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1.0 INTRODUCTION 

Brown & Root Environmental (B&R Environmental) has prepared this Site Assessment Plan (SAP) for 

Sites 98, 307, 363, and A0C2/SWMU1 at the Naval Coastal Systems Station (CSS) in Panama City, 

Florida. This SAP was prepared for the U.S. Navy (Navy) Southern Division (SouthDiv) Naval Facilities 

Engineering Command (NAVFAC) under Contract Task Order (CTO) 0047, for the Comprehensive Long-

term Environmental Action Navy (CLEAN III) Contract Number N62467-94-D-0888. 

The SAP provides the rationale for performing field activities associated with collecting data to evaluate 

petroleum hydrocarbons in the subsurface at the referenced sites. Data collected during the 

investigations at Sites 98 and 307 will be used to prepare Site Assessment Reports (SARs) in 

accordance with Chapter 62-770 of the Florida Administrative Code (F.A.C.). A groundwater quality 

report will be prepared for Site 363 and a preliminary assessment report will be completed for study area 

Area of Concern 2/Solid Waste Management Unit 1(A0C2/SWMU1). 

1.1 	 GENERAL SITE DESCRIPTION 

The CSS is located on the western shore of St. Andrews Bay in Bay County Florida. Bay County is 

situated on the Gulf of Mexico in Florida's Panhandle, approximately 100 miles southwest of 

Tallahassee. The Naval Base is bounded by U.S. Highway 98 to the north, St. Andrews Bay to the east, 

State Road 392B (Magnolia Beach Road) to the south, and State Road 392 (Thomas Drive) to the west 

as shown on Figure 1-1. 

The CSS consists of two operational areas, the laboratory area and ordnance area, which comprise 

approximately 657 acres. The laboratory area is situated north of Alligator Bayou and has research 

facilities and various support activities. The ordnance area is south of Alligator Bayou and is used 

primarily for ordnance storage and for limited research. The sites being investigated under this CTO are 

located in the laboratory operational area of the Naval Base, as shown on Figure 1-2. 

The CSS facility is one of seven major research, test, and evaluation laboratories of the Space and 

Naval Warfare Systems Command. The site was first established in 1942 as a harbor for World War II 

convoy ships and as a liaison for a nearby shipyard. It later became an amphibious landing craft 

operations school. Research and development began in 1945 when the facility was renamed the U.S. 

Navy Mine Countermeasures Station. In 1952 a research and development program for the use of 
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helicopters for mine countermeasure operations was established. In November 1967 the facility became 

an activity of the Naval Ship Research and Development center based in Carderock, Maryland. The 

facility was redesignated as the Naval Coastal Systems Center in 1978 and again as the Coastal 

Systems Station in January 1992. It continues to provide mine and undersea countermeasures 

technology and to support special and amphibious warfare, diving, and other naval coastal missions 

(Resource Conservation and Recovery Act Facility Investigation, 1995). 

1.2 	 OBJECTIVE 

The objective of the proposed field investigations for Sites 98 and 307 is to collect additional data to 

evaluate the extent of petroleum hydrocarbons in subsurface soils and groundwater as identified from the 

Tank Closure Assessments. The data collected during the investigations will be used to prepare SARs 

as required by Chapter 62-770.630, F.A.C., and to evaluate the need for future monitoring or remedial 

activities. The objective of the proposed field investigation for Site 363 is to collect additional 

groundwater samples to evaluate groundwater quality. The objective of the proposed field activities for 

Site A0C2/SWMU1 is to complete a preliminary assessment to evaluate the source for a fuel release 

associated with a storm water outfall located within the sea wall on Alligator Bayou. 
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helicopters for mine countermeasure operations was established. In November 1967 the facility became 

an activity of the Naval Ship Research and Development center based in Carderock, Maryland. The 

facility was redesignated as the Naval Coastal Systems Center in 1978 and again as the Coastal 

Systems Station in January 1992. It continues to provide mine and undersea countermeasures 

technology and to support special and amphibious warfare, diving, and other naval coastal missions 

(Resource Conservation and Recovery Act Facility Investigation, 1995). 

1.2 OBJECTIVE 

The objective of the proposed field investigations for Sites. 98 and 307 is to collect additional data to 

evaluate the extent of petroleum hydrocarbons in subsurface soils and groundwater as identified from the 

Tank Closure Assessments. The data collected during the investigations will be used to prepare SARs 

as required by Chapter 62-770.630, F.A.C., and to evaluate ~he need for future monitoring or remedial 

activities. The objective of the proposed field investigation for Site 363 is to collect additional 

groundwater samples to evaluate groundwater quality. The objective of the proposed field activities for 

Site AOC2/SWMU1 is to complete a preliminary assessment to evaluate the source for a fuel release 

associated with a storm water outfall located within the sea wall on Alligator Bayou. 
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2.0 SITE DESCRIPTION 

Site 363: This site consisted of a closed oil/water separator connected to a 6,000 gallon underground 

storage tank (UST) used to store waste oil for Facility 363. The location of the former UST is identified 

on Figure 2-1. Site 363 is included in the Remedial Investigation (RI) program at CSS, since chlorinated 

hydrocarbons were detected in the groundwater during past groundwater sampling events. As part of the 

RI program, a monitoring well at the site is periodically pumped to remove chlorinated hydrocarbons. 

According to the Activity for CSS Panama City, groundwater quality from past sampling events 

conducted for the RI investigation have indicated dissolved chlorinated hydrocarbons have decreased to 

non-hazardous levels. . 

Overflows at an oil/water separator is suspected to be the cause for the chlorinated hydrocarbon release. 

In August 1997, the 6000 gallon UST was excavated and removed from the subsurface. Prior to 

excavation, the contents of the tank were emptied by CSS. During removal of the UST, the UST was 

ruptured spilling some residual tank contents into the excavation, which was partially submerged in the 

groundwater. Since the UST was constructed of fiberglass, the condition of the UST could not be 

assessed prior to the tank being removed. Analysis of a groundwater sample collected from a temporary 

monitoring well installed during the Tank Closure Assessment, reported dissolved petroleum 

hydrocarbons in the groundwater at the location of the former waste oil tank. The Discharge Reporting 

Form (DRF) reported the type of regulated substance discharged as used/waste oil. The DRF is included 

in the Closure Assessment Report included in Appendix A. 

Site 98: This site consisted of a closed 560 gallon steel UST located on the west side of Building 98. 

The UST was used to store diesel for on-site heating. In August 1997, the UST was excavated and 

removed. The location of the former UST is shown on Figure 2-2. The Tank Closure Assessment 

Report indicated contaminated soil was encountered above the water table and removed during the tank 

excavation. Groundwater analyses from a groundwater sample collected from a temporary monitoring 

well installed at the tank excavation reported volatile organics and petroleum hydrocarbon constituents. 

The Petroleum or Petroleum Product Contamination Report Form reported indicated the discharge 

occurred from overfill and holes in the tank. Findings from the removal of the UST are summarized in 

the Tank Closure Assessment included in Appendix A. 

Site 307 Product Line Leak: Tank 307 is an UST that provides diesel fuel to a dispenser located on the 

west dock of Alligator Bayou. The UST system consists of a 6,000 gallon Ownes-Corning double-walled 
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Site 363: This site consisted of a closed oil/water separator connected to a 6,000 gallon underground 

storage tank (UST) used to store waste oil for Facility 363. The location of the former UST is identified 

on Figure 2-1. Site 363 is included in the Remedial Investigation (RI) program at CSS, since chlorinated 

hydrocarbons were detected in the groundwater during past groundwater sampling events. As part of the 

RI program, a monitoring well at the site is periodically pumped to remove chlorinated hydrocarbons. 

According to the Activity. for CSS Panama City, groundwater quality from past sampling events 

conducted for the RI investigation have indicated dissolved chlorinated hydrocarbons have decreased to 

non-hazardous levels .. 

Overflows at an oil/water separator is suspected to be the cause for the chlorinated hydrocarbon release. 

In August 1997, the 6000 gallon UST was excavated and removed from the subsurface. Prior to 

excavation, the contents of the tank were emptied by CSS. During removal of the UST, the UST was 

ruptured spilling some residual tank contents into the excavation, which was partially submerged in the 

groundwater. Since the UST was constructed of fiberglass, the condition of the UST could not be 

assessed prior to the tank being removed. Analysis of a groundwater sample collected from a temporary 

monitoring well installed during the Tank Closure Assessment, reported dissolved petroleum 

hydrocarbons in the groundwater at the location of the former waste oil tank. The Discharge Reporting 

Form (DRF) reported the type of regulated substance discharged as used/waste oil. The DRF is included 

in the Closure Assessment Report included in Appendix A. 

Site 98: This site consisted of a closed 560 gallon steel UST located on the west side of Building 98. 

The UST was used to store diesel for on-site heating .. In August 1997, the UST was excavated and 

removed. The location of the former UST is shown on Figure 2-2. The Tank Closure Assessment 

Report indicated contaminated soil was encountered above the water table and removed during the tank 

excavation. Groundwater analyses from a groundwater sample collected from a temporary monitoring 

well installed at the tank excavation reported volatile organics and petroleum hydrocarbon constituents. 

The Petroleum or Petroleum Product Contamination Report Form reported indicated the discharge 

occurred from overfill and holes in the tank. Findings from the removal of the UST are summarized in 

the Tank Closure Assessment included in Appendix A. 

Site 307 Product Line Leak: Tank 307 is an UST that provides diesel fuel to a dispenser located on the 

west dock of Alligator Bayou. The UST system consists of a 6,000 gallon Ownes-Corning double-walled 
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fiberglass UST, buried under an earthen mound with two feet of cover, such that the bottom of the tank is 

about eight feet below the elevation of the surrounding grade. The product line for the UST system 

consists of double-walled fiberglass. An above ground suction pump is located on a concrete pad in a 

fenced compound adjacent to the mounded area. The compound includes the pump controls and the 

leak detection alarm system. Tightness test conducted on the UST system in January 1998, identified 

the product pipeline had failed to test tight in a section of product line located in concrete lined trenches 

just before the dispenser. The study area associated with the failed product line is identified on 

Figure 2-3. 

Site A0C2/SWMU1: Site AOC2/SWMU1 is a study area which includes Site 333 and Site 307 and a 

storm drain pipe located in the parking lot north of Site 333 and Site 307. The location of the study area 

is provided on Figure 2-4. The storm drain pipe is located down gradient of a former above ground 

diesel tank system and within an area identified as AOC2, as designated from the RI program conducted 

at CSS. The storm drain pipe, located within AOC2, runs beneath Site 333 and adjacent to the 6,000 

diesel UST at Site 333. The outfall for the storm pipe is within the sea wall located on the west dock of 

Alligator Bayou. During July 1997, Navy personnel identified a fuel release entering Alligator Bayou at 

the storm drain outfall. 

Site 333 is the boom containment wash area and is primarily used as a containment area for cleaning of 

booms used in the containment of diesel spills. An above ground 100 gallon per minute capacity 

oil/water separator and an underground 550-gallon fiberglass waste oil tank (above ground holding tank) 

are used to collect and process rinse water from the cleaning of the booms. Rinse water from the 

containment area is drained into sumps then pumped to the oil/water separator. Any oils collected in the 

separator are gravity drained into the waste oil tank. Water in the oil/water separator drains into the 

sanitary sewer system. 

SWMU1 is reported to extend beneath the boom wash area. SWMU1 was a marshy depression which 

was used as a disposal area from 1945 to 1953. This disposal area received general house hold wastes, 

food scraps, scrap metal, scarp lumber, and small quantities of paint, paint thinner, battery acids, 

solvents and photographic chemicals. Waste oil and bilge water were also poured on the ground and 

burned. 

Site 307 consists of a 6,000 gallon double-walled fiberglass diesel fuel UST and double walled product 

piping equipped with leak detection sensors. This UST system provides diesel fuel to a dispenser 

located east of the boom containment wash area. The 6,000 gallon diesel UST was installed in the late 
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fiberglass UST, buried under an earthen mound with two feet of cover, such that the bottom of the tank is 

about eight feet below the elevation of the surrounding grade. The product line for the UST system 

consists of double-walled fiberglass. An above ground suction pump is located on a concrete pad in a 

fenced compound adjacent to the mounded area. The compound includes the pump controls and the 

leak detection alarm system. Tightness test conducted on the UST system in January 1998, identified 

the product pipeline had failed to test tight in a section of product line located in concrete lined trenches 

just before the dispenser. The study area associated with the failed product line is identified on 

Figure 2-3. 

Site AOC2/SWMU1: Site AOC2ISWMU1 is a study area which includes Site 333 and Site 307 and a 

storm drain pipe located in the parking lot north of Site 333 and Site 307. The location of the study area 

is provided on Figure 2-4. The storm drain pipe is located down gradient of a former above ground 

diesel tank system and within an area identified as AOC2, as designated from the RI program conducted 

at CSS. The storm drain pipe, located within AOC2, runs beneath Site 333 and adjacent to the 6,000 

diesel UST at Site 333. The outfall for the storm pipe is within the sea wall located on the west dock of 

Alligator Bayou. During July 1997, Navy personnel identified a fuel release entering Alligator Bayou at 

the storm drain outfall. 

Site 333 is the boom containment wash area and is primarily used as a containment area for cleaning of 

booms used in the containment of diesel spills. An above ground 100 gallon per minute capacity 

oil/water separator and an underground SSO-gallon fiberglass waste oil tank (above ground holding tank) 

are used to collect and process rinse water from the cleaning ofthe booms. Rinse water from the 

containment area is drained into sumps then pumped to the oil/water separator. Any oils collected in the 

separator are gravity drained into the waste oil tank. Water in the oil/water separator drains into the 

sanitary sewer system. 

SWMU1 is reported to extend beneath the boom wash area. SWMU1 was a marshy depression which 

was used as a disposal area from 1945 to 19S3. This disposal area received general house hold wastes, 

food scraps, scrap metal, scarp lumber, and small quantities of paint, paint thinner, battery acids, 

solvents and photographic chemicals. Waste oil and bilge water were also poured on the ground and 

burned. 

Site 307 consists of a 6,000 gallon double-walled fiberglass diesel fuel UST and double walled product 

piping equipped with leak detection sensors. This UST system provides diesel fuel to a dispenser 

located east of the boom containment wash area. The 6,000 gallon diesel UST was installed in the late 
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1980's as a system upgrade to replace a 5,000 gallon diesel UST. The 6,000 gallon UST is located 

adjacent to the southeast end of the containment boom wash area for Site 333. 
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1980's as a system upgrade to replace a 5,000 gallon diesel UST. The 6,000 gallon UST is located 

adjacent to the southeast end of the containment boom wash area for Site 333. 
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3.0 INTERIM REMEDIAL ACTIONS/TANK CLOSURE RESULTS 

Site 363: Results of a Tank Closure Assessment performed by Navy Public Works Center during August 

1997, indicated an UST used to store waste oil at the site, was damaged during the excavation process. 

The ruptured tank was partially submerged in the groundwater and the groundwater entered the UST and 

forced residual product out of the UST and into the excavation. The product was removed from the 

excavation and properly disposed. The UST excavation was approximately 12 feet wide, 20 feet long 

and 7 feet deep. The excavation was filled with clean fill, compacted to grade, and seeded. Four soil 

borings were installed around the UST and soil samples were collected for organic vapor concentrations 

using the headspace screening technique. The soil samples were collected at depths of 7 feet below 

land surface (bottom of tank excavation). Results of the soil vapor screening reported total hydrocarbon 

vapor concentrations to range from below detection limits to 13 parts per million (ppm). A shallow 

temporary monitoring well was installed and a groundwater sample was collected during November 1997. 

The groundwater sample was analyzed for volatile content in accordance with Environmental Protection 

Agency (EPA) Method 8260, for poly aromatic hydrocarbons (PAHs) in accordance with EPA Method 

8270, for ethylene dibromide content in accordance with EPA Method 504, for lead content in 

accordance with EPA Method 239.3, and for total petroleum hydrocarbons by Petroleum Range Organics 

(FL-PRO) method. Results of the groundwater analysis reported concentrations of volatile aromatics 

(benzene, ethylbenzene, toluene, and xylenes), volatile organics (methylene chloride), PAHs (fluorene, 

1-methylnaphthalene, 2-methylnaphthalene, naphthalene, and phenanthrene), TPH, and lead 

constituents. The Tank Closure Assessment is provided in Appendix A. 

Site 98: Results of a Tank Closure Assessment performed at the site by Navy Public Works Center 

during August 1997, indicated the UST had holes in the tank. Contaminated soil within the UST 

excavation was removed down to the water table. The UST excavation was approximately eight feet 

wide, 10 feet long and 5 feet deep. The excavation was filled with clean fill, compacted to grade, and 

paved with concrete. Six soil borings were installed around the UST and soil samples were collected for 

organic vapor concentrations using the headspace screening technique. The soil samples were collected 

at depths of 5 feet below land surface (bottom of tank excavation). Results of the soil vapor screening 

reported total hydrocarbon vapor concentrations to range from below detection limits to 45 parts per 

million (ppm). A shallow temporary monitoring well was installed and a groundwater sample was 

collected during November 1997. The groundwater sample was analyzed for volatile content in 

accordance with Environmental Protection Agency (EPA) Method 8260, for poly aromatic hydrocarbons 
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Site 363: Results of a Tank Closure Assessment performed by Navy Public Works Center during August 

1997, indicated an UST used to store waste oil at the site, was damaged during the excavation process. 

The ruptured tank was partially submerged in the groundwater and the groundwater entered the UST and 

forced residual product out of the UST and into the excavation. The product was removed from the 

excavation and properly disposed. The UST excavation was approximately 12 feet wide, 20 feet long 

and 7 feet deep. The excavation was filled with clean fill, compacted to grade, and seeded. Four soil 

borings were installed around the UST and soil samples were collected for organic vapor concentrations 

using the headspace screening technique. The soil samples were collected at depths of 7 feet below 

land surface (bottom of tank excavation). Results of the soil vapor screening reported total hydrocarbon 

vapor concentrations to range from below detection limits to 13 parts per million (ppm). A shallow 

temporary monitoring well was installed and a groundwater sample was collected during November 1997. 

The groundwater sample was analyzed for volatile content in accordance with Environmental Protection 

Agency (EPA) Method 8260, for poly aromatic hydrocarbons (PAHs) in accordance with EPA Method 

8270, for ethylene dibromide content in accordance with EPA Method 504, for lead content in 

accordance with EPA Method 239.3, and for total petroleum hydrocarbons by Petroleum Range Organics 

(FL-PRO) method. Results of the groundwater analysis reported concentrations of volatile aromatics 

(benzene, ethylbenzene, toluene, and xylenes), volatile organics (methylene chloride), PAHs (fluorene, 

1-methylnaphthalene, 2-methylnaphthalene, naphthalene, and phenanthrene), TPH, and lead 

constituents. The Tank Closure Assessment is provided in Appendix A. 

Site 98: Results of a Tank Closure Assessment performed at the site by Navy Public Works Center 

during August 1997, indicated the UST had holes in the tank. Contaminated soil within the UST 

excavation was removed down to the water table. The UST excavation was approximately eight feet 

wide, 10 feet long and 5 feet deep. The excavation was filled with clean fill, compacted to grade, and 

paved with concrete. Six soil borings were installed around the UST and soil samples were collected for 

organic vapor concentrations using the headspace screening technique. The soil samples were collected 

at depths of 5 feet below land surface (bottom of tank excavation). Results of the soil vapor screening 

reported total hydrocarbon vapor concentrations to range from below detection limits to 45 parts per 

million (ppm). A shallow temporary monitoring well was installed and a groundwater sample was 

collected during November 1997. The groundwater sample was analyzed for volatile content in 

accordance with Environmental Protection Agency (EPA) Method 8260, for poly aromatic hydrocarbons 
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(PAHs) in accordance with EPA Method 8270, for ethylene dibromide content in accordance with EPA 

Method 504, for lead content in accordance with EPA Method 239.3, and for total petroleum 

hydrocarbons by Petroleum Range Organics (FL-PRO) method. Results of the groundwater analysis 

reported concentrations of volatile aromatics (benzene, ethylbenzene, toluene, and xylenes), volatile 

organics (1,1,1-trichloroethane, 1,1,2-trichloroethene, and trichloroethane), PAHs (acenaphthene, 

fluorene, 1-methylnaphthalene, 2-methylnaphthalene, naphthalene, and phenanthrene), TPH 

constituents and 1,2-dibromoethane. The Tank Closure Assessment is provided in Appendix A. 

Site 307: Interim remedial actions were performed by Bechtel Environmental Inc. in response to a fuel 

release identified in Alligator Bayou during July 1997. As part of the interim remedial action to 

investigate potential source(s) for the fuel release, a tank and line tightness test was performed on 

Tank 307R in January 1998. Results of the tightness tests indicated the UST tested tight, but the product 

line had failed the test in a section of product line located in the concrete lined trench along the edge of 

the dock, just before the dispenser. Tightness tests performed on the UST system also indicated the UST 

leak detection system (tightness test on the interstices of the double walled tank) had failed. Tank 307R 

has currently been taken off line and the dispenser island has been removed. The tank and line 

tightness test results are included in Appendix A. 

Site A0C2/SWMU1: Emergency Response Actions were performed by Bechtel Environmental Inc. in 

response to a fuel release entering Alligator Bayou from a storm water drain outfall in July 1998. The 

Emergency Response Actions included: investigating the storm water drain inverts upgradient to the 

storm water outfall; operating surveillance cameras inside the storm water system to identify cracks 

within the drainage pipe where fuel could enter the storm water system, performing soil borings to assess 

soil hydrocarbon concentrations in the area where fuel was identified to have entered the storm water 

system; and installing protective casing (sleeves) around sections of storm water drain pipe where fuel 

was observed entering the storm water system. Bechtel Environmental Inc. also, performed a tightness 

test on the UST system for Tank 307R as part of an interim remedial action to investigate potential 

sources for the release of fuel into Alligator Bayou (tank tightness discussed above). 

Results of the Emergency Response Actions identified fuel entering a storm water junction box located 

upgradient to Site 333. The location where fuel had entered the junction box was subsequently cased 

(sleeved) to prevent fuel from entering the storm drain. From August 11 through August 15, 1997, 

Bechtel Environmental Inc., advanced 97 soil borings and collected soil samples to evaluate soil 

hydrocarbon vapor concentrations in the area surrounding the storm water junction box and storm water 

drain pipe. Soil borings were also advanced in the area near an abandoned fuel line which serviced a 

former above ground diesel tank system associated with AOC2. The soil samples were collected from 
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(PAHs) in accordance with EPA Method 8270, for ethylene dibromide content in accordance with EPA 

Method 504, for lead content in accordance with EPA Method 239.3, and for total petroleum 

hydrocarbons by Petroleum Range Organics (FL-PRO) method. Results of the groundwater analysis 

reported concentrations of volatile aromatics (benzene, ethylbenzene, toluene, and xylenes), volatile 

organics (1,1, 1-trichloroethane, 1,1 ,2-trichloroethene, and trichloroethane), PAHs (acenaphthene, 

fluorene, 1-methylnaphthalene, .2-methylnaphthalene, naphthalene, and phenanthrene), TPH 

constituents and 1,2-dibromoethane. The Tank Closure Assessment is provided in Appendix A. 

Site 307: Interim remedial actions were performed by Bechtel Environmental Inc. in response to a fuel 

release identified in Alligator Bayou during July 1997. As part of the interim remedial action to 

investigate potential source(s) for the fuel release, a tank and line tightness test was performed on 

Tank 307R in January 1998. Results of the tightness tests indicated the UST tested tight, but the product 

line had failed the test in a section of product line located in the concrete lined trench along the edge of 

the dock, just before the dispenser. Tightness tests performed on the UST system also indicated the UST 

leak detection system (tightness test on the interstices of the double walled tank) had failed. Tank 307R 

has currently been taken off line and the dispenser island has been removed. The tank and line 

tightness test results are included in Appendix A. 

