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Executive Summary 

1.0 Background 

The USS Clamagore was a diesel-electric powered submarine which was commissioned and launched by 

the United States Navy in 1945.  The vessel was not active in World War II.  In 1947, the Clamagore 

underwent a GUPPY II conversion, a term used by the Navy for the Greater Underwater Propulsion 

Program. A second conversion (GUPPY III) was performed in 1962 which included a 15 feet hull extension 

just forward of the control room, a plastic sail and passive ranging sonar. The length of the vessel is 

approximately 330 feet and the beam is approximately 27 

feet. The Clamagore was decommissioned in 1975 and 

donated to the State of South Carolina for public display at 

Patriots Point Naval and Maritime Museum (Patriots Point) 

in 1979.  There were minimal, if any, and no documented 

decommissioning efforts as related to hazardous materials 

performed by the US Navy on the Clamagore prior to or 

after arrival at Patriots Point in 1981.  The vessel has been 

residing in the Charleston Harbor moored to various piers 

at Patriots Point since arriving.  

2.0 Purpose  

Maintenance to the Clamagore by Patriots Point has primarily been cosmetic, limited to interior tour 

routes and the exposed hull above the waterline. Due to maintenance / repair cost and the continually-

deteriorating conditions, Patriots Point is undergoing the planning stages to prepare for the reefing of the 

submarine in conjunction with the South Carolina Department of Natural Resources who will be the 

eventual owner of the vessel once reefed.  A Hazardous Material Sampling Plan (Plan) dated February 5, 

2016 was reviewed and achieved concurrence from the Environmental Protection Agency (EPA).  The Plan 

and this subsequent assessment is the initial step to identify the hazardous materials which will require 

remedial actions in an effort to meet state and federal regulations and applicable technical guidance 

documents, specifically the EPA’s National Guidance: Best Management Practices for Preparing Vessels 

Intended to Create Artificial Reefs (May 2006) and Technical Guidance for Determining the Presence of 

Polychlorinated Biphenyls (PCBs) at Regulated Concentrations on Vessels (Ships) to be Reflagged.  This 

hazardous materials assessment is specific to support the remediation of necessary hazardous materials 

and prepare for the physical reefing (sinking) of the vessel.  At the present time, those involved with the 

project envision the vast majority of the submarine’s contents being removed in dry-dock to prepare for 

the reefing. Following remediation and preparation for reefing, the intent is for the Clamagore to be 

towed to an approved and permitted offshore location for permanent placement as a recreational reef. 

As previously mentioned, the Clamagore was decommissioned and donated to Patriots Point with 

minimal, if any and no known decommissioning efforts as related to hazardous materials.  The existing 

components, contents, hardware and finishes are vintage 1940-1960s era, the period of the construction 

through the last conversion of the vessel.  Based on the lack of a decommissioning effort as related to 

hazardous materials and the visual confirmation of the existing vessel contents, a large component of the 
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Plan is to assume that hazardous materials prominent in the era of construction and conversions remain 

present in the vessel.  

The hazardous materials addressed in this assessment are in accordance with the National Guidance: Best 

Management Practices for Preparing Vessels Intended to Create Artificial Reefs.  The categories of 

hazardous materials include polychlorinated biphenyls (PCBs), oil 

and fuel, asbestos, paint, and “other materials of environmental 

concern”.  Each category of hazardous material and the 

applicable assessment aspects to include sample collection, 

quality assurance, quality control, laboratory methodology, 

disposal of sample waste, personal protective equipment and 

other essential actions are addressed herein.    

 

 

3.0 Methods 

3.1 Polychlorinated Biphenyls 

3.1.1 Sampling Scheme 

Bulk samples of materials and products suspected to contain polychlorinated biphenyls (PCB) 

were collected.  Target sampling in the form of a screening level assessment was conducted 

for those identifiable categories of suspect PCB containing materials which could be identified 

and isolated.  Suspect materials and products which could not be readily identified by system 

or type, or those materials and products that present compromising conditions due to physical 

sampling were subject to a Non-Sampling Approach discussed in section 4.0. The EPA defines 

PCBs, as applied to identification and remediation for reefing, as 50 parts per million (ppm) or 

greater. In regard to areas of spills and accumulations which were sampled and analyzed, the 

presence of 2 ppm or greater of PCB in the subject material or product will be defined as a 

PCB spill and require appropriate treatment and disposal which excludes recycling or reuse.   

