors will
expelled.

The flow of steam into the tank may also generate stadc
electricity, which can cause sparks and the ignition of flam-

mable vapors. The pipe or nozzie of the steam hose, if one
is used, must be bonded to the tank, but this will not prevent
a charge from being generated by the steam after it leaves
the nozzie or the end of the pipe. A charge may accumuiate
on an electrically insulated object inside the tank and resuit
in sparking when the object comes close to any part of the
tank at ground potential.

Steam should be introduced through a connection near the
bottom of the tank, and either the roof manway or the gage
hatch should be left open during the entire operation. This
will avoid both the building of excessive pressure while
steaming and the creation of a vacuum while cooling. When
employing sieam vapor-frezing, be certain that suificient
vacuum venung is provided to prevent any vacuum forma-
ton within the vessel from rapid steam condensation.

3.7.3 NATURAL VENTILATION

The least desirable method to vapor free a tank, since it
couid allow vapors to drift to a source of ignition, is to simply
remove roof and shell manway covers and let the tank stand
unal nawral ventlation makes the tank gas-free. This is also
a slow process. At least at the starr, the vapors will flow from
the shell manway and, at times of little wind, may drift con-
siderable distances. Wind or heat from the sun may cause
the vapors to reverse and flow from the roof manway, par-
ticularly near the end of the operation. Sometimes wind sails
can be used to increase the rate of ventilation.

Because drift and concentration of vapors arc unpredic-
table, no work should be permitted in the vicinity of the vea-
tilation and only the person, in proper protective clothing
and equipment, making occasional gas tests should be ai-
lowed in the area.

- 3.8 Control of Pyrophoric Deposits in

Sour Stock and Aromatic Tar Tanks

If the tank has contained sour stocks or aromatic tars,
deposits in the tank may spontancously generate heat and
cause ignition if allowed to dry out and react with the ox-
ygen of the air (see 2.2.1). This source of ignition can be
controlled. by isolating these deposits from air or by
dissipating the heat to prevent a temperature rise untl the
atmosphere inside the tank is below the flammable range.
This may bg accomplished by wetting all interior surfaces.
of the tank with water. The wetting dissipates the heat of
reactionr and also tends to isolate these pyrophoric deposits
from oxygen present during ventilation. Continuous wetting
ofmemsxdcsurfamofamnkmbcacoomphshedbypoa-
tioning hoses with fog nozzles at open manways. The fog
nozzles should be electrically bonded to the tank shell.

A suggested procedure for vapor-freeing and removal of
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Jyrophoric deposits from shell and roof surfaces involves
the following steps:

1. Steam the tank unul the interior surfaces are wet with con-
densate (see 3.7.2).

2. Instail a high-capacity air mover in the roof manhole and
one or more large fog nozzles in the neck of the shell
manhole. Bond the air mover and nozzles to the tank.

3. Without deiay, rurn on the fog nozzles and immediately
thereafter turn on the air mover. (The interior surfaces of
the tank will be kept wet and the ingoing air will be
thoroughly werted by the moisture from the fog stream). The
air mover and fog nozzles must be operated without inter-
ruption until the tank is vapor-free.

4. With the air mover still in operation after the fog nozzle
has been removed, knock down all loose scale with a high-
pressure water stream.

CAUTION: Workmen who enter the tank with the high-
pressure water line must wear adequate protective equipment
{see 2.3), and the requirements for entry must be mer,

5. Proceed with the tank cleaning operation.

.9 Vapor Testing

0 determine the progress of vapor-fresing operations, the
stmosphere in the tank and the surrounding area shouid be
tested frequently throughout the operation with, 2 vapor in-
dicator. (For 1esting inside the tank, in the case of tanks which
have contained leaded gasoline, the tester should be equipped
as described in API Publication 2015A.) The tester should
be thoroughly familiar with the reading and handling of the
instrument. Before taking readings, the tester should deter-
mine that the instrument is in proper working condition and
correctly calibrated. It is imporant that the tester adhere to
the manufacturer’s recommendadons for checking and
calibrating the instrument and use of the instrument in high
humidity conditions.

Sampies of vapor should be taken, preferably at the ex-
haust outlet.

Vapor indicator 1ests should not be performed during steam
operations because 1he resuits may be erroneous.

To perform a vapor test following steaming operatons,
permit the atmosphere within the tank to stabilize for at least
15 minutes. When vapor concentration has been reduced to
50 percent of the lower flammable limit and air is entering

the shell manways, personnel need not be restricted from -

around the tank. However, the introduction of potential ig-
nition sources within the area should still be subject to
igorous control based on the vapor concentration tests, wind
ection, and velocity.

When vapor concentration in the mixture leaving the tank
is reduced t0 approximately 20 percent of the lower flam-
mable limit, the first objective of removing the flarmmable

ammosphere has essentially been accomplished. However, this
condition is not necessarily permanent, and ventilation and
vapor testing should be continued. The exact vapor concen-
tration considered safe before proceeding with the next step
in the work will depend upon the program set up for sludge
removal. This, in turn, will depend on the size of the 1ank,
the facilities available, the amount of siudge, and other
factors.

CAUTION: The tester should wear respiratory equipment and
protective clothing until it has been determined that:

1. QOther toxic substances are not present at levels above the
established exposure limit value, as specified by the
employer.

2. The tank has not contained leaded gasoline or has
previously been declared lead free.

3. The oxygen content is at least 19.5 percent.

4. TYe vapor indicator registers a reading not exceeding 10
percent of the lower flammable limit.

The ventilation should be shut down for 15 minutes prior
to and while the tests are being made. Preferably no work
should be started within the tank until it is vapor free. Any
eatry into the tank should follow the procedure outlined in
4.6 concerning the presence of an outside observer. .
3.10 Initiai Cleaning fram
Qutside the Tank

After the foregoing steps have been completed in the order
outlined, cleaning of the tank may be started.

The tank should now be temporarily vapor-free and ready
for removal of remaining manway covers, riveted door
sheets, or bolted cleanout cover piates.

Initial cleaning should be performed from outside the tank
when the vapor concentration has been reduced to S0 per-
cent or less of the lower flammable limit. A water-hose
stream directed through open manways or rotating nozzles
pointing inward from the tank shell and numerous similar
devices have been successfully used to dislodge sindge and
float it to a water draw or pumpout connection. All nozzles
should be electrically bonded to the tank shell. Ventilation
should be continued to maintain inflow of air at shell man-
ways during this. process. Occasional tests shouid be made
for flammable vapors. The stirring of sludge may release
vapors and increase vapor concentration. If the concentra~
tion rises tarabove 50 percent of the lower flammable limit,
washing should be stopped until a safe concentrarion has been
re-established.

Pumping equipment used for the removal of sludge and
excess water from tanks preferably should be driven by air,
steam, or an approved electrical drive suitable for the area
classification. If it becomes necessary to use open type,
electric-power or gasoline-engine driven equipment, the
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Plowing special precautions are recommended to minimize
Le potential hazards:
1. Steps should be taken 1o ensure that an adequate flow of
fresh air will enter the tank ar the shell opening and be ex-
hausted from the roof manway, thereby ensunng that flam-
mable vapors will not flow out of the tank shell manway at
ground levei.
2. Equipment should be located on the upwind side of the
tank and out of range of probable vapor travel preierably
outside or on top of the dike.
3. The area around the tank shouid be tested for flammable
vapors with a vapor indicator before any equipment, which
may be a source of ignition, is started.

4. IF a pump is used to remove residuals from the tank, it
should be anended and properly maintained for continuous
operation during the period of Lank cleaning.

_Each time the equipment is to be started, the area should
first be tested for lammable vapors. A gasoline engine should
always be stopped during refueling. Throughout the pump-
ing period, close checks should be made to ensure that a flow
of air is entering the shell manway. If at any rime the inflow
of air is stopped, the pump should be stopped immediately.
The pumping operation should not be resymed unnl ventila-
tion has been re-established and the area has been tested and
found to be free of flammable vapors.

SECTION 4—TANK ENTRY

4.7 Testing for Entry

A tank that has not previously contained leaded gasoline
may be regarded as safe for entry without respiratory equip-
ment if it has been determined that:

1. Toxic substances are not present ar levels above the
tablished exposure limit vaiue set by the employer (see 1.3,
.2, and 2.2.3).
. The vapor indicator registers a reading not exceeding 10
percent of the lower flammable limit. )
3. Oxygen content is at least 19.5 percent.

Entry may be made with approved supplied air respiratory
equipment for cold work purposes provided that the flam-
mable vapor concentration is not more than 20 percent of
the lower flammable limit and the oxygen content is not less
than 16 percent.

Prior to work, the interior of the tank should be inspected
for physical hazards, such as loose rafters, angie irons, or
columng and other materials that might fall. In additon,
swing lines shouid be checked to ensure that they have been
lowered to the tank bottom or are properly supported by angle
frames. ,

4.2 Testing for Toxic Substanceé,
Including Lead

Tests should be made to ensure that vapor concentrations
are' within established exposure limit values. set by the
employer (see 1.3, 2.2.2, and 2.2.3). Otherwise, workers

should be required 1o wear respiratory equipment and pro- -

tacuvé clothing.
Tanks that have contained leaded gasoline may contain

present a serious health hazard even though the tank may

‘mrducs of lead antiknock compounds in sufficient quantities

hy drocarbon-vapar free and conwin sufficienr oxygen.
Betfore entry withour protective equipmeat, (¢sts should be

made to ensure that the tank may be considered lead-hazard
free as outined in API Publication 2015A.. The requirements
of Case I in 4.7 must also be met.

4.3 Testing for Oxygen

After a tank has been cleaned and then closed for an ex-
tended period, the tank aumosphere should be cheeked for
oxygen deficiency and gas-iesied before re-entry. Only when
the oxygen content in air is at least 19.5 percent by volume
is it safe for workers to enter a tank without supplied air
respiratory equipment (see 2.2).

4.4 Other Physical Hazards
See 2.2.4 for special physical hazard precautions.

4.5 Entry Permit

A qualified person, authorized to do so, should sign and
issue an entry permit before workers enter a petroleum
storage vessel. Persons entering the vessel should be sure
that the permit has been correctly issued. The permit should
be readily available for review and shouid artest that the pro-
visions of Sections 2 and 4 of this publication have been car-
ried out.

4.6 Additional Precautions

While workmen are inside a tank completing the cleaning
process, sworkman should be available outside the tank to
assist those within tha tank in the event of an emergency.
When entrance into the tank is made, lifelines antached 10
the D-rings of the workmen's harnesses should be considered
for added protection. The outside observer also should have
adequare respiratory equipmenr available. Anyone who has
inhaled hydrocarbon vapors should have immediste medical
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A
.micn if he appears weak or exhibits other unusual symp-
.oms. Workmen should exercise caution to prevent skin con-
tact with oil or sludge. [n the event of such contact, the oil
or sludge should be washed from the skin with scap and water
as promptly as possibie.

Safe and easy entrances and exits through manways should
be provided. Tank-bottom sumps should be covered or
guarded to prevent falls. Tools or other equipment should
not be dropped or thrown from higher levels of the tank.
Lighting should be provided, preferably by explosionproof
lamps.

4.7 Protective Equipment
Requirements and Permissible

Personnet Activity for Various Tank
Atmospheres

4.7.1 Case |—Entrance Not Requiring Full
Respiratory Equipment or Protective
Clothing

A 1ank can be entered by workers without respiratory pro-
tection if the tank atmosphere meets all of the conditions listed
below and a permit for personnel entry has been issued.

~ Flammable vapors are at 10 percent of their lower flam-
le limit or less.

Oxygen in the tank aunosphere is 19.5 percent by volume,
or greater. .
3. Airbome concentrations of toxic substances are below
established exposure limit values as specified by the employer
(see 1.3, 2.2.2, and 2.2.3).
4. The tank has not contained organic lead or, if it has, it
has been cleaned and a lead-in-air test shows that airborne

concentrations of organic lead are at 2 micrograms of lead -

per cubic foot (0.075 milligrams of lead per cubic meter)
or less.

Respiratory and other personai protection may be required
Jor some 1ank repairs (see 6.4).