Site AOC2/SWMU1: Emergency Response Actions were performed by Bechtel Environmental Inc. in 

response to a fuel release entering Alligator Bayou from a storm water drain outfall in July 1998. The 

Emergency Response Actions included: investigating the storm water drain inverts upgradient to the 

storm water outfall; operating surveillance cameras inside the storm water system to identify cracks 

within the drainage pipe where fuel could enter the storm water system, performing soil borings to assess 

soil hydrocarbon concentrations in the area where fuel was identified to have entered the storm water 

system; and installing protective casing (sleeves) around sections of storm water drain pipe where fuel 

was observed entering the storm water system. Bechtel Environmental Inc. also, performed a tightness 

test on the UST system for Tank 307R as part of an interim remedial action to investigate potential 

sources for the release of fuel into Alligator Bayou (tank tightness discussed above). 

Results of the Emergency Response Actions identified fuel entering a storm water junction box located 

upgradient to Site 333. The location where fuel had entered the junction box was subsequently cased 

(sleeved) to prevent fuel from entering the storm drain. From August 11 through August 15, 1997, 

Bechtel Environmental Inc., advanced 97 soil borings and collected soil samples to evaluate soil 

hydrocarbon vapor concentrations in the area surrounding the storm water junction box and storm water 

drain pipe. Soil borings were also advanced in the area near an abandoned fuel line which serviced a 

former above ground diesel tank system associated with AOC2. The soil samples were collected from 
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the borings at approximately 5 to 7 feet bls and screened for hydrocarbon vapors using headspace 

analysis. Results of the soil screening indicated hydrocarbon vapors are present in soils in the area of 

the storm water junction box and within the parking lot north of Site 307 and Site 333. The soil 

hydrocarbon vapor concentrations generally increased in concentration in samples collected to the 

northwest of the storm water junction box. Soil assessment data provided by Bechtel Environmental Inc. 

during Emergency Response Actions are provided in Appendix A. 
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the borings at approximately 5 to 7 feet bls and screened for hydrocarbon vapors using headspace 

analysis. Results of the soil screening indicated hydrocarbon vapors are present in soils in the area of 

the storm water junction box and within the parking lot north of Site 307 and Site 333. The soil 

hydrocarbon vapor concentrations generally increased in concentration in samples collected to the 

northwest of the storm water junction box. Soil assessment data provided by Bechtel Environmental Inc. 

during Emergency Response Actions are provided in Appendix A. 
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4.0 SCOPE OF PROPOSED ASSESSMENTS 

The proposed scope of work for assessment activities will take place in three phases. The first phase 

(Phase 1) will consist of performing groundwater sampling at Site 363. During this phase of field 

activities, utility clearance, potable water source, and decontamination areas and investigative derived 

waste staging areas for drilling activities associated with Sites 98, 307, and A0C2/SWMU1 will be 

established with the Activity for CSS, Panama City. The layout of soil borings will also be marked at 

each site. 

The second phase (Phase 2) will consist of performing a soil hydrocarbon vapor assessment at Sites 98, 

307, and A0C2/SWMU1. The soil hydrocarbon vapor assessment will be performed using direct push 

technology (DPT), such as a geoprobe, to install soil borings to delineate the horizontal and vertical 

extent of vadose zone soil contamination. Soil samples will be collected at each boring location and 

screened for hydrocarbon vapors using an organic vapor analyzer. Select soil samples will be retained 

for laboratory analysis for Gasoline and Kerosene Analytical Group parameters as defined in Chapter 62-

770, F.A.C. In conjunction with the direct push soil boring installation, a mobile laboratory will be used to 

screen groundwater samples collected from select boring locations for Diesel Range Organics (DRO) 

and Gasoline Range Organics (GRO). These groundwater analyses will be used to determine the 

optimum location and number of permanent monitoring wells. One deep DPT boring will be advanced at 

Sites 98 and 307, and three DPT borings will be installed at Site AOC2/SWMU1. The deep boring will be 

used to allow groundwater samples to be collected for DRO and GRO analysis from a deeper zone within 

the water table. The data collected from the deep borings will be used to assess the vertical extent of 

dissolved hydrocarbons within the study area. Piezometer wells will be installed at Site AOC2/SWMU1 

using DPT to advance borings to facilitate the piezometer well installations. The piezometer wells will be 

used to evaluate groundwater gradients in the immediate area of the storm water drain pipe which 

underlies the study area. 

The third phase (Phase 3) will involve the mobilization of a drill rig to install shallow monitoring wells at 

Sites 98, 307, and AOC2/SWMU1. The placement of these wells will be based on soil hydrocarbon 

vapor concentrations and groundwater quality data collected during the Phase 2 field investigation, and 

groundwater flow gradients identified from previous environmental investigations conducted at CSS, 

Panama City. Concurrent with this phase of work, groundwater samples will be collected from the newly 

installed wells and from existing monitoring wells within the study area, if applicable. Slug tests will also 
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The proposed scope of work for assessment activities will take place in three phases. The first phase 

(Phase 1) will consist of performing groundwater sampling at Site 363. During this phase of field 

activities, utility clearance, potable water source, al'!d decontamination areas and investigative derived 

waste staging areas for drilling activities associated with Sites 98, 307, and AOC2ISWMU1 will be 

established with the Activity for CSS, Panama City. The layout of soil borings will also be marked at 

each site. 

The second phase (Phase 2) will consist of performing a soil hydrocarbon vapor assessment at Sites 98, 

307, and AOC2ISWMU1. The soil hydrocarbon vapor assessment will be performed using direct push 

technology (OPT), such as a geoprobe, to install soil borings to delineate the horizontal and vertical 

extent of vadose zone soil contamination. Soil samples will be collected at each boring location and 

screened for hydrocarbon vapors using an organic vapor analyzer. Select soil samples will be retained 

for laboratory analysis for Gasoline and Kerosene Analytical Group parameters as defined in Chapter 62-

770, F.A.C. In conjunction with the direct push soil boring installation, a mobile laboratory will be used to 

screen groundwater samples collected from select boring locations for Diesel Range Organics (ORO) 

and Gasoline Range Organics (GRO). These groundwater analyses will be used to determine the 

optimum location and number of permanent monitoring wells. One deep OPT boring will be advanced at 

Sites 98 and 307, and three OPT borings will be installed at Site AOC2/SWMU1. The deep boring will be 

used to allow groundwater samples to be collected for ORO and GRO analysis from a deeper zone within 

the water table. The data collected from the deep borings will be used to assess the vertical extent of 

dissolved hydrocarbons within the study area. Piezometer wells will be installed at Site AOC2/SWMU1 

using OPT to advance borings to facilitate the piezometer well installations. The piezometer wells will be 

used to evaluate groundwater gradients in the immediate area of the storm water drain pipe which 

underlies the study area. 

The third phase (Phase 3) will involve the mobilization of a drill rig to install shallow monitoring wells at 

Sites 98, 307, and AOC2/SWMU1. The placement of these wells will be based on soil hydrocarbon 

vapor concentrations and groundwater quality data collected during the Phase 2 field investigation, and 

groundwater flow gradients identified from previous environmental investigations conducted at CSS, 

Panama City. Concurrent with this phase of work, groundwater samples will be collected from the newly 

installed wells and from existing monitoring wells within the study area, if applicable. Slug tests will also 
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be performed on three shallow monitoring wells at Sites 98 and 307. The relative top of casing elevation 

of all permanent monitoring wells installed during the assessment will be surveyed with respect to and 

arbitrary horizontal datum or bench mark provided by the Activity for CSS, Panama City. 

Based on the groundwater and soil quality data collected during the Phase.  2 and Phase 3 field 

investigations for Sites 98, 307, and A0C2/SWMU1, an additional site mobilization maybe required to 

collect soil samples for analysis by EPA Method 1312 (Synthetic Precipitation Leaching Procedure). If 

required, borings would be advanced using a hand-auger to facilitate the collection of the samples. 

4.1 	 SOIL INVESTIGATION 

The soil hydrocarbon vapor assessment will be conducted using DPT at Sites 98, 307, and 

A0C2/SWMU1. This method of drilling is preferred due to the subsurface lithology which is 

predominantly quartz sand, the presence of a shallow water table, and to minimize the amount of soil 

cuttings generated during boring activities. 

During borehole advancement soil samples will be collected continuously until boring completion. Soil 

samples will be collected using either a two foot or four foot sampler with plastic liners. Each vadose 

zone soil sample will be screened for hydrocarbon vapors following procedures for headspace analysis 

as required by Chapter 62-770.200 F.A.C. The soil borings will be advanced until the water table is 

encountered. It is anticipated that groundwater will be encountered within 6 to 12 feet of the ground 

surface. Each boring will be either hand augured or preprobed from the surface to 4 feet bls to inspect to 

the presence of underground utilities. The location of the proposed borings are provided on Figures 4-1 

through 4-4. 

If soil contamination at Sites 98 and 307 is identified above State Target Levels (soil hydrocarbon vapor 

readings greater than 10 ppm) at any proposed boring location, additional soil borings would be 

advanced to assess the areal extent of soil contamination. It is assumed 16 soil borings (10 borings for 

Site 98 and six borings at Site 307 established on a 10 to 15 foot grid) will provide sufficient areal 

coverage to delineate the soil contamination at Sites 98 and 307. It is estimated a total of 30 soil borings 

will be installed to provide sufficient areal coverage to assess the soil for petroleum hydrocarbon vapors 

and/or evidence of petroleum staining in the area of A0C2/SWMU1. At Sites 98, and 307 , three vadose 

zone soil grab samples will be collected from the zone of highest, medium, and low organic vapor 

readings from three of the DPT soil borings. At Site A0C2/SWMU1 six vadose zone soil samples will be 

collected from the zone of highest, medium, and low organic vapor readings. Laboratory analysis of the 

Kerosene Analytical Group as defined in Chapter 62-770, F.A.C. will be performed on the soil samples. 

4 
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be performed on three shallow monitoring wells at Sites 98 and 307. The relative top of casing elevation 

of all permanent monitoring wells installed during the assessment will be surveyed with respect to and 

arbitrary horizontal datum or bench mark provided by the Activity for CSS, Panama City. 

Based on the groundwater and soil quality data collected during the Phase. 2 and Phase 3 field 

investigations for Sites 98, 307, and AOC2ISWMU1, an additional site mobilization maybe required to 

collect soil samples for analysis by EPA Method 1312 (Synthetic Precipitation Leaching Procedure). If 

required, borings would be advanced using a hand-auger to facilitate the collection of the samples. 

4.1 SOIL INVESTIGATION 

The soil hydrocarbon vapor assessment will be conducted using DPT at Sites 98, 307, and 

AOC2ISWMU1. This method of drilling is preferred due to the subsurface lithology which is 

predominantly quartz sand, the presence of a shallow water table, and to minimize the amount of soil 

cuttings generated during boring activities. 

During borehole advancement soil samples will be collected continuously until boring completion. Soil 

samples will be collected using either a two foot or four foot sampler with plastic liners. Each vadose 

zone soil sample will be screened for hydrocarbon vapors following procedures for headspace analysis 

as required by Chapter 62-770.200 F.A.C. The soil borings will be advanced until the water table is 

encountered. It is anticipated that groundwater will be encountered within 6 to 12 feet of the ground 

surface. Each boring will be either hand augured or preprobed from the surface to 4 feet bls to inspect to 

the presence of underground utilities. The location of the proposed borings are provided on Figures 4-1 

through 4-4. 

If soil contamination at Sites 98 and 307 is identified above State Target Levels (soil hydrocarbon vapor 

readings greater than 10 ppm) at any proposed boring location, additional soil borings would be 

advanced to assess the areal extent of soil contamination. It is assumed 16 soil borings (10 borings for 

Site 98 and six borings at Site 307 established on a 10 to 15 foot grid) will provide sufficient areal 

coverage to delineate the soil contamination at Sites 98 and 307. It is estimated a total of 30 soil borings 

will be installed to provide sufficient areal coverage to assess the soil for petroleum hydrocarbon vapors 

and/or evidence of petroleum staining in the area of AOC2ISWMU1. At Sites 98, and 307 , three vadose 

zone soil grab samples will be collected from the zone of highest, medium, and low organic vapor 

readings from three of the DPT soil borings. At Site AOC2/SWMU1 six vadose zone soil samples will be 

collected from the zone of highest, medium, and low organic vapor readings. Laboratory analysis of the 

Kerosene Analytical Group as defined in Chapter 62-770, F.A.C. will be performed on the soil samples. 
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Vertical delineation borings will be conducted using DPT method to characterize the subsurface lithology 

at depth. The vertical delineation boring at Site 307 will be completed to a depth of 25 feet bls. The 

vertical delineation boring at Site 98 will terminate at approximately 30 feet bls. Three vertical 

delineation borings will be completed to 25 feet bls to characterize the subsurface lithology at Site 

A0C2/SWMU1. Continuous soil samples will be collected during the advancement of the borings. 

Each soil boring will be backfilled with Type 1 Portland Cement. All locations drilled through asphalt or 

concrete will be completed with similar material and finished flush to existing grade. 

A lithologic description will be made of each sampler and/or grab sample collected and a completed log 

of each boring will be maintained by the on-site geologist in accordance with Standard Operating 

Procedure (SOP) GH 1.5 included in Appendix B. At a minimum, the boring log will contain the following 

information: 

• Sample Numbers and Types 

• Sample Depths 

• Sample Recovery/Sample Interval 

• Soil Density or Cohesiveness 

• Soil Color 

• Unified Soil Classification System (USCS) Material Description 

In addition, depths of changes in lithology, sample moisture observations, depth to water, organic vapor 

readings, drilling methods, and total depth of each borehole should be included on each log, as well as 

any other pertinent observations. An example of the boring log form is attached in Appendix B. 

The site's lithology and soil quality will be assessed from soil samples collected during the soil 

hydrocarbon vapor survey. During drilling of the permanent monitoring wells (see Section 4.3), no split-

spoon samples will be collected. Grab samples from the auger flights will be collected during boring 

advancement and logged. 

4.2 	GROUNDWATER FIELD SCREENING FOR DIESEL RANGE ORGANICS, GASOLINE 

RANGE ORGANICS AND PIEZOMETER WELL INSTALLATIONS 

During the Phase 2 soil hydrocarbon vapor survey (DPT investigation), a groundwater sample will be 

collected from select boring locations for on-site analysis of DRO and GRO constituents. Groundwater 

samples will be collected from boring locations completed into the upper zone (3 to 4 feet) of the water 
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Vertical delineation borings will be conducted using OPT method to characterize the subsurface lithology 

at depth. The vertical delineation boring at Site 307 will be completed to a depth of 25 feet bls. The 

vertical delineation boring at Site 98 will terminate at approximately 30 feet bls. Three vertical 

delineation borings will be completed to 25 feet bls to characterize the subsurface lithology at Site 

AOC2/SWMU1. Continuous soil samples will be collected during the advancement of the borings. 

Each soil boring will be backfilled with Type 1 Portland Cement. All locations drilled through asphalt or 

concrete will be completed with similar material and finished flush to existing grade. 

A lithologic description will be made of each sampler and/or grab sample collected and a completed log 

of each boring will be maintained by the on-site geologist in accordance with Standard Operating 

Procedure (SOP) GH 1.5 included in Appendix B. At a minimum, the boring log will contain the following 

information: 

• Sample Numbers and Types 

• Sample Depths 

• Sample Recovery/Sample Interval 

• Soil Density or Cohesiveness 

• Soil Color 

• Unified Soil Classification System (USCS) Material Description 

In addition, depths of changes in lithology, sample moisture observations, depth to water, organic vapor 

readings, drilling methods, and total depth of each borehole should be included on each log, as well as 

any other pertinent observations. An example of the boring log form is attached in Appendix B. 

The site's lithology and soil quality will be assessed from soil samples collected during the soil 

hydrocarbon vapor survey. During drilling of the permanent monitoring wells (see Section 4.3), no split­

spoon samples will be collected. Grab samples from the auger flights will be collected during boring 

advancement and logged. 

4.2 GROUNDWATER FIELD SCREENING FOR DIESEL RANGE ORGANICS, GASOLINE 

RANGE ORGANICS AND PIEZOMETER WELL INSTALLATIONS 

During the Phase 2 soil hydrocarbon vapor survey (OPT investigation), a groundwater sample will be 

collected from select boring locations for on-site analysis of ORO and GRO constituents. Groundwater 

samples will be collected from boring locations completed into the upper zone (3 to 4 feet) of the water 
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table. Five groundwater samples will be collected from select boring locations at Site 98 and six 

groundwater samples will be collected at Sites 307. Groundwater samples at Site AOC2/SWMU1 will be 

collected from 15 borings. Groundwater samples will be collected from each of the vertical delineation 

borings at the depth of boring completion. The samples will be collected using tygon tubing and a 

peristaltic pump. The samples will be placed into appropriate sample bottles and immediately analyzed 

for DRO and GRO constituents using a mobile lab equipped with a gas chromatograph (GC). The DPT 

method for conducting field screening of water samples is the preferred method for sampling 

groundwater due to the amount of groundwater quality samples which can be collected over a short 

period of time without installing temporary and/or permanent monitoring wells 

Five piezometer wells will be installed during the DPT soil hydrocarbon vapor survey at Site 

AOC2/SWMU1. Each piezometer well will be completed with the well screened placed to intersect the 

top of the water table. 	Relative groundwater elevations determined from static water level 

measurements collected from the piezometer wells, will be used to evaluate the groundwater flow in the 

area of the storm drain. The proposed locations for the piezometer wells are shown on Figure 4-4. 

The preliminary groundwater field screening results from the DPT investigation and available 

groundwater flow maps generated from previous investigations (i.e., Remedial Investigation) at CSS 

Panama City will be used to evaluate the location of permanent monitoring wells. Well installation 

permits will be obtained from the Northwest Florida Water Management District prior to drilling activities. 

The sample results from the groundwater field screening investigation will be plotted on a map and 

permanent monitoring well locations will be selected based on spatial distribution of identified 

constituents and the local groundwater flow pattern, identified from previous investigations conducted at 

CSS, Panama City. 

4.3 	 GROUNDWATER INVESTIGATION 

The groundwater investigation at Site 363 will include collecting groundwater samples from seven 

existing site monitoring wells (see Figure 2-2 for monitoring well locations) for analysis of Used Oil Group 

parameters as identified in Chapter 62-770.600, F.A.C. Results from the sampling event will be used to 

assess current water quality conditions at Site 363. 

It is anticipated four shallow (water table) monitoring wells will be installed at Site 307 and Site 98 to 

assess the horizontal extent of dissolved hydrocarbons. Six shallow monitoring wells will be installed 

during the preliminary assessment investigation for Site A0C2/SWMU1. The proposed shallow 
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table. Five groundwater samples will be collected from select boring locations at Site 98 and six 

groundwater samples will be collected at Sites 307. Groundwater samples at Site AOC2/SWMU1 will be 

collected from 15 borings. Groundwater samples will be collected from each of the vertical delineation 

borings at the depth of boring completion. The samples will be collected using tygon tubing and a 

peristaltic pump. The samples will be placed into appropriate sample bottles and immediately analyzed 

for DRO and GRO constituents using a mobile lab equipped with a gas chromatograph (GC). The DPT 

method for conducting field screening of water samples is the preferred method for sampling 

groundwater due to the amount of groundwater quality samples which can be collected over a short 

period of time without installing temporary and/or permanent monitoring wells 

Five piezometer wells will be installed during the DPT soil hydrocarbon vapor survey at Site 

AOC2/SWMU1. Each piezometer well will be completed with the well screened placed to intersect the 

top of the water table. Relative groundwater elevations determined from static water level 

measurements collected from the piezometer wells, will be used to evaluate the groundwater flow in the 

area of the storm drain. The proposed locations for the piezometer wells are shown on Figure 4-4. 

The preliminary groundwater field screening results from the DPT investigation and available 

groundwater flow maps generated from previous investigations (Le., Remedial Investigation) at CSS 

Panama City will be used to evaluate the location of permanent monitoring wells. Well installation 

permits will be obtained from the Northwest Florida Water Management District prior to drilling activities. 

The sample results from the groundwater field screening investigation will be plotted on a map and 

permanent monitoring well locations will be selected based on spatial distribution of identified 

constituents and the local groundwater flow pattern, identified from previous investigations conducted at 

CSS, Panama City. 

4.3 GROUNDWATER INVESTIGATION 

The groundwater investigation at Site 363 will include collecting groundwater samples from seven 

existing site monitoring wells (see Figure 2-2 for monitoring well locations) for analysis of Used Oil Group 

parameters as identified in Chapter 62-770.600, F.A.C. Results from the sampling event will be used to 

assess current water quality conditions at Site 363. 

It is antiCipated four shallow (water table) monitoring wells will be installed at Site 307 and Site 98 to 

assess the horizontal extent of dissolved hydrocarbons. Six shallow monitoring wells will be installed 

during the preliminary assessment investigation for Site AOC2/SWMU1. The proposed shallow 
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monitoring wells will be installed during Phase 3 field investigation. The proposed monitoring well 

locations will be determined based on groundwater quality data and the flow gradient across the site as 

determined from groundwater flow maps generated for the Remedial Investigation completed for CSS, 

Panama City. The Navy's Remedial Project Manager (RPM) will be contacted to discuss the locations of 

the proposed monitoring wells. Well installation permits will be obtained from the Northwest Florida 

Water Management District prior to drilling activities. 

4.3.1 	Monitoring Well Installation 

Permanent monitoring wells will be installed using hollow stem auger drilling techniques. These wells will 

be used to monitor water quality and evaluate the horizontal extent of contamination. Each boring will be 

hand dug from the surface to four feet bls using a post hole digger to ensure that no underground utilities 

are present. Monitoring wells will be constructed of 2-inch ID Schedule 40, flush-joint PVC riser and 

flush-joint factory slotted well screen. Each section of casing and screen shall be National Sanitation 

Foundation (NSF) approved. Screen slot size shall be 0.01 inch. Unless otherwise specified, the top of 

the screen interval will be positioned approximately 4 feet above the water table. Screen sections will be 

10 feet in length. After the borings are drilled to the desired depth, (6-inch minimum diameter boring for 

2-inch ID wells), the well will be installed through the augers. 

The lithology has been sufficiently characterized from previous investigations at CSS that a sieve 

analysis of the soils is not needed in determining the type of sand pack and screen slot size for well 

completion. Clean silica sand of U.S Standard Sieve Size No. 20/30 will be installed into the boring 

annulus around the well screen as the augers are withdrawn from the boring. Due to the expected 

shallow depths of the monitoring wells, (less than 15 feet), it is proposed that the sand pack be poured 

around the annulus from the top of the hole. The sand pack will be set from the bottom of the hole to 

approximately 1 foot above the top of the well screen. A minimum 1-foot thick bentonite pellet seal will 

be installed above the sand pack and allowed to hydrate. The remainder of the boring will be backfilled 

with a high solids bentonite grout. The depths of all backfill materials will be constantly monitored during 

the well installation process by means of a weighted stainless steel or fiberglass tape. The position of 

the top of the screen interval, sand pack and bentonite seal may be adjusted as site conditions warrant 

(elevated water table, etc.). 

Flush mounted steel well covers and manholes will be installed around the 2-inch ID wells. The manhole 

will consist of flush mounted 22-gauge steel, water resistant, welded box with 3/8-inch steel lid, locking 

device, and padlock. A 2-foot by 2-foot by 6-inch thick concrete apron will be constructed around the 

manhole. The manhole shall be completed 2 inches above existing grade and the apron tapered to be 
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monitoring wells will be installed during Phase 3 field investigation. The proposed monitoring well 

locations will be determined based on groundwater quality data and the flow gradient across the site as 

determined from groundwater flow maps generated for the Remedial Investigation completed for CSS, 

Panama City. The Navy's Remedial Project Manager (RPM) will be contacted to discuss the locations of 

the proposed monitoring wells. Well installation permits will be obtained from the Northwest Florida 

Water Management District prior to drilling activities. 