3.1.2 Locations 

Materials and products identified as a system or common type were subject to bulk or wipe 

sample collection for PCBs to include the following: 

 Oils, fluids and lubricants associated with the Aft Torpedo System 

 Oils, fluids and lubricants associated with the Forward Torpedo System 

 Cabling Insulation 

 Oils, fluids and lubricants associated with the Aft Engine 

 Oils, fluids and lubricants associated with the Forward Engine 

 Oils, fluids and lubricants serving the Con Tower Antennae, Snorkel and Scopes 
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 Paint Coatings on Shell (covers the hull) 

 Paint Coatings on Hull 

 Interior Paints and Insulating Coating 

3.1.3 Sample Collection 

Sample collection consisted of physically extracting 15 representative bulk or wipe samples 

from each of the material types and systems noted in 3.1.2.  Samples were collected to 

minimize non-associated substrates, materials or products.  Laboratory results for the wipe 

samples that were collected of oils, fluids and lubricants in the systems were reported in 

milligrams per sample (mg/sample).  The oils, fluids and lubricants on and around the systems 

were co-mingled and indistinguishable, providing a qualitative versus quantitative result which 

addresses the presence or absence of PCBs.  Laboratory results for the bulk samples were 

reported in ppm.  Laboratory results exceeding detectable levels of PCBs for the wipe samples, 

or the threshold of 50 ppm for the bulk samples, in the 15 samples per material type or 

system, resulted in the discontinuation of sampling for PCBs for that material type or system 

which was assumed to be defined as PCBs.  In the case of the cabling insulation, all 15 results 

exhibited PCB levels below 50 ppm, therefore an additional 15 samples were collected to reach 

a 99% statistical confidence.  The process for statistical confidence is described in per the EPA 

Technical Guidance for determining the Presence of Polychlorinated Biphenyls at Regulated 

Concentrations on Vessels (Ships) to be Reflagged to declare the material type or system as 

non-PCB containing.  

Equipment employed during the sample collection consisted of the following: 

 Latex or nitrile gloves 

 Paint scrapers, pliers, utility knives 

 Indelible marker 

 Laboratory provided sampling media 

 Isopropyl alcohol 

 

The physical sample collection process was conducted as follows: 

1) Don personal protective equipment 

2) Using a scraper, pliers or utility knives, removed the subject paint or coated surface to 

the substrate or for liquids use a laboratory wipe  

3) Collected five grams or more or the paint or coating 

4) Labeled a plastic bag with a distinct sample number and recorded the corresponding 

sample location, material type, representative quantity, individual collecting the 

sample and type analysis desired 

5) Completed Field Forms and chain of custody forms 

6) Decontaminated sample tools using an isopropyl alcohol swipe insuring no debris 

particles remained on the equipment  

7) Removed and containerized personal protective equipment and isopropyl alcohol 

wipes and labeled ”PCB and Metals Sample Waste”.   
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3.2 Asbestos 

3.2.1 Sampling Scheme 

Bulk sample collection of materials and products suspected of containing asbestos were 

collected.  Target sampling in the form of a screening level assessment was conducted for 

those identifiable categories of suspect asbestos containing materials (ACM).  Sampling 

protocols followed state and federal requirements to include but not limited to 40 CFR 61, 40 

CFR 763 and South Carolina regulation 61-86.1.  ACM is defined and a determination of ACM 

was made for materials containing greater than one percent asbestiform minerals in a given 

sample. Although identification and removal of ACM is not required by EPA prior to reefing, 

those suspect ACMs in poor condition or that may require disturbance to remediate other 

environmental hazards such as PCBs, fuels, etc. were tested to address worker protection and 

proper removal and disposal during remediation.  Suspect materials and products which could 

not be readily identified by system or type, or those materials and products that presented 

compromising conditions due to physical sampling were subject to a Non-Sampling Approach 

discussed in section 4.0.  