4.7.2 Case ll—Entrance Requiring Respiratory-
Equipment and Protective Clothing

Workers wearing positive air pressure, full-facepiece
respiratory equipment can enter the tank, provided thac the
tank atmosphere meets all the conditions lisied below and
a permit for entry has been issued. Protecuve clothing must
be worn if toxic materials present can be absorbed through
the skin. For entry into leaded gasoline sworage tanks, see
API Publication 2015A.

1. Flammable vapors are less than 20 percent of the lower
flammable limit.

2. Oxygen in the tank aunosphere is 16 percent or more.
3. Hydrogen sulfide concentrations are less than 100 parts
per million.

4. Airbome concentrations of other toxic vapors are below
levels accepuable to the employer.

4.7.3 Case |ll—Entrance Prohibited

A tank must not be entered if any of the following condi-
tions exist:

1. Flammable vapors are greater than 20 percent of the lower
flammabije limit.

2. Oxygen in the atmosphere is less than 16 percent.

3. Hydrogen suifide concentrations are 100 parts per million
or more.

4. Airborne concentrations of toxic vapors are abave levels
acceptable to the employer for entry.

SECTION 5—WORKING IN THE TANK

5.1 Ventilation

Flammable and toxic vapors may be present as long as oil
or sludge remain within the tank. For this reason, ventila-
tion should be continued, regardless of acceptabie test results
for flammable vapors, unil oil and sludge have been
remaved.

5.2 | Retesting.

- Tests for flammable and toxic vapors shouid be repeated
frequent intervals throughout the entire cleaning period.

~t the exposure limit and oxygen requirements are not met,
workmen without respiratory equipment should leave the tank

‘and ventilation shouid continue until the conditions specified

in Section 4 are re-established. Such tests are especiaily im-
portant before re-entry into a tank following any extended
interruption of work or after an overnight break in operations,

5.3 Removal of Sludge

5.3.1 REMOVAL AND DISPOSAL OF LEADED
GASOLINE TANK SLUDGE

For tanks that have contained leaded gasoline it is essen-
tial that sludge removal be performed with the precautions
specified in Publication 2015A. The disposal method must
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.nply with applicable federal and local waste disposal
reguiations.

5.3.2 METHODS FOR REMOVING SLUDGE

Sludge may be removed by various methods or by 2 com-
bination of methods, depending on the construction of the
tank and the number and size of shell openings. The simplest
method is usually to:

1. Wash, brush, or sweep the sludge into piles.

2. Shovei the sludge into buckets or wheelbarrows to remove
it from the tank.

3. Sweep and wash down the ank with a water-hose stream.
4, Remove remaining moisiure from the tank by using an
absorbent such as sawdust, spent clay, or rags.

While removing sludge by such methods, care must be
taken to minimize release of vapors from the sludge.

If riveted or welded door sheets have been removed from
the tank. or if the tank has floor-level cleanout manways,
much of the siudge may be remaved by flushing it from the
tank with a high-pressure water siream. If such openings do
not exist, self-priming pumps or steam- or water-operated
ejectors may be useful. Any method of removing residual
material that minimizes the time workers must spend inside
the tank contributes to the safety of the tank-cleaning
operations.

Vacuum tank trucks provide a fast and efficient method
for removing and hauling siudge from tanks being cleaned.
The area of operation for vacuum tank trucks must be pro-
ven 10 be vapor-free. and the wuck should be located up-
wind from the tank and outside the path of probable vapor
travel. In the area of discharge of sludge from the tank truck,
vapor travel and sources of ignition must be considered.

SECTION 6—REPAIRS

6.1 Hot Work Permits

A hot work permit may be issued for work in or on the
ternal surfaces of a tank only when the flammable vapor
tration is 10 percent or less of the lower flammable
it. The provisions of Sections 2 and 4 must aiso be met.
Hot work permits may be issued only by a qualified and
authorized person. ’

6.2 Additional Precautions for Doing
Hot Work

If repairs involve hot work, surfaces 10 be heated, including
roofs and structurals, should be free of liquid hydrocarbons,
ignitable scale deposits, waxes, and other deposits that will
evolve vapors. Such deposits are sometimes hidden on the
upper surfaces of roof rafters. Vapor indicator tests will not
indicate the presence of these materials. The application of
heat from curnting and welding may produce flammable or
toxic vapors. Frequent tests shouid be made, therefore, to
casure that the atmosphere in the tank is not in excess of
10 percent of the lower flammable limit and that the threshold
limit valye requirement is met. Wooden roof suppons that
emil vapors may be easily ignited. Flammable and toxic
vapors may enter through leaks in the tank bottom or may
evolve from pockets that exist in spaces such as pipe~column-

type roof supports, chambers, swing lines, or pontooas. Con- .

tinued ventiladon will minimize any accumulation of flam-
mable vapors emanating from such sources.

Surfaces of a tank that have been in contact with leaded
line should be scraped down to bare metal over any area
might be heated excessively by welding or by other

operations. As an alternarive to cleaning down t0 bare metal,
welders may use supplied-air respiratory equipment or a

welder's facepiece designed for use with a hose mask through
which fresh air is supplied.

Repairs 1o original or false tank bomoms may be ac-
complished by drilling and tapping the bortom to provide con-
nections by which carbon dioxide, water, or other purging
agents may be introduced (see API Publication 2207). Some
tank linings may be flammable. Internal floaring-roof covers
and secals and the seals of floating roof tanks may also be
made of combustible plastics. These martters should be con-
sidered in determining the advisability of issuing a hot work
permit.

Where hot work is to be performed, fire extinguishers
should be available. Where available, standby pressured fire
hose should also be considered. See 2.2.2.4 for additional
informarion.

6.3 Cold Work in Tanks

Cold work may be performed at flammable vapor concen-
trations up to 20 percent of the lower flammable limit. The
provisions of Sections 2 and 4 must also be met. Cold work
permits may be issued only by a qualified and authorized
person.

6.4 Other Work

Even 1f?thc tank complies with 4.7 Case [ at the outset,
some work operations thereafter, such as spraying or pain-
tng, may require the use of breathing apparatus or other pro-
tection. The type of equipment or respiratory apparatus that
would be appropriate depends on the substances, concentra-
tions, and circumstances involved and should be evaluated
in planning the operation.
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SECTION 7—GAS FREEING AND CLEANING

LIQUEFIED PETROLEUM GAS STORAGE TANKS

7.1

Preliminary Precautions and
Preparations

Many of the precautions and preparations for gas-freeing
and cleaning aunospheric storage 1anks are also applicable
1o liquenied hydrocarbon gas storage tanks. Personnel should
familiarize themseives with these procedures as described
in the preceding sections of this publication (see Section 2).

7.2 Type of Gas-Freeing Procedure to
be Used

The procedure to be followed in gas-freeing liquetied
petroleum gas storage tanks will vary with the type or in-
statlation, usually determined by the vessel’s location. In bulk
plants and instatlations having limited facilities, the procedure
will be different from that in refineries and large instaila-
uons. At large locations, flare sysiems and high volume water
supplies are usually available. In the case of bulk plant and
customer installations, the product being handled must be
t dry and is normaily free from residue. Therefore, the
ing procedure employing water flooding and washing
applicable.

7.3 Ligquid Removal by Water Ffooding

The tank should be blocked off from other equipment ex-
cept for the pumpout line. Where the pumpout connection
1s above the bottom of the tank, water shouid be introduced
under pressure into the bottom of the tank to float residual
hydrocarbons to the pumpout connection while pumping con-
tinues. Water should notbe introduced at a rate greater than
the pumpout rate. A check valve should be provided to pre-
vent back flow of hydrocarbons into the water line. When
water flushing is compieted, the water line should be discon-
nected, since the check valve may leak. When hydrocarbons
have been flushed out, water should be drained through the
water drawoff system. When the water is drained to a catch
basin or other open systems, it is essential that atendance
at the water-draw valve be maintained until vapor appears
and the valve is closed.

7.4 Depressuring

After all liquid has been pumped out, the tdnk will con- -

tain gas under pressure. The method for venting this gas
should remave it from the tank with a minimum possibie con-

nition sources, as discussed in 3.3, is also essential,
Flaring and venting (0 the aunosphere are the two prefer-
red methods of depressuring lanks,

'mration of gas in the surrounding aunosphere. Control of

The venting method for a particular tank depends upon
local ‘conditions. Flare or gas collection systems should be
used where they exist, since flaring at a safe location
eliminates the possibility of flammable mixmres being formegd
in the area. At locations having no such systems, a simple
flare can be constructed by cannecting a pipe to the outlet
ot one of the valves on the tank, This pipe should be routed
10 an area safely clear of all combustible materials, including
shrubs, weeds, and grass. The gas may be burned at the end
of a horizontal pipe esquipped with a flame arrester, or an
elbow and nipple may be installed to direct the tlow upward.
In any event, the rate of burning must be controlled to pre-
vent overheating of anything in the area.

On the other hand, venting at an elevarion above the tank
wili disperse the vapors with a low probability of forming
flammable mixwres in the surrounding area. To vent above
the tank, use the following procedures:

1. Close a valve adjacent 10 a top outlet nozzie on the tank.
2. Disconnect the piping downstream of the valve.

3. Install a riser or vent stack on the vaive approximately
8 feet above the top of the vessel.

4, Pamially open the vaive.

5. Slowly depressure the vessel.

7.5 Blinding

After the 1ank has been depressured, connections (o other
wanks, pumps, and facilities should be blinded off adjacent
to the ank nozzies (see 3.5).

7.6 Vapor Freeing

When water flooding is not applicable or availabie, tech-
niques similar 10 those described in 3.7-may be followed,
1t may aiso be feasible to purge the vessel with an inert gas,
then purge the inert gas witk air. [nitially, flushing the
pressure vessel out with air should be avoided because, at
some stage in the process, the vessel atmosphere will be in
the flammable range.

7.7 Gas Removal by Water Flooding

Some liquefied gas storage vessels or their foundations are
not desi to be completely filled with water, This deter-
mination should be made before proceeding. Water flooding
oudined in this publication does not apply to refrigerated
storage tanks.

After all the liquid has been pumped out in accordance with
7.3 and the tank has been depressured (see 7.4), water should
be pumped into the tank undl it overflows through a top
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.det. Gas should be dispersed (o a closed system through
a water knockout drum, as it does in a flare system.

However, overtlowing the tank to the atmosphere is prob-
ably unavoidable in most instances. In those cases it should
be ascertained that adequate wind or other means are
available to disperse vapors in a safe direction.

In the case of noded tanks or other configurations which
may result in gas being trapped as the water levei rises, means
of venting this gas should be provided. Washing shouid be
continued until ail hydrocarbons are displaced.

The gas collecting or flare system connection should be
blinded off and warter flushing continued overhead to the at-
mosphere until it is conciuded that a satistactory hydrocar-
bon gas test may be obtained. ’

The water level in the tank should be lowered several feet
and a vapor indicator check made for gas content.

When the vapor indicator reading shows less than 10 per-
cent of the lower flammable limit and the threshold limit
value requirement is met, water flushing may be discontinued
and water drained from the tank (see 3.9).

_ Adequale openings at the tank top and in trapped sections
shouid be provided to ensure that a vacuum will not occur
in the tank during water draining.

If pyrophoric iron sulfide could be present, a fog nozzie
or piped spray system should be provided to wet down the
interior surface frequenty unti scale has been removed (see
3.8).

7.8 Preparation for Entry

The vessei is now ready for entry if toxicity and oxygen
checks are satistactory (see Section 4).