4.3.1 Monitoring Well Installation 

Permanent monitoring wells will be installed using hollow stem auger drilling techniques. These wells will 

be used to monitor water quality and evaluate the horizontal extent of contamination. Each boring will be 

hand dug from the surface to four feet bls using a post hole digger to ensure that no underground utilities 

are present. Monitoring wells will be constructed of 2-inch ID Schedule 40, flush-joint PVC riser and 

flush-joint factory slotted well screen. Each section of casing and screen shall be National Sanitation 

Foundation (NSF) approved. Screen slot size shall be 0.01 inch. Unless otherwise specified, the top of 

the screen interval will be positioned approximately 4 feet above the water table. Screen sections will be 

10 feet in length. After the borings are drilled to the desired depth, (6-inch minimum diameter boring for 

2-inch ID wells), the well will be installed through the augers. 

The lithology has been sufficiently characterized from previous investigations at CSS that a sieve 

analysis of the soils is not needed in determining the type of sand pack and screen slot size for well 

completion. Clean silica sand of U.S Standard Sieve Size No. 20/30 will be installed into the boring 

annulus around the well screen as the augers are withdrawn from the boring. Due to the expected 

shallow depths of the monitoring wells, (less than 15 feet), it is proposed that the sand pack be poured 

around the annulus from the top of the hole. The sand pack will be set from the bottom of the hole to 

approximately 1 foot above the top of the well screen. A minimum 1-foot thick bentonite pellet seal will 

be installed above the sand pack and allowed to hydrate. The remainder of the boring will be backfilled 

with a high solids bentonite grout. The depths of all backfill materials will be constantly monitored during 

the well installation process by means of a weighted stainless steel or fiberglass tape. The position of 

the top of the screen interval, sand pack and bentonite seal may be adjusted as site conditions warrant 

(elevated water table, etc.). 

Flush mounted steel well covers and manholes will be installed around the 2-inch ID wells. The manhole 

will consist of flush mounted 22-gauge steel, water resistant, welded box with 3/8-inch steel lid, locking 

device, and padlock. A 2-foot by 2-foot by 6-inch thick concrete apron will be constructed around the 

manhole. The manhole shall be completed 2 inches above existing grade and the apron tapered to be 
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flush with the existing grade at the edges such that water will run off of the apron. A detail of a typical 

flush-mounted well is shown on Figure 4-5. All locks supplied for the wells will be keyed alike. After 

installation, the ground surface, and the top of the PVC riser pipe will be surveyed to within 0.01-foot 

vertical accuracy using datum points as discussed previously in Section 4.0. 

A monitor well construction diagram will be completed for each well installed. A sample of the 

monitoring well construction form is provided in Appendix B. 

Piezometer well construction will be completed in the same manner as the shallow monitoring wells 

except for the wells will be constructed with 1 1/4-inch diameter schedule 40 PVC screen and casing 

material. The boring annulus to facilitate the piezometer well will be approximately 3 to 4 inches in 

diameter. 

The monitoring wells will be developed no sooner than 24 hours after installation to remove fine material 

from around the monitored interval of the well. Wells will be developed by bailing and surging, or by 

pumping, as determined by the field geologist. The pH, temperature, and specific conductance 

measurements will be collected from the purge water. Wells will be developed up to a maximum of one 

hour or until these measurements become stable and the purge water is visibly clear. Water quality 

stabilization will be determined using the following criteria: temperature +/-0.5°C, pH +/-0.1unit, and 

specific conductivity +/-10 umhos/cm. Wells will be developed until approved by the field geologist. 

4.3.2 	Groundwater Sampling 

Groundwater samples will be obtained from monitoring wells used in the assessment investigations in 

accordance with B&R Environmental Comprehensive Quality Assurance Plan (FDEP Comp QA Plan No. 

870055). Prior to obtaining samples, water levels and total well depths will be measured and the wells 

will be purged using a peristaltic pump and a low flow quiescent purging technique. Three to five well 

volumes will be purged. If wells are purged dry with less than three well volumes removed, the water 

level in the well will be allowed to recover at least 80 percent, then a sample will be collected. Field 

measurements of pH, temperature, and specific conductance will be taken after each volume of water is 

purged. Stabilization of the above parameters is defined in the previous paragraphs. If these 

parameters do not stabilize after three volumes, up to five volumes will be removed. Before purging, a 

clear bailer or an oil water interface probe will be used to check for free product. No samples will be 

collected from a well that exhibits measurable free product. The thickness of the free product will be 

measured and recorded. Samples will be obtained using a peristaltic pump using a low 
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flush with the existing grade at the edges such that water will run off of the apron. A detail of a typical 

flush-mounted well is shown on Figure 4-5. All locks supplied for the wells will be keyed alike. After 

installation, the ground surface, and the top of the PVC riser pipe will be surveyed to within 0.01-foot 

vertical accuracy using datum pOints as discussed previously in Section 4.0. 

A monitor well construction diagram will be completed for each well installed. A sample of the 

monitoring well construction form is provided in Appendix B. 

Piezometer well construction will be completed in the same manner as the shallow monitoring wells 

except for the wells will be constructed with 1 1/4-inch diameter schedule 40 PVC screen and casing 

material. The boring annulus to facilitate the piezometer well will be approximately 3 to 4 inches in 

diameter. 

The monitoring wells will be developed no sooner than 24 hours after installation to remove fine material 

from around the monitored interval of the well. Wells will be developed by bailing and surging, or by 

pumping, as determined by the field geologist. The pH, temperature, and specific conductance 

measurements will be collected from the purge water. Wells will be developed up to a maximum of one 

hour or until these measurements become stable and the purge water is visibly clear. Water quality 

stabilization will be determined using the following criteria: temperature +/-0.50 C, pH +/-0.1 unit, and 

specific conductivity +/-10 umhos/cm. Wells will be developed until approved by the field geologist. 

4.3.2 Groundwater Sampling 

Groundwater samples will be obtained from monitoring wells used in the assessment investigations in 

accordance with B&R Environmental Comprehensive Quality Assurance Plan (FDEP Comp QA Plan No. 

870055). Prior to obtaining samples, water levels and total well depths will be measured and the wells 

will be purged using a peristaltic pump and a low flow quiescent purging technique. Three to five well 

volumes will be purged. If wells are purged dry with less than three well volumes removed, the water 

level in the well will be allowed to recover at least 80 percent, then a sample will be collected. Field 

measurements of pH, temperature, and specific conductance will be taken after each volume of water is 

purged. Stabilization of the above parameters is defined in the previous paragraphs. If these 

parameters do not stabilize after three volumes, up to five volumes will be removed. Before purging, a 

clear bailer or an oil water interface probe will be used to check for free product. No samples will be 

collected from a well that exhibits measurable free product. The thickness of the free product will be 

measured and recorded. Samples will be obtained using a peristaltic pump using a low 
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flow quiescent sampling technique. The samples will be transferred directly into the appropriate (pre-

preserved) sample bottles for analysis. Samples to be analyzed for volatile constituents shall be taken 

first and immediately sealed in the vial so that no headspace exists. The sample constituents analyzed 

for each of the Sites are summarized in Table 4-1. 

All pertinent field and sampling data shall be recorded using a groundwater sample form, attached in 

Appendix B. 

4.3.3 	Groundwater Level Measurements 

Synoptic water level measurements will be taken from all monitoring wells at the sites. Static water level 

measurements will be measured from the north rim of the top of the PVC riser pipe using an electronic 

water level indicator. The newly installed wells shall be notched and marked so that the same point will 

be referenced for all measurements. The depth to water will be measured to the nearest 0.01 foot below 

the top of the PVC riser pipe. Three consecutive water level readings will be measured from the well to 

the nearest 0.01 foot to assure an accurate water level is recorded. Water level measurements will be 

recorded to the nearest 0.01 foot in the appropriate field log book. 

4.4 	 AQUIFER TESTS 

B&R Environmental will perform a series of duplicate aquifer slug tests on three selected shallow 

monitoring wells at Site 98 and Site 307. Each of these tests will be performed by removing a volume 

("slug") of water from the well and measuring the recharge of the well back to equilibrium. The Bouwer 

and Rice methodology for partial penetrating wells in unconfined aquifers will be utilized to calculate the 

hydraulic conductivity values for the three monitoring wells as described by Bouwer, 1989, and Rice, 

1976. Calculations will be performed using AqtesolveTm aquifer characterizations program as described 

in Duffield and Rumbaugh, 1991. 
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flow quiescent sampling technique. The samples will be transferred directly into the appropriate (pre­

preserved) sample bottles for analysis. Samples to be analyzed for volatile constituents shall be taken 

first and immediately sealed in the vial so that no headspace exists. The sample constituents analyzed 

for each of the Sites are summarized in Table 4-1. 

All pertinent field and sampling data shall be recorded using a groundwater sample form, attached in 

Appendix B. 

4.3.3 Groundwater Level Measurements 

Synoptic water level measurements will be taken from all monitoring wells at the sites. Static water level 

measurements will be measured from the north rim of the top of the PVC riser pipe using an electronic 

water level indicator. The newly installed wells shall be notched and marked so that the same point will 

be referenced for all measurements. The depth to water will be measured to the nearest 0.01 foot below 

the top of the PVC riser pipe. Three consecutive water level readings will be measured from the well to 

the nearest 0.01 foot to assure an accurate water level is recorded. Water level measurements will be 

recorded to the nearest 0.01 foot in the appropriate field log book. 

4.4 AQUIFER TESTS 

B&R Environmental will perform a series of duplicate aquifer slug tests on three selected shallow 

monitoring wells at Site 98 and Site 307. Each of these tests will be performed by removing a volume 

("slug") of water from the well and measuring the recharge of the well back to equilibrium. The Bouwer 

and Rice methodology for partial penetrating wells in unconfined aquifers will be utilized to calculate the 

hydraulic conductivity values for the three monitoring wells as described by Bouwer, 1989, and Rice, 

1976. Calculations will be performed using Aqtesolve ™ aquifer characterizations program as described 

in Duffield and Rumbaugh, 1991. 
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TABLE 4-1 
FIELD INVESTIGATION 

ENVIRONMENTAL SAMPLE SUMMARY 

SITE 363 
Coastal Systems Station, Panama City, Florida 

Analyte Proposed 
Method (1) 

Env. 
Samples 

IDW 
Samples 

(2) 

Duplicate 
Samples 

Rinsate 
Blanks 

(Aqueous) 

 Field 
Blank 

(Aqueous) 

Trip 
Blanks 

(Aqueous) 

Total 
Samples 

GROUNDWATER 
PPL VOH and 
1,2- Dichloroethane 

SW-846 8021B 7 0 1 1 0 0 10 

BTEXs and MTBE SW-846 8021B 7 0 1 1 0 0 10 

PAHs SW-846 8310 7 0 1 1 0 NA 9 

TRPHs FL-PRO  7 0 1 1 0 NA 9 

1-2 Dibromoethane 
(EDB) 

EPA 504 7 0 1 1 0 0 10 

PPL Volatile 
Organic 
Compounds plus 
TICs 

SW-846 8260B 7 0 1 1 0 0 10 

PPL Extractable 
Organic 
Compounds plus 
TICs 

SW-846 8270C 7 0 1 1 0 NA 9 

Non-PPL Volatile 
and Extractable 
Organic 
Compounds plus 
TICs for GC/MS 
peaks greater than 
10 ug/L 

SW-846 8260B 
and 8270C 

7 0 1 1 0 NA 9 

A.. 

Total arsenic SW-846 6010B 
(trace) or 7060A 

7 0 1 0 0 0 8 

Total lead SW-846 6010B 
(trace) or 7421 

7 0 1 1 0 0 9 

Total barium SW-846 6010B 7 0 1 1 0 0 9 

Total cadmium SW-846 6010B 
(trace) or 7131A 

7 0 1 1 0 0 9 

Total chromium SW-846 6010B 7 0 1 1 0 0 9 

Total selenium SW-846 6010B 
(trace) or 7740 

7 0 1 1 0 0 9 

Total mercury SW-846 7470 7 0 1 1 0 0 9 

4 
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TABLE 4-1 
FIELD INVESTIGATION 

ENVIRONMENTAL SAMPLE SUMMARY 

SITE 363 
Coastal Systems Station, Panama City, Florida 

Analyte Proposed Env. lOW Duplicate Rinsate 
Method (1) Samples Samples Samples Blanks 

(2) (Aqueous) 

GROUNDWATER 
PPL VOH and SW-846 8021 B 7 0 1 1 
1,2- Dichloroethane 

BTEXs and MTBE SW-846 8021 B 7 0 1 1 

PAHs SW-8468310 7 0 1 1 

TRPHs FL-PRO 7 0 1 1 

1-2 Dibromoethane EPA 504 7 0 1 1 
(EDB) 

PPL Volatile SW-846 8260B 7 0 1 1 
Organic 
Compounds plus 
TICs 

PPL Extractable SW-846 8270C 7 0 1 1 
Organic 
Compounds plus 
TICs 

Non-PPL Volatile SW-846 8260B 7 0 1 1 
and Extractable and 8270C 
Organic 
Compounds plus 
TICs for GC/MS 
peaks greater than 
10 ug/L 
Total arsenic SW-846 601 OB 7 0 1 0 

(trace) or 7060A 

Total lead SW-846 6010B 7 0 1 1 
(trace) or 7421 

Total barium SW-846 601 OB 7 0 1 1 

Total cadmium SW-8466010B 7 0 1 1 
(trace) or 7131A 

Total chromium SW-846 601 OB 7 0 1 1 

Total selenium SW-846 6010B 7 0 1 1 
(trace) or 7740 

Total mercury SW-8467470 7 0 1 1 
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Field 
Blank 

(Aqueous) 
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Trip Total 
Blanks Samples 

(Aqueous) 

0 10 

0 10 

NA 9 

NA 9 

0 10 

0 10 

NA 9 

NA 9 

0 8 

0 9 

0 9 

0 9 

0 9 

0 9 

0 9 
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TABLE 4-1 (Continued) 
FIELD INVESTIGATION 

ENVIRONMENTAL SAMPLE SUMMARY 

SITE 363 
Coastal Systems Station, Panama City, Florida 

Analyte Proposed 
Method (1) 

Env. 
Samples 

IDW 
Samples 

Duplicate 
Samples 

Rinsate 
Blanks 

Field 
Blank 

Trip 
Blanks 

Total 
Samples 

(2) (Aqueous) (Aqueous) (Aqueous) 
Total silver SW-846 6010B 7 0 1 1 0 0 9 

(trace) or 7761 

TOTAL 112 0 17 17 0 0 146 

Method referenced reflects FDEP requirements. 
All analyses are analyzed using standard 14-day laboratory turn around time. 
1) For the metals analytes two methods are listed, this is due to the difference in the capabilities of various 
analytical laboratories. The awarded laboratory will perform the method in which they have the capability. Either 
Inductively Coupled Plasma (ICP), trace ICP, or graphite furnace will be utilized. 
2) IDW sample numbers based upon disposing of five 55-gallon drums (1 composite sample) of soil. 
NA not applicable Method referenced reflects FDEP Chapter 62-770 requirements. 
VOHs Volatile Organic Halocarbons 
PPL 	Priority Pollutant List 
BTEXs Benzene, Toluene, Ethylbenzene, Xylenes 
MTBE Methyl-tert-butyl-ether 
PAHs Polycyclic Aromatic Hydrocarbons 
TRPHs Total Recoverable Petroleum Hydrocarbons 
GC/MS Gas Chromatography/Mass Spectroscopy 
TICs 	Tentatively Identified Compounds 
SPLP Synthetic Precipitation Leaching Procedure 

BR ETTLH/98-788/7766/3.2 
	

4-14 	 CTO 0047 

Analyte Proposed 

TABLE 4-1 (Continued) 
FIELD INVESTIGATION 

ENVIRONMENTAL SAMPLE SUMMARY 

SITE 363 
Coastal Systems Station, Panama City, Florida 

Env. lOW Duplicate Rinsate Field 

Rev. 0 
04/02/98 

Trip Total 
Method (1) Samples Samples Samples Blanks Blank Blanks Samples 

(2) (Aqueous) (Aqueous) (Aqueous) 
Total silver SW-846 601 OB 7 a 1 1 a a 

(trace) or 7761 

TOTAL 112 a 17 17 a a 

Method referenced reflects FOEP requirements. 
All analyses are analyzed using standard 14-day laboratory turn around time. 
1) For the metals analytes two methods are listed, this is due to the difference in the capabilities of various 
analytical laboratories. The awarded laboratory will perform the method in which they have the capability. Either 
Inductively Coupled Plasma (ICP), trace ICP, or graphite furnace will be utilized. 
2) lOW sample numbers based upon disposing of five 55-gallon drums (1 composite sample) of soil. 
NA not applicable Method referenced reflects FOEP Chapter 62-770 requirements. 
VOHs Volatile Organic Halocarbons 
PPL Priority Pollutant List 
BTEXs Benzene, Toluene, Ethylbenzene, Xylenes 
MTBE Methyl-tert-butyl-ether 
PAHs Polycyclic Aromatic Hydrocarbons 
TRPHs Total Recoverable Petroleum Hydrocarbons 
GC/MS Gas Chromatography/Mass Spectroscopy 
TICs Tentatively Identified Compo.unds 
SPLP Synthetic Precipitation Leaching Procedure 
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TABLE 4-1 (Continued) 
FIELD INVESTIGATION 

ENVIRONMENTAL SAMPLE SUMMARY 

SITE 98 
Coastal Systems Station, Panama City, Florida 

Analyte Proposed 
Method (1) 

Env. 
Samples 

IDW 
Samples 
(2) 

Duplicate 
Samples 

Rinsate 
Blanks 
(Aqueous) 

Field 
Blank 
(Aqueous) 

Trip 
Blanks 
(Aqueous) 

Total 
Samples 

GROUNDWATER 
PPL VOHs and 
1,2-Dichloroethane 

SW-846 
8021B 

10 0 2 2 0 0 14 

BTEXs and MTBE SW-846 
8021B 

10 0 2 2 0 0 14 

1-2-Dibromoethane 
(EDB) 

EPA 504 10 0 2 2 0 0 14 

PAHs SW-846 8310 10 0 2 2 0 NA 14 

TRPHs FL-PRO 10 0 2 2 0 NA 14 

Total lead SW-846 6010B 
(trace) or 7421 

10 0 2 2 0 NA 14 

TOTAL 60 0 12 12 0 0 84 

SOIL 
BTEXs and MTBE SW-846 

8021B 
3 1 0 1 0 0 5 

PAHs SW-846 
8310 

3 1 0 1 0 NA 5 

TRPHs FL-PRO 3 1 0 1 0 NA 5 

SPLP followed by 
BTEXs and MTBE, 
PPL VOHs, PAHs, 
TRPHs, and RCRA 
Metals (3) 

SW-846 1312 
followed by 
8021B, 8310, 
FL-PRO, 
6010B/7000A 
series 

1 0 0 1 0 0 2 

PPL VOHs EPA 8021B 0 1 0 0 0 0 1 

8 RCRA metals SW-846 
6010B/7000A 
series 

0 1 0 0 0 NA 1 

Total Halides SW-846 
5050/9056 

0 1 0 0 0 NA 1 

TOTAL 10 6 0 4 0 0 20 

Method referenced reflects FDEP requirements. 
All analyses are analyzed using standard 14-day laboratory turn around time. 
1) For the metals analytes two methods are listed, this is due to the difference in the capabilities of various 
analytical laboratories. The awarded laboratory will perform the method in which they have the capability. Either 
Inductively Coupled Plasma (ICP), trace ICP, or graphite furnace will be utilized. 
2) IDW sample numbers based upon disposing of five 55-gallon drums (1 composite sample) of soil. 
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Analyte Proposed 
Method (1) 

PPL VOHs and SW-846 
1,2-Dichloroethane 8021B 

BTEXs and MTBE SW-846 
8021B 

1-2-Dibromoethane EPA 504 
(EDB) 

PAHs SW-8468310 

TRPHs FL-PRO 

Total lead SW-846 601 OB 
(trace) or 7421 

TOTAL 

BTEXs and MTBE SW-846 
8021B 

PAHs SW-846 
8310 

TRPHs FL-PRO 

SPLP followed by SW-8461312 
BTEXs and MTBE, followed by 
PPL VOHs, PAHs, 8021B,8310, 
TRPHs, and RCRA FL-PRO, 
Metals (3) 6010B/7000A 

series 
PPL VOHs EPA 8021B 

8 RCRA metals SW-846 
6010B/7000A 
series 

Total Halides SW-846 
5050/9056 

TOTAL 

TABLE 4-1 (Continued) 
FIELD INVESTIGATION 

ENVIRONMENTAL SAMPLE SUMMARY 

SITE 98 
Coastal Systems Station, Panama City, Florida 

Env. lOW Duplicate Rinsate 
Samples Samples Samples Blanks 

(2) (Aqueous) 

GROUNDWATER 
10 0 2 2 

10 0 2 2 

10 0 2 2 

10 0 2 2 

10 0 2 2 

10 0 2 2 

60 0 12 12 

SOIL 
3 1 0 1 

3 1 0 1 

3 1 0 1 

1 0 0 1 

0 1 0 0 

0 1 0 0 

0 1 0 0 

10 6 0 4 

Method referenced reflects FDEP reqUirements. 
All analyses are analyzed using standard 14-day laboratory turn around time. 