3.2.2 Locations 

Materials and product types, technically referred to as homogeneous materials and subject to 

bulk sample collection for asbestos included the following: 

 Cabling Insulation 

 Interior Textured Paint 

 Pipe Insulation 

 Floor finishes (floor tiles and vinyl sheet flooring) 

3.2.3 Sample Collection 

Sample collection consisted of physically extracting representative and appropriate numbers 

of bulk samples per 40 CFR 763 and South Carolina regulation 61-86.1 from each of the 

homogeneous materials identified.  The samples were collected to minimize non-associated 

substrates, materials or products.  As the EPA has no applicable threshold for identification 

and remediation of ACM as related to reefing, the data will be provided to the contractor for 

purposes of information to assist with worker protection and determine if removal and 

disposal is necessary to facilitate the other remedial activities.   

Equipment employed during the sample collection consisted of the following: 

 Personal protective equipment 

 Paint scrapers, pliers or utility knives 

 Plastic quart bags with zip seal 

 Isopropyl alcohol 
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The physical sample collection process was conducted as follows: 

 

1) Don personal protective equipment 

2) Using a scraper, pliers or metal snips, removed the subject material to the substrate 

or next corresponding layer of material type 

3) Collected five grams or more of the suspect material 

4) Labeled a plastic bag with a distinct sample number and recorded the corresponding 

sample location, material type, representative quantity, individual collecting the 

sample and type analysis desired.  

5) Completed Field Forms and chain of custodies 

6) Decontaminated sample tools using an isopropyl alcohol swipe and insured no 

particles remain on the equipment 

7) Remove and containerize gloves and alcohol wipes and label as “Asbestos Sample 

Waste”  

3.3 Paint 

3.3.1 Sampling Scheme 

Bulk sample collection of paints and coatings suspected of containing lead, barium, cadmium, 

chromium and zinc were addressed in the same locations along with the previously discussed 

potential PCB containing coatings (section 3.1).  Although identification and removal of lead, 

barium, cadmium and zinc containing paints are not required by the EPA prior to reefing, 

provided the paints are not in poor condition, those paints may require disturbance to 

remediate other environmental hazards such as PCBs, fuels, etc. and were tested to address 

worker protection, proper removal and disposal.  Anti-foulant coatings were not addressed in 

this assessment, as allowable by EPA, as the Clamagore has not been subject to an anti-foulant 

coating in 12 or more years.  

3.3.2 Locations 

Materials and products identified as a system or common type were subject to bulk sample 

collection for lead, barium, cadmium and zinc included the following: 

 Paint Coatings on Shell (covers the hull) 

 Paint Coatings on Hull 

 Interior Paint/Insulating Coating 

3.3.3 Sample Collection 

Sample collection consisted of physically extracting 15 representative bulk samples of the 

paint or coating types noted in 3.3.2.  Samples were collected to minimize associated 

substrates, materials or products.  As the EPA has no applicable concentration of lead, barium, 

cadmium and zinc as related to identification and remediation for reefing, the data will be 

reviewed and provided to the contractor for purposes of information to assist with worker 

protection, and proper removal and disposal as deemed necessary for the remaining remedial 

efforts.   
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Equipment employed during the sample collection consisted of the following: 

 Personal protective equipment  

 Paint scrapers, pliers, utility knives 

 Indelible marker 

 Plastic quart bags with zip seals 

 Camera 

 Isopropyl alcohol 

 

The physical sample collection process was conducted as follows: 

 

1) Don personal protective equipment 

2) Using a scraper or utility knife, removed the subject paint or coated surface to the 

next corresponding layer of material type 

3) Collected five grams or more or the paint or coating 

4) Labeled a plastic bag with a distinct sample number and recorded the corresponding 

sample location, material type, representative quantity, individual collecting the 

sample and type analysis desired.  

5) Follow chain of custody procedures 

6) Decontaminate sample tools using an isopropyl alcohol swipe and insure no particles 

of paint remain on the equipment. 

7) Remove and containerize gloves and isopropyl alcohol wipe and label as “Paint 

Sample Waste”.  