»




Appendix B

Base Realignment and Closure
Tank Management Plan
Charleston Naval Complex, Charleston, South Carolina

Tanks Containing Waste Oil or Unknowns

Naval Shipyard

123-1 00059 Waste Oil 1,000 Yes !
22141 | 0001210 | Waste Oil Yes |
226-1 00026 Waste Oil Pass Through Yes

236TK-1 {00013 Lube/New 560 Yes

236TK-4 | 00014 Lube/New 560 Yes i
236TK-5 | 00017 Lube/New 575 Yes I
236TK-6 | 00018 Waste Oil 560 Yes |
240 00022 Waste Oil 5,000 Yes

240A Waste Oil No

38-1 00042 Waste oil 1,500 Yes

1024 00063 Waste Oil 250 Yes

NS-2A 00062 Waste Oil 560 No (Still In Service)
NS3-1 00050 Waste Oil 280 Yes

NS44A | 00061 Waste Oil 550 Yes

Naval Supply Center

148 WasteOil No

3901A Waste Oil -103,000 No

39060 Waste Oil 1,153,000 No

3911 Lube/New 50,000 No

3912 Lube/New 50,000 No

m

B-1




Appendix B

Base Realignment and Closure
Tank Management Plan
Charleston Naval Complex, Charleston, South Carolina

Tanks Containing Waste Qil or Unknowns

Tan apacity
Naval Supply Center (cont'd)
3915 ' Lube/New 1,008,000 No
39A . Waste oil 741,000 No
39D Waste Oil 741,000 No
Naval Station
1346 NSO037 Waste Oil 650 Yes
2505 Waste Qil 275 No
2513C Lube/New 550 No
681-1 NS022 Waste Oil 100 Yes
NS26A | NS006 Waste Qil 200 Yes
NS26B Unknown Unknown No
NS26C Waste Oil 20,000 No
FBM61- | NS031 Waste Oil 1,000 Yes
2
200-3 NS025 Waste Oil 250 Yes
680-3 NSO038 Waste Oil 400 Yes
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MATERIALS TESTING LABORATORY DIVISION
CHARLESTON NAVAL SHIPYARD
CODE 134, BLDG 13
CHARLESTON, SC 29408-6100
SCDHEC ID# 10579
GENERAL LABORATORY REPORT
Date: 10 November 1995
To: Code 300C.9 Attn: Adkins
Subj: ANALYSIS OF WASTE OIL SAMPLE
Ref: (a) Job Order No. 37-160-05117: Building 123
(b) Report No. 95CH01766: C/N REM 494
(c) ECP #2
1. As authorized by reference (a) and requested by reference (b), one (1) sample of Waste Oil,
. REM 494, UST 00059 (Tank 123-1) was analyzed for METALS, PCB'S, Total Halogens and

Flash Point in accordance with reference (c).

2. The results are as follows;

TEST RESULTS
Arsenic, ppm <0.5v"
Cadmium, ppm
Chromium, ppm 0.8 e
Lead, ppm <0.5 e
Flash Point, F >220 v
PCB, ppm <2
Total halogens, ppm 575«
pH 7.95v"

@ ' i

lovoaon, wliolds v g sss
Analyst ' Head, LABORATORY DIVISION

FOR OFFICIAL USE ONLY




L = |

To: J. T. MyerseC3i00C@CNSY
Cc Karl Ray®Cl06@CNSY
B:
¥ . Joel T. Martin@c260@CNSY
Suu ect: Disposal of Water From USZ Tank 221-1
Date: Thursday, October 13, 1994 11:12:24 EDT
Attach:
. Certify: N

Forwarded by:

e ae e M e s ae ma e M kS Ue B WM MW MR D BE MG M Gm MR MO WA W W W W R W B W M e W Ak W b We e R e WP Em e W MR M W RS TR M e A M G e e KR WS e e A W e Me e GD Ma M MM me MG = me We

To: Code 300C.9

1. Lab analysis for sample taken from UST No. 221-1 has been reviewed IAW
TGI UST0001210 Rev 00. The water is satisfactory for disposal into the
sanitary sewer system using a slow bleed rate.

2. If any further information is needed, contact Tim Martin or Karl Ray at

3-5519.
,% 0 -13-94

J.T. Martin
Code 106.24
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: 'ON,
059

Tee — - ON, TX 77024 ANALYTICAL AND CONSULTING LABORATORIES
{713) 922-7000

Environmemal, Chemical. and Petroleum

Charleston Naval SHYD ~ ANACON NO. 11284
Environmental Office DATE COLLECTED - 9/26/94
Coda 106.2, Bldg 76 . DATE RECEIVED 0l 9/27/94
Charleston, SC 29408 DATE OF REPORT 10/10/94
DELIVERY ORDER 207
DOCUMENT NO 42693011

Contract No. NOO612-893-D-T128

Sample ID 4664

METALS

Parameter Result p

mg/i o
! 1 Arsenic <0.05
. Barium ‘ <0.05
‘ Cadmium <0.05
4 Chromium <0.056
5 Lead <0.05
6 Mercury <0.001

7 Selgnium . <0.05 o -

8 Siiver <0.05
9 Zinc <0.05
10 Nickel <0.05
11 Copper <0.05

f/AT: W/M /6//L Y&t Lab Manager/7/
Y . . o.
Cfr0é CL/) #2970 | /‘ | .

Page 1
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CON, ING.
959
i LaTON, TX 77034 ANALYTICAL AND CONSULTING LABORATORIES
(713) 822-7000 Environmental, Chemical, and Peatroleum
Charleston Naval SHYD ) ANACON NO. :1.1284
Environmentai Office DATE COLLECTED . 9/27/94
Code 106.2, Bldg 76 DATE RECEIVED 9/29/94
Charleston, SC 29408 DATE OF REPORT 10/10/94
DELIVERY ORDER 207
DOCUMENT NO 42693009
Contract No.: NO0B12-93-D-T128
Sample iD 4664 Sampie Matrix Aqueous Liguid
. 0.
Parameter EPA Method MDL Results Data Analyzed Analyst :
. mg/l mg/l !
BENZENE 5030/8020 0.005 <0.005 9/29/94 LG g
TOLUENE 5030/8020 0.01 <0.01 9/29/94 LG
[ETHYLBENZENE 5030/8020 . 0.01 <0.01 9/29/94 LG
LENE 5030/8020 0.01 <0.01 9/29/94 LG
abthalene 5030/8240 0.01 <0.010 9/29/94 LG
. j 1 3
: "éf-: L'.;-E':;-

;'.,}Qt

Lab Manager

Ted Yaﬁ‘_///
o g
Page 1
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' 'ON, INC.
: 959

~STON, TX 77034 - ANALYTICAL AND CONSULTING LABORATORIES

D »
(M13) 922-.7000 Environmental, Chemical, and Petrolaum
Charleston Naval SHYD ANACON NO. ‘ 11284
Environmental Office " DATE COLLECTED -. 9/26/94
Code 106.2, Bidg 76 DATE RECEIVED »9/27/094
Charleston, SC 29408 DATE OF REPORT 10/10/94
DELIVERY ORDER 207
DOCUMENT NO 42893011
_ Contract No. NO0612-93-D-T128
Sample ID 4664 Sample Matrix Aqueous Liquid
Paramerter Resuit i
mag/l
Oil & Grease 117.0
T . <1.0

o.

. Lab Manager ‘/*%/

- # Tem

Page 1

S51d 1564 ON X9
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. FOR OFFICIAL USE ONLY
LABORATORY DIVISION
CHARLESTON NAVAL SHIPYARD
CODE 134, BLDG 13
CHARLESTON, S.C. 29408-6100
GENERAL LABORATORY REPORT
Date: 16 July 1995
To: Code 300C.9, Bldg.8
Subj: ANALYSIS OF WASTE OIL / UST 00026 LO
Ref: (a) Job Order: 37-160-05117

(b) Report NO: 95CH00785 : REM- 282
(c) ECP #2

1. As authorized by reference (a) and requested by reference (b), one (1) sample of WASTE
. OIL / UST 00026 LO was analyzed per reference (c). '

2. The results follow :

TEST RESULT
Arsenic, mg/fl 0.1
Chromium, mg/l 0.7 v
Cadmium, mg/l 0.4 —
Lead, mg/i 24~
PCB's, ppm ’ <2
Flash Point, °F > 230"
Total Halogens, ppm 85 «

pH 6.67

x

A A
f&ﬁ(}u&, 'Z//(Q/QI/,QZ}.E ﬂ?&,,,l‘le 2-18-55

Ana}&sz ) Head, LABORATORY DIVISION

FOR OFFICIAL USE ONLY
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GENERAL LABORATORY REPORT Q%a : 28 JuLY, 1994

LABORATORY DIVISION
CHARLESTOMN NAVAL SHIPYARD

s

File No: 10320
To: Code 106 & 106C Attn: Ross
Subi: Analysis of 0Oil from UST

Ref: (a) Job Order: 9163921000 k
(b) Report Ho: 04CHC1100 Trace HWo.: REM 0001 - 0004 ¢ -

(c) EFA METHOD &400/04-81-04%

1. Four (4) samples were analyzed by gas chromatographic methods .
per references (a) and (b) for Polychlorinated Eiphenyl {PCE) content.
The analysis was performed 1n &ccordance with reference (c).

Detailed results of the analyses follow:

SANMPLED LGCATION RESULTS, ppm
-0001 oon & ¢ 2
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| TAR 240-02-00 |
GENERAL ENGINEERING LABORATORIES

Meering rodax's needs with a vision for tomorrow. Laboratory Certificailons
. STATE GEL EPI
FL ERMS6RT294 E37472/%7458
NC m
5¢ 10120 10582
’ ™ 029N
CERTIFICATE OF ANALYSIS YA oo
Client: Navy Public Works Center-Chas, Zone H 5 ; 00 OZJZ
Charleston Naval Shipyard )

Code 106.24, Bldg.234
Charlestan, South Carolina 29408-2020
Contact: Mr. Mag Cissel
Project Description: Code 106

cc: NPWC00195 ) Report Date: December 13, 1995 Page 10f2
Sample ID : TCG0194-6-1
LabID : 9512082-01
Matrix : Mise.-L
Date Collected 1 12/04/95
Date Received : 12/05/95
Priority : Routine
Collector : Client
rameter Qualifier Resuit DL RL Units DF Analyst Date Time Batch M
.Ta rganics
'CB - 7 items '
CB-1016 4] 0.00 0.0200 0100 mgi 1.0 MBB 12/12/95 0646 76954 1
CB-1221 U 0.00 0.0200 0.100 mga 1.0
CB-1232 u 000 0.0200 0.100 mgA 1.0
~B-.1242 U 0.00 0.0200 0.100 mgh 1.0
~B-1248 U 0.00 0.0200 0.100 mgn 1.0
~B-1254 U 0.00 0.0200 0.100 mg/ 1.0
R.1250 U 0.00 . 0.0200 0.100 mgil 1.0
tals Analysis
senic U 174 18.6 100 uwgAl 1.0 WCC 12/07/95 1443 76967 2
dmium U 0.643 ~ - 0.970 500 ug 1.0 -
| romium I 1477 5.96 100 ugn 1.0
od 645 7 13 00 ugl 10
1eral Chemistry
sh Point, Setaflash (200F) > 205 200 200 F 1.0 MCM 12/0995 1600 76961 3
' .2 items
681 * 0.0100 00100 SU 1.0 JHM 12/0585 2333 76942 4
| Temperanure 1.6 0.100 0.100 c 1.0
imo,gmicg.nw U 1.87 «~ 4.82 149 mgt 10 SI 121195 1744 77191 5
| r
' rogate Recovery Test Percent% Acceptable Limits
\_ X PCB 134.¢ (40.0 - 125.)

lﬂl!ﬂlllllI\IIUIIIII\IHIIIIHI]IIHllﬂllﬂ T

P O Box 30712 - Charlestan. SC 29417 *(803) 556-8171 » Fax 1803) 766-117y <




" GENERAL ENGINEERING LABORATORIES

Meeting today’s needs with a vision for tomorrow. Laboratory Certifications
STATE GEL EP1
FL B87156/87294 EB7472/87458
NC 233
5C 10120 10582
™ 02934
VA 00151
CERTIFICATE OF ANALYSIS __ W s
Client: Navy Public Works Center-Chas. Zone
Charleston Naval Shipyard
Code 106.24, Bldg.234
Charleston, South Carolina 29408-2020
Comace: Mr. Matt Cissel
Project Description: Code 106
cc: NPWC00195 Report Date:  December 13, 1995 Page 2 of 2
Sample ID : TCG0194-6-1
M = Method Method-Description
M1 EPA 8080
M2 EPA 6010A
M3 SW 846 1020
M4 EPA 9040
M5 GEL

+ K€ qualifiers in this repon are defined as follows:
J indicates presence of analyts at a concentration less than the reporting limit (RL) and greater than the detecuon limit (DL).
U indicates that the analyte was not detected ar a concenation greater than the detection limit
* indicate that a quality conmol analyts recovery is outside of specified acceptamcs criteria.