Field 
Blank 
(Aqueous) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Trip 
Blanks 

Rev. 0 
04/02/98 

Total 
Samples 

(Aqueous) 

0 14 

0 14 

0 14 

NA 14 

NA 14 

NA 14 

0 84 

0 5 

NA 5 

NA 5 

0 2 

0 1 

NA 1 

NA 1 

0 20 

1) For the metals analytes two methods are listed, this is due to the difference in the capabilities of various 
analytical laboratories. The awarded laboratory will perform the method in which they have the capability. Either 
Inductively Coupled Plasma (ICP), trace ICP, or graphite furnace will be utilized. 
2) lOW sample numbers based upon disposing of five 55-gallon drums (1 composite sample) of soil. 
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TABLE 4-1 (Continued) 
FIELD INVESTIGATION 

ENVIRONMENTAL SAMPLE SUMMARY 

SITE 98 
Coastal Systems Station, Panama City, Florida 

NA not applicable Method referenced reflects FDEP Chapter 62-770 requirements. 
VOHs Volatile Organic Halocarbons 
PPL 	Priority Pollutant List 
BTEXs Benzene, Toluene, Ethylbenzene, Xylenes 
MTBE Methyl-tert-butyl-ether 
PAHs Polycyclic Aromatic Hydrocarbons 
TRPHs Total Recoverable Petroleum Hydrocarbons 
GC/MS Gas Chromatography/Mass Spectroscopy 
TICs 	Tentatively Identified Compounds 
SPLP Synthetic Precipitation Leaching Procedure 
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TABLE 4-1 (Continued) 
FIELD INVESTIGATION 

ENVIRONMENTAL SAMPLE SUMMARY 

SITE 98 
Coastal Systems Station, Panama City, Florida 

NA not applicable Method referenced reflects FDEP Chapter 62-770 requirements. 
VOHs Volatile Organic Halocarbons 
PPL Priority Pollutant List 
BTEXs Benzene, Toluene, Ethylbenzene, Xylenes 
MTBE Methyl-tert-butyl-ether 
PAHs Polycyclic Aromatic Hydrocarbons 
TRPHs Total Recoverable Petroleum Hydrocarbons 
GC/MS Gas Chromatography/Mass Spectroscopy 
TICs Tentatively Identified Compounds 
SPLP Synthetic Precipitation Leaching Procedure 
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TABLE 4-1 (Continued) 
FIELD INVESTIGATION 

ENVIRONMENTAL SAMPLE SUMMARY 

SITE 307 PRODUCT LINE RELEASE 
Coastal Systems Station, Panama City, Florida 

Analyte Proposed 
Method (1) 

Env. 
Samples 

IDW 
Samples 

(2) 

Duplicate 
Samples 

Rinsate 
Blanks 

(Aqueous) 

Field 
Blank 

(Aqueous) 

Trip 
Blanks 

(Aqueous) 

Total 
Samples 

GROUNDWATER 
PPL VOHs and 
1,2-Dichloroethane 

SW-846 
8021B 

12 0 2 2 0 0 16 

BTEXs and MTBE SW-846 
8021B 

12 0 2 2 0 0 16 

1-2-Dibromoethane 
(EDB) 

EPA 504 12 0 2 2 0 0 16 

PAHs SW-846 
8310  

12 0 2 2 0 NA 16 

TRPHs FL-PRO 12 0 2 2 0 NA 16 

Total lead SW-846 
6010B (trace) 
or 7421 

12 0 2 2 0 NA 16 

TOTAL 72 0 12 12 0 0 96 

SOIL 
BTEXs and MTBE SW-846 

8021B 
3 1 0 1 0 0 5 

PAHs SW-846 
8310 

3 1 0 1 0 NA 5 

TRPHs FL-PRO 3 1 0 1 0 NA 5 

SPLP followed by 
BTEXs and MTBE, 
PPL VOHs, PAHs, 
TRPHs, and RCRA 
Metals 

SW-846 1312 
followed by 
8021B, 8310, 
FL-PRO, 
6010B/7000A 
series 

1 0 0 1 0 0 2 

PPL VOHs SW-846 
8021B 

0 1 0 0 0 0 1 

8 RCRA metals SW-846 
6010B/7000A 
series 

0 1 0 0 0 NA 1 

Total Halides SW-846 
5050/9056 

0 1 0 0 0 NA 1 

TOTAL 10 6. 0 4 0 0 20 

Method referenced reflects FDEP requirements. 
1) For the metals analytes two methods are listed, this is due to the difference in the capabilities of various 
analytical laboratories. The awarded laboratory will perform the method in which they have the capability. Either 
Inductively Coupled Plasma (ICP), trace ICP, or graphite furnace will be utilized. 
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Analyte 

PPL VOHs and 
1,2-Dichloroethane 

BTEXs and MTBE 

1-2-Dibromoethane 
(EDB) 

PAHs 

TRPHs 

Total lead 

TOTAL 

BTEXs and MTBE 

PAHs 

TRPHs 

SPLP followed by 
BTEXs and MTBE, 
PPL VOHs, PAHs, 
TRPHs, and RCRA 
Metals 

PPL VOHs 

8 RCRA metals 

Total Halides 

TOTAL 

TABLE 4-1 (Continued) 
FIELD INVESTIGATION 

ENVIRONMENTAL SAMPLE SUMMARY 

SITE 307 PRODUCT LINE RELEASE 
Coastal Systems Station, Panama City, Florida 

Proposed Env. IDW Duplicate Rinsate 
Method (1) . Samples Samples Samples Blanks 

(2) (Aqueous) 

GROUNDWATER 
SW-846 12 0 2 2 
8021B 

SW-846 12 0 2 2 
8021B 

EPA 504 12 0 2 2 

SW-846 12 0 2 2 
8310 

FL-PRO 12 0 2 2 

SW-846 12 0 2 2 
601 DB (trace) 
or 7421 

72 0 12 12 

SOIL 
SW-846 3 1 0 1 
8021B 

SW-846 3 1 0 1 
8310 

FL-PRO 3 1 0 1 

SW-8461312 1 0 0 1 
followed by 
8021B,8310, 
FL-PRO, 
6010B/7000A 
series 
SW-846 0 1 0 0 
8021B 

SW-846 0 1 0 0 
6010B/7000A 
series 

SW-846 0 1 0 0 
5050/9056 

10 6 0 4 

Method referenced reflects FDEP requirements. 

Field 
Blank 

(Aqueous) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Rev. 0 
04/02/98 

Trip 
Blanks 

(Aqueous) 

0 

0 

0 

NA 

NA 

NA 

0 

0 

NA 

NA 

0 

0 

NA 

NA 

0 

1) For the metals analytes two methods are listed, this is due to the difference in the capabilities of various 
analytical laboratories. The awarded laboratory will perform the method in which they have the capability. Either 
Inductively Coupled Plasma (ICP), trace ICP, or graphite furnace will be utilized. 
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Total 
Samples 

16 

16 

16 

16 

16 

16 

96 

5 

5 

5 --
2 

1 

1 

1 

20 
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TABLE 4-1 (Continued) 
FIELD INVESTIGATION 

ENVIRONMENTAL SAMPLE SUMMARY 

SITE 307 PRODUCT LINE RELEASE 
Coastal Systems Station, Panama City, Florida 

2) IDW sample numbers based upon disposing of five 55-gallon drums (1 composite sample) of soil. 
All analyses are analyzed using standard 14-day laboratory turn around time. 
NA not applicable Method referenced reflects FDEP Chapter 62-770 requirements. 
VOHs Volatile Organic Halocarbons 
PPL 	Priority Pollutant List 
BTEXs Benzene, Toluene, Ethylbenzene, Xylenes 
MTBE Methyl-tert-butyl-ether 
PAHs Polycyclic Aromatic Hydrocarbons 
TRPHs Total Recoverable Petroleum Hydrocarbons 
GC/MS Gas Chromatography/Mass Spectroscopy 
TICs 	Tentatively Identified Compounds 

SPLP Synthetic Precipitation Leaching Procedure 
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TABLE 4-1 (Continued) 
FIELD INVESTIGATION 

ENVIRONMENTAL SAMPLE SUMMARY 

SITE 307 PRODUCT LINE RELEASE 
Coastal Systems Station, Panama City, Florida 

2) lOW sample numbers based upon disposing of five 55-gallon drums (1 composite sample) of soil. 
All analyses are analyzed using standard 14-day laboratory turn around time. 
NA not applicable Method referenced reflects FOEP Chapter 62-770 requirements. 
VOHs Volatile Organic Halocarbons 
PPL Priority Pollutant List 
BTEXs Benzene, Toluene, Ethylbenzene, Xylenes 
MTBE Methyl-tert-butyl-ether 
PAHs Polycyclic Aromatic Hydrocarbons 
TRPHs Total Recoverable Petroleum Hydrocarbons 
GCIMS Gas Chromatography/Mass Spectroscopy 
TICs Tentatively Identified Compounds 

SPLP Synthetic Precipitation Leaching Procedure 
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TABLE 4-1 (Continued) 
FIELD INVESTIGATION 

ENVIRONMENTAL SAMPLE SUMMARY 

SITE A0C2/SWMU1 FIELD INVESTIGATION 
Coastal Systems Station, Panama City, Florida 

Analyte Proposed 
Method(1) 

Env. 
Samples 

IDW 
Samples 

(2) 

Duplicate 
Samples 

Rinsate 
Blanks 

(Aqueous) 

Field 
Blank 

(Aqueous) 

Trip Blanks 
(Aqueous) 

Total 
Samples 

GROUNDWATER 
PPL VOHs and 
1,2-Dichloroethane 

SW-846 
8021B 

12 0 1 1 0 1 15 

BTEXs and MTBE SW-846 
8021B 

12 0 1 1 0 1 15 

1,2-Dibromoethane 
(EDB) 

EPA 504 12 0 1 1 0 1 15 

PAHs SW-846 310 12 0 1 1 0 NA 14 

TRPHs FL-PRO 12 0 1 1 0 NA 14 

Total lead SW-846 
6010B (trace) 
or 7421 

12 0 1 1 0 
• 

NA 14 

TOTAL 72 0 6 6 0 3 87 

SOIL 
BTEXs and MTBE SW-846 

8021B 
6 1 1 1 0 0 9 

PAHs SW-846 
8310 

6 1 1 1 0 NA 9 

TRPHs FL-PRO 6 1 1 1 0 NA 9 

.., 
SPLP followed by 
BTEXs and MTBE, 
PPL VOHs, PAHs, 
TRPHs, and RCRA 
Metals (3) 

SW-846 1312 
followed by 
8021B, 8310, 
FL-PRO, 
6010B/7000A 
series 

2 0 0 1 0 0 3 

PPL VOHs SW-846 
8021B 

0 1 0 0 0 0 1 

8 RCRA metals SW-846 
6010B/7000 
A serips 

0 1 0 0 0 NA 1 

Total Halides SW-846 
5050/9056 

0 1 0 0 0 NA 1 

TOTAL 20 6 3 4 0 0 33 

All analyses are analyzed using standard 14-day laboratory turn around time. 
Method referenced reflects FDEP requirements. 
1) For the metals analytes two methods are listed, this is due to the difference in the capabilities of various 
analytical laboratories. The awarded laboratory will perform the method in which they have the capability. Either 
Inductively Coupled Plasma (ICP), trace ICP, or graphite furnace will be utilized. 

.1 
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Analyte 

PPL VOHs and 
1,2-Dichloroethane 

BTEXs and MTBE 

1,2-Dibromoethane 
(EDB) 

PAHs 

TRPHs 

Total lead 

TOTAL 

BTEXs and MTBE 

PAHs 

TRPHs 

SPLP followed by 
BTEXs and MTBE, 
PPL VOHs, PAHs, 
TRPHs, and RCRA 
Metals (3) 

PPL VOHs 

8 RCRA metals 

Total Halides 

TOTAL 

TABLE 4-1 (Continued) 
FIELD INVESTIGATION 

ENVIRONMENTAL SAMPLE SUMMARY 

SITE AOC2/SWMU1 FIELD INVESTIGATION 
Coastal Systems Station, Panama City, Florida 

Proposed Env. lOW Duplicate Rinsate 
Method(1) ·Samples Samples Samples Blanks 

(2) (Aqueousl 

GROUNDWATER 
SW-846 12 a 1 1 
8021B 

SW-846 12 a 1 1 
8021B 

EPA 504 12 a 1 1 

SW-846310 12 a 1 1 

FL-PRO 12 a 1 1 

SW-846 12 a 1 1 
6010B (trace) 
or 7421 

72 a 6 6 

SOIL 
SW-846 6 1 1 1 
8021B 

SW-846 6 1 1 1 
8310 

FL-PRO 6 1 1 1 

SW-8461312 2 a a 1 
followed by 
8021 B, 8310, 
FL-PRO, 
60 1 OB/7000A 
series 
SW-846 a 1 a a 
8021B 

SW-846 a 1 a a 
6010B/7000 
A !:prip!: 

SW-846 a 1 a a 
5050/9056 

20 6 3 4 

All analyses are analyzed uSing standard 14-day laboratory turn around time. 
Method referenced reflects FDEP requirements. 

Field 
Blank 

(Agueous) 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

Rev. 0 
04/02/98 

Trip Blanks 
(Aqueous) 

1 

1 

1 

NA 

NA 

NA 

3 

a 

NA 

NA 

a 

a 

NA 

NA 

a 

1) For the metals analytes two methods are listed, this is due to the difference in the capabilities of various 
analytical laboratories. The awarded laboratory will perform the method in which they have the capability. Either 
Inductively Coupled Plasma (ICP), trace ICP, or graphite furnace will be utilized. 
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Total 
Samples 

15 

15 

15 

14 

14 

14 

87 

9 

9 

9 

-
3 

1 

1 

1 

33 
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TABLE 4-1 (Continued) 
FIELD INVESTIGATION 

ENVIRONMENTAL SAMPLE SUMMARY 

SITE A0C2/SWMU1 FIELD INVESTIGATION 
Coastal Systems Station, Panama City, Florida 

2) IDW sample numbers based upon disposing of five 55-gallon drums (1 composite sample) of soil. 
NA not applicable Method referenced reflects FDEP Chapter 62-770 requirements. 
VOHs Volatile Organic Halocarbons 
PPL 	Priority Pollutant List 
BTEXs Benzene, Toluene, Ethylbenzene, Xylenes 
MTBE Methyl-tert-butyl-ether 
PAHs Polycyclic Aromatic Hydrocarbons 
TRPHs Total Recoverable Petroleum Hydrocarbons 
GC/MS Gas Chromatography/Mass Spectroscopy 
TICs 	Tentatively Identified Compounds 
SPLP Synthetic Precipitation Leaching Procedure 
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TABLE 4-1 (Continued) 
FIELD INVESTIGATION 

ENVIRONMENTAL SAMPLE SUMMARY 

SITE AOC2/SWMU1 FIELD INVESTIGATION 
Coastal Systems Station, Panama City, Florida 

2) lOW sample numbers based upon disposing of five 55-gallon drums (1 composite sample) of soil. 
NA not applicable Method referenced reflects FOEP Chapter 62-770 requirements. 
VOHs Volatile Organic Halocarbons 
PPL Priority Pollutant List 
BTEXs Benzene, Toluene, Ethylbenzene, Xylenes 
MTBE Methyl-tert-butyl-ether 
PAHs Polycyclic Aromatic Hydrocarbons 
TRPHs Total Recoverable Petroleum Hydrocarbons 
GC/MS Gas Chromatography/Mass Spectroscopy 
TICs Tentatively Identified Compounds 
SPLP Synthetic Precipitation Leaching Procedure 
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4.5 	 EQUIPMENT DECONTAMINATION 

The equipment involved in field sampling activities will be decontaminated prior to and during drilling and 

sampling activities. This equipment includes drill rigs, downhole tools, augers, well casing and screens, 

and soil and water sampling equipment. 

4.5.1 	Maior Equipment 

All downhole drilling equipment used in the construction and sampling of permanent monitoring wells, 

including downhole drill and sampling tools shall be steam cleaned prior to beginning work, between 

boreholes, any time the drill rig leaves the drill Site prior to completing a boring, and at the conclusion of 

the drill program. 

These decontamination operations will consist of washing equipment using a high-pressure steam wash 

from a potable water supply. All decontamination activities will take place at a predetermined location. 

Additional requirements for drilling equipment decontamination can be found in SOP SA-7.1 included in 

Appendix B. 

4.5.2 	Sampling Equipment 

All equipment such as trowels, bailers, and split spoon samplers used for collecting samples will be 

decontaminated prior to beginning field sampling and between sample locations. The following 

decontamination steps will be taken: 

• Tap water and Alconox or liquinox detergent rinse. 

• Tap water rinse. 

• If trace metals are to be sampled rinse with 10-15% reagent grade nitric acid (the nitric acid 

should not be used on steel sampling equipment). 

• Rinse thoroughly with de-ionized, analyte-free water. 

• Rinse with isopropanol 

• Rinse thoroughly with de-ionized, analyte-free water 

• Air dry. 

• Wrap equipment in aluminum foil until use. 

Field meters such as pH, conductivity and temperature instrument probes will be rinsed first with tap 

water, then with de-ionized, analyte-free water, and finally with the sample liquid. 

4 
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4.5 EQUIPMENT DECONTAMINATION 

Rev. 0 
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The equipment involved in field sampling activities will be decontaminated prior to and during drilling and 

sampling activities. This equipment includes drill rigs, downhole tools, augers, well casing and screens, 

and soil and water sampling equipment. 

4.5.1 Major Equipment 

All downhole drilling equipment used in the construction and sampling of permanent monitoring wells, 

including downhole drill and sampling tools shall be steam cleaned prior to beginning work, between 

boreholes, any time the drill rig leaves the drill Site prior to completing a boring, and at the conclusion of 

the drill program. 

These decontamination operations will consist of washing equipment using a high-pressure steam wash 

from a potable water supply. All decontamination activities will take place at a predetermined location. 

Additional requirements for drilling equipment decontamination can be found in SOP SA-7.1 included in 

Appendix B. 

4.5.2 Samplinq Equipment 

All equipment such as trowels, bailers, and split spoon samplers used for collecting samples will be 

decontaminated prior to beginning field sampling and between sample locations. The following 

decontamination steps will be taken: 

• Tap water and Alconox or liquinox detergent rinse. 

• Tap water rinse. 

• If trace metals are to be sampled rinse with 10-15% reagent grade nitric acid (the nitric acid 

should not be used on steel sampling equipment). 

• Rinse thoroughly with de-ionized, analyte-free water. 

• Rinse with isopropanol 

• Rinse thoroughly with de-ionized, analyte-free water 

• Air dry. 

• Wrap equipment in aluminum foil until use. 

Field meters such as pH, conductivity and temperature instrument probes will be rinsed first with tap 

water, then with de-ionized, analyte-free water, and finally with the sample liquid. 
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4.6 	 WASTE HANDLING 

In all areas, drill cuttings from monitoring well installations, well development water, and purge water will 

be collected and containerized in DOT approved (Specification 17C) 55-gallon drums. Each drum will be 

sealed and labeled and left at a drum staging area pending groundwater analytical results and/or 

composite waste sample results for disposal. Separate waste staging areas will be established for Sites 

307 and 98 to keep investigative derived waste separated during field investigation activities. The 

investigative derived waste generated from field investigation activities for Site 307 and AOC2/SWMU1 

will be staged at Site 307 since the study area for A0C2/SWMU1 includes the area of Site 307. Lined 

decontamination pads will be constructed for Site 98 and Site 307. The decontamination pad 

constructed for Site 307 will be utilized for steam cleaning of drilling equipment for Site A0C2/SWMU1. 

All soil cuttings, decontamination rinse fluids, and well purge water generated during the site 

investigations will be containerized for proper disposal. 

	

4.7 	 SAMPLE HANDLING 

Sample handling includes the field-related consideration concerning the selection of sample containers, 

preservatives, allowable holding times and analysis requested. In addition, sample identification, 

packaging, and shipping will be addressed. All sample handling procedures will be in accordance with 

B&R Environmental's Comprehensive Quality Assurance Plan (CompQAP No. 870055) which has been 

approved by the Florida Department of Environmental Protection (FDEP). 

The CompQAP address the topics of containers and sample preservations. A summary of bottle ware 

requirements, preservation requirements, and sample holding times are provided in Table 4-2. 
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4.6 WASTE HANDLING 
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In all areas, drill cuttings from monitoring well installations, well development water, and purge water will 

be collected and containerized in DOT approved (Specification 17C) 55-gallon drums. Each drum will be 

sealed and labeled and left at a drum staging area pending groundwater analytical results and/or 

composite waste sample results for disposal. Separate waste staging areas will be established for Sites 

307 and 98 to keep investigative derived waste separated during field investigation activities. The 

investigative derived waste generated from field investigation activities for Site 307 and AOC2/SWMU1 

will be staged at Site 307 since the study area for AOC2/SWMU1 includes the area of Site 307. Lined 

decontamination pads will be constructed for Site 98 and Site 307. The decontamination pad 

constructed for Site 307 will be utilized for steam cleaning of drilling equipment for Site AOC2/SWMU1. 

All soil cuttings, decontamination rinse fluids, and well purge water generated during the site 

investigations will be containerized for proper disposal. 

4.7 SAMPLE HANDLING 

Sample handling includes the field-related consideration concerning the selection of sample containers, 

preservatives, allowable holding times and analysis requested. In addition, sample identification, 

packaging, and shipping will be addressed. All sample handling procedures will be in accordance with 

B&R Environmental's Comprehensive Quality Assurance Plan (CompQAP No. 870055) which has been 

approved by the Florida Department of Environmental Protection (FDEP). 

The CompQAP address the topics of containers and sample preservations. A summary of bottle ware 

requirements, preservation requirements, and sample holding times are provided in Table 4-2. 
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Table 4-2 
Summary of Analysis, Bottleware Requirements, Preservation Requirements, and Holding Times 

Coastal Systems Station. Panama City. Florida 
Parameter Analytical Sample Preservation Maximum 

Method Container Volume Holding Time (1) 
Aqueous Sam ales 
PPL VOHs SW-846 8021B Glass Volatile Vial 2 x 40 ml Add HCI to pH < 2; Chill to 4 degrees 

Celcius 
14 days 

BTEXs and MTBE SW-846 8021B Glass Volatile Vial 2 x 40 ml Add HCI to pH < 2; Chill to 4 degrees 
Celcius 

14 days 

1,2-Dibromomethane 
(EDB) 

EPA 504 Glass Volatile Vial 40 ml Add HCI to pH < 2; Chill to 4 degrees 
Celcius 

28 days 

PAHs SW-846 8310 Amber Glass 1 L Add 0.008% Na2S2O3; Chill to 4 degrees 
Celcius 

7 days until extraction; 40 days to analysis 

PPL Volatile Organic 
Compounds 

SW-846 8260B Glass Volatile Vial 2 x 40 ml Add HCI to pH < 2; Chill to 4 degrees 
Celcius 

14 days 

PPL Extractable 
Organic Compounds 

SW-846 8270C Amber Glass 2 L Chill to 4 degrees Celcius 7 days until extraction; 40 days to analysis 

Non-PPL Volatile 
Organic Compounds 

SW-846 8260B Glass Volatile Vial 2 x 40 ml Add HCI to pH < 2; Chill to 4 degrees 
Celcius 

14 days 

Non-PPL Extractable 
Organic Compounds 

SW-846 8270C Amber Glass 2 L Chill to 4 degrees Celcius 7 days until extraction; 40 days to analysis 

Lead (Total and 
dissolved) 

SW-846 6010B 
(trace) or 7421 

High Density 
Polyethylene • 

500 ml Chill to 4 degrees Celcius 180 days 

TRPHs FL-PRO Glass 1L Add H2SO4 to pH <2; Chill to 4 degrees 
Celcius 

28 days 

VOHs - Volatile Organic Halocarbons 
	

H2SO4 - Sulfuric acid 
BTEXs - Benzene, Toluene, 	 HCI - Hydrochloric acid 
Ethylbenzene, Xylenes 
MTBE - Methyl-tert-butyl-ether 

	
(1) - Holding time is measured from date of sample collection to date of sample analysis. 

PPL - Priority Pollutants List 
PAHs - Polynuclear Aromatic Hydrocarbons 
TRPHs - Total Recoverable Petroleum Hydrocarbons 
SPLP - Synthetic Precipitation Leaching Procedure 
RCRA - Resource Conservation and Recovery Act 
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Summary of Analysis, Bottleware Requirements, Preservation Requirements, and Holding Times 
Coastal S stems Station, Panama City, Florida 

Parameter 

A S \queous amples 
PPL VOHs 

BTEXs and MTBE 

1,2-Dibromomethane 
(EDB) 
PAHs 

PPL Volatile Organic 
Compounds 
PPL Extractable 
Organic Compounds 
Non-PPL Volatile 
OrganiC Compounds 
Non-PPL Extractable 
Organic Compounds 
Lead (Total and 
dissolved) 
TRPHs 

Analytical 
Method 

SW-8468021B 

SW-846 8021 B 

EPA 504 

SW-8468310 

SW-846 8260B 

SW-846 8270C 

SW-846 8260B 

SW-846 8270C 

SW-846 6010B 
(trace) or 7421 
FL-PRO 

VOHs - Volatile Organic Halocarbons 
BTEXs - Benzene, Toluene, 
Ethylbenzene, Xylenes 

Sample Preservation 
Container 

Glass Volatile Vial 

Glass Volatile Vial 

Glass Volatile Vial 

Amber Glass 

Glass Volatile Vial 

Amber Glass 

Glass Volatile Vial 

Amber Glass 

High Density 
Polyethylene . 