3.4 Sample Handling and Custody 

The samples collected during the assessment, had a distinct and individual sample number to determine 

the location, material type, and the intended analysis. Each sample was recorded on a field data form and 

the applicable laboratory Chain of Custody.  The laboratory Chain of Custody was completed by the 

individual who collected the sample media and a copy of the Chain of Custody was retained.  Upon 

receipt of samples by the appropriate laboratory, the samples were inspected, confirmed by designated 

sample number and the Chain of Custody signed by laboratory personnel acknowledging acceptance and 

processing of the samples.  Completed Chain of Custody forms are provided along with the final analytical 

results.  

3.5 Waste Disposal 

There were three forms of waste generated during the assessment, 1) contaminated (disposable) personal 

protective equipment consisting of suits and gloves, and the isopropyl alcohol wipes used to 

decontaminate sample tools during the collection of suspect PCBs, metals (barium, cadmium, chromium, 

lead and zinc) and asbestos and 2) accumulations of excess sample materials from the exterior shell and 

hull paint having verified levels of metals (barium, cadmium, chromium, lead and zinc).   

The decontamination waste was labelled and bagged accordingly as “Sample Waste”. Representative 

samples were collected from the waste accumulations and appropriately analyzed via EPA Method 8082A 

applicable to PCBs, Method 6010C for the metals, and 600/R-39/116 for asbestos containing minerals.  

Analysis of the “Sample Waste” revealed minimal concentrations of PCBs, barium, cadmium, chromium, 
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lead, and zinc.  Analysis for asbestos resulted in no detectable amounts of asbestos.  Although the 

“Sample Waste” analyses which was representative of the personal protective equipment revealed low 

levels of the tested analytes, the waste generated from the personal protective equipment was disposed 

along with the paint waste as described below.  

 

The accumulations of excess paint sample waste from the exterior hull and shell were handled and treated 

as hazardous waste based on the total concentrations of barium, cadmium, chromium, lead and zinc 

reported in the 15 samples analyzed for the purposes of the assessment.  The concentrations of cadmium, 

chromium and lead exceeded 20 times the respective Toxicity Characteristic Leachate Procedure (TCLP) 

levels recognized in the Resource Conservation and Recovery Act.  The highest laboratory result for each 

analyte was the basis for the waste determination and is provided and noted in Appendix IV.   

 

Disposal of the paint waste was handled and manifested by MORAN Environmental. The waste was 

transferred to and disposed by EWS Alabama Incorporated in Glenco, Alabama which maintains licensing 

with EPA to accept Class I hazardous waste. The final disposal manifest will be provided upon receipt.  

 

3.6 Analytical Methods 

Various analytical methods and laboratories were used to conduct the analyses applicable to this 

Sampling Plan.  The laboratory entities, the applicable analytes and analytical methods are listed below. 

Each of the selected laboratories are appropriately accredited or licensed, and copies of the applicable 

credentials are included in Appendix IV.  

 

Laboratory   Analyte(s)    Method 

Test America Laboratories Inc. Lead, Barium, Cadmium and Zinc EPA Method 6010C* 

Test America Laboratories Inc. PCB     EPA Method 8082A**  

S&ME Inc.   Asbestos    EPA 600/R-39/116 

EMSL Analytical Inc.  Asbestos    Chatfield 

 

Note -   * Extraction method 3050B 

            ** Extraction method 3550C 

4.0 Non-Sampling Approach 

4.1 Polychlorinated Biphenyls 

Suspect PCB containing materials which could be confidently targeted by system or common type (see 

Section 3.1.2) of suspect component were sampled in accordance with section 3.1.  Suspect PCB 

containing materials which could not be readily identified by system or type, or those materials and 

products that presented compromising conditions due to physical sampling were not sampled and were 

subject to the Non-Sampling approach.  The Non-Sampling approach assumed that suspect PCB 

containing materials will contain PCBs (equal to or greater than 50 ppm) based on the Clamagore’s era of 

construction and the two conversions (1945 to 1962).  Those suspect PCB materials or items which are 

assumed to contain PCBs over the regulated level of 50 ppm shall include the following: 
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 Thermal Insulation Materials 

 Plastic Products (non-architectural) 

 Electrical Equipment and Units (including contents that are non-metallic) 

 Light ballasts 

 Gaskets (equipment, ducts, doors, hatches, flanges) and Caulks 

 Adhesives and Tapes 

 Hangars and Mounts (except non-coated metallic) 

 Hydraulics not specifically declared for testing.  