This dara report has been prepared and reviewed

in accordance with General Engineering Laboratories

standard operating procedures. Please direct

any questions o your Project Manager, Karen Blakeney at (R03) 769-7386.

_ S

Analytical Report Specialist

P O Box 30712 * Charleston. SC 29417 «(8031 556-8171 *Fax (803 76G-117» *95120%2-01"
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FOR OFFICIAL USE ONLY

LABORATORY DIVISION
CHARLESTON NAVAL SHIPYARD
CODE 134, BLDG 13
CHARLESTON, S.C. 29408-6100

GENERAL LABORATORY REPORT

Date: 12 May 1995

To: Code 300C.9, Bldg. 8, Attn: Mr. R. E. Adkins
Subj: ANALYSIS OF WASTE OIL (UST 00042 LO)
Ref: (a) Job Order: 37-160-34121

(b) Report NO: 35CHO0474 : REM-195
(c} ECP #2

1. As authorized by reference (a) and requested by reference (b), one (1) sample of
WASTE OIL (UST 00042 LO) was analyzed per reference (c).

2. The resuits follow :

TEST - RESULT

Arsenic, mg/l 0.1

Cadmium, mg/l - 0.2-

Chromium, mg/| 1.2v

Lead, mg/| 26 7

Total Halogens,ppm 45//

pH 6.27

Flash Point, °F >230

PCB’s, ppm <2 v

577) |

I ( HofG | E00mn namn. 5iz/9s
. Analfst / Head, LA?ORATOR‘/ DIVISION

¢ FOR OFFICIAL USE ONLY
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K LABORATORY DIVISION
CHARLESTON NAVAL SHIPYARD
: CODE 134, BLDG 13
CHARLESTON, S.C. 29408-6100

GENERAL LABORATORY REPORT
Date: 30 September 1995
To: Code 300C.9, Bldg.1024
Subj: ANALYSIS OF WASTE OIL / UST 00063L0O (TANK# 1024-1)
Ref: (a) Job Order: 37-160-05117

(b) Report NO: 95CHO1448 : REM- 425

(c) ECP #2

1. As authorized by reference (2) and requested by reference (b), one (1) sample of WASTE
OIL / UST 00063LO (TANK# 1024-1) was analyzed per reference (c).

. 2. The results follow :

TEST RESULT
Arsenic, mg/l <1
Chromium, mg/l <1v”
Cadmium, mg/l <1
Lead, mg/l 12+~
PCBS, ppm <2
Flash Point, °F > 230
Total Halogens, ppm 14
pH 726~
M%ﬁ_ﬁ—g&é_ﬁlﬁ% D Bocrid 10.3-55
Analyst Head, LABORATORY DIVISION
. B
. FOR OFFICIAL USE ONLY
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5054.
ACON, INC. s

1959
STON, TX 77034 0 ANALYTICAL AND CONSULTING LABORATORIES
(713) 922-7000 Environmeanial, Chemical, and Petroleum
Charleston Naval SHYD ANACON NO. 11878
Environmental Office - DATE COLLECTED 4/13/95%
Code 106.2, Bldg 76 DATE RECEIVED 4/14/95
Charleston, SC 29408 DATE OF REPORT 4/28/95
DELIVERY ORDER 0295
DOCUMENT NO 5103-3001/3002
Contract No. N0O0612-93-D-T128
Sample ID 5054 Sample Matrix Aqueous liquid
Parameter Method Date Analyzed Reporting Limit Result
number analyzed by ma/l mgl/l
1 Arsenic 200.7 4/19/95 MB 0.05 <0.05
2 Chromium 200.7 4/19/9% mMB 0.05 <0.05
3 Cadmium 200.7 4/19/95 MB 0.05 <0.05
4 Lead 200.7 4/19/95 MB 0.05 <0.05
5 TOX 9040 4/27/95 SB 1.0 7.8
]
g
.QA!OC Officer ,d é%w” W Lab Mdnager ?/
Tim Corum TegYefi

Page 1 ’ ‘




ANALYTICAL AND CONSULTING LABORATORIES
(713) 922-7000

o 5054-FL.XLS
ANACON, INC.
FM 1959 . -
JUSTON, TX 77034

Environmental, Chemical, and Petroleum

Charleston Naval SHYD ANACON NO. 11878

Environmental Office DATE COLLECTED 4/13/95 .
Code 106.2, Bidg 76 DATE RECEIVED 4/14/95
Charleston, SC 29408 DATE OF REPORT 4/28/95
DELIVERY ORDER 0295
DOCUMENT NO 5103-3001/3002
Contract No. NOO612-93-D-T128
Sample ID 5054 Sample Matrix Aqueous liquid
FLASH POINT
Parameter / METHOD Result
degree F
_Flash Point . 1010 >200
—
H 9040 9.5 /
\_/
1
T
. / &ww Jﬁ’ﬂ pa — Z
P QA/QC Officer . —J J~ g - Lab Manager —
Tim Corum Ted Yep//

Page 1




, INC. /\

+ON, TX 77034

"5054-PCB.XLS

ANALYTICAL AND CONSULTING LABORATORIES

(713) 922:7000

Environmental, Chemical, and Petroleum

Charleston Naval SHYD
Environmental Office
Code 106.2, Bidg 76
Charleston, SC 29408

ANACON NO,
DATE COLLECTED
DATE RECEIVED
DATE OF REPORT
DELIVERY ORDER

DOCUMENT NO

11878
4/13/95
4/14/9%
4/28/95

0295

5103-3001/3002

Contract No. NO0612-93-D-T128

SAMPLE ID 5054

Sample Matrix

Aqueaus liquid

PCB ANALYSIS

Parameter CAS # Report limit, mgfl Result, mg/l
AROCLOR-1016 12674-11-2 0.10 < 0.10
AROCLOR-1221 11104-28-2 0.10 < 0.10
ARQCLOR-1232 11141-16-5 0.10 < 0.10
ARQCLOR-1242 53469-21-9 0.10 < 0.10
AROCLDR-1248 12672-29-6 0.10 < 0.10
AROCLOR-1254 11097-69-1 0.10 < 0.10
AROCLOR-1260 11096-82-5 0.10 < 0.10

Method 608

Date Extracted 4/19/95
Date Concentrated 4/19/95
Date Analyzed 4/20/95

.)Analyzed by
QA/QC Manager \/( &W" Cﬂ%&

Tim Corum

Page 1

-8
Lab Manager

/7//

Ted Yér©
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CHARLESTON NAVAL SHIPYARD

1 LABORATORY DIVISION
l

CODE 134, BLDG 13
CHARLESTON, S.C. 29408-6100

GENERAL LABORATORY REPORT
Date: 30 September 1995

To: Code 300C.9, Bldg. NS 44

Subj: ANALYSIS OF WASTE OIL / UST 00061LO (TANK# NS 44A)

Ref: (a) Job Order: 37-160-05117

(b) Report NO: 95CH01472 : REM- 427

(c) ECP #2

1. As authorized by reference (a) and requested by reference (b), one (1) sample of WASTE
. OIL [ UST 00061LO (TANK3# NS 44A) was analyzed per reference gc).

2. The results follow :
TEST

Arsenic, mg/l
Chromium, mg/l
Cadmium, mg/l
Lead, mg/l

PCBS§, ppm

Flash Point, °F
Total Halogens, ppm
pH

RESULT

<1
3.2

1.3
92

<2
215
530
<1

1

/‘,’;&L l  Le-3-s€

. 34 ] |
55 )
- Analyst

Head, LABORATORY DIVISION

Y

FOR OFFICIAL USE ONLY
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LABORATORY DIVISION
CHARLESTON NAVAL SHIPYARD
CODE 134, BLDG 13
CHARLESTON, S.C. 29408-6100

GENERAL LABORATORY REPORT
Date: 30 September 1995
To: Code 300C.9, Bldg.1346
Subj: ANALYSIS OF WASTE OIL / USTNS 037LO
Ref: (a) Job Order: 71-002-16002
(b) Report NO: 95CHO01446 : REM- 426
(c) ECP #2

1. As authorized by reference (a) and requested by reference (b), one (1) sample of WASTE
OIL / USTNS 037LO was analyzed per reference (c).

2. The results follow :

TEST RESULT
Arsenic, mg/l 25
Chromium, mg/1 1.8
Cadmium, mg/1 1.2 v’
Lead, mg/1 89 v~
PCB S, ppm <2v”
Flash Point, °F >230
Total Halogens, ppm 129 v~
pH 706 v~

33F-38T31; ot
‘ 20 e B 20.3-55 .
Analyst Head, LABORATORY DIVISION - )
FOR OFFICIAL USE ONLY
- )
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LABORATORY DIVISION
CHARLESTON NAVYAL SHIPYARD
CODE 134, BLDG 13
CHARLESTON, S.C. 29408-6100
GENERAL LABORATORY REPORT
Date: 11 August 1995
To: Code 300C.9, Bldg.8
Subj: ANALYSIS OF WASTE OIL / USTNS 022 (LO)
Ref: (a) Job Order: 71-002-16002

(b) Report NO: 95CH00923 : REM- 333
(c) ECP #2

1. As authorized by reference (a) and requested by reference (b), one (1) sample of WASTE
. OIL /.USTNS, 022 (LO) was analyzed per reference (c).

2. The results follow : ‘\; \ N
TEST RESULT
Arsenic, mg/l <1
Chromium, mg/l /0
Cadmium, mg/l 1.8
Lead, mg/l 95
PCB'’s, ppm <2
Flash Point, °F > 230
Total Halogens, ppm 41
pH 7.18
/) A
/) ! t
/1/Ps W7 Y g-r0- 55
Anal Head, LABORATORY DIVISION
. .
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f \ LABORATORY DIVISION
| CHARLESTON NAVAL SHIPYARD
| CODE 134, BLDG 13
[ CHARLESTON, S.C. 29408-6100
GENERAL LABORATORY REPORT
Date: 11 August 1995
. To: Code 300C.9, Bldg.8
Subj: ANALYSIS OF WASTE OIL / USTNS 006 (LO)
Ref: (a) Job Order: 71-002-16002

él‘g[chort NO:.95CH00924 : REM- 334 -
(c) ECP #

1. As authorized by reference (a) and requested by reference (b), one (1) sample of WASTE
. OIL [ USTNS 006 (LO) was analyzed per reference (c).

2. The results follow :

TEST RESULT

Arsenic, mg/l <1

Chromium, mg/l 6

Cadmium, mg/l <1

Lead, mg/l 28 ( /(
PCB's, ppm <2

Flash Point, °F > 230

Total Halogens, ppm 58

pH 5.63

// fi///ﬁ %,/ M/Qf rﬂ% AR

Analyst Head, LABORATORY DIVISION
@ f
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MATERIALS TESTING LABORATORY DIVISION
CHARLESTON NAVAL SHIPYARD
CODE 134, BLDG 13
CHARLESTON, SC 29408-6100
SCDHEC ID# 10579

GENERAL LABORATORY REPORT
Date: 10 November 1995

To: Code 300C.9 Attn: Adkins

. Subj: ANALYSIS OF FUEL OIL SAMPLE

Ref: (a) Job Order No. 71-002-16002: Building 200
(b) Report No. 95CH01765: C/N REM 493
(c) ECP #2

1. As authorized by reference (a) and requested by reference (b), one (1) sampie of Fuel Oil,
REM 493, USTNS 025 (Tank 200-3) was analyzed for Metals, PCB'S, Total Halogens and
Flash Point in accordance with reference (c).