Glass 

H2S04 - Sulfuric aCid 
HCI - Hydrochloric acid 

2 x40 ml 

2x40 ml 

40ml 

1 L 

2 x40 ml 

2L 

2 x40 ml 

2L 

500 ml 

1L 

Add HCI to pH < 2; Chill to 4 degrees 
Celcius 

Add HCI to pH < 2; Chill to 4 degrees 
Celcius 

Add HCI to pH < 2; Chill to 4 degrees 
Celcius 

Add 0.008% Na2S203; Chill to 4 degrees 
Celcius 

Add HCI to pH < 2; Chill to 4 degrees 
Celcius 

Chill to 4 degrees Celcius 

Add HCI to pH < 2; Chill to 4 degrees 
Celcius 

Chill to 4 degrees Celcius 

Chill to 4 degrees Celcius 

Add H2S04 to pH <2; Chill to 4 degrees 
Celcius 

Maximum 
Holding Time (1 

14 days 

14 days 

28 days 

7 days until extraction; 40 days to analysis 

14 days 

7 days until extraction; 40 days to analysis 

14 days 

7 days until extraction; 40 days to analysis 

180 days 

28 days 

MTBE - Methyl-tert-butyl-ether 
PPL - Priority Pollutants List 

(1) - Holding time is measured from date of sample collection to date of sample analysis. 

PAHs - Polynuclear Aromatic Hydrocarbons 
TRPHs - Total Recoverable Petroleum Hydrocarbons 
SPLP - Synthetic Precipitation Leaching Procedure 
RCRA - Resource Conservation and Recovery Act 
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Table 4-2 (Continued) 
Summary of Analysis, Bottleware Requirements, Preservation Requirements, and Holding Times 

Coastal Systems Station, Panama City, Florida 

Parameter Analytical Sample Volume Preservation Maximum 
Method Container Holding Time 

PPL VOHs SW-846 8021B EnCore Sampler 3 x 5g Chill to 4 degrees Celcius; Lab to 
preserve within 48 hours of 

sample collection (2) 

14 days 

BTEXs and MTBE SW-846 8021B EnCore Sampler 3 x 5g Chill to 4 degrees Celcius; Lab to 
preserve within 48 hours of 

sample collection (2) 

7 days to extraction; 40 days to 
analysis 

RCRA Metals SW-846 6010B/7000A 
series 

Clear Wide Mouth 
Glass 

4 
ounces 

Chill to 4 degrees Celcius 180 days; except mercury 28 days 

SPLP followed by 
BTEXs, MTBE, PPL 
VOHs, PAHs, TRPHs, 
and RCRA Metals 

SW-846 1312 followed by 
8021B, 8310, FL-PRO, and 
6010B/7000A series 

Clear Wide Mouth 
Glass 

16 
ounces 

Chill to 4 degrees Celcius 7 days to SPLP extraction; 
Volatiles: 14 days to anlaysis 
PAHs: 7 days to extract; 40 days to 
nalysis 

TRPHs: 28 days to analysis 
RCRA Metals: 180 days to analysis 
except mercury which is 28 days 

TRPHs FL-PRO Clear Wide Mouth 
Glass 

4 
ounces 

Chill to 4 degrees Celcius 28 days 

PAHs SW-846 8310 Clear Wide Mouth 
Glass 

8 
ounces 

Chill to 4 degrees Celcius 14 days to extraction;40 days to 
analysis 

Total Halides SW-846 5050/9056 Clear Wide Mouth 
Glass 

500 ml Chill to 4 degrees Celcius 28 days 

VOHs - Volatile Organic Halocarbons 
BTEXs - Benzene, Toluene, Ethylbenzene, Xylenes 
MTBE - Methyl-tert-butyl-ether 

PPL - Priority Pollutants List 

PAHs - Polynuclear Aromatic Hydrocarbons 
TRPHs - Total Recoverable Petroleum Hydrocarbons 
RCRA - Resource Conservation and Recovery Act 
SPLP - Synthetic Precipitation Leaching Procedure 

H2SO4 - Sulfuric acid 
HCI - Hydrochloric acid 
(1) - Holding time is measured from date of sample collection to date of sample 
analysis. 
(2) - The preservation method employed by the laboratory depends on results of 
field Organic Vapor Analysis screen. 
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Table 4-2 (Continued) 
Summary of Analysis, Bottleware Requirements, Preservation Requirements, and Holding Times 

Coastal Systems Station, Panama City, Florida 

Parameter 

S I'd S 01 amples 
PPL VOHs 

BTEXs and MTBE 

RCRA Metals 

SPLP followed by 
BTEXs, MTBE, PPL 
VOHs, PAHs, TRPHs, 
and RCRA Metals 

TRPHs 

PAHs 

Total Halides 

Analytical 
Method 

SW-846 8021 B 

SW-846 8021 B 

SW-846 6010BnOOOA 
series 
SW-846 1312 followed by 
8021B, 8310, FL-PRO, and 
6010B/7000A series 

FL-PRO 

SW-8468310 

SW-846 5050/9056 

VOHs - Volatile Organic Halocarbons 
BTEXs - Benzene, Toluene, Ethylbenzene, Xylenes 
MTBE - Methyl-tert-butyl-ether 

PPL - Priority Pollutants List 

PAHs - Polynuclear Aromatic Hydrocarbons 

Sample 
Container 

EnCore Sampler 

EnCore Sampler 

Clear Wide Mouth 
Glass 

Clear Wide Mouth 
Glass 

Clear Wide Mouth 
Glass 

Clear Wide Mouth 
Glass 

Clear Wide Mouth 
Glass 

TRPHs - Total Recoverable Petroleum Hydrocarbons 
RCRA - Resource Conservation and Recovery Act 
SPLP - Synthetic Precipitation Leaching Procedure 

BREfTLH/98-788f7766/3.2 

Preservation 

3x5g Chill to 4 degrees Celcius; Lab to 
preserve within 48 hours of 

sample collection (2) 
3x5g Chill to 4 degrees Celcius; Lab to 

preserve within 48 hours of 
sample collection (2) 

4 Chill to 4 degrees Celcius 
ounces 

16 Chill to 4 degrees Celcius 
ounces 

4 Chill to 4 degrees Celcius 
ounces 

8 Chill to 4 degrees Celcius 
ounces 
500 ml Chill to 4 degrees Celcius 

H2S04 - Sulfuric acid 
HCI - Hydrochloric acid 

Maximum 
Holding Time 

14 days 

7 days to extraction; 40 days to 
analysis 

180 days; except mercury 28 days 

7 days to SPLP extraction; 
Volatiles: 14 days to anlaysis 
PAHs: 7 days to extract; 40 days to 
nalysis 

TRPHs: 28 days to analysis 
RCRA Metals: 180 days to analysis 
exceQt merculY which is 28 days 

28 days 

14 days to extraction;40 days to 
analysis 
28 days 

(1) - Holding time is measured from date of sample collection to date of sample 
analysis. 
(2) - The preservation method employed by the laboratory depends on results of 
field Organic Vapor Analysis screen. 
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4.8 	 SAMPLE IDENTIFICATION 

Each sample collected will be assigned a unique sample tracking number. The sample tracking number 

will consist of a three-segment, alpha-numeric code that identifies the building number (the Site), sample 

medium, location, the sampling event identifier or sample depth (in case of soil samples) and the QC 

designation, if applicable. Any other pertinent information regarding sample identification will be 

recorded in the field logbook. 

The alpha-numeric coding to be used in the sample system is explained in the subsequent definitions: 

NN(N or A) 	 (Building Designation) 

AA 	 (Medium) 

AANN 	 (Location) 

NNN(N) 	 (QC Designation, if applicable) 

Character Type: 

A = Alpha 

N = Numeric 

Medium: 

GW = Groundwater sample form a monitoring well 

SS = Subsurface soil sample taken via soil boring 

TW = Temporary well groundwater sample 

Sample Location: 

Subsurface soil sample locations (SS) will correspond to the boring number (i.e., SE02) 

Groundwater sample locations (GW) will correspond to the well number (i.e, 58-1) 

Temporary well groundwater sample locations (TW) will correspond to the temporary well 

number (i.e, 58-TW1) 
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Each sample collected will be assigned a unique sample tracking number. The sample tracking number 

will consist of a three-segment, alpha-numeric code that identifies the building number (the Site), sample 

medium, location, the sampling event identifier or sample depth (in case of soil samples) and the ac 

designation, if applicable. Any other pertinent information regarding sample identification will be 

recorded in the field logbook. 

The alpha-numeric coding to be used in the sample system is explained in the subsequent definitions: 

NN(N or A) 

AA 

AANN 

NNN(N) 

Character Type: 

A = Alpha 

N = Numeric 

Medium: 

(Building Designation) 

(Medium) 

(Location) 

(aC Designation, if applicable) 

GW = Groundwater sample form a monitoring well 

SS = Subsurface soil sample taken via soil boring 

TW = Temporary well groundwater sample 

Sample Location: 

Subsurface soil sample locations (SS) will correspond to the boring number (Le., SB02) 

Groundwater sample locations (GW) will correspond to the well number (Le, 58-1) 

Temporary well groundwater sample locations (TW) will correspond to the temporary well 

number (Le, 58-TW1) 
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Sample Identifier: 

For soil samples = Sample depth interval, in feet 

For groundwater = Sampling round 

QA Sample Designation: 

D = Duplicate 

F = Field Blank 

B = Equipment Rinsate Blank 

T = Trip Blank 

For example, a groundwater sample collected from monitoring well MW-01 at Building 363 UST would 

be designated as 363-GW-MW01-001. 

A duplicate sample from that same well would be 363-GW-MW01-001D. 

A subsurface soil sample taken from Monitoring Well Boring 01 at Building 98 UST, at a depth of 4 to 6 

feet bis would be 98-SS-MW01-0406. 

Information regarding sample labels to be attached before shipment to a laboratory is contained SOP 

SA-6.3 included in Appendix B. Examples of sample labels, chain of custody seals, and chain-of-

custody forms are included in Appendix B. 

4.9 	 SAMPLE PACKAGING AND SHIPPING 

Samples will be packaged and shipped in accordance with B&R Environmental's CompQAP (FDEP 

Comp QA Plan No. 870055). The Field Operations Leader will be responsible for completion of the 

following forms when samples are collected for shipping. 

• Sample labels 

• Chain-of-Custody labels 

• Appropriate labels applied to shipping coolers 

• Chain-of Custody Forms 

• Federal Express Air Bills 
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For example, a groundwater sample collected from monitoring well MW-01 at Building 363 UST would 

be designated as 363-GW-MW01-001. 

A duplicate sample from that same well would be 363-GW-MW01-001D. 

A subsurface soil sample taken from Monitoring Well Boring 01 at Building 98 UST, at a depth of 4 to 6 

feet bls would be 98-SS-MW01-0406. 

Information regarding sample labels to be attached before shipment to a laboratory is contained SOP 

SA-6.3 included in Appendix B. Examples of sample labels, chain of custody seals, and chain-of­

custody forms are included in Appendix B. 

4.9 SAMPLE PACKAGING AND SHIPPING 

Samples will be packaged and shipped in accordance with B&R Environmental's CompQAP (FDEP 

Comp QA Plan No. 870055). The Field Operations Leader will be responsible for completion of the 

following forms when samples are collected for shipping. 

• Sample labels 

• Chain-of-Custody labels 

• Appropriate labels applied to shipping coolers 

• Chain-of Custody Forms 

• Federal Express Air Bills 
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4.10 	SAMPLE CUSTODY 

The chain-of-custody begins with the release of the sample bottles from the laboratory and must be 

documented and maintained from that point forward. To maintain custody of the sample bottles or 

samples, they must be in someone's physical possession, in a locked room or vehicle, or sealed with an 

intact custody seal. When the possession of the bottles or samples is transferred from one person to 

another it will be documented on the field logbook and on the chain-of-custody. An example of a chain-

of-custody record is provided in Appendix B. 

4.11 	QUALITY CONTROL (QC) SAMPLES 

In addition to periodic calibration of field equipment and appropriate documentation, quality control 

samples will be collected or generated during environmental sampling activities. Quality control samples 

include field blanks, field duplicates, field replicates, and trip blanks. Each type of field quality control 

sample is defined as follows: 

Rinsate Blank - Rinsate blanks are obtained under representative field conditions by running organic free 

water through sample collection equipment (bailer, split-spoon, etc.) after decontamination and placing it 

in the appropriate containers for analysis. Rinsate blanks will be used to assess the effectiveness of 

decontamination procedures. Rinsate blanks will be collected for each type of non-dedicated sampling 

equipment used and will be submitted as shown in Table 4-1. 

Field Duplicate - Field duplicate(s) are two water samples collected independently at a sample location 

during a single act of sampling under representative field conditions. 	Field duplicates sample 

frequencies are provided in Table 4-3. The duplicates shall be analyzed for the same parameters in the 

laboratory as indicated in Table 4-1. 

Trip Blanks - Trip blank(s) will be prepared at the laboratory facility and will accompany the VOA vials to 

the sampling site and back to the laboratory. Trip blanks are not required by the FDEP unless 10 or 

more volatiles samples are collected during a given sampling event. Trip blank sample frequency are 

provided in Table 4-3. 

4 
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The chain-of-custody begins with the release of the sample bottles from the laboratory and must be 

documented and maintained from that point forward. To maintain custody of the sample bottles or 

samples, they must be in someone's physical possession, in a locked room or vehicle, or sealed with an 

intact custody seal. When the possession of the bottles or samples is transferred from one person to 

another it will be documented on the field logbook and on the chain-of-custody. An example of a chain­

of-custody record is provided in Appendix B. 

4.11 QUALITY CONTROL (QC) SAMPLES 

In addition to periodic calibration of field equipment and appropriate documentation, quality control 

samples will be collected or generated during environmental sampling activities. Quality control samples 

include field blanks, field duplicates, field replicates, and trip blanks. Each type of field quality control 

sample is defined as follows: 

Rinsate Blank - Rinsate blanks are obtained under representative field conditions by running organic free 

water through sample collection equipment (bailer, split-spoon, etc.) after decontamination and placing it 

in the appropriate containers for analysis. Rinsate blanks will be used to assess the effectiveness of 

decontamination procedures. Rinsate blanks will be collected for each type of non-dedicated sampling 

equipment used and will be submitted as shown in Table 4-1. 

Field Duplicate - Field duplicate(s) are two water samples collected independently at a sample location 

during a single act of sampling under representative field conditions. Field duplicates sample 

frequencies are provided in Table 4-3. The duplicates shall be analyzed for the same parameters in the 

laboratory as indicated in Table 4-1. 

Trip Blanks - Trip blank(s) will be prepared at the laboratory facility and will accompany the VOA vials to 

the sampling site and back to the laboratory. Trip blanks are not required by the FDEP unless 10 or 

more volatiles samples are collected during a given sampling event. Trip blank sample frequency are 

provided in Table 4-3. 
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TABLE 4-3 

QUALITY CONTROL SAMPLE FREQUENCY 	• 
COASTAL SYSTEMS STATION, PANAMA CITY, FLORIDA 

# of 
Samples 

Precleaned 
quipment BLK 

Field cleaned 
quipment BLK 

Trip BLK 
(VOCs) 

Duplicate 

10+ minimum of 
one 

then 5% 

minimum of 
one 

then 5% 

one 
per 

cooler 

minimum 
one 

then 10% 
5-9 one* one* NR one 
< 5 one* one* NR NR 

NR = Not required 
BLK = Blank 

* Note: For 9 or fewer samples, a precleaned equipment blank or a field cleaned equipment blank 
is required. A field cleaned equipment blank must be collected if equipment is cleaned in 
the field. 
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# of 
Samples 

10+ 

5-9 
<5 

NR = Not required 
BLK = Blank 

TABLE 4-3 

QUALITY CONTROL SAMPLE FREQUENCY 
COASTAL SYSTEMS STATION, PANAMA CITY, FLORIDA 

Precleaned Field cleaned Trip BLK Duplicate 
quipment BLK quipment BLK (VOCs) 
minimum of minimum of one minimum 

one one per one 
then 5% then 5% cooler then 10% 

one· one· NR one 
one· one· NR NR 
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• Note: For 9 or fewer samples, a precleaned equipment blank QLa field cleaned equipment blank 
is required. A field cleaned equipment blank must be collected if equipment is cleaned in 
the field. 
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4.12 	FIELD MEASUREMENTS 

Certain field measurements will be recorded during sampling activities including groundwater 

temperature, pH, and specific conductance. Instruments used in the field to record this data and 

additional instruments will be calibrated according to the procedures described below. 

4.12.1 	Parameters 

• Air monitoring - OVA 

• Temperature - Temperature probe 

• Specific conductance - Specific conductance meter 

• pH - pH meter 

• Depth to water table - interface probe 

4.12.2 	Equipment Calibration 

The electronic water-level indicator will be calibrated prior to mobilization and periodically at the 

discretion of the Field Operations Leader. The remaining instruments will be calibrated daily and/or 

according to the manufacturer's operation manual. 

Calibration will be documented on an Equipment Calibration Log as shown in Appendix B. During 

calibration, an appropriate maintenance check will be performed on each piece of equipment. If 

damaged or defective parts are identified during the maintenance check and it is determined that the 

damage could have an impact on the instrument's performance, the instrument will be removed from 

service until defective parts are repaired or replaced. 

4.12.3 	Equipment Maintenance 

Measuring equipment used in environmental monitoring or analysis and test equipment used for 

calibration and maintenance shall be controlled by established procedures. Measuring equipment shall 

have an initial calibration and shall be recalibrated at scheduled intervals against certified standards. 

Equipment will be calibrated periodically. 

B&R Environmental maintains a large inventory of sampling and measurement equipment. In the event 

that failed equipment cannot be repaired replacement equipment can be shipped to the site by overnight 

express carrier to minimize downtime. 
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Certain field measurements will be recorded during sampling activities including groundwater 

temperature, pH, and specific conductance. Instruments used in the field to record this data and 

additional instruments will be calibrated according to the procedures described below. 

4.12.1 

• 
• 
• 
• 
• 

4.12.2 

Parameters 

Air monitoring - OVA 

Temperature - Temperature probe 

Specific conductance - Specific conductance meter 

pH - pH meter 

Depth to water table - interface probe 

Equipment Calibration 

The electronic water-level indicator will be calibrated prior to mobilization and periodically at the 

discretion of the Field Operations Leader. The remaining instruments will be calibrated daily and/or 

according to the manufacturer's operation manual. 

Calibration will be documented on an Equipment Calibration Log as shown in Appendix B. During 

calibration, an appropriate maintenance check will be performed on each piece of equipment. If 

damaged or defective parts are identified during the m~intenance check and it is determined that the 

damage could have an impact on the instrument's performance, the instrument will be removed from 

service until defective parts are repaired or replaced. 

4.12.3 Equipment Maintenance 

Measuring equipment used in environmental monitoring or analysis and test equipment used for 

calibration and maintenance shall be controlled by established procedures. Measuring equipment shall 

have an initial calibration and shall be recalibrated at scheduled intervals against certified standards. 

Equipment will be calibrated periodically. 

B&R Environmental maintains a large inventory of sampling and measurement equipment. In the event 

that failed equipment cannot be repaired replacement equipment can be shipped to the site by overnight 

express carrier to minimize downtime. 

BREfTLH/9B-7BBf1766/3.2 4-29 eTO 0047 



Rev. 0 
04/02/98 

4.13 	FIELD QA/QC PROGRAM 

4.13.1 	Control Parameters 

Field control parameters and limits, which address various field blanks and duplicate samples, are 

described in Section 4.10 QC Samples. Control checks and sampling frequency are also presented in 

Section 4.10. 

4.13.2 	Control Limits 

QA/QC specifications for field measurements are summarized on Table 4-4. This table shows control 

parameters to be assessed, control limits, and corrective actions to be implemented. 

The B&R Environmental representative on site at each well and boring will confirm measurements of 

total depth of holes, dimensions and placement of well screens and casings, and volume and placement 

of filter pack and grout materials by independent measurement. The Field Operations Leader will 

examine field laboratory records and field log books on a weekly basis during field activities. 

4.13.3 	Corrective Actions 

The need for corrective actions may become apparent during surveillance of field activities, procurement 

of services and supplies, or other operations that may affect the quality of work. The identification of 

significant conditions adverse to quality, the cause of the conditions, and the corrective actions shall be 

documented and reported to the appropriate levels of management. The B&R Environmental Project 

Manager will have overall responsibility for implementing corrective actions, and must identify those 

from initiating corrective action to remedy immediate effects of the problem. 

The corrective action program covers the analysis of the cause of any negative findings and the 

corrective actions required. This program includes the investigation of the case of significant or 

repetitious unsatisfactory conditions relating to the quality of sampling service, or the failure to adhere to 

the required quality assurance practices such as Standard Operating Procedures. 
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Field control parameters and limits, which address various field blanks and duplicate samples, are 

described in Section 4.10 QC Samples. Control checks and sampling frequency are also presented in 

Section 4.10. 

4.13.2 Control Limits 

QAlQC specifications for field measurements are summarized on Table 4-4. This table shows control 

parameters to be assessed, control limits, and corrective actions to be implemented. 

The B&R Environmental representative on site at each well and boring will confirm measurements of 

total depth of holes, dimensions and placement of well screens and casings, and volume and placement 

of filter pack and grout materials by independent measurement. The Field Operations Leader will 

examine field laboratory records and field log books on a weekly basis during field activities. 

4.13.3 Corrective Actions 

The need for corrective actions may become apparent during surveillance of field activities, procurement 

of services and supplies, or other operations that may affect the quality of work. The identification of 

significant conditions adverse to quality, the cause of the conditions, and the corrective actions shall be 

documented and reported to the appropriate levels of management. The B&R Environmental Project 

Manager will have overall responsibility for implementing corrective actions, and must identify those 

from initiating corrective action to remedy immediate effects of the problem. 

The corrective action program covers the analysis of the cause of any negative findings and the 

corrective actions required. This program includes the investigation of the case of significant or 

repetitious unsatisfactory conditions relating to the quality of sampling service, or the failure to adhere to 

the required quality assurance practices such as Standard Operating Procedures. 
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TABLE 4-4 

FIELD QA/QC SPECIFICATIONS 
COASTAL SYSTEMS STATION, PANAMA CITY, FLORIDA 

Analysis Control Parameter Control Limit Corrective Action 

Air Monitoring 
Check calibration of 

OVA daily 
Calibrate to 

manufacturers 
specifications 

Recalibrate. 	If 
unable to calibrate, 

replace 
Specific 

Conductance 
of Water 

ontinuing calibration 
check of standard 

solution 
+1% of standard Recalibrate 

pH of Water 
ontinuing calibration 
heck of pH 7.0 buffer pH = 7.0 + 0.1 

Recalibrate. 	If 
unable to calibrate, 

replace electrode 
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COASTAL SYSTEMS STATION, PANAMA CITY, FLORIDA 

Analysis Control Parameter Control Limit Corrective Action 
Check calibration of Calibrate to Recalibrate. If 

Air Monitoring OVA daily manufacturers unable to calibrate, 
specifications replace 

Specific ontinuing calibration 
Conductance check of standard +1 % of standard Recalibrate 

of Water solution 
ontinuing calibration Recalibrate. If 

pH of Water heck of pH 7.0 buffer pH = 7.0 + 0.1 unable to calibrate, 
replace electrode 
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4.14 	RECORD KEEPING 

In addition to chain-of-custody records associated with sample handling and 'packaging and shipping, 

certain standard forms will be completed for sample description and documentation. These shall include 

sample log sheets (for groundwater samples), daily record subsurface investigation reports, and 

logbooks. An example of these forms can be found in Appendix B. 

A bound/weatherproof field notebook shall be maintained by each sampling event leader. The field team 

leader or designee, shall record all information related to sampling or field activities. This information 

may include sampling time, weather conditions, unusual events (e.g., well tampering), field 

measurements, descriptions of photographs, etc. 

A site logbook shall be maintained by the Field Operations Leader. The requirements of the logbook are 

referenced in Appendix B. This book will contain the day's activities and will reference field log sheets 

and sampling forms when applicable. 