 Oils and Lubricants associated with Mechanical and Electrical Equipment 

4.2 Fuel 

Fuel products for the purpose of this assessment are defined as petroleum-refined products (diesel fuel, 

gasoline, kerosene, bunker oil, etc.). Fuel products or those vessels which previously contained fuels were 

not sampled for confirmation.  For the purpose of identifying fuels to facilitate the future removal of fuel 

and fuel residue, the products within fuel tanks and those surfaces impacted by fuel such are assumed to 

be fuel product or fuel residue. 

4.3 Batteries 

Batteries of various sizes and past function are present on the Clamagore.  Battery sources were not 

sampled and for the future purposes of removal and disposal, will be assumed to contain acids and heavy 

metals. There are known to be approximately 500 batteries at approximately 1,500 pounds each.  

4.4 Antifreeze 

Anti-freeze is not known or suspected to be present on the Clamagore. Should sources of anti-freeze be 

identified during the process of conducting the hazardous material remediation efforts, such items should 

be noted and assumed to be antifreeze product for the purpose of removal and disposal.   

4.5 Mercury Sources 

Mercury is expected to be present in various thermostats, thermometers, pressure gauges, vacuum 

gauges, light switches, smoke detectors, and radar displays.  Potential mercury sources were not sampled 

for reasons of potential contamination and are assumed to contain mercury for the purpose of removal 

and disposal.  

4.6 Sewerage (Black and Gray Water) 

Water systems (sewerage and gray) on the Clamagore have not been operational for 40 plus years. No 

sampling for such products were included in the hazardous material assessment. The potential presence 

of remaining or residual waste should be noted for the future purpose of removal and disposal.  
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5.0 Results  

5.1 Polychlorinated Biphenyls  

Fifteen wipe samples were collected in each of the identified areas as part of this assessment, excluding 

for the oil systems serving the Con Tower Antennae, Snorkel and Scopes.  The area that housed these 

systems were a small confined area below the main deck of the submarine, therefore eight samples were 

collected in this area. 

5.1.1 Forward Torpedo System 

Of the fifteen wipe samples collected in the Forward Torpedo system, thirteen samples exhibited 

detectable levels of PCB-1254. The levels ranged from 0.0051 to 0.016 milligrams per sample (mg/sample). 

Two samples were below the analytical method limit of detection (LOD) for PCBs. The results of the 

sample analyses indicate that there are PCBs present in the co-mingled oils, fluids and lubricants residues. 

5.1.2 Forward Engine Room 

Of the fifteen wipe samples collected in the Forward Engine room, fourteen samples exhibited detectable 

levels of PCB-1254. The levels ranged from 0.0262 to 0.124 mg/sample. One sample exhibited a 

detectable level of PCB-1248, which was 0.072 mg/sample. The results of the sample analysis indicate that 

there are PCBs present in the co-mingled oils, fluids and lubricants residues. 

5.1.3 Aft Engine Room 

Of the fifteen wipe samples collected in the Aft Engine room, eleven samples exhibited detectable levels 

of PCB-1254. The levels ranged from 0.0072 to 0.061 mg/sample. Four samples exhibited detectable levels 

of PCB-1248 with the levels ranging from 0.0099 to 27.2 mg/sample. One sample was below the LOD for 

PCBs. The results of the sample analysis indicate that there are PCBs present in the co-mingled oils, fluids 

and lubricants residues. 

5.1.4 Con Tower Antennae, Snorkel and Scopes System 

Of the eight wipe samples collected in Con Tower Antennae, Snorkel and Scopes system, eight samples 

exhibited detectable levels of PCB-1248 with a range of 0.0029- 0.0321 mg/sample. The results of the 

sample analysis indicate that there are PCBs present in the co-mingled oils, fluids and lubricants residues. 

5.1.5 Aft Torpedo System 

Of the fifteen wipe samples collected in the Aft Torpedo system, fifteen exhibited detectable levels of 

PCB-1254 with a range of 0.0161-0.09 mg/sample. The results of the sample analysis indicate that there 

are PCBs present in the co-mingled oils, fluids and lubricants residues. 