2. The results are as follows:

TEST RESULTS
Arsenic, ppm <05~
Cadmium, ppm éé
Chromium, ppm <05+
Lead, ppm 49"
Flash Point, F >220"
PCB, ppm V <2

Total halogens, ppm 86 v
pH 6.7 .~

(fm.m/\mﬂm«. ”/f{\!qf |3 /M LS S

Anayst Head, LABORATORY DIVISION

FOR OFFICIAL USE ONLY
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LABORATORY DIVISION
CHARLESTON NAVAL SHTPYARD
CODE 134, BLDG 13
CHARLESTON, S.C. 29408-6100

GENERAL LABORATORY REPORT

Date: 11 August 1995

To: Code 300C.9, Bldg.8

Subj: ANAI;YSIS OF WASTE OIL / USTNS 038

Ref: ‘(zil_)‘.lclb Ol}ier: ‘\’{'1-002-16002 |
EERFRIANGL23CHOI0 : REM- 352

1. As authorjzed by reference (a) and ted by referenc , one (1) sample of WASTE
Uy %N% erence (a) and requested by reference (b) 1 p
OIL /EUSTNS{038:¥ was analyzed per reference (c).

f\. 2. The results follow :

TEST RESULT
Arsenic, mg/l <1

Chromium, mg/l 3.8

Cadmium, mg/l <]

Lead, mg/l 9.4 O
PCB’s, ppm <2

Flash Point, °F > 230

Total Halogens, ppm 18

pH 7.46

' i
/ 11/95 ! £ ﬂ;,L;é §-rs- 55
Analy, Head, LABORATORY DIVISION

. &%
\.& FOR OFFICIAL USE ONLY




01/23/1596 Physical Information On Storage Systems Page 1

NDO121
NSY CHARLESTON SC

Tank Pipe Last
Tank ID Notification Capacity  Construction Construction Tightness
Form Date Contents {Gal) Material Material Status Test Date

000
02-241-001 / 7/ HEAT/FUEL 6,000 ° STEEL COPFER TEMP OUT No Test
02-241-002 !/ / DIESEL 500 STEEL COPPER ACTIVE No Test
02-241~013 / / DIESEL 500 STEEL UNKNOWN TEMP OUT No Test
1141A / 7/ LEAD GAS 10,000 STEEL UNPRO. STL CLOSED No Test
1141B / / LEARD GAS 4,000 STEEL UNPROD. STL CLQOSED No Test
1169 /7 UNKNOWN 550 STEEL UNPRO. STL ABANDONED No Test
1174 / 7/ HEAT/FUEL 1,000 STEBEL UNPRO. STL CLOSED No Test
1175A 07/21/1988 UNLEAD 10,000 FIBERGLASS FIBERGLASS ACTIVE No Test
11758 07/21/1988 UNLEAD 10,000 FIBERGLASS FIBERGLASS ACTIVE No Test
117sC 07/21/1988 DIESEL 10,000 FIBERGLASS FIBERGLASS ACTIVE No Test
123-1 08/25/1994 WASTE OIL 1,000 UNKNOKN UNKNOWN ACTIVE No Test
1279A 02/04/1986 UNLEAD 2,500 STEEL UNPRG. STL REMOVED No Test
12798 02/04/1986 UNLEAD 3,000 STEEL UNPRO. STL REMOVED No Test
1279C 02/04/1986 UNLEAD 3,500 STEEL UNPRO. STL REMOVED No Test
13A / / KEROSENE 560 STEEL COATED STL TEMP OUT No Test
13B / /7 KEROSENE 560 STEEL COATED STL TEMP OUT No Test
177 / / DIESEL 300 PAINTED COPPER ACTIVE No Test
2 / / KEROSENE 130 STEEL UNKSOWN ACTIVE No Test
221-1 /7 WASTE OIL 0 STEEL UNPRO. STL ACTIVE No Test
226 !/ /7 HEAT/FUEL . 700 STEEL : UNKNOWN ACTIVE - No Test
226-1 / /7 WASTE OIL ] UNKNOWN ACTIVE No Test
236-TK-1 02/03/1994 LUBE/NEW 560  STEEL UNKNOWN REMOVED No Test
236-TK-4 062/03/1994 LUBE/NEW 275  STEEL UNKNOWN REMOVED No Test
236-TK-5 02/03/1924 LUBE/NEW 275  STEEL UNKNOWN REMOVED No Test
236-TK-6 02/03/1994 WASTE. OIL 560  STEEL UNKNOWN REMOVED No Test
236-TK-9 02/03/1994 HEAT/FUEL 1,000 STEEL UNKNOWN REMOVED ‘No Test
240 07/08/1991 WASTE. OIL 5,000 STEEL COATED STL ACTIVE No Test
242 02/02/1989 WASTE OIL 5,000 FIBERGLASS UNKNOWN ACTIVE No Test
242A !/ / WASTE OIL 5,000 STEEL UNKNOWN ACTIVE No Test
25-1 / / HEAT/FUEL 0  UNKHNOWN UNKNOWN TEMP OUT No Test
32-1 /7 DIESEL 350 STEEL COATED STL ACTIVE No Test
32-2 / / DIESEL 350  STEEL COATED STL ACTIVE No Test
32-3 / / DIESEL, 500  PAINTED COATED STL ACTIVE No Test
32-4 / 7 DIESEL 500 PAINTED COATED STL ACTIVE No Test
32-501 / 7 DIESEL 114,000 STEEL COATED STL ACTIVE No Test
32-D /7 DIESEL 5,000. PAINTED COATED STL ACTIVE No Test
12-E !/ /7 DIESEL 5,000 PAINTED COATED STL ACTIVE No Test
38-1 08/25/1994 WASTE OIL 3ge  STEEL UNPRO. STL ACTIVE No Test
3909 r / HEAT/FUEL 200,000 STEEL UNPRO. STL ACTIVE No Test
42 / /7 HEAT/FUEL 560 STEEL UNXKNOWN TEMP OUT No Test
54 02/04/1986 DIESEL 560 STEEL UNPRO. STL ACTIVE No Test
56 02/04/19886 DIESEL 4,000 STEEL UNKNOWN TEMP OUT No Test
S6B / /7 HEAT/FUEL 4,000 STEEL UNKNOWN REMOVED No Test
590A / /7 HEAT/FUEL 576  STEEL UNKNOWN REMOVED No Test
590A-1 / 7 HEAT/FUEL 2,260  STEEL UNPRO. STL ACTIVE No Test
590A-2 !/ /7 HEAT/FUEL 576 STEEL UNPRO. STL ACTIVE Ng Test
62 02/04/1986 HEAT/FUEL 2,500 STEEL UNPRO. STL TEMP OUT No Test
6B 02/04/1986 HEAT/FUEL ) 2,500  STEEL UNPRO. STL TEMP OUT No Test

9B /7 HEAT/FUEL 586 STEEL UNKROWN ACTIVE No Test




01/23/1996 Physical Information On Storage Systems Page

NOOQ1S91
NSY CHARLESTON SC

Tank Pipe Last

Tank ID Notification Capacity Construction Construction Tightness

Form Date Contents {Gal) Material Material Status Tegt Date
[ ]
9cC /7 HEAT/FUEL 3,700 STEEL UNPRO. STL ACTIVE No Test
NH72 / 7/ HEAT/FUEL 8,300 STEEL UNPRO. STL ACTIVE No Test
NS2A / 7/ WASTE OIL 560 STEEL UNPRO., STL ACTIVE No Test
NS3-1 / / WASTE OIL 280 STEEL UNKNOWN No Test
NS4-TNK-1 / / HEAT/FUEL 25,000 STEEL UNPRO. STL ACTIVE No Test
NS44A / / WASTE OIL 550 STEEL UNPRO. STL ACTIVE No Test
NS45-TNK-1 !/ / HEAT/FUEL 25,000 STEERL UNPRO. STL ACTIVE No Test
NS6-1 / 7/ DIESEL 100 STEEL COPPER ACTIVE No Test
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NOG193
NAVAL WEAPONS STATION

Tank Pipe Last
Tank ID Notification Capacity Construction Construction Tightness
Form Date Contents {Gal} Material Material Status Test Date

L
701 /7 HEAT/FUEL 280  STEEL UNKINOWN ACTIVE No Test
705 / / HEAT/FUEL 280  STEEL UNKNOWN ACTIVE No Test
708 / / HEAT/FUEL 280  STEEL UNKNOWN ACTIVE No Test
717 / / HEAT/FUEL 280  STEEL UNKNOWN ACTIVE No Test
718 !/ / HEAT/FUEL 280  STEEL UNKNOWN ACTIVE No Test
719 / / HEAT/FUEL 200 STEEL UNKNOWN ACTIVE Ne Test
758 /7 HEAT/FUEL 550 STEEL UNKNOWN ACTIVE No Test
759 / / HEAT/FUEL 550  STEEL UNKNOWN ACTIVE No Test
760 /77 HEAT/FUEL 550  STEEL UNKNOWN ACTIVE No Test
761 / /7 HEAT/FUEL 550 STEEL UNKNOWN ACTIVE No Test
762 /7 HEAT/FUEL 1,000 STEEL UNKNOWN ACTIVE No Test
763 /7 HEAT/FUEL 1,000 STEEL UNKNOWN ACTIVE No Test
765 / / HEAT/FUEL 280  STEEL UNKNOWN ACTIVE No Test
A !/ / HEAT/FUEL 550  STEEL UNKNOWN ACTIVE No Test
AR / / HEAT/FUEL 1,000 STEEL UNKNOWN ACTIVE No Test
B /7 HEAT/FUEL 550  STEEL UNKNOWI ACTIVE No Test
BB / /7 HEAT/FUEL 1,000 STEEL UNKNOWN ACTIVE No Test
o] / /7 HEAT/FUEL 550 STEEL UNKNOWN ACTIVE No Test

/ / HEAT/FUEL 550 STEEL UNKNOWN ACTIVE No Test
jols] /! HEAT/FUEL 1,000  STEEL UNKNOWN ACTIVE No Test
FF !/ /7 HEAT/FUEL 1,000 STEEL UNKNOWN ACTIVE No Test
G /7 HEAT/FUEL 5§50  STEEL UNKNOWN ACTIVE No Test
H / / HEAT/FUEL 1,000 STEEL UNKNOWN ACTIVE No Test
HH /o / HEAT/FUEL 1,000 STEEL UNKNOWN ACTIVE No Test
J / /7 HEAT/FUEL 550  STEEL UNKNOWN ACTIVE No Test
JJ / / HEAT/FUEL 1,000 STEEL UNKNOWN ACTIVE No Test
K / 7/ HEAT/FUEL 550  STEEL UNKNOWN ACTIVE No Test
L /7 HEAT/FUEL 550 STEEL UNKNOWN ACTIVE No Test
M /7 HEAT/FUEL 550  STEEL UNKNOWN ACTIVE No Test
M5 !/ / HEAT/FUEL 550  STEEL UNKNOWN ACTIVE No Test
Mé !/ /7 HEAT/FUEL 1,000 STEEL UNKNOWN ACTIVE No Test
M8 / /7 HEAT/FUEL 1,000 STEEL UNKNOWN BACTIVE No Test
N / / HEAT/FUEL 550  STEEL UNKNOWN ACTIVE No Test
o} !/ / HEAT/FUEL 550  STEEL UNKNCOWN ACTIVE No Test
P !/ 7/ HEAT/FUEL 550  STEEL UNKNOWN ACTIVE No Test
Q / HEAT/FUEL 550 STEEL UNKNOWN ACTIVE No Test
R !/ / HEAT/FUEL 550 STEEL UNKNOWN ACTIVE No Test
5-1 / / HEAT/FUEL 550 STEEL UNKNOWN ACTIVE No Test
5-2 fo/ HEAT/FUEL 0  STEEL UNKNOWN ABANDONED No Test
T-1 / / HEAT/FUEL 550  STEEL UNKNOWN ACTIVE No Test
T-2 / / HEAT/FUEL 0 STEEL UNKNOWN ABANDONED No Test
w /7 / HEAT/FUEL 1,000 STEEL UNKNOWN ACTIVE Na Test
Y-1 / /7 HEAT/FUEL 1,000 STEEL UNKNOWN ACTIVE No Test
Y-2 / / HEAT /FUEL 0 STEEL UNKNOWN ABANDONED No Test
Y-3 / /7 HEAT/FUREL 1,000 STEEL UNKNOWN ABANDONED No Test

L]
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N00G612
NSC CHARLESTON SC