Each field team leader who is supervising a drilling subcontractor activity must complete a Daily Record 

Subsurface Investigation Report (DRSIR). The DRSIR documents the activities and progress of the daily 

drilling activities. The information contained within this report is used for billing verification and progress 

reports. The driller's signature is required at the end of each working day to verify work accomplished, 

hours worked, standby time. and material used. An example of this form is provided in Appendix B. 

At the completion of field activities, the Field Operations Leader shall submit to the Project Manager all 

field records, data, field notebooks, logbooks, chain-of-custody receipts, sample log sheets, drilling logs, 

daily logs, etc. 

	

4.15 	SITE MANAGEMENT AND BASE SUPPORT 

B&R Environmental will perform this project with support from the Navy. This section of the Work Plan 

describes the project contacts, support personnel, project milestones and time frames of all major 

events. 

Throughout the duration of the investigation activities, work on the CSS Naval Base will be coordinated 

through SouthDiv and CSS personnel. The primary contacts are as follows: 
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In addition to chain-of-custody records associated with sample handling and 'packaging and shipping, 

certain standard forms will be completed for sample description and documentation. These shall include 

sample log sheets (for groundwater samples), daily record subsurface investigation reports, and 

logbooks. An example of these forms can be found in Appendix B. 

A bound/weatherproof field notebook shall be mainta.ined by each sampling event leader. The field team 

leader or designee, shall record all information related to sampling or field activities. This information 

may include sampling time, weather conditions, unusual events (e.g., well tampering), field 

measurements, descriptions of photographs, etc. 

A site logbook shall be maintained by the Field Operations Leader. The requirements of the logbook are 

referenced in Appendix B. This book will contain the day's activities and will reference field log sheets 

and sampling forms when applicable. 

Each field team leader who is supervising a drilling subcontractor activity must complete a Daily Record 

Subsurface Investigation Report (DRSIR). The DRSIR documents the activities and progress of the daily 

drilling activities. The information contained within this report is used for billing verification and progress 

reports. The driller's signature is required at the end of each working day to verify work accomplished, 

hours worked, standby time. and material used. An example of this form is provided in Appendix B. 

At the completion of field activities, the Field Operations Leader shall submit to the Project Manager all 

field records, data, field notebooks, logbooks, chain-of-custody receipts, sample log sheets, drilling logs, 

daily logs, etc. 

4.15 SITE MANAGEMENT AND BASE SUPPORT 

B&R Environmental will perform this project with support from the Navy. This section of the Work Plan 

describes the project contacts, support personnel, project milestones and time frames of all major 

events. 

Throughout the duration of the investigation activities, work on the CSS Naval Base will be coordinated 

through SouthDiv and CSS personnel. The primary contacts are as follows: 
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1. SouthDiv Engineer in Charge 

Mr. Nick Ugolini 

(803) 820-5596 

2. CSS Environmental Engineer 

Arturo McDonald 

(850) 230-3192 

	

4.15.1 	Support From CSS  

The following support functions will be provided by CSS personnel 

• Assist B&R Environmental in locating underground utilities prior to the commencement 

of drilling operations. 

• Provide existing engineering plans, drawings, diagram, files, ect., to facilitate evaluation 

of the Sites under investigation. 

• Provide all historical data, background geological and hydrogeological information, and 

initial site investigation documents. 

	

4.15.2 	Assistance From CSS  

CSS personnel will aid in arranging the following: 

• Personnel identification badges, vehicle passes, and/or entry permits. 

• A secure staging area (approximately 1,000 square feet) for storing equipment and 

supplies. 

• A supply (e.g., fire hydrant, stand pipe, ect.) of large quantities of potable water 

for equipment cleaning etc. 

• As required, provide escorts for contract personnel working in secured areas (all 

contract personnel working at the Naval Base will be U.S. citizens). 

4 
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• Establish a decontamination area and waste staging area located adjacent or near the 

study area. 

4.15.3 	Support From B&R Environmental 

The project will be staffed with personnel from the B&R Environmental Tallahassee, Florida office. 

During field activities, B&R Environmental will provide a senior level geologist and/or staff geologist, and 

equipment technician. 

Mr. Gerald Goode, P.G., is the Task Order Manager (TOM) for CTO 0047 and will be the primary point 

of contact. He is responsible for cost and schedule control as well as technical performance. Mr. Goode 

is a Florida Licensed Professional Geologist and will serve as the TOM and will provide senior level 

review and oversight during field activities. Mr. Goode will be the primary point of contact for the Field 

Operations Leader. 

4.15.4 	Contirmencv Plan 

In the event of problems which may be encountered during site activities, the SouthDiv point of contact 

will be notified immediately, followed by the B&R Environmental project manager and the CSS point of 

contact. The project manger will determine a course of action so as to not interfere with the schedule or 

budget. All contingency plans will be approved through the SouthDiv point of contact before being 

enacted. 
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5.0 PROPOSED LABORATORY ANALYSIS 

In situ groundwater samples collected using DPT, soil samples, and monitoring well groundwater 

samples will be collected during the assessment investigation. The in situ well groundwater samples will 

be screened in the field for DRO and GRO constituents. Groundwater samples (collected from the 

monitoring wells) and soil samples will be collected for laboratory analyses will be analyzed in 

accordance with parameters as identified in Chapter 62-770.600 (see Sections 5.2 and Section 5.3 below 

for specific sampling requirements regarding soil and groundwater). 

	

5.1 	 GROUNDWATER FIELD SCREENING INVESTIGATION 

Approximately 29 groundwater samples will be collected from the borings installed during the 

hydrocarbon vapor survey and analyzed for DRO and GRO constituents. Additional samples may be 

collected should the size of the survey expand. No QA/QC samples will be collected since the in situ 

groundwater samples are to be used for field screening purposes only. Samples will be analyzed in the 

field using a GC provided by a mobile lab. The samples will be collected in two-40 ml vials. 

	

5.2 	 SOIL INVESTIGATION 

Twelve soil samples will be collected and analyzed for constituents in the Kerosene Analytical Group as 

defined by Chapter 62-770.600, F.A.C. Parameters within these groups are identified on Table 4-1. The 

soil samples will be collected from three borings each at Sites 98 and 307, and from six borings at Site 

AOC2/SWMU1, during the DPT soil hydrocarbon vapor assessment. The samples will be collected from 

borings located in the area where the highest, medium, and low soil hydrocarbon vapor concentrations as 

identified from vapor readings from soils collected during the soil hydrocarbon vapor assessment. 

	

5.3 	 GROUNDWATER INVESTIGATION 

Groundwater samples will be collected from each newly installed permanent monitoring well and existing 

monitoring wells when applicable, and analyzed for parameters in the Kerosene Analytical Group in 

accordance with Chapter 62-770.600, F.A.C. A groundwater environmental sampling summary and a 

summary of Investigative Derived Waste sample parameters are summarized in included in Table 4-1. 
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6.0 PROPOSED SCHEDULE 

Phase 1 of the field work is proposed to begin late April, 1998 and take approximately 2 days to 

complete. The groundwater quality report for Site 363 will be submitted to the Navy approximately 45 

days after Phase I activities are completed. 

Phase 2 work is anticipated to begin in early to late May, 1998. Phase 3 of the field work will begin 

immediately upon approval of the permanent monitoring wells by the FDEP following review of Phase 2 

soil and groundwater quality data. The SAR for Site 98 will be developed with the completion of Phase 3 

field activities and submitted to the Navy for review. The SAR for Site 98 will be completed 

approximately 30 days after receipt of the groundwater quality data from the Phase 3 field activities. The 

SAR for Site 307 will be submitted to the Navy for review approximately 60 days after receipt of the 

groundwater quality data from the Phase 3 field activities. The preliminary assessment report for 

AOC2/SWMU 1 will be developed and submitted to the Navy approximately 45 days after receipt of the 

groundwater quality data from the Phase 3 field activities. 
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7.0 REPORT 

Upon completion of all field work and laboratory analysis for Sites 98 and 307, a SAR summarizing the 

results of the investigation will be submitted to the FDEP. Basic UST system information including site 

Facility Identification Number, facility name and address, date closed, area, type of system and tank 

capacity will be provided. Data recorded during tank removal will be included. Also included in the 

report will be graphical presentations of the groundwater screening results, and complete summaries of 

the soil and groundwater analytical results. The locations of the soil samples and monitoring wells will be 

presented on scaled figures. Boring logs, chain-of-custody forms, field forms, field screening results, and 

analytical reports will be included in Appendices of the report. 

The SARs will conclude with either a No Further Action or Monitoring Only for Natural Attenuation, or 

conclude with the recommendation that a Risk Assessment or Remedial Action Plan be considered for 

the sites. 

The groundwater quality report for Site 363 will be completed and submitted to the Navy. The report will 

include a summary of groundwater quality. Field data forms used to measure water levels and field 

parameters, lab data, and chain -of-custody forms will be included as Attachments to the report. 

The preliminary assessment report for A0C2/SWMU1 will be completed and submitted to the Navy. 

The report will summarize the results of soil and groundwater testing and evaluate the potential source 

area of the fuel release identified at the storm water outfall on Alligator Bayou.. Data included in the 

report will be graphical presentations of the groundwater screening results, and complete summaries of 

the soil and groundwater analytical results. The locations of the soil samples and monitoring wells will be 

presented on scaled figures. Boring logs, chain-of-custody forms, field forms, field screening results, and 

analytical reports will be included in Appendices of the report. 
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CLOSURE ASSESSMENT REPORT 
UNDERGROUND STORAGE TANK 

TANK 363 

1.0 Facility 

Facility 363, Naval Surface Warfare Center 
Coastal Systems Station 
Panama City, Bay County, Florida 

2.0 Operator 

Commanding Officer, Coastal Systems Station 
Dahlgren Division, Naval Surface Warfare Center 
6703 West Highway 98, Code CP2S 
Panama City, Florida 32407-7001 

3.0 Site Location  

The Coastal Systems Station is located along St Andrew Bay in Panama City, Florida (Figure 1). 

4.0 Date of Closure 

7 August 1997 

5.0 Project Description 

The US Navy Public Works Center (PWC), Pensacola, Florida was tasked by the Coastal Systems 
Station (CS S), Panama City to close a 6000 gallon underground storage tank (UST) system located at 
Facility 363, CSS Panama City (Figure 2). The UST was removed, cleaned and rendered unuseable by 
PWC. The UST was properly disposed by Southern Waste Systems, Inc (SWS), Panama City, Florida 
(Attachment A). 

The Storage Tank Registration Form, Application for Closure of Pollutant Storage Tank System, 
Underground Storage Tank Installation and Removal Form, Closure Assessment Form, and 
Decontamination Certification are provided in Attachments B, C, D, E, and F. 

6.0 Tank Contents 

The UST was used to store waste oil and was attached to an oil/water seperator. The contents were 
emptied by CSS prior to commencement of work. 

7.0 Tank Condition 

The UST was cylindrically shaped and constructed of fiberglass. The condition of the UST prior to 
excavation could not be assessed because the UST was damaged during the excavation process. 
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8.0 Excavation Area 

The excavation was made approximately twelve (12) feet wide, twenty (20) feet long and seven (7) 
feet deep. The excavation was filled with clean fill, compacted to grade, and seeded. 

The excavation was contaminated during the removal process (Attachment G). The UST was 
ruptured and since the UST was partially submerged in the groundwater, the groundwater entered the UST 
and forced the residual product out of the UST. The product was removed from the excavation and 
properly disposed (Attachment H). 

9.0 Soil Screening 

Four (4) soil borings were installed around the UST using a manually operated hollow stem auger. 
The soil samples were collected and screened for organic vapor concentrations using the headspace 
screening technique. The soil samples were extracted at each corner of the excavation. The soil samples 
were extracted above the groundwater level which was approximately seven feet below grade. The soil 
boring locations and results are provided in Attachment E. 

The soil screening was conducted in accordance with the headspace screening criteria in Chapter 
62-770 FAC and PWC's Comprehensive Quality Assurance Plan using an organic vapor analyzer (OVA). 
The OVA was manufactured by Thermo Environmental Instruments, Inc (Model 680 HVM) and equipped 
with a flame ionization detector (FID). 

10.0 Groundwater Analysis 

A temporary groundwater monitoring well was installed on 5 November 1997 by GFA 
International, Inc, Sarasota, Florida. The well was constructed with a 2" diameter by 13 foot long, 
Schedule 40 polyvinyl chloride (PVC) riser. The riser was equipped with a ten foot long by 0.010 inch 
slotted screen. The well consisted of a course silica sand filter and a bentonite seal. The top of the well 
was encased with concrete and equipped with a lock and a steel cover. The well location, well 
construction diagram, and groundwater laboratory analyses are provided in Attachment E. 

The well was sampled by PWC on 12 November 1997. These samples were transported to the 
PWC Laboratory in Pensacola, Florida and analyzed for volatile content in accordance with 
Environmental Protection Agency (EPA) Method 8260, for poly aromatic hydrocarbons (PAH's) in 
accordance with EPA Method 8270, for ethylene dibromide content in accordance with EPA Method 504, 
for lead content in accordance with EPA Method 239.3, and for total petroleum hydrocarbon content in 
accordance with the State of Florida, Petroleum Range Organics (FL-PRO) method. 

11.0 Findings and Conclusions  

The groundwater was contaminated. 

12.0 Recommendations  

A Contamination Assessment Report should be prepared for this site. 

8.0 Excavation Area 

The excavation was made approximately twelve (12) feet wide, twenty (20) feet long and seven (7) 
feet deep. The excavation was filled with clean fill, compacted to grade, and seeded. 

The excavation was contaminated during the removal process (Attachment G). The UST was 
ruptured and since the UST was partially submerged in the groundwater, the groundwater entered the UST 
and forced the residual product out of the UST. The product was removed from the excavation and 
properly disposed (Attachment H). 

9.0 Soil Screening 

Four (4) soil borings were installed around the UST using a manually operated hollow stem auger. 
The soil samples were collected and screened for organic vapor concentrations using the headspace 
screening technique. The soil samples were extracted at each comer of the excavation. The soil samples 
were extracted above the groundwater level which was approximately seven feet below grade. The soil 
boring locations and results are provided in Attachment E. 

The soil screening was conducted in accordance with the headspace screening criteria in Chapter 
62-770 F AC and PWC's Comprehensive Quality Assurance Plan using an organic vapor analyzer (OV A). 
The OV A was manufactured by Thermo Environmental Instruments, Inc (Model "680 HVM) and equipped 
with a flame ionization detector (FID). 

10.0 Groundwater Analysis 

A temporary groundwater monitoring well was installed on 5 November 1997 by GF A 
International, Inc, Sarasota, Florida. The well was constructed with a 2" diameter by 13 foot long, 
Schedule 40 polyvinyl chloride (PVC) riser. The riser was equipped with a ten foot long by 0.010 inch 
slotted screen. The well consisted of a course silica sand filter and a bentonite seal. The top of the well 
was encased with concrete and equipped with a lock and a steel cover. The well location, well 
construction diagram, and groundwater laboratory analyses are provided in Attachment E. 

The well was sampled by PWC on 12 November 1997. These samples were transported to the 
PWC Laboratory in Pensacola, Florida and analyzed for volatile content in accordance with 
Environmental Protection Agency (EPA) Method 8260, for poly aromatic hydrocarbons (PAH's) in 
accordance with EPA Method 8270, for ethylene dibromide content in accordance with EPA Method 504, 
for lead content in accordance with EPA Method 239.3, and for total petroleum hydrocarbon content in 
accordance with the State of Florida, Petroleum Range Organics (FL-PRO) method. 

11.0 Findings and Conclusions 

The grounqwater was contaminated. 

12.0 Recommendations 

A Contamination Assessment Report should be prepared for this site. 



13.0 Closure Assessment  

Performed by the US Navy, Public Works Center (PWC) Pensacola, Florida. 

14.0 Project Manager 

Paul R. Semmes, P.E. 

15.0 Project Number 

1396004 

16.0 Report Date  

5 December 1997 

13.0 Closure Assessment 

Perfonned by the US, Navy, Public Works Center (PWC) Pensacola, Florida. 

14.0 Project Manager 

Paul R. Semmes, P .E. 

15.0 Project Number 

1396004 

16.0 Report Date 

5 December 1997 



The engineering evaluations and professional opinions rendered in this Closure Assessment 
Report that describes the work associated with the storage tank removal at the Coastal Systems 
Station, Panama City, Florida were conducted or developed in accordance with the commonly 
accepted procedures consistent with applicable standards of practice. If conditions are determined 
to exist differently than those described, the undersigned professional engineer should be notified 
to evaluate the effects of any additional information on the design described in this report. 

5 Oece:itber 

The engineering evaluations and professional opinions rendered in this Closure Assessment 
Report that describes the work associated with the storage tank removal at the Coastal Systems 
Station, Panama City, Florida were conducted or developed in accordance with the commonly 
accepted procedures consistent with applicable standards of practice. If conditions are determined 
to exist differently than those described, the undersigned professional engineer should be notified 
to evaluate the effects of any additional information on the design described in this report. 
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FIGURE 1 
Vicinity Map 

FIGURE 1 
Vicinity Map 
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FIGURE 2 
Site Map 

FIGURE 2 
Site Map 



0 IL /WAIL- 
SaVSP-A-rba. 

55-4 

Y 

SS-3 

UNDER&RCUt...10 

STD1242,40e TP4-1K 

A 

... 
- -
_I oJ .I J U ~ ~ V >/ J 

-- 1)1J,lwA~ il I I S~'1Vt'<.. 
I 

~ 

l 
I I~ J ,~ 

I 
<55-3 • .55-1 

I I 
... i U"10~~D .-.. I '911>~e ~K 

~ 55-4 • • $5-2 
"" J --'L .. - oJ of 

I 
I 

I 
I -

N , 
~ ---- -- ..,. 



ATTACHMENTS ATTACHMENTS 



ATTACHMENT A 
Disposal Documents - UST 

ATTACHMENT A 
Disposal Documents - UST 



IS114/115 
ENVIRONMENTAL FIRST RESPONSE 

800-852-8878 

December 5, 1997 

C.O.- Code 423.3 
Paul Semmes 
310 John Tower Road 
Pensacola, Florida 32508 

Dear Paul: 

Enclosed are the copies of the disposal ticket for the fiberglass tanks from OWS 363, 371, and 146. Also 
enclosed are copies of disposal of the liquid for 363 OWS. 

These documents certify that all waste was disposed of property and in a timely fashion. The original 
manifest have been sent to Coastal System Stations. 

If I can be of further assistance please feel free to contact me at 850-234-8428. 

Sincerely, 

Candace M. Esparza 
Southern Waste Service 

Panama City 	Ft. Myers 	Pensacola 	Ft Lauderdale 
	

Tampa Bay 	Montgomery 	Savannah 

December S, 1997 

C.O.- Code 423.3 
PaulScmmes 
310 John Tower Road 
Pensacola. Florida 32S08 

Dear Paul: 

. -- -.... -
-- .-- - !iW!i 

EMIIRIMMENTAL FIRST IIHPIJIdE 

900-B52·8878 

EncJosed are the copies of the disposal ticket fortbe fiberglass 1aDks from OWS 363, 371, and 146. Also 
enclosed are copies of disposal of the liquid for 363 OWS. 

These documents certify that all waste was diSposcci of properly and in a timely fashion. The original 
manifest have been sent to Coastal System Stations. 

If I can be of further assistance please feel free to contact me at 8S()'234-8428. 

Sincerely, 

Candace M Esparza 
Southern Waste Service 

Panama City Ft. Myers Pensacola ft Lauderdale Tampa Bay Montgomery 5avannan 
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motor oils, cartter' 	- 	Ads af - 

. 	SIGNATURE X.  e/  
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ATTACHMENT B 
Storage Tank Registration Form 

ATTACHMENT B 
Storage Tank Registration Form 
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(i 	
Florida De.1.42:117-2e;:: 	Environnzintal Resulation 

orlcc z. :a 	 nom.' 	ThIlphassec. Floridat 32399-2400 

Storage Tank Registration Form 

Please Print. or type • Review Instructions Before Completing Form 

1. DER Facility RD Manner: 	038518667 	2. Facility Type:  (F) FFPERAL• 

3. New Registration 0 	New Owner Petal: 	Facillty Revision 0 	1tinic(s) Revision E3 

4. County and Code or tank(s) location: 	BAY 	/  03  

5 Facility Name:  NSWC Coastal Syci.mc c .rAf1nn 

Tani,{3) Address;  6703 West Hyv 98  

aty/starnp;  Panama C t 	 46 

ConbiciPerson:  Mike Clayton, Code CP2S 	  Telephone:( 851) )  21 -  

S. Financial Responsibility Type: 

Tani(s) owner:  U. S . Navy (NSWC Coastal Systems Station) 

Owner MaWmg Address' —111(1.3-.1(15-t.-ENY -98  

City/Stele/Zip: 	Panama City. FL 32407-7001  

Contact Person.  Mike Clayton:  Code CP2S  

   

   

 

Taleptrone:(850 ) 235-5859 

 

  

7tiNew Owner Signature/Change Date: N/A 
imla. •••1101. 	l'..•••••Mmlm• 

 

6. Location (optional) Latitude:_•--*--* Longitude: 	• 	" 	Section__ Township — 

Complete One Line For Each lank At This Facility Mae Codes - See hutructIone) 

Complete 9 - 16 for tame in use; 9 - 19 for tanks out d use 

9  10 11 12 — 13 14 15 16 17 18 19 

GIIOAB 500 H xx/82 U CM B X B 0 8/97 

C129 	, 550 H xx/79 U CMN B X B  0 8/97 

G322 1175 H xx/75 U CMN B D B 0, 8/97 

363 6000 L xx/81 U EM B B' B 0 8/97 

172 2000 B xx/80 U LMN DI DM B 0 8/97 

20 jaazdj_Ptiblic__WeNrk:g  fanear_ VonsArALk_ FT 	OPRit 
Certified Contractor' 

'Fs; new tank Installation at tank removal 

To the best d my 1m:v.48dg. end Wild al intorinatlon submitted entitle form is trut% accurate end complete 

Department at Professional Regiiallon item Nurnbo 

, 
.,.. _. ".""!II!! '-- ~~~ .... '-... 
'-'-1Iw ~!\-

Plea. Print. or ~e • Review Inatructlons BlloN CompletJrag Form 

t. OER Facllity CD Number: _....;O;..;;3;.;;a;.;;;S.;;.1~86;:.;6;;..;7~ _______ _ 2. FacIit) TyPe: (F) FFJIIoP.EM .... L .... · ____ _ 

3. N~ RegfstmHon 0 New Owner Otlta 0 Facility AevtGion D .. 'IlInk(') R-!YfsIcn (!J 
... County ,ncs Code Of tank(s) ic:lc.tion: _,~B~A.;.Y __________ _ I 03 

5. Fac:/lIty Name: NSWC Cgasta' Sy.s:ems Station 

'Tan!1S) AO:ttftt: 6703 Hut Hwv 98 

CI~ Panama City,. P't. 32407-1001 

Contact Person: Mike Clay~on! Code CP2S . 

7a.Tank(s) Ownr. U.S. Nayy(NSWC Coast-al Systems Station) 

Owner MalfingAddress~_67nl Ru.LH"tY_9ZJ8iii-_______________ ......:.. _____ _ 

CHy~~~ Panama City. EL 32901-7001 

Contact Person: Mike Clayton. Code CP2S ~ephct .. : ( 850 ) 235-5859 

17b.New Owner Signatl.WelChange Oale: NI A I _1_1-

.. Complete One Line For Each Tank At Thl~ F.cmty (UM ,Coil ... S •• lnatructlona) 

Com~e 9 • 16 for tanks In use; 9 . 19 for lanIcs out d UN 

9 10 11 12 13 14 15 16 17 18 19 

GllOAB 500 H xx/82 U CM B X B 0 8/97 

C129 550 H xx/79 U CMN B X B 0 8/97 
I 

G322 1175 H xx/7S u CMN B D B O. 8/97 

363 6000 L xx/S1 U EM B S' B 0 8/97 

172 2000 8 xx/SO ti EMN DI DM B 0 8/97 

, . 
-F« new tank 1nsleI1atlcn t:I tank ternc:M!I 

'b thd best d my kncwtedge and bGIh!I .. ~ IUbmitted on IN8 fcrm 18lNe. ecc:urYt end ~ .... 