5.1.6 General Interior 

Of the fifteen bulk samples collected of the smooth paint on the interior fittings, all of the samples 

exhibited levels of PCB-1254 with a range of 31.8-193 parts per million (ppm). Nine of the fifteen samples 
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exceeded 50 ppm, therefore the interior smooth paint is considered to be PCB containing for the 

purposes of this assessment.    

Of the fifteen bulk samples collected of the textured paint on the interior fittings, all of the samples 

exhibited levels of PCB-1254 with a range of 23.2-266 ppm. Eleven of the fifteen samples exceeded 50 

ppm, therefore the interior textured paint is considered to be PCB containing for the purposes of this 

assessment.    

Of the thirty bulk samples collected of the cabling insulation, 10 samples exhibited detectable levels of 

PCB-1254 with a range of 0.2-22.5 ppm, and two samples exhibited detectable levels of PCB-1260 with a 

range of 0.173-3.29 pm. None of the sample results exceeded 50 ppm, therefore the cabling insulation is 

not considered to be PCB containing for the purposes of this assessment.    

5.1.7 General Exterior  

Of the thirty bulk paint samples collected on the Exterior Shell, three of the samples exhibited detectable 

levels of PCB-1254 with a range of 0.12-0.324 ppm. None of the sample results exceeded 50 ppm, 

therefore the Exterior Shell paint is not considered to be PCB containing for the purposes of this 

assessment.    

Of the thirty bulk paint samples collected on the Exterior Hull, eighteen of the samples exhibited 

detectable levels of PCB-1254 with a range of 0.0132-1.33 ppm. None of the sample results exceeded 50 

ppm, therefore the Exterior Hull Paint is not considered to be PCB containing for the purposes of this 

assessment.   

5.2 Asbestos 

The following ACMs were identified as summarized in Table 1 below. 

 

Table 1:  Summary of Confirmed ACMs 

Material HA Location 
Asbestos 

Type 
Percent Condition 

Potential for 

Disturbance 

*Approx. 

Quantity 

Floor tile (12” tan)  FT1 Control Room Chrysotile 2 G, NF PD 20 SF 

Duct Insulation and 

wrap 
DI1 

Throughout 

the submarine 
Chrysotile 40 G, F PD 

 500-

1,000 SF 

Duct Insulation DI2 
Throughout 

the submarine 
Chrysotile 40 G, F PD 

500-

1,000 SF 
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Cable Insulation CI 
Throughout 

the submarine 
Chrysotile 2 G, F PD 

3,000-

5,000 LF 

*Note: The quantities are estimated and should be field verified prior to detail planning.  

Abbreviations:  

HA = homogeneous area                    SF = square feet                LF = linear feet      

G = good D = damaged    NF = non-friable                 F = friable 

LPD = low potential for disturbance        PD = potential for disturbance        PSD = potential for sig. disturbance 

The EPA classifies ACMs into two categories; friable and non-friable.  A friable material creates a greater 

health hazard due to the fact that it may be "crumbled, pulverized or reduced to powder by the forces 

expected to act upon it in the course of demolition or renovation operations". The EPA and the SCDHEC 

define materials as asbestos containing if an asbestos content greater than one percent (>1%) is detected 

in a representative sample.  The identified asbestos containing floor tile (FT1) is classified as a Category I 

non-friable ACM, in good condition, with a potential for disturbance due to the potential remediation 

activities. The duct insulation and wrap (DI1 & DI2), and cabling insulation (CI) are classified as friable 

ACMs, in good condition, also with a potential for disturbance due to the potential remediation activities. 

The remaining bulk samples analyzed from the USS Clamagore did not exhibit the presence of asbestos. 

5.3 Metals  

Fifteen representative samples were collected of each type of paint on the interior and exterior of the 

submarine and analyzed for barium, cadmium, chromium lead and zinc content.  

5.3.1 Paint (Textured) 

Of the fifteen bulk samples collected of the textured paint on the interior fittings, all of the samples had 

varying levels of all five metals. The results for barium had a range of 81-536 ppm. The results for 

cadmium had a range of 3.73-28.7 ppm. The results for lead had a range of 750-23,600 ppm. The results 

for zinc had a range of 4,720-54,300 ppm. The results for chromium had a range of 282-3,070 ppm. 