Tank Pipe Last
Tank ID Notification b Capacity Construction Construction Tightness
Form Date Contents {Gal} Material Material Status . Test Date

L ]
1136 /7 HEAT/FUEL 37  STEEL COPPER ACTIVE No Test
14 / /7 Jp-5 215,460  STEEL UNPRO. STL TEMP OUT No Test
148 / / WASTE OIL 0  STEEL UNPRO. STL ABANDONED No Test
191 / 7 HEAT/FUEL 550  STEEL COPPER ACTIVE No Test
191NW 02/04/1986 DIESEL 1,500 STEEL GALVANIZED ACTIVE No Test
191SW / 7 HEAT/FUEL 1,500 STEEL UNKNOWN ABANDONED No Test
224 / / HEAT/FUEL 5,000 STEEL UNPRCO. STL ACTIVE No Test
3900F /7 DIESEL 2,350,000 UNKNOWN UNKNOWN ACTIVE No Test
3900F / DIESEL 2,350,000 OTHER UNKNOWN ACTIVE No Test
3901A !/ / WASTE OIL 103,000 STEEL UNKNOWN BRCTIVE No Test
3306K 02/04/1986 DIESEL 2,130,000 CONCRETE UNKNOWN No Test
3906L 02/04/1986 DIESEL 2,128,000 CONCRETE UNKNOWN ACTIVE No Test
3906M 02/04/1986 HEAT/FUEL 2,132,000 CONCRETE UNKNOWN ACTIVE No Test
3906N 02/04/1986 HEAT/FUEL 2,126,000 CONCRETE UNKNOWN ACTIVE No Test
39060 02/04/1986 WASTE OIL 1,153,000 CONCRETE UNKNOWN ACTIVE No Test
3906P 02/04/1386 DIESEL 2,128,000 CONCRETE UNKNOWN ACTIVE No Test
3911 / /7 LUBE /NEW 50,000 UNKNOWN UNKNOWN ACTIVE No -Test
3912 /7 LUBE/NEW 50,000 UNKNOWN UNKNOWN ACTIVE No Test
3915 / 7 LUBE/NEW 1,008,000  UNKNOWN UNKNOWN ACTIVE No Test
3916 /7 DIESEL 4,200,000 UNKNOWN ACTIVE No Test
3917 /7 DIESEL 4,200,000  UNKNOWN UNKNOWN ACTIVE No Test
39A J 7 WASTE OIL 741, 000 OTHER UNKNOWN ACTIVE No Test
39D / 7 WASTE oIL 741,000  OTHER UNKNOWN ACTIVE No Test
39L /7 /7 DIESEL 6,500 STEEL UNKNOWN ACTIVE No Test
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N61165
NAVSTA CHARLESTON SC
BILL BRASEL
{803) 743-5518

Tank Pipe Last

Tank ID Notification Capacity Construction Construction Tightness

Form Date Contents {Gal} Material Material Status Test Date
T
116B8-1 / 7/ HEAT/FUEL 2,500 STEEL UNKINOWN ABANDGNED Na Test
1177 / /7 DIESEL 560 STEEL COPPER ACTIVE No Test
1346 07/08/1991 WASTE OIL 650 STEEL GALVANIZED ACTIVE No Test
1346A 02/04/1986 NONE/EMFTY 10,000 STEEL GALVANIZED REMOVED No Test
1346B 02/04/1%86 NONE/EMPTY 10,000 STEEL GALVANIZED REMOVED No Test
1346C 02/04/1986 NONE/EMPTY 10,000 STEEL GALVANIZED REMOVED No Test
1346D 05/31/19%0 NONE/EMPTY 4,000 STEEL UNKNOWN CLOSED No Test
1346E 05/31/1990 NONE/EMPTY 4,000 STEEL UNKNOWN CLOSED No Test
1346F 05/31/1850 NONE/EMPTY 4,000 STEEL UNKNOWN CLOSED No Test
1346G 05/31/1990 NONE/EMPTY 4,000 STEEL - UNKNOWN CLOSED No Test
134€H 05/31/189%0 NONE/EMPTY 10,000  STEEL UNKNOWN CLOSED No Test
13461 06/24/1591 UNLEAD 10,000 PIBERGLASS FIBERGLASS ACTIVE No Test
13463 01/24/199%1 UNLEAD 10,000 FIBERGLASS FIBERGLASS ACTIVE No Test
1346K 06/24/1991 UNLEAD 10,000  FIBERGLASS PIBERGLASS ACTIVE No Test
1708-1 /7 DIESEL 2,000 STEEL UNKNOWN TEMP OUT No Test
220 / /7 HEAT/FUEL 275-  STEEL COPPER CLOSED No Test
2505 / 7/ WASTE OIL 275  FIBERGLASS COATED STL ACTIVE No Test
2508 / / HEAT/FUEL 10,000 STEEL UNPRO. STL ABANDONED No Test
2509 /7 HEAT/FUEL 1,000 STEEL GRLVANIZED ABANDONED No Test
2513A / /7 HEAT/FUEL 42,000  STEEL UNPRO. STL ABANDONED No Test
2513B / /7 HEAT/FUEL 42,000  STEEL UNPRO. STL ABANDONED No Test
2513C /7 LUBE/NEW 550  STEEL UNPRO. STL ACTIVE No Test
2517 / /7 HEAT/FUEL 2,000 STEEL GALVANIZED ABANDONED No Test
2522 / / HEAT/FUEL 5,000 STEEL UNPRO. STL ABANDONED No Test
2524A / 7/ HEAT/FUEL 1,000 STEEL UNPRO. STL ACTIVE No Test
25248 /7 HEAT/FUEL 1,000 STEEL UNPRO. STL ACTIVE No Test
2556 / 7/ HEAT/FUEL 3,000 STEEL UNPRO. STL ACTIVE No Test
601 / / HEAT/FUEL 12,000  STEEL UNPRO. STL ACTIVE No Test
640 / / BOILER 1,000 STEEL UNPRO. STL ACTIVE No Test
640B !/ 7/ HEAT/FUEL 3,000 STEEL UNKNOWN ABANDONED No Test
641 / /7 HEAT/FUEL 560 STEEL UNPRO. STL ACTIVE No Test
644 / / HEAT/FUEL 5,000 STEEL UNPRO. STL ACTIVE No Test
646A / 7/ DIESEL 2,500 FIBERGLASS FIBERGLASS ACTIVE No Test
6468 05/16/1986 HEAT/FUEL 2,000 STEEL UNKNOWN REMOVED No Test
648 /7 HEAT/FUEL 1,000 STEEL COPPER ACTIVE No Test
6488 / /7 HEAT/FUEL 2,000 STEEL UNKNOWN ABANDONED No Test
650 / / HEAT/FUEL 1,000 STEEL UNPRO. STL ACTIVE No Test
653A / /7 HEAT/FUEL 2,000 STEEL UNKNOWN ABANDONED No Test
654 / /7 HEAT/FUEL 2,000 STEEL UNKNOWN ACTIVE No Test
655 / / HEAT/FUEL 2,500 STEEL UNPRO. STL ACTIVE No Test
655B / /7 DIESEL 200 STEEL COPPER ACTIVE No Test
656 / 7 HEAT/FUEL 5,800 STEEL UNKNOWN ACTIVE No Test
657-1 / / HEAT/FUEL 5,000 STEEL UNKNOWN ACTIVE No Test
657-2 / 7/ HEAT/FUEL 2,000 STEEL UNPRO. STL ACTIVE No Test
561 06/25/1852 HEAT/FUEL 4,000  FIBERGLASS FIBERGLASS ACTIVE No Test
681-1 / / WASTE OIL 100 UNKNOWN UNKNOWN ACTIVE No Test
681-2 / /7 HEAT/FUEL 20,000  UNKNOWN UNKNOKWN ABANDONED No Test
81-1 / 7 HEAT/FUEL 1,000 STEEL UNKNOWN ACTIVE No Test
B4 /7 / HEAT/FUEL 1,010 STEEL UNKNOWN ACTIVE No Test
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N61165
NAVSTA CHARLESTON SC
BILL BRASEL
{803) 743-551%

b ]

Tank Pipe Last
Tank ID Notification Capacity Construction Congtruction Tightness
Form Date Contents {Gal) Material Material Status Test Date

00
851A 01/08/1991 UNLEAD 500 STEEL UNKNOWN ACTIVE No Test
B51B 01/08/1991 DIESEL 500  UNKNOWN UNKNOWN ACTIVE No Test
86 /o HEAT/FUEL 5,037  STEEL COPPER ACTIVE No Test
M1123 / 7 HEAT/FUEL 270 STEEL COPPER ACTIVE No Test
M82~1 / / DIESEL 155  STEEL UNKNOWN ACTIVE No Test
NH1137-1 /7 HEAT/FUEL 1,010 STEEL UNKNOWN ACTIVE No Test
NH1137-2 !/ HEAT/FUEL 1,000 STEEL UNKNOWN ABANDONED No Test
NH1152 /7 HEAT/FUEL 1,000 STEEL UNKNOWH ABANDONED No Test
NH1153-1 / / HEAT/FUEL 1,a04q STEEL UNKNOWN ABANDONED No Test
NH1158 / HEAT/FUEL 1,000 STEEL UNKNOWN ABANDONED No Test
NH1159 !/ / HEAT/FUEL 1,000 STEEL UNKNOWN ABANDONED No Test
WH1243 / HEAT/FUEL 1,000 STEEL UNKNOWN ABANDONED No Test
NH1244 /7 HEAT/FUEL 1,000 STEEL UNKNOWN ABANDONED No Test
NH21-1 /7 HEAT/FUEL 0 STEEL UNKNOWN ABANDONED No Test
NH23-1 !/ / HEAT/FUEL 1,000 STEEL UNKNOWN ABANDONED No Test
NHa2-1 / HEAT/FUEL 2,500 STEEL UNPRO. STL ABANDONED No Test
NH4E-1 / / HEAT/FUEL 2,500 STEEL UNKNOWN ABANDONED No Test
NH46~2 / / HEAT/FUEL 2,500 STEEL UNKNOWN ABANDONED No Test
NH46-3 / 7 HEAT/FUEL 2,500 STEEL UNKNOWN ABANDONED No Test
NH46~-4 /7 HEAT/FUEL 2,500 STEEL UNKNOWN ABANDOWED No Test
NH46-5 /7 HEAT/FUEL 0  STEEL UNKNOWN ABANDONED No Test
NH62 /7 HEAT/FUEL 1,010 STEEL UNKNQWN ACTIVE No Test
NH62-1 / HEAT/FUEL 2,500 STEEL UNKNOWN ABANDONED No Test
NH62Z-2 /7 HEAT/FUEL 1,000 STEEL COPPER ACTIVE No Test
NHE3-1 /7 LEAD GAS : 0  STEEL UNKNOWN ABANDONED No Test
NHE3-2 / / DIESEL 0  STEEL UNKNOWN ARANDONED No Test
NH67-1 /7 HEART/FUEL 1,000 STEEL UNKNOWN ABANDONED No Test
N5200 !/ / HEAT/FUEL 1,000 STEEL UNKNOWN ACTIVE No Test
NS26A !/ / WASTE OIL 200  UNKNOWN UNKNOWN ACTIVE No Test
NS26B /7 ! UNKNOWN 0  UNKNOWN UNKNOWN No Test
NS26C /7 WASTE OIL 20,000  UNKNOWN UNKNOWN No Test
NS28A / HEAT/FUEL 10,000 STEEL UNKNOWN ACTIVE Wo Test
NS28B / / HEAT/FUEL 4,030 STEEL UNKNOWN ACTIVE No Test
NS53 / HEAT/FUEL 3,000 STEEL UNKNOWN ACTIVE No Test
NS53B !/ / DIESEL 800  STEEL ABANDONED No Test
NS54-1 / /7 LEAD GAS 10,000 STEEL UNKNOWN ABANDONED Ne Test
NS54-2 !/ / LEAD GAS 10,000 STEEL UNKNOWN ABANDONED No Test
NS71 /7 HEAT/FUEL 2,000 STEEL CORTED STL ACTIVE No Test
NS79-1 / / HEAT/FUEL 500 STEEL COPPER TEMP OUT No Test
NS79-2 !/ / HEAT/FUEL 10,000 STEEL OTHER ACTIVE No Test
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N62603
FLEMINEWARTRACEN CHARLESTON SC