J, ", C~SS. D rREC!OR. SAFETY & ENV, '-r;Jf! L t1.r 3.!/ ('~ ~ A;;..U..:g::....;.9~7~ __ _ 
Print na-ne & We d r.Ntnet or eu1horized petSCtI. ~ r. s.. £JtJ.( . 

... ~-. 
---.-~ 



ATTACHMENT C 
Application for Closure of 

Pollutant Storage Tank System 

ATTACHMENT C 
Application for Closure of 

Pollutant Storage Tank System 



APPLICATION FOR CLOSURE OF POLLUTANT STORAGE TANK SYSTEM 

Provide the facility information requested below. 

FDEP Facility # 03/8518667 	Facility Name NSWC - CSS  

Facility Location  Building 363  

Property Owner  Commanding Officer. Coastal Systems Station (Code P25)  

Property Owner Address 6703 West Hiehway. 98 Panama Cily_Florida 32407-7001  

Phone  (850) 235-5859  

Method of Tank Closure  Removal  

Pollutant Storage Systems Specialty Contractor (PSSSC) who will be on site supervising 
closure activities. Attach copy of PSSSC license. 

Individual Licensed as PSSSC 	N/A 	PSSSC # 	N/A  

Firm  U.S.Navy - Public Works Center (PWC)  

Address  310 John Tower Road. Pensacola. FL 32508  

Indicate the firm (s) that will degas, remove, and transport the tank(s), and the method of 
degassification. 

Degassification Method  Air Eduction (API 1604-4.2.5) 

Firm Removing Tanks  U.S. Navy - Public Works Center 4PWC) 

Contact  Mr. Paul Semmes. P.E. 	 Phone  (850) 452-4315 

Firm Transporting Tanks  U. S. Navy - Public Works Center (PWC) 

Contact  Mr. Paul Semmes. P.E. 	Phone (850) 452-4315 

Firm Receiving Tanks for Ultimate Disposal  U.S. Navy - DRMO 

Contact  Mr. Gayle Brown 	Phone  (850) 452-3459 

APPLICA nON FOR CLOSURE OF POLLUTANT STORAGE TANK SYSTEM 

Provide the facility information requested below. 

FDEP Facility #~0~3u./8~5..L.:18~6.:..106:..o..7 ______ Facility Name NSWC - CSS 

Facility Location --"",B~uwjll.V.d.win ... a-=3:..l1i6"",,3 __________________ _ 

Property Owner Commandina Officer Coastal Systems Station (Code P25) 

Property Owner Address 6703 West Hiahway 98 Panama City Florida 32407-7001 

Phone (850)235-5859 

Method of Tank Closure ___ Rueklm.u.oloL,vl.la .... I __________ _ 

Pollutant Storage Systems Specialty Contractor (PSSSC) who will be on site supervising 
closure activities. Attach copy of PSSSC license •. 

Individual Licensed as PSSSC _----oIN..l.I/..f,JAIt...-___ PSSSC # __ ...... N ..... IA'-"-____ _ 

Firm U S Navy - Public Works Center (PWC) 

Address 310 John Tower Road. Pensacola. FL 32508 

Indicate the firm (s) that will degas, remove, and transport the tank(s), and the method of 
degassification. 

Degassification Method Air Eduction (API 1604-4.2.5) 

Firm Removing Tanks U. S Navy - Public Works C~nter (PWC) 

Contact Mr. Paul Semmes, P.E Phone (850) 452-4315 

Firm Transporting Tanks U S Navy - Public Works Center (PWC) 

Contact Mr. Paul Semmes P E Phone (850) 452-4315 

Firm Receiving Tanks for Ultimate Disposal _U ......... S ........... N~a .... VY~-,;&:D .... RM .......... ..:.cO'--------__ 

Contact Mr. Gayle Brown Phone (850) 452-3459 



ATTACHMENT D 
Underground Storage Tank 

Installation and Removal Form 

ATTACHMENT D 
Underground Storage Tank 

Installation and Removal Form 



Indicate the laboratory that will conduct groundwater analysis. 

Contracted Laboratory U.S. Navy - PWC 	Phone (850) 452-3180 

Contact  Mr. Joe Moore 	FDEP QA/QC  920121G  

Indicate firm(s) transporting and disposing of contaminated soils. 

Firm Transporting Soils  Southern Waste Systems_ Inc_  

Contact  Ms. Candace Esparza 	Phone  (850)234-8428 

Firm Remediating/Disposing Soils  Southern Waste Systems, Inc.  

Contact  Ms. Candace Esparza 	Phone  (850) 234-8428  

Disposal/Remediation Method  Landfill  

Indicate the firm(s) that will transport and ultimately dispose of residual product and 
sludge from the tanks. 

Firm Transporting Residual Product and Sludge  Southern Waste Systems. Inc.  
(850) 234-8428 

Contact Ms, Candace Esparza 	 Phone  (850) 234-8428 

Firm Receiving/Disposal Residual Product and Sludge Southern Waste Systems. Inc. 
(850) 234-8428 

Contact Ms. Candace Esparza 	 Phone (850) 234-8428 

Indicate the firm and names of personnel that will conduct field sampling. 

Contracted Firm  U.S. Navy - Publiq Works Center (PWC)  

Contact  Mr. Paul Semmes. P.E. 	Phone  (850) 452-4315  

Person (s) Sampling  Mr. Paul Semmes. P.E.  

Equipment used for soil screening (Specific Make and Model)  Organic Vapor Analyzer  

(OVA) Thermo Environmental (680 HVM) equipped wiFlame Ionization Detector (FID).  

Indicate the laboratory that will conduct groundwater analysis. 

Contracted Laboratory ..... U ..... ""S ....... N ......... ayy~-..... P'-'W.........:C ______ Phone (850) 452-3180 

Contact Mr. Joe Moore FDEP QNQC 920121G 

Indicate firm(s) transporting and disposing of contaminated soils. 

Firm Transporting Soils Southern Waste Systems. Inc 

Contact Ms Candace Esparza Phone (850)234-8428 

Firm RemediatinglDisposing Soils Southern Waste Systems. Inc 

Contact Ms. Candace Esparza Phone (850) 234-8428 

DisposaVRemediation Method -----.L""'akUn:llt,jdfi ..... I ...... 1 _______________ _ 

Indicate the firm(s) that will transport and ultimately dispose of residual product and 
sludge from the tanks. ' 

Firm Transporting Residual Product and Sludge Southern Waste Systems. Inc. 
(850) 234-8428 

Contact Ms. Candace Esparza Phone (850) 234-8428 

Firm ReceivinglDisposal Residual Product and Sludge Southern Waste Systems. Inc. 
(850) 234-8428 

Contact Ms Candace Esparza Phone (850) 234-8428 

Indicate the firm and names of personnel that will conduct ~eld sampling. 

Contracted Firm U.S. Nayy - Public Works Center (PWC) 

Contact Mr. Paul Semmes P E. Phone (850) 452-4315 

Person (s) Sampling Mr Paul Semmes P.E 

Equipment used for soil screening (Specific Make and Model) O[i:anic Vapor Analyzer 

(OYA) Thermo Environmental (680 HVM) eQuipped wIFlame Ionization Detector (FID). 



DER pon„ a  17-761/030(5)  
Underground Sion= insiseenon • 

FanTry  Regrow& Form  ax Candy:soca  

EI4 	Decemoer 10 1990 

DER APIVCAPOA No 
(F62.2 n Dy DER1 

ilf<.---."  -;-71)  Florida Department of Environmental Regulation 	 ji  
\s4tc:÷s.:" P Twin lbwers Office Bldg. • 2600 Blair Stone Road 0 Tallahassee, Florida 32399-2400 

n00°'  

Underground Storage Tank Installation and Removal Form 
For Certified Contractors 

Pollutant Storage System Specialty Contractors as defined in Section 489.113, Florida Statutes (Certified contractors as defined in Section 17-761.200, 
Florida Administrative Code) shall use this form to certify that the installation, replacement or removal of the storage tank system(s) located 
at the address listed below was performed in accordance with Department Reference Standards. 

General Facility Information 

1.  

2.  

3.  

4.  

5.  

6.  

7.  

DER Facility Identification No • 	03/8518667 

Facility Name: 	NSWC Coastal Systems Station 	 Telephone. 	850 235-5859 

Street Address (physical location)- 	Building 363 

CO, Coastal Systems Station Owner Name. Telephone: ( 85° ) 235-5859 

Owner Address. 6 703 West Highway 98, Panama City, Florida 32407-7001 

Number of Tanks: 	a. Installed at this time None 	b. Removed at this time One 

Tank(s) Manufactured by• 	Unknown  

8. Date Work Initiated: 	8 / 7  /9 7 	9. Date Work Completed.  8/ 7 /97  

Underground Pollutant Tank Installation Checklist 

Please certify the completion of the following installation requirements by placing an (X) in the appropriate box. 

1. The tanks and piping are corrosion resistant and approved for use by State and Federal Laws. 	 ❑ 

2. Excavation, backfill and compaction completed in accordance with NFPA (National Fire Protection Association) 30(87), API 	0 
(American Petroleum Institute) 1615, PEI (Petroleum Equipment Institute) RP100-87 and the manufacturers' specifications. 

3. Tanks and piping pretested and installed in accordance with NFPA 30(87), API 1615, PEI/RP100(87) and the manufacturers' 	❑ 
specifications. 

4. Steel tanks and piping are cathodically protected in accordance with NFPA 30(87), API 1632, UL (Underwriters Laboratory) 	❑ 
1746, STI (Steel Tank Institute) R892-89 and the manufacturer's specifications. 

5. Tanks and piping tested for tightness after installation in accordance with NFPA 30(87) and PEI/RP100-87. 	 0 

6. Monitoring well(s) or other leak detection devices installed and tested in accordance with Section 17-761.640, Florida 	 0 
Administrative Code (F.A.C.) 

7. Spill and overfill protection devices installed in accordance with Section 17-761.500, F.A.C. 	 ❑ 

8. Secondary containment installed for tanks and piping as applicable in accordance with Section 17-761.500, F.A.C. 	 0 

Please Note: The numbers following the abbreviations (e.g. API 1615) are publication or specification numbers issued by these instututions. 

Underground Pollutant Tank Removal Checklist 

1. Closure assessment performed in accordance with Section 17-761.800, F.A.C. 

2. Underground tank removed and disposed of as specified in API 1604 in acordance with Section 17-761.800, F.A.C. 
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Underground Storage Tank Installation and Removal Form 
For Certified Contractors 

Pollutant Storage System Specialty Contractors as defined in Section 489.113, Florida Statutes (Certified contractors as defined in Section 17·761.200, 

Florida Administrative Code) shall use this form to certify that the installation, replacement or removal of the storage tank system(s) located 

at the address listed below was periormed in accordance with Department Reference Standards. 

General Facility Information 
1. DER Facility Identification No.: _...;0.,;:3..:../.,;:8.,;;.5...;1.,;:8...;6...;6_7 ___________________________ _ 

2. Facility Name: NSWC Coastal Systems Station Telephone: (850 ) _2_3_5_-_5_8_5_9 ____ _ 

3. Street Address (physical location): _=B-=u-=i-=1:.::d-=i:=;n:..c;;g~3_=6_=3 __________________________ _ 

4. Owner Name: CO, Coastal Systems Station Telephone: ~ )_2_3_5_-_5_8_5_9 ____ _ 

5. Owner Address: 6703 West Highway 98, Panama City, Florida 32407-7001 

6. Number of Tanks: a. Installed at this time None b. Removed at this time ...,;:O'-"n;;.;;e'--__ 

7. Tank(s) Manufactured by: _U_n_k_n_o_wn ________________________________ _ 

8. Date Work Initiated: _....:8::.,j/~7w/~9:....:7~ ________ _ 9. Date Work Completed: ----'.8-'-1...;..7..:.../""-97 _________ _ 

Underground Pollutant Tank Installation Checklist 

Please certify the completion of the following installation requirements by placing an (X) in the appropriate box. 

1. The tanks and piping are corrosion resistant and approved for use by State and Federal Laws. D 
2. Excavation, backfill and compaction completed in accordance with NFPA (National Fire Protection Association) 30(87), API D 

(American Petroleum Institute) 1615, PEl (Petroleum Equipment Institute) RP1oo-87 and the manufacturers' specifications. 

3. Tanks and piping pretested and installed in accordance with NFPA 30(87), API 1615, PEIIRP100(87) and the manufacturers' D 
specifications. 

4. Steel tanks and piping are cathodically protected in accordance with NFPA 30(87), API 1632, UL (Underwriters Laboratory) D 
1746, STI (Steel Tank Institute) R892-89 and the manufacturer's specifications. 

5. Tanks and piping tested for tightness after installation in accordance with NFPA 30(87) and PEIIRP100-87. D 
6. Monitoring well(s) or other leak detection devices installed and tested in accordance with Section 17-761.640, Florida D 

Administrative Code (FAC.) 

7. Spill and overfill protection devices installed in accordance with Section 17-761.500, FAC. D 
8. Secondary containment installed for tanks and piping as applicable in accordance with Section 17-761.500, F.A.C. D 

Pleue Note: The numbers following the abbreviations (e.g. API 1615) are publication or specification numbers issued by these instututions. 

Underground Pollutant Tank Removal Checklist 

1. Closure assessment periormed in accordance with Section 17·761.800, FAC. 

2. Underground tank removed and disposed of as specified in API 1604 in acordance with Section 17-761.800, FAC. 
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ATTACHMENT E 
Closure Assessment Form 

Soil & Groundwater Analyses 

-;-,. 

ATTACHMENT E 
Closure Assessment Form 

Soil & Groundwater Analyses 
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Florida Department of Environmental Protection 
Tann Towers Office Bldg. • 2600 Blau Scone Road • Tallahassee. Florida 32.399-2400 

C LP..—ii-aL3321.2 

Thk-COMUMAjacagmau=n  

Eisi.o Due Duciojaza atm  

DEP Uldieolco No. 

Closure Assessment Form 
	 (AEU to by DEM 

Owners of storage tank systems that are replacing, removing or closing in place storage tanks shall use this form to demonstrate that a stora 
system closure assessment was performed in accordance with Rule 62-761.800(3) or 62-762.800(3), Florida Administrative Code. 

Please Print or Type 
Complete All Applicable Blanks 

I. Date 	12/5/97  

2. DEP Facility ID Number 	03 /851'8667  

4. Facility Name:  NSWC Coastal Systems Station 

 

3. County  Bay 

 

   

5. Facility Owner.  Commanding Officer, Coastal Systems Station 

6. Facility Address: Building 363 

 

7. Mailing Address:  6703 West Highway 98, Panama City, Florida 324117-10111 

8.. Telephone Number: ( 850 ) 235-5859 9. Facility Operator. Mike Clayton 

10. Are the Storage Tank(s): (Circle one or both) 	A. Aboveground 	or 	nderground 

11. Type of Product(s) Stored:  Waste Oil  

12. Were the Tank(s): 	(Circle one) A. Replaced 	Removed C. Closed in Place D. Upgraded (aboveground tanks only' 

13. Number of Tanks closed: One 	 14. Age of Tanks: 	16 

Facility Assessment Information 
Yu 

5 

No 

0 

Not 
Applksbk 

1. Was a Discharge Reporting form submitted to the Department? 
If 	When: 	eil I /97 	 where,:___ NW Di 5TP. i Cr 	— Cks":/•)5AC 0 L.A. yes. 

2. Is the depth to ground water less than 20 feet? 0 0 
0 0 0 3. Are monitoring wells present around the storage system? 

If yes, please specify 	°Vapor Monitoring 	 V Water Monitoring 
El 0 0 4. Is there free product present in the monitoring wells or within the excavation? 
0 0 E 5. Were the petroleum hydrocarbon vapor levels in the soil greater than SOO parts per million for gasoline? 

Specify sample type: 	0 Vapor Monitoring wells 	0 Soil sample(s) 
0 0 GI 6. Were the petroleum hydrocarbon vapor levels in the soils greater than SO parts per million for diesel/kerosene? 

Specify sample type: 	D Vapor Monitoring' wells 	D Soil sample(s) 
0 0 0 7. Were the analytical laboratory results of the ground water sample(s) greater than the allowable state target levels? 

(See target levels on reverse side of this form and supply laboratory data sheet(s). 
8 0 0  8. If a used oil storage system. did a visual inspection detect any discolored soil indicating a release? 
0 5 0 9. Are any potable wells located within 1/4 of a mile radius of the facility? 
0 0 0 '75' Is 	 body 	1/4 	of the site? If yes, indicate distance: 10. there a surface water 	within 	mile radius 
Eg 0 0 11. A detailed drawing or sketch of the facility that includes the storage system location. monitoring wells, buildings, 

storm drains, sample locations, and dispenser locations must accompany this form. 
a a 0 12. If a facility has a pollutant storage tank system that has both gasoline and kerosine/diesel stored on site, both EPA 

method 602 and EPA method 610 must be performed on the ground water samples. 

Florida Department of Environmental Protection 
l\Ifin Towen Office Bid". 2600 Blair Slone Road. T&ll&l\usec, F1orid..a J2J99-lo'OO 

~ ndc 0,.,0 ' , 'x:a 

u ..... c.. rm.""b='0 !!!II 
DEr~No. _____ _ 

-;::.' • ~ ••• - ••• ~ • #' ", • 

Closure Assessment Form 
Owners of storage tank systems that are re~lacing. removin_g or closing in place storage tanks shall use this form to demonstrate that a stora 
system closure assessment was performed In accordance WIth Rule 62-761.800(3) or 62-762.800(3), Aorida Administrative Code. 

Please Print or Type 
Complete All Applicable Blanks 

I. Date_......;..;12;.;1...;;5~/..:;,9..:..7 ______ _ 

2. DEP Facility ID Number: __ 0;;.;3;.;1....;8;.;5..:;,1"..;;,8..;;,6,;.,6,;..7 __________ _ 

4, Facility Name: NSWC Coastal Systems Station 

5, Facility Owner: Commanding Officer, Coastal Systems Station 

3_ County --iB~all.ly ________ _ 

6, Facility Address: __ B_u_i_ld=-i:.:n~g_3~6.:3 ____________________________ _ 

7. MailingAddrcss: 6703 West Highway 98, Panama City. Florida 32407-7001 

8," 'Telephone Number: (850) 235-5859 9 F-"ili'ty n.--tor: • - ~y-8. Mike Clayton 

la, Arc the Storage Tank(s): (Clrde ODe or both) A. Aboveground or @Inderground 

11. Type of Product(s) Stored: --'W::..Iai.isi.lt..:;e ..... Or..loi ... l _____________ ~ _____________ _ 

12. Were the Tank(s): (Clrde ODe) A. Replaced @RemOVed C. Closed in Place D. Upgraded (aboveground tanks onJy: 

13, Number ofTanlcs closed: One 

----------------------
14. Age of Tanks: ___ ...r.1.u6 ____________ _ 

Yu 

• C 

(I C 
ttl C 

" ~ 
C [] 

[] C 

rY [] 

m c 
C lB 
IS [] 

l!J [J 

EJ [] 

D 

C 
EJ 

Ii! 

C 

c 
[] 
[] 

C 

[] 

Faclll~~eDtbUo~UOD 

I. Was a DischarJe R.eponiug _ submiucd to the Depauwcot? 
If yes. Wbco: ~1t.:rL Where' Ny,! DITIB' cr -PaJSACOL.~ 

2. Is the depth to JrOUDd wala'1ess tbao20 feet? 
3. Are monitoring wclls present around abe stonge system? 

If yes, please specify OVapor Monitorinl II Water Monitoring 
4. Is then: free product present in the monitoring wells or witmn abe cxcavadon? 
s. Were abe petroleum bydrocarbon vapor levels in the soil srcat=' than sao parts per million for gasoline? ' 

Specify samplc type: C Vapor Monitoring weDs C SoD sample(s) . i',' , 

6. Were abe pccrolcum bydrocarbon vapor levels in the soils JlUl.Cl'than SO pans per million for dieseJJkeroscne? 
Specify samplc type: C Vapor Monitorial 'wcDs C SoD samplc(s) 

7. Were the anaiyticallaboratory results of the pound water sampJe(s) pea!Cr than the allowable state target Icvels? 
(Sec rarget'lcvels on rcvenc side of this form and supply laboratory data sbeet(s). 

8. If a used oil storage system. did • visual inspection detect any d.isc:olorcd soil indicating. release? 
9. Are, any potable wells locarcd within 1/4 of a milc rmius of abe faciIjty? _ , 

10. Is then: a surface water body witmn 1/4 mile radius of abe site? If yes. indicate distance: ___ 7~':>",,--_--_ 
II. A detailed draWl or sketch o( the (acility that includes the stonBe system location. monitoring wells, bu.ildings, 

storm drains, sample locations, and dispenser locatioDS must accompany this (orm. 
120 If. facility has a poUutant storagc tank system that bas both gasolinc and kerosine/diesel stored on site. both EPA 

metbod 602 and EPA method 610 must be pedormed on abe ground Water samples. 
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Summary of OVA Readings 

Closure Assessment Report 
Underground Storage Tank, Tank 363 

Naval Surface Warfare Center 
Coastal Systems Station 
Panama City, Florida 

Hand Auger Depth Unfiltered Filtered Total Hydrocarbon 
Sample No. (Feet) (ppm) (ppm) Readings (ppm) 

SS-1 7 5 1 0 

SS-2 7 <1 <1 0 

SS-3 7 68 55 13 

SS-4 7 <1 <1 0 

Readings for unfiltered samples are total hydrocarbon readings including methane; readings for filtered samples are methane only. 

Notes: ppm = parts per million. 

Hand Auger 
Sample No. 

SS-l 

SS-2 

SS-3 

SS-4 

Summary of OVA Readings 

Closure Assessment Report 
Underground Storage Tank, Tank 363 

Naval Surface Warfare Center 
Coastal Systems Station 
Panama City, Florida 

.Depth 
(Feet) 

7 

7 

7 

7 

Unfiltered 
(ppm) 

5 

<1 

68 

<1 

Filtered 
(ppm) 

1 

<1 

55 

<1 

Total Hydrocarbon 
Readings (ppm) 

o 

o 

13 

o 

Readings for unfiltered samples are total hydrocarbon readings including methane; readings for filtered samples are methane only. 

Notes: ppm = parts per million. 



BDL • Below Detection Limit 	 micro m per Liter ug/Kg m rogram per Kilogram. • FL HRS certification pending. 