5.3.2 Paint (Smooth) 

Of the fifteen bulk samples collected of the smooth paint on the interior fittings, all of the samples had 

varying levels of all five metals. The results for barium had a range of 61.5-1,360 ppm. The results for 

cadmium had a range of 5.2-846 ppm. The results for lead had a range of 1,600-13,400 ppm. The results 

for zinc had a range of 16,400-30,400 ppm. The results for chromium had a range of 86.2-1,210 ppm. 

5.3.3 Exterior Shell Paint 

Of the fifteen bulk samples collected of the paint on the exterior shell, all of the samples had varying 

levels of all five metals. The results for barium had a range of 2.37-266 ppm. The results for cadmium had 

a range of 11-29.8 ppm. The results for lead had a range of 11.6-50,100 ppm. The results for zinc had a 

range of 54.6-109,000 ppm. The results for chromium had a range of 31.2-2,780 ppm. 
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5.3.4 Exterior Hull Paint 

Of the fifteen bulk samples collected of the paint on the exterior hull, all of the samples had varying levels 

of all five metals. The results for barium had a range of 3.22-252 ppm. The results for cadmium had a 

range of 12.2-37.8 ppm. The results for lead had a range of 52.1-17,500 ppm. The results for zinc had a 

range of 92.7-1,160 ppm. The results for chromium had a range of 95.3-957 ppm. 

6.0 Conclusions 

6.1 Oils 

Due to the age of the Clamagore and the length of time it has been moored, it is difficult to differentiate 

between oils, fluids and lubricants present in the residue on interior fixtures, spills on the lower decks, and 

the amount or condition of fuels present in the storage tanks. For the purpose of this assessment, we 

categorized all petroleum based products other than fuels as oils. All oil products, whether present in 

tanks, residue on interior fixtures, or spills in the lower decks, will need to be removed, cleaned and 

containerized. The resulting oil mixture will need to be tested for PCB content for proper disposal. The oil 

mixture cannot be used for supplement fuel or disposed of as waste oil/fuel if the product contains more 

than 2 ppm of PCBs.  In accordance with EPA requirements, all fuels, lubricants and oils must be removed 

and the substrate cleaned prior to reefing a vessel.  

6.2 Interior Paints 

Interior smooth and textured paints were found to have a PCB content greater than 50 ppm, therefore 

they will need to be removed per EPA guidelines prior to reefing the sub. The interior paints on the sub 

are not limited to just the textured coating, but also the smooth paints on the interior and to include 

surfaces of wiring, equipment, cabinets, ventilation ducts and fixtures. 

6.3 Exterior Paints 

The exterior paint on the hull and shell were found to have a PCB content less than 50 ppm and will not 

need to be removed prior to reefing. The metals content in the exterior paints will require that any areas 

of paint in poor condition or any area of paint disturbed to exposed or remediate other environmental 

hazards will need to be removed according to Occupational Safety and Health Administration (OSHA) 

guidelines. Paints in good condition on the substrate may be recycled and any waste accumulations must 

be tested by TCLP for proper characterization and disposal in accordance with RCRA.  

6.4 Cabling Insulation 

The cabling insulation has a PCB content less than 50 ppm and will not be required to be removed prior 

to reefing the sub.  However, the insulation on the interior of the cabling contains asbestos and will 

require proper removal and disposal if disturbance is necessary to facilitate additional remedial activities.  

6.5 Asbestos Containing Materials 

Asbestos containing materials (duct insulation and wrap, floor tile, and cabling insulation) will not need to 

be removed for the purpose of reefing the sub. However, if an ACM will be disturbed in order to 
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remediate additional environmental hazards, then the ACM will need to be removed and disposed of 

according to federal and state regulations.  

6.6 Fuels 

Fuel products for the purpose of this assessment are defined as petroleum-refined products (diesel fuel, 

gasoline, kerosene, bunker oil, etc.). Fuel products or those vessels which previously contained fuels were 

not sampled for confirmation.  Fuel tanks and those surfaces impacted by fuel must be clean prior to 

reefing the vessel in accordance with the EPA.  