Tank Pipe Last

Tank 1D Notification Capacity Construction Construction Tightness

Form Date Contents {Gal) Material Material Status Test Date
]
202 / 7/ BOILER 5,000 STEEL UNKNOWN ACTIVE No Test
643A / / HEAT/FUEL €,000 STEEL UNPRO. STL ACTIVE No Test
643B 02/04/1986 MOGAS 1,000 FIBERGLASS UNKNOWN REMOVED No Test
£43C 02/04/1986 DIESEL 550 UNKNOWN UNKNOWN REMOVED No Test
647 / /7 HEAT/FUEL 4,000 STEEL UNPRO. STL ACTIVE No Test

647A /7 HEAT/FUEL 4,000 STEEL UNKNOWN CLOSED No Test

‘
B
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N63322
SUBTRAFAC CHARLESTN SC
{ } -
L ]
Tank Pipe Last
Tank ID Notification Capacity Construction Construction Tightness
Form Date Contents {Gal) Material Material Status Test Date
L ]
686 !/ / HEAT/FUEL 4,000 FIBERGLASS GALVANIZED ACTIVE No Test
FBMG1-1 08/17/1992 DIESEL 200  STEEL UNKNOWN ACTIVE No Test
FBM61 -2 / / BOILER 1,000 STEEL UNPRQ. STL ACTIVE No Test

FBME1-3 /7 HEAT/FUEL 20,000 STEEL UNPRO. STL ACTIVE No Test
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N&68084
NAVHOSP CHARLESTON SC
LT. SADLER
{803} 743-6020

Tank Pipe Last
Tank ID Notification Capacity Construction Construction Tightness
Foxrm Date Contents (Gal) Material Material Statusg Test Date

0000
NH61-1 !/ HEAT/FUEL 560 STEEL COPPER ABANDONED No Test
NH61-2 !/ 7/ HEAT/FUEL 1,000 STEEL COPPER ABANDONED No Test
NH68 / /7 HEAT/FUEL 900 STEEL UNKNOWN REMOVED No Test
NH68-1 /7 HEAT/FUEL 3,000 STEEL COFPPER ACTIVE No Test
NH68-2 !/ HEAT/FUEL 1,000 STEEL ABANDONED No Test

‘




TAQ D-1

Above Ground And Underground Storage Tank Database

Base Realignment and Closure
Tank Management Plan
Charleston Naval Complex, Charleston, South Carolina

Year Facility Tank Number | Above/ Tank Tank Material | Tank Year Remarks
Remove Under Capacity | Contents Status Tank
Ground Installed
FBMTF | FBM61-3 A 20000 | HF S A 1961
NAVHOSP | NH68-1 A 3000 | HF S A 1980
NAVSTA [ 1177 A 560 | D S A
NAVSTA | 1708-1 A 2000 | D S TO 1966
NAVSTA | 601 A 12000 | HF S A 1963
NAVSTA | 640 A 1000 | HF S A 1963
NAVSTA | 648 A 1000 | HF S A
NAVSTA | 655 A 2500 | HF S A 1976 ht
NAVSTA | 655B A 200 | D S A .
NAVSTA | 84 A 1010 | HF S A 1961
NAVSTA | 86 A 5037 | HF S A 1972
NAVSTA [ M1123 A 270 | HF S A
NAVSTA | M82-1 A 155 | D S A 1990
NAVSTA | NH1137-1 A 1010 | HF S A
NAVSTA | NH62 A 1010 | HF S A
NAVSTA | NH62-2 A 1000 | HF S A
NAVSTA [ N§71 A 2000 | HF S A 1986
NAVSTA [ NS79-1 A 500 | HF S TO
NSC 1136 A 375 | HF S A 1977
NSC 14 A 215460 | JP-5 S TO 1957
NSC 191 A 550 | HF S A
NSC 3901A A 103000 | WO S A 1945
NSC 39L A 6500 [ D S A
NSY 02-241-002 A 500 | D S A 1987
NSY 02-241-013 A 500 [ D S TO 1987
NSY 177 A 300 { D P A
NSY 2 A 130 [ K S A
* Tank requires further investigation Tank Contents Tank Status Tank Type
e Tank has been removed/closed by another contract D = Diesel Lube = Lube Oil A = Active A = Aboveground Tank
# Tank are large field constructed tanks E = Empty LG = Leaded Gas AB = Abandoned U = Underground Tank
HF = Heating Fuel UNL = Unleaded Gas CL = Closed RU = Regulated Underground Tank
K = Kerosene WO = Waste Oil RM = Removed

G = Leaded Gas

TO = Temp Out Service
PageD -1



TA’D-I

Above Ground And Underground Storage Tank Database

Base Realignment and Closure
Tank Management Plan

Charleston Naval Complex, Charleston, South Carolina
Year Facility | Tank Number | Above/ Tank Tank Material | Tank Year Remarks
Remove Under Capacity | Contents Status Tank
Ground Installed
NSY 226 A 700 | HF S A
NSY 242A A 5000 | WO S A
NSY 32-1 A 350 {D 5 A
NSY 32-2 A 350 1D S A
NSY 32-3 A 500 | D P A
NSY 324 A 500 | D P A
NSY 32-501 A 114000 | D S A 1988
NSY 32-D A 5000 | D P A -
NSY | 32:E A 5000 | D P A " i
NSY 3909 A 200000 | HF S A 1962
NSY NS6-1 A 106 | D S A 1967
NWS Y-3 A 1000 | HF S AB pre 1975
# NSC 3900E F 2350000 | D UNK A 1942
# NSC 3900F F 2350000 | D OTHER | A 1942
# NSC 3906K F 2130000 | D C A 1942
# NSC 3906L F 2128000 | D C A 1968
# NSC 3906M F 2132000 | HF C A 1943
# NSC 3906N F 2126000 | HF C A 1968
# NSC 39060 F 1153000 | WO C A 1943
# NSC 3906P F 2128000 | D C A 1943
# NSC 3911 F 50000 | LUBE UNK A
# NSC 3912 F 50000 | LUBE UNK A
# NSC 3915 F 1008000 | LUBE UNK A
# NSC 3916 F 4200000 | D A
# NSC 3917 F 4200000 | D UNK A
# NSC 39A F 741000 | WO OTHER | A 1942
# NSC 39D F 741000 | WO OTHER | A 1942
* Tank requires further investigation Tank Contents Tank Status Tank Type
b Tank has been removed/closed by another contract D = Diesel Lube = Lube Oil A = Active A = Aboveground Tank
# Tank are large ficld constructed tanks E = Empty LG = Leaded Gas AB = Abandoned U = Underground Tank
HF = Heating Fuel UNL = Unleaded Gas CL = Closed RU = Regulated Underground Tank
K = Kerosene WO = Waste Gil RM = Removed
G = Leaded Gas TO = Temp Out Service

PageD -2



TAQ D-1

Above Ground And Underground Storage Tank Database

Base Realignment and Closure
Tank Management Plan
Charleston Naval Complex, Charleston, South Carolina
Year Facility | Tank Number | Above/ Tank Tank Material | Tank Year Remarks
Remove Under Capacity | Contents Status Tank
Ground Installed
* NAVHOSP | NH61-2 U 1000 | HF S AB 1946
* NAVHOSP | NH68-2 U 1000 | HF S AB 1950
* NAVSTA | 1168-1 U 2500 | HF S AB 1967
* NAVSTA | NH1152 U 1000 | HF S AB 1941
* NAVSTA | NH1153-1 U 1000 | HF S AB 1941
* NAVSTA | NH1158 U 1000 | HF S AB 1941
* NAVSTA | NH1159 U 1000 | HF S AB 1941
* NAVSTA | NH1243 U 1000 | HF S AB 1941 -
* NAVSTA | NH1244 U 1000 | HF S AB 1941 e ’
* NAVSTA | NH23-1 U 1000 | HF S AB 1937
* NAVSTA | NH42-1 U 2500 | HF S AB 1945
* NAVSTA | NH46-5 U HF S AB 1941
* NAVSTA | NH67-1 U 1000 | HF S AB 1946 AQC #508
* NAVSTA | NS26B U UNK UNK AB
* NAVSTA | NS26C 8] 20000 | WO UNK AB
* NAVSTA | NS54-1 U 10000 | LG S AB 1958
* NAVSTA | NS54-2 U 10000 | LG S AB 1958
* NSY 1169 U 350 | UNK S AB 1967
* NSY 226-1 U WO A
*% FMWC 643B RU 1000 | MOGAS | FRP RM 1982
¥ FMWC 643C RU 550 | D UNK RM
** FMWC 647A U 4000 | HF S CL 1967
* NAVHOQSP | NH68 A 900 | HF S RM 1961
** NAVSTA | 220 A 275 | HF S CL 1968
* NAVSTA | 1346A RU 10000 | E S RM 1972
** NAVSTA | 1346B RU 10000 | E S RM 1977
* NAVSTA | 1346C RU 10000 | E S RM 1977
* Tank requires further investigation Tank Contents Tank Status Tank Type
> Tank has been removed/closed by another contract D = Diesel Lube = Lube Oil A = Active A = Aboveground Tank
# Tank are large field constructed tanks E =Empty LG = Leaded Gas AB = Abandoned U = Underground Tank
HF = Heating Fuel UNL = Unleaded Gas CL = Closed RU = Regulated Underground Tank
K = Kerosene WO = Waste Oil RM = Removed

G = Leaded Gas

TO = Temp Qut Service
PageD -3



TAQ D-1

Above Ground And Underground Storage Tank Database

Base Realignment and Closure

Tank Management Plan
Charleston Naval plex, Charleston, South Carolina
Year Facility Tank Number | Above/ Tank Tank Material | Tank Year Remarks
Remove Under Capacity | Contents Status Tank
Ground Installed
hald NAVSTA | 1346D RU 4000 | E S CL
** NAVSTA | 1346E RU 4000 | E S CL
** NAVSTA | 1346F RU 4000 | E S CL
ok NAVSTA | 1346G RU 4000 | E S CL
** NAVSTA | 1346H RU 10000 | E S CL 1961
** NAVSTA | 646B RU 2000 { HF S RM 1964
* NSY 1279A RU 2500 | UNL S RM 1967 AQC #569
s NSY 1279B RU 3000 | UNL S RM 1967 AOC #569 .
*x NSY 1279C RU 3500 | UNL S RM 1982 AOC #569 P ’
** NSY 236-TK-1 RU 560 | LUBE ) RM 1982
*x NSY 236-TK-4 RU 275 | LUBE S RM 1982
ok NSY 236-TK-5 RU 275 | LUBE S RM 1982
** NSY 236-TK-6 RU 560 | WO S RM 1982
*x NSY 236-TK-9 RU 1000 | HF S RM 1982
ok NSY 1141A U 10000 | LG S CL 1942
hlad NSY 1141B U 4000 | LG S CL 1942
** NSY 1174 U 1000 | HF S CL 1947
** NSY 56B ) 4000 | HF S RM 1967
¥ NSY 590A U 576 | HE S RM 1967
96 FEMTF | FBM61-1 RU 200 { D S A 1961 Removal Rec’d by C/106 memo
96 FBMTF | FBM61-2 U 1000 | WO S A 1978
96 NAVSTA | 1346 RU 650 | WO S A 1967 Removal Rec’d by C/106 memo
96 NAVSTA | 851A RU 500 | UNL S A ~1980
96 NAVSTA | 851B RU 500 | D UNK A ~1980
96 NAVSTA | NS200 U 1000 | HF S A 1967
96 NSC 148 U wo S AB
96 NSY 9B A 586 | D S A AOC #574
* Tank requires further investigation Tank Contents Tank Status Tank Type
hae Tank has been removed/closed by another contract D = Diesel Lube = Lube Oil A = Active A = Aboveground Tank
# Tank are large field constructed tanks E = Empty LG = Leaded Gas AB = Abandoned U =Underground Tank
HF = Heating Fuel UNL = Unleaded Gas CL = Closed RU = Regulated Underground Tank
K = Kerosene WO = Waste Oil RM = Removed '
G = Leaded Gas TO = Temp Out Service