6.7 Batteries 

There are approximately 500 batteries at approximately 1,500 pounds each plus additional small source 

batteries on the vessel. In accordance with the referenced EPA reefing guidelines the batteries require 

removal prior to reefing.  

6.8 Antifreeze 

Anti-freeze is not known or suspected to be present on the Clamagore. Should sources of anti-freeze be 

identified during the process of conducting the hazardous material remediation efforts, such items should 

be noted, removed and disposed properly.  In accordance with the referenced EPA reefing guidelines 

antifreeze products require removal prior to reefing. 

6.9 Mercury Sources 

Mercury is expected to be present in various thermostats, thermometers, pressure gauges, vacuum 

gauges, light switches, smoke detectors, and radar displays.  Potential mercury sources were not sampled 

for reasons of potential contamination and are assumed to contain mercury for the purpose of removal 

and disposal. In accordance with the referenced EPA reefing guidelines mercury sources require removal 

prior to reefing. 

6.10 Sewerage (Black and Gray Water) 

Sewerage (black and gray) water on the Clamagore have not been operational for 40 plus years. No 

sampling for such products were included in the hazardous material assessment. The potential presence 

of remaining or residual waste should be noted for the future purpose of removal and disposal. In 

accordance with the referenced EPA reefing guidelines, the tanks and lines formerly holding black or gray 

water shall be purged and cleaned. 

6.11 PCB Products 

In addition to the products herein that contained 50 ppm or greater of PCBs, there are additional suspect 

items which are assumed to contain PCBs over the regulated level of 50 ppm shall include the following: 

 Thermal Insulation Materials 

 Plastic Products (non-architectural) 

 Electrical Equipment and Units (including contents that are non-metallic) 

 Light ballasts 
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 Gaskets (equipment, ducts, doors, hatches, flanges) and Caulks 

 Adhesives and Tapes 

 Hangars and Mounts (except non-coated metallic) 

 Hydraulics not specifically declared for testing.  

 Oils and Lubricants associated with Mechanical and Electrical Equipment 

 

EPA guidelines and requirements state that all items or products containing 50 ppm or more of PCBs shall 

be completely removed from a vessel prior to reefing. These items may be assumed to contain PCBs 

greater than 50 ppm or be tested prior to removal.  
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Remarks Oils, Fluids, and Lubricants residue-PCB Containing 

 

 D
a
te

: 
6
/1

/2
0
1
6

 
P

h
o

to
g

ra
p

h
e
r:

 D
G

 

  
Location / Orientation USS Clamagore 

Remarks General view 



Report of Exposure Monitoring 

Patriots Point Naval & Maritime Museum 

Mount Pleasant, South Carolina 

S&ME Project No. 4213-16-244 

 

September 26, 2016 iii 

 

 

 D
a
te

: 
6
/1

/2
0
1
6

 
P

h
o

to
g

ra
p

h
e
r:

 D
G

 

  
Location / Orientation USS Clamagore-Aft Engine Room 

Remarks Oils, Fluids, Lubricants residue-PCB Containing 

 

 D
a
te

: 
6
/1

/2
0
1
6

 
P

h
o

to
g

ra
p

h
e
r:

 D
G

 

  
Location / Orientation USS Clamagore-Forward Torpedo Room 

Remarks Oils, Fluids, Lubricants residue-PCB Containing  



Report of Exposure Monitoring 

Patriots Point Naval & Maritime Museum 

Mount Pleasant, South Carolina 

S&ME Project No. 4213-16-244 

 

September 26, 2016 iiii 

 

 

 D
a
te

: 
6
/1

/2
0
1
6

 
P

h
o

to
g

ra
p

h
e
r:

 D
G

 

  
Location / Orientation USS Clamagore 

Remarks Typical Textured Paint (white)-PCB >50 ppm 

 

 

 D
a
te

:6
/1

/2
0
1
6

 
P

h
o

to
g

ra
p

h
e
r:

 D
G

 

  
Location / Orientation USS Clamagore 

Remarks Typical Smooth Paint (White)-PCB >50 ppm 
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Remarks Typical Cabling Insulation-Asbestos Containing 
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