PageD -4



o,

Above Ground And Underground Storage Tank Database

Base Realignment and Closure
Tank Management Plan
Charleston Naval Complex, Charleston, South Carolina
Year Facility Tank Number | Above/ Tank Tank Material | Tank Year Remarks
Remove Under Capacity | Contents Status Tank
Ground Installed
96 NSY 9C A 3700 | D S A AOC #574
96 NSY 123-1 RU 1000 { WO UNK A Removal Rec’d by C/106 memo
96 NSY 240 RU 5000 | WO S A 1982 Removal Rec’d by C/106 memo
96 NSY 242 RU 5000 | WO FRP A 1989
96 NSY 54 RU 560 | D S A 1967 Removal Rec’d by C/106 memo
96 NSY 56 RU 4000 | D S TO 1989 Removal Req’d by 5/20/96
96 NSY 6A RU 2500 | HF S TO 1967 Removal Req’d by 5/1/96
96 NSY 6B RU 2500 | HF S TO 1967 Removal Req’d by 5/10/96 -
96 NSY 02-241-001 | U 6000 | HF S TO 1987 o ]
96 NSY 221-1 U WO S A
96 NSY NH72 U 8300 | HF S A 1972
96 NSY NS2A U 560 | WO S A
96 NSY NS3-1 U 280 | WO S AB
96 NSY NS4-TNK-1 U 25000 | HF S A 1958 AOC #675
96 NSY NS44A U 550 | WO S A 1958
96 NWS J U 550 | HF S A pre 1975
96 NWS K U 550 | HF S A _pre 1975
96 NWS P U 550 | HF S A pre 1975
96 NWS R U 550 | HF S A pre 1975
97 FBMTF 686 U 4000 | HF FRP A 1967
97 FMWC 202 U 5000 | HF S A
97 FMWC 643A U 6000 | HF S A
97 FMWC 647 U 4000 | HF S A 1964
97 NAVHOSP | NH61-1 U 560 | HF S AB 1946
97 NAVSTA | 2505 A 275 | WO FRP A 1988
97 NAVSTA | 2508 A 10000 | HF S AB 1955
97 NAVSTA | 25134 A 42000 | HF S AB 1964
* Tank requires further investigation Yank Contents Tank Status Tank Type
L Tank has been removed/closed by another contract D = Diesel Lube = Lube Oil A = Active A = Aboveground Tank
# Tank are large field constructed tanks E = Empty LG = Leaded Gas AB = Abandoned U = Underground Tank
HF = Heating Fuel UNL = Unleaded Gas CL = Closed RU = Regulated Underground Tank
K = Kerosene WO = Waste Oil RM = Removed '

TO = Temp Out Service
PageD-5



TAQ D-1

Above Ground And Underground Storage Tank Database

Base Realignment and Closure
Tank Management Plan
Charleston Naval Complex, Charleston, South Carolina
Year Facility | Tank Number | Above/ Tank Tank Material | Tank Year Remarks
Remove Under Capacity | Contents Status Tank
Ground Insialled
97 NAVSTA | 2513B A 42000 | HF S AB 1964
97 NAVSTA | 2513C A 550 | LUBE ) AB 1964
97 NAVSTA | 2524A A 1000 | HF S A 1954
97 NAVSTA | 2524B A 1000 | HF S A 1954
97 NAVSTA | 2556 A 3000 | HF S A 1983
97 NAVSTA | 13461 RU 10000 | UNL FRP A 1988
97 NAVSTA | 1346] RU 10000 | UNL FRP A 1991
97 NAVSTA | 1346K RU 10000 | UNL FRP A 1991 «
97 NAVSTA | 2522 RU 5000 | HF S AB 1954 '
97 NAVSTA | 646A RU 2500 | D FRP A 1991
97 NAVSTA | 661 RU 4000 | HF FRP A 1992
97 NAVSTA | 2509 U 1000 | HF S AB 1957
97 NAVSTA | 2517 U 2000 | HF S AB 1957
97 NAVSTA | 640B U 3000 | HF S AB 1963
97 NAVSTA | 653A U 2000 | HF S AB 1969
97 NAVSTA | 654 U 2000 | HF S A 1964
97 NAVSTA | 681-1 U 100 | WO UNK A 1981
97 NAVSTA | 681-2 U 20000 | HF UNK AB 1981
97 NAVSTA | NS26A U 200 | WO UNK A 1981
97 NAVSTA | NS28A U 10000 | HF S A 1958
97 NAVSTA | NS28B U 4030 | HF S A 1982
97 NAVSTA | NS53 U 3000 | HF S A 1967
97 NAVSTA | NS53B U 800 | D S AB 1967
97 NSY 1175A RU 10000 | UNL FRP A 1988
97 NSY 11758 RU 10000 | UNL FRP A 1988
97 NSY 1175C RU 10000 | D FRP A 1988
97 NSY 38-1 RU 300 | WO S A 1967 Removal Rec’d by C/106 memo
* Tank requires further investigation Tank Contents Tank Status Tank Type
had Tank has been removed/closed by another contract D = Diesel Lube = Lube Oil A = Active A = Aboveground Tank
# Tank are large field constructed tanks E = Empty LG = Leaded Gas AB = Abandoned U = Underground Tank
HF = Heating Fuel UNL = Unlcaded Gas CL = Closed RU = Regulated Underground Tank
K = Kerosene WO = Waste Oil RM = Removed
G = Leaded Gas TO = Temp Out Service

Page D -6



TAQ D-1

Above Ground And Underground Storage Tank Database

Base Realignment and Closure
Tank Management Plan
Charleston Naval Complex, Charleston, South Carolina
Year Facility | Tank Number | Above/ Tank | Tank Material | Tank Year Remarks
Remave Under Capacity | Contents Status Tank
Ground ) Installed
97 NSY 13A U 560 | K S TO 1982
97 NSY 13B u 560 | K S TO 1982
97 NSY 25-1 U HF UNK TO
97 NSY 590A-1 8] 2260 | HF S A 1935
97 NSY 590A-2 u 576 | HF S A 1967
97 NSY NS45-TNK-1 | U 25000 | HF S A 1979 AQC #666
97 NWS 701 8] 280 | HF S A pre 1975
97 NWS 705 U 280 | HF S A pre 1975 -
97 NWS 708 U 280 | HF S A pre 1975 B '
97 NWS 717 U 280 | HF S A pre 1975
97 NWS 718 U 280 | HF S A re 1975
97 NWS 719 U 280 | HF S A pre 1975
97 NWS A U 550 | HF S A _pre 1975
97 NWS B 9] 550 | HF S A pre 1975
97 NWS C U 550 | HF S A pre 1975
97 NWS H U 1000 | HF S A pre 1975
97 NWS L U 550 | HF S A pre 1975
97 NWS M U 550 | HF S A pre 1975
97 NWS N U 550 | HF S A pre 1975
97 NWS Y-1 U 1000 | HF S A pre 1975
97 NWS Y-2 U HF S AB pre 1975
98 NAVSTA | 641 U 560 | HF S A 1977
98 NAVSTA | 644 U 5000 | HF S A 1977
98 NAVSTA | 648B U 2000 | HF S AB 1966
98 NAVSTA | 650 U 1000 | HF 5 A 1969
98 NAVSTA | 656 U 5800 | HF S A 1972
98 NAVSTA | 657-1 U 5000 | HF S A 1968
Tank requires further investigation Tank Contents Tank Status Tank Type
hd Tank has been removed/closed by another contract D = Diesel Lube = Lube Oil A = Active A = Aboveground Tank
# Tank are large field constructed tanks E = Empty LG = Leaded Gas AB = Abhandoned U = Underground Tank
HF = Heating Fuel UNL = Unleaded Gas CL = Closed RU = Regulated Underground Tank
K = Kerosene WO = Waste Qil RM = Removed

G = Leaded Gas

TO = Temp Out Service
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TAQ D-1

Above Ground And Underground Storage Tank Database

Base Realignment and Closure
Tank Management Plan
Charleston Naval Complex, Charleston, South Carolina
Year Facility | Tank Number | Above/ Tank | Tank Material | Tank Year Remarks
Remove Under Capacity | Contents Status Tank
Ground Installed
98 NAVSTA | 657-2 U 2000 | HF S A 1978
98 NAVSTA | 81-1 U 1000 | HF S A 1941
98 NAVSTA | NH1137-2 U 1000 | HF S AB 1940
98 NAVSTA | NH21-1 U HF S AB 1952
98 NAVSTA | NH46-1 U 2500 | HF S AB 1941
98 NAVSTA | NH46-2 U 2500 | HF S AB 1941
98 NAVSTA | NH46-3 U 2500 | HF S AB 1941
98 NAVSTA | NH46-4 U 2500 | HF S AB 1941 =
98 NAVSTA | NH62-1 U 2500 | HF 8 AB 1944 -
98 NAVSTA | NH63-1 U LG S AB 1944
98 NAVSTA | NH63-2 U D S AB 1944
98 NAVSTA | NS79-2 U 10000 | HF S A 1978
98 NSC 19INW RU 1500 | D S A 1967
98 NSC 191SW U 1500 | HF S AB 1967
98 NSC 224 U 5000 | HF S A 1967
98 NSY 42 U 560 | HF S TO
98 NWS 758 U 550 | HF S A pre 1975
98 NWS 759 U 550 | HF S A pre 1975
98 NWS 760 U 550 | HF S A pre 1975
98 NWS 761 U 550 | HF S A pre 1975
98 NWS 762 U 1000 | HF S A pre 1975
98 NWS 763 U 1000 | HF S A pre 1975
98 NWS 765 U 280 | HF S A pre 1975
98 NWS AA U 1000 { HF S A pre 1975
98 NWS BB U 1000 | HF S A pre 1975
98 NWS | D U 550 | HF S A pre 1975
98 NWS DD U 1000 | HF S A pre 1975
* Tank requires further investigation Tank Contents Tank Status Tank Type
e Tank has been removed/closed by another contract D = Diesel Lube = Lube Oil A = Active A = Aboveground Tank
# Tank are large field constructed tanks E = Empty LG = Leaded Gas AB = Abandoned U = Underground Tank
HF = Heating Fuel UNL = Unleaded Gas CL = Closed RU = Regulated Underground Tank
K = Kerosene WO = Waste Oil RM = Remoaved

G = Leaded Gas

TO = Temp Qut Service
Page D -8



Charleston Naval Co

TABLE D-1
Above Ground And Underground Storage Tank Database

Base Realignment and Closure
Tank Management Plan
lex, Charleston, South Carolina

Year Facility Tank Number | Above/ Tank Tank Material | Tank Year Remarks
Remove Under Capacity | Contents Status Tank
Ground Installed
98 NWS FF U 1000 | HF S A pre 1975
98 NWS G U 550 | HF S A pre 1975
98 NWS HH U 1000 | HF S A pre 1975
98 NWS JJ U 1000 | HF S A pre 1975
98 NWS M5 U 550 | HF S A pre 1975
98 NWS Mo U 1000 | HF S A pre 1975
98 NWS M8 U 1000 | HF S A pre 1975
98 NWS 0 U 550 | HF S A pre 1975 «
58 NWS Q U 550 | HF S A pre 1975 A
98 NWS S-1 U 550 | HF S A pte 1975
98 NWS S-2 U HF S AB pre 1975
98 NWS T-1 U 550 | HF S A pre 1975
98 NWS T-2 U HF S AB pre 1975
98 NWS W U 1000 | HF S A pre 1975
* Tank requires further investigation Tank Contents Tank Status Tank Type
e Tank has been removed/closed by another contract D = Diesel Lube = Lube Oil A = Active A = Aboveground Tank
# ‘Tank are large field constructed tanks E = Empty LG = Leaded Gas AB = Abandoned U = Underground Tank
HF = Heating Fuel UNL = Unleaded Gas CL = Closed RU = Regulated Underground Tank
K = Kerosene WO = Waste Oil RM = Removed ‘
G = Leaded Gas TO = Temp Out Service
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