Date: 	12/2/97 

Report Generated 

Page 1 of 1 	 End of Report 

Approved by : 

Laboratory Director ny D 

Navy Public Works Center 	 Analytical Report 

Environmental Laboratory 601/602 Volatiles by Method 8260 
Bldg. 3887, Code 440 Client: NPWC Engineering Lab Report Number: 74939 

NAS Pensacola, FL 32508 Address: Bldg.458, Code 400 Sample Date: 11/12/97 

Phone (850) 452-3180/3642 NAS Pensacola, Fl 32508 Received Date: 11/13/97 

DSN 922-3180/3642 Phone #: (850) 452-4315 Sample Site: Panama City 

FAX (850) 452-2799/2387 Contact: Paul Semmes Job Order No.: 139 8004 

LAB Sample IDA1 1- 	74939 
Sample Name / Location NAVCSS 

MW# 363 

Collectors Name P. Keane 

Date & Time Collected 11/12/97 	co 	1400 

Sample Type (composite or grab) Grab 

Analyst M. Chambers 

Date of Extraction / Initials 11/14/97 MC 

Date of Analysis 11/14/97 

Sample Matrix GW 

Dilution X 	1 

Compound 
Name 1- 	74939 units 

Del 

Limit Flags 

Benzene 2 ug/L 1 

Bromodichloromethane BDL ugh. 1 

Bromoform BDL ug/L 2 

Bromomethane BDL ug/L 3 

Carbon Tetrachloride BDL ugh. 1 

Chlorobenzene BDL ugh. 1 

Chloroethane  BDL ugh . 1 

2-Chloroethylvinyl ether BDL ugh 1 

Chloroform BDL ugh. 1 

Chloromethane BDL ug/L 1 

Dibromochloromethane BDL ugh 1 

1,2-Dichlorobenzine BDL ug/L 1 

1,3-Dichlorobenzene BDL ugh 1 

1,4-Dichlorobenzene BDL ugh 1 

Dichlorodlfluoromethane BOL ug/L 1 

1,1-Dichloroethane BDL ugh 1 

1,2-Dichloroethane BDL ugh 1 

1,1-Dichloroethene BDL ugh 1 

trans-1 ,2-Dichloroethene BDL ug/L 1 

1,2-Dichioropropane BDL ugh 1 

cis-1,3-Dichloropropane BDL ug/L 1 

trans-1,3-13ichloropropene BDL ug/L 1 

Ethylbenzene 8 ugh 1 

Methylene Chloride 15 ug/L 1 

Methyl•tart-butyl ether (MTBE) • BDL ugh 1 

1,1,2,2-Tetrachloroethane BDL ug/L 1 

Tetrachloroethene BDL tight. 1 

Toluene 28 ugh. 1 

1,1,1-Trichloroethane BDL ugh 1 

1,1,2-Trichloroethane BOL ugh 1 

Trichloroethene BDL ugh 1 

Trichlorofluoromethane BOL ugh. 1 

Vinyl Chloride BDL ugh 1 

Xylenes (Total) 44 ugh .1 

SURROGATE SPIKE RECOVERIES 
Acceptance 

Limits Percent Recovery 

1,2-Dichloroethane-d4 75-133 116 

Toluene-d6 86-119 104 

Bromofluorobenzene 85-116 105 

COMMENTS : 

Navy Public 
Environmental 

Works Center 
Laboratory 

Bldg. 3887, Code 440 
NAS Pensacola, FL 32508 
Phone (850) 452·3180/3642 
DSN 922·3180/3642 
FAX (850) 452·2799/2387 

LAB Sample 1011 

Sample Name I locallon 

Colleclor'. Name 

Dale & Time Collecled 

S.mple Type (composile or grab) 

Analyst 

Dale of EXlraction Ilnllillls 

Dale of Analysis 

Sample Matrix 

Dllullon 

Compound 
Name 

Benzen. 

Bromodichloromelhan. 

Bromoform 

Bromomethan. 

Carbon Telrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethylvinyl ether 

Chloroform 

Chloromethane 

Dlbromochloromethane 

l,2·Dlchlorobenzene 

l,3-Dlchlorobenzene 

l,4·Dlchlorobenzena 

Dlchlorodlfluoromethana 

l,l-Dlchloroethane 

l,2·Dlchloroethane 

l,l-0ichloroelhene 

trans-l,2.Dlchloroethene 

l,2-Dichloropropane 

cis.l,3-Dlchloropropene 

trans.l,3.Dlchloropropene 

Ethylbenzene 

Melhylene Chloride 

Methyl.lert·butyl ether (MTBE) • 

l,l,2,2.Tetrachloroethane 

Telrachloroethene 

Toluene 

l,l,l-Trichloroethane 

l,l,2-Trichloroethane 

Trichloroethene 

Trichloroftuoromethane 

Vinyl Chloride 

Xylene. (Total) 

1· 

1· 
2 

BOl 

BOl 

BOl 

BOl 

BOL 

BOL 

BOL 

BOL 

BOL 

BOl 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

BOL 

8 

15 

BOl 

BOL 

BOL 

28 

BOL 

BOL 

BOL 

BDL 

BOL 

44 

Client: NPWC Engineering 
Address: Bldg.458, Code 400 

NAS Pensacola, FI 32508 
Phone #: (850) 452-4315 
Contact: Paul Semmes 

74939 
NAVCSS 

MW.383 

P. Keane 

11112197 ~ 1400 

Grab 

M.Chambers 

11/14197 MC 

11/14197 

GW 

X 1 

Del 
74939 units limit Flag. 

ugJl 1 

ugJl 1 

ugJl 2 

ugJl 3 

ugJl 1 

ugJl 1 

ugJl. 1 

ugJl 1 

ugJl 1 

ug/l.. 1 

ug/l.. 1 

ugJl 1 

ugJl 1 

ugJl 1 

ugJl 1 

ugJl 1 

ugJl 1 

ugJl 1 

ugJl 1 

ug/l 1 

ugJl 1 

ugJl 1 

ug/l.. 1 

ug/l.. 1 

ugl1 1 

ug/l.. 1 

ug/I.. 1 

ugJl 1 

ug/l.. 1 

ug/l.. 1 

ug/l.. 1 

ugJl 1 

ug/l.. 1 

ug/l.. .1 

SURROGATE SPIKE RECOVERIES 
Acceptance 

limits Percent Recovery 

l,2·Dichloroethane-d4 75-133 118 

Toluene-dl 16-119 104 

Bromoftuorobenzene 15-118 105 

COMMENTS : 

BDL. Below Delection limil 

A pproved by : 

Analytical Report 

601/602 Volatiles by Method 8260 
Lab Report Number: 74939 

11/12197 

11113197 

Panama City 

1398004 

Sample Date: 
Received Date: 
Sample Site: 
Job Order No.: 

• '" Fl HRS certification pending. 

Data: 

Pagel of 1 

1212197 

Report Genarated 

End of Report 



tory Director Report Generated 

BDL • Below Detection Limit 	ug/L ■ microgram per Liter. ug 

Approved by : 

rogram per Kilogram. 	• - FL HRS certification pending. 

Date: 	12/2/97 

Navy Public Works Center 	 Analytical Report 

Environmental Laboratory 	 610 PAH's by Method 8270 

Bldg. 3887, Code 440 Client: NPWC Engineering Lab Report Number: 74939 

NAS Pensacola, FL 32508 Address: Bldg.458, Code 400 Sample Date: 11/12/97 

Phone (850) 452-3180/3642 NAS Pensacola, Fl 32508 Received Date: 11/13/97 

DSN 922-3180/3642 Phone #: (850) 452-4315 Sample Site: Panama City 

FAX (850) 452-2799/2387 Contact: Paul Semmes Job Order No.: 139 6004 

LAB Sample IC* 1- 	74939 
Sample Name / Location NAVCSS 

MW IS 363 

Collectors Name P. Keane 

Date & Time Collected 11/12/97 	@ 	1400 

Sample Type (composite or grab) Grab 

Analyst J. Moore 

Date of Extraction I Initials 11/17/97 JJ 

Date of Analysis 11/20/97 

Sample Matrix GW 

Dilution X 	1 

Compound 
Name 1- 	74939 units 

MIL 

Limit Flags 

Acenaphthene 2 ug/L 2 

Acenaphthylene BDL ug/L 2 

Anthracene BDL ug/L 2 

Benzo(s)anthracene BDL ug/L 2 

Benzo(a)pyrene BDL ug/L 2 

Benzo(b)fluoranthene BDL ug/L 2 

Benzo(g,h,Operylene • BDL ugIL 2 

Benzo(k)fluoranthene BDL ugh. 3 

Chrysene BDL ugh. 2 

Dibenz(ch)anthracene BDL ugh- 2 

Fluoranthene BDL ug/L 2 

Fluorine 3 ug/L 2 

Indeno(1,2,3-cd)pyrene BDL ug/L 2 

1-Methylnaphthalene • 29 ug/I. 2 

2-Methylnaphthalene 34 ug/l. 3 

Naphthalene 26 ug/L 2 

Phenanthrene 2 ug11. 2 

Pyrene BDL ug/L 2 

SURROGATE SPIKE RECOVERIES 
Acceptance 

Limits Percent Recovery 

Nitrobenzene- d5 35-114 82 

2-Fluoroblphenyl 43-116 91 

Terphenyl -d14 33.141 103 

COMMENTS : 

Page 1 of 1 	 End of Report 

Navy Public Works Center 
Laboratory Environmental 

Bldg. 3887, Code 440 
NAS Pensacola, FL 32508 
Phone (850) 452·3180/3642 
DSN 922·3180/3642 
FAX (850) 452·2799/2387 

LAB Sample lOt 

Sample Namel location 

Collector's Name 

Date & Time Collected 

Sample Type (composite or grab) 

Analyet 

Date of Exlnlction I Initials 

Date of Analyels 

Sample Matrix 

Dilution 

Compound 
Name 

Acenaphthene 

Acenaphthylttne 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)nuoranthene 

Benzo(g,h,l)perylene • 

Benzo(k)ftuoranthene 

Chrysane 

Dlbenz(a,hjanthracene 

Fluoranthene 

Fluorene 

Indeno(l,2,3-cd)pyrene 

l-Methylnaphthalene • 

2-Methylnaphthalene 

Naphthalene 

Phenanthrene 

Pyrene 

Client: 
Address: 

Phone#: 
Contact· 

1· 74939 
NAVCSS 

MW'363 

P.Keane 

11/12197 

Grab 

J. Moore 

11117197 JJ 

11120197 

GW 

1· 74939 
2 

BDl 

BOl 

BOl 

BOl 

BOl 

BOl 

BOl 

BOl 

BOl 

BDl 

3 

BOl 

29 

34 

26 

2 

BOl 

SURROGATE SPIKE RECOVERIES 
Acceptance 

NPWC Engineering 
Bldg.458, Code 400 
NAS Pensacola, FI 32508 
(850) 452-4315 
Paul Semmes 

@ 1400 

X 1 

Del 

units limit Flags 

ugIL 2 

ugIL 2 

ugIL 2 

ugIL 2 

ugIL 2 

ugIL 2 

ugll. 2 

ugIL 3 

ugIL 2 

uglL 2 

ugIL 2 

ugIL 2 

ugIL 2 

uglL 2 

uglL 3 

ugIL 2 

ugIL 2 

ugIL 2 

limits Percent Recoyery 

Nitrobenzene· d5 35·114 82 

2·Fluoroblphenyl 43·116 91 

Terphenyl -«114 33·141 103 

COMMENTS : 

BDL. BeloW Detection Limit. 

Approyed by: 

Analytical Report 

610 PAH's by Method 8270 
Lab Report Number: 
Sample Date: 
Received Date: 
Sample Site: 
Job Order No.: 

74939 

11/12197 

11113197 

Panama Cily 

1396004 

•• FL HRS certification pending. 

Pagelofl 

Data: __ ..;;1212/9=.;..7;...;._ 

Report Generated 

End of Report 



Date: 	12/2/97 

ny D 	Laboratory Director 	 Report Generated 

Approved by : 

Public Wo(Ks Center Analytical Report 

Ethylene Dibromide by Method 504 Environmental Laboratory 
Bldg. 3887, Code 440 
NAS Pensacola, FL 32508 
Phone (850) 452-3180/3642 
DSN 922-3180/3642 
FAX 850 452-2799/2387 

Client: 
Address: 

Phone #: 
Contact: 

NPWC Engineering 
Bldg.458, Code 400 
NAS Pensacola, Fl 32508 
(850) 452-4315 
Paul Semmes 

Lab Report Number: 
Sample Date: 
Received Date: 
Sample Site: 
Job Order No.: 

74939 

1 1/12/97 

1 1/13/97 

Panama City 

139 6004 
.  , 

LAB Sample ID# 	 1- 	74939  
Sample Name / Location 	 NAVCSS 

MW 0 363  

Collector's Name 	 BH/PK 

Date & Time Collected 	 11/12/97 	© 	1400 

Sample Type (composite or grab) 	 Grab 

Analyst 	 M. Chambers 

Date of Extraction / Initials 	 11/20/97 MC  

Date of Analysis 	 11/20/97 

Sample Matrix 	 GW  

Dilution 	 X 	 1 

Compound 	 Del 

Name 	 1- 	74939 units 	Limit Flags 

Ethylene Dibromide 	 BOL 	 ug/t. 	0.02 

SURROGATE SPIKE RECOVERIES 
Acceptance 

Limits Percent Recovery 

Tetra-Chloro-m-Xylene I 54-140 70 

COMMENTS : 

BOL = Below Detection Limit 	ug/L = microgram per Liter. ug/Kg microgram per Kilogram. 

Page 1 of 1 	 End of Report 

N·· .,'" 
"'j \ .., Public WorKs Center 

Environmental Laboratory 
Bldg. 3887, Code 440 
NAS Pensacola, FL 32508 
Phone (850) 452·3180/3642 
DSN 922·3180/3642 
FAX (850) 452·2799/2387 

LAB Sample 10. 

Sample Name I Location 

Collector's Name 

Date & Time Collected 

Sample Type (composite or grab) 

Analyst 

Date of Extraction I Initials 

Date of Analysis 

Sample Matrix 

Dilution 

Compound 
Name 

Ethylene Olbromlde 

1· 

1· 

Client: NPWC Engineering 
Address: Bldg.458. Code 400 

NAS Pensacola. FI 32508 
Phone #: (850) 452-4315 
Contact· Paul Semmes 

74939 
NAVCSS 

MW'363 

BHIPK 

11/12197 @ 1400 

Grab 

M. Chambers 

11120197 MC 

11120197 

GW 

X 1 

DeL 

74939 units Limit Flags 

BOL ugll 0.02 

SURROGATE SPIKE RECOVERIES 
Acceplance 

limits Percent Recovery 

Tetra-Chloro-m·Xylen, I 54·140 70 

COMMENTS : 

BOl .. Selow Detection llmlL ugll • microgram per liter. ug/Kg. microgram per Kilogram. 

Approved by : 

Analytical Report 

Ethylene Dibromide by Method 504 

Lab Report Number: 
Sample Date: 
Received Date: 
Sample Site: 
Job Order No.: 

74939 

11112197 

11/13197 

Panama Cily 

1396004 

Date: __ ..;;1212/9;;;.;;;.;;.;7 __ 

Raport Generated 

Page 1 of1 End of Report 



Navy Public Works Center 	 Analytical Report 

Environmental Laboratory Petroleum Range Organics by FLPRO 
Bldg. 3887, Code 440 Client: NPWC Engineering Lab Report Number: 74939 

NAS Pensacola, FL 32508 Address: BIdg.458, Code 400 Sample Date: 11/12/97 

Phone (850) 452-3180/3642 NAS Pensacola, Fl 32508 Received Date: 11/13/97 

DSN 922-318013642 Phone #: (850) 452-4315 Sample Site: Panama City 

FAX (850) 452-2799/2387 Contact: Paul Semmes Job Order No.: 139 6004 

LAB Sample IMO 1- 	74939 
Sample Name / Location NAVCSS 

MW fit 383 

Collector's Name BH/PK 

Dated Time Collected 11/12/97 	© 	1400 

Sample Type (composite or grab) Grab 

Analyst J. Moore 

Date of extraction / Initials 11/17/97 JJ 

Date of Analysis 11/25/97 

Sample Matrix GW 

Dilution x 	5 

Parameter 1- 	74939 units 

Det. 

Limit Flags 

Petroleum Range Organics by FLPRO 12 mg/L 1.25 _ 

SURROGATE SPIKE RECOVERIES 
Acceptance 

Limits Percent Recovery 

ortho-Terphenyl 	• 82-142' 83 

Nonatriacontane (C49) 42.193 • 88 

COMMENTS : 	• 2 Suggested surrogate recovery limits listed In the method. In-house laboratory limits are in the process of being determined. 

BDL 	Below Detection Limit 	mg/L ■ mlllgram per Liter. mg/Kg milligram per Kilogram. 

Approved by : Date: 12/2/97 

   

Page 1 of 1 	 End of Report 

Navy Public Works Center 
Laboratory Environmental 

Bldg. 3887, Code 440 Client: 
NAS Pensacola, FL 32508 Address: 

NPWC Engineering 
Bldg.458, Code 400 

Analytical Report 

Petroleum Range Organics by FLPRO 
Lab Report Number: 74939 

Sample Date: 11112197 

Phone (850) 452-318013642 NAS Pensacola, FI 32508 Received Date: 11113197 

DSN 922-318013642 Phone #: (850) 452-4315 Sample Site: Panama City 

FAX (850) 452-279912387 Contact: Paul Semmes Job Order No.: 1396004 

LAB Sample 10iI 1- 74939 
Sample Neme I location NAVCSS 

MW.363 

Collector's Name BHIPK 

Date & Time Collected 11/12197 ® 1400 

Sample Typa (composite or grab) Grab 

Analyst J. Moore 

Date of e.traction Ilnlllala 11/17197 JJ 

Date of Analysis 11125197 

Sample Matri. GW 

Dilution • 5 

DeL 

Parameter 1- 74939 units Llmll Flags 

Petroleum Range Organics by FlPRO 12 mgll 1.25 

SURROGATE SPIKE RECOVERIES 
Acceptance 

limits Percent Recovery 

ortho.Terphenyl 82·142 • 83 

Nonalrillcontane (Col9) 42·193 • 86 

COMMENTS : • ,. Suggested surrogate recovery limits listed In the method. In·house laboratory limits are in the process of being determined. 

BDL. Below Detection limit. mg/l • mlllgram par liter. mgiKg. milligram par Kilogram. 

Approved by : Data: ___ 121219....;....;..7 __ 

( 

Page 1 of1 End of Report 



Navy Public Works Center 
Environmental Laboratory 

Analytical Report 

Total Lead by Method 239.2 
Bldg. 3887, Code 440 Client: NPWC Engineering Lab Report Number: 74939 

NAS Pensacola, FL 32508 Address: BIdg.458, Code 400 Sample Date: 11/12/97 

Phone (850) 452-3180/3642 NAS Pensacola, Fl 32508 Received Date: 11/13/97 

DSN 922-3180/3642 Phone #: (850) 452-4315 Sample Site: Panama City 

FAX (850) 452-2799/2387 Contact: Paul Semmes Job Order No.: 139 8004 

LAB Sample IC* 1- 	74939 
Sample Name / Location NAVCSS 

MW 5 383 

Collector's Name P. Keane 

Date & Time Collected 11/12/97 	(g) 	1400 

Sample Type (composite or grab) Grab 

Analyst B. Nelson 

Date of Analysis 11/17/97 

Sample Matrix GW 

Dilution X 	1 

Element 
Name 1- 	74939 units 

DeL 

Limit Flags 

Lead 0.015 mg/L 0.003 

COMMENTS : 

BDL 	Below Detection Limit. 	mg/L ■ millgram per Liter. mg/Kg milligram per Kilogram. 

Approved by : Date: 	12/2/97 

  

Report Generated 

Page 1 of 1 	 End of Report 

Navy Public Works Center 
Environmental Laboratory 
Bldg. 3887, Code 440 
NAS Pensacola, FL 32508 
Phone (850) 452-3180/3642 
DSN 922-3180/3642 
FAX (850) 452-2799/2387 

LAB Sample IDIlI 

Sample Name' Location 

Collector's Name 

Date & Time Collected 

Sample Type (composite Dr grab, 

Analyst 

Date 01 Analysis 

Sample Matrix 

Dilution 

Element 
Name 

Lead 

COMMENTS : 

BDL. Below Detection LlmlL 

Approved by : 

1-

1· 

Client: NPWC Engineering 
Address: Bldg.458. Code 400 

NAS Pensacola. FI 32508 
Phone #: (850) 452-4315 
Contact· Paul Semmes 

74939 
NAVCSS 

MW.363 

P. Keane 

11'12197 ~ 1400 

Grab 

B. Nelson 

11'17197 

GW 

X 1 

Del 

74939 units Limit Flags 

0.015 mgA. 0.003 

mgIL • millgram per Liter. mg/Kg. milligram per Kilogram. 

, 
/ 

/ 

Analytical Report 

Total Lead by Method 239.2 
Lab Report Number: 74939 

11112197 

11'13197 

Panama City 

1396004 

Sample Date: 
Received Date: 
Sample Site: 
Job Order No.: 

12/2/97 

Report Generated 

Page 1 011 End 01 Report 
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ATTACHMENT F 
Decontamination Certification 

ATTACHMENT F 
Decontamination Certification 



CERTIFICATE 
OF 

DECONTAMINATION 

It is hereby certified that the following Storage Tanks located at the Naval Surface 
Warfare Center, Coastal Systems Station, Panama City, Florida have been decontaminated by the 
Navy Public Works Center (PWC), Pensacola, Florida: 

Bldg 92 
	

Bldg 110 
	

Bldg 300 
	

Bldg 371 
Bldg 94 
	

Bldg 129 
	

Bldg 321 
Bldg 98 
	

Bldg 146 
	

Bldg 363 

The Storage Tanks listed above have been triple rinsed and cleaned in accordance with 40 
CFR 261.7(b)(3)(i) and have been rendered unusable. 

n 
• 
Ruk R Semmes, PE 

1.9nmerniafthiineeri,Ctl  • 
•. 	C 0 n t".; ' 

. : . 

k 	 I-4  

Date 

CERTIFICATE 
OF 

DECONTAMINATION 

It is hereby certified that the following Storage Tanks located at the Naval Surface 
Warfare Center, Coastal Systems Station, Panama City, Florida have been decontaminated QY the 
Navy Public Works Center (PWC), Pensacola, Florida: 

Bldg 92 
Bldg 94 
Bldg 98 

Bldg 110 
Bldg 129 
Bldg 146 

Bldg 300 
Bldg 321 
Bldg 363 

Bldg 371 

The Storage Tanks listed above have been triple rinsed and cleaned in accordance with 40 
CFR 261.7(b)(3)(i) and have been rendered unusable. . 

. _ .. ---~ ... - .-. . -. 
... ..... " ..:. .... '"1! ., ;:t.~--"'-<--_ 

_ "'-~·.:Jr~~r:::-l "'~l . .-' . .,.. - 7".........-~·' •. _ .... (". ,'" 
~,.:..\~.;.,.~ .. ' .................... .: . .:... : 

Date 



ATTACHMENT G 
Discharge Reporting Form 

ATTACHMENT G 
Discharge Reporting Form 



gnat of Owned Operator or Authorized Representative 

100 DOM 
1101 el, It 

or*. moans west PM iles 

aamPora daft 	. 
Ma a Grew Awa.Sao A 

relo Fait. 110104 11104 
9,1111411111 - , 

12-09-1997 10.24AM 
	COASTS'STA 8502344774 

	 P. 4 

Florida Department of Environmental Regulation 
lbrn lt7wer Omce Rh*. • 2600 Rink Shore Rood • lbitahavece. Florid:132399-2400 

OP PIM 1 /Meting 

94101 Mt bid*. Mir** lkom - 
'ft., Do  Dreetribir 10. MOO 

on Isirrerolir 
nes NI ip, 

Discharge Reporting Form 

Use this form to notify the Department of Errnronmental Regulation of: 

1. Results of tank tightness tasting that exceed allowable tolerances within ten days ol receipt of test result. 

2. Petroleum discharges exceeding 25 gallons on pervious enlaces es described in Section t7-7151A80 F.A C within one woridng day of disci:may. 

3 Hazardous substance (CERCIA regulated). discharges exceeding spoilt:stiff reportable quantities astaldistied in 17-781.480(2) F.A.C.. within 
one working day of the discovery. 

1. Wihin one working day of discovery of suspected releases confirmed by: (a) releesed regulated =ketonesa or pollutants dimwitted in 
the surrounding wee (b) unusual and unexplained storage system operating conditions. (c) monitoring results from a leek detection method 
Or from a tank closure assessment that indicate a release may have occurred. or (d) manual tank gauging results for bolo of 550 gallons 
or less, exceeding ten gallons per weekly test or five gallons averaged over four oomocutive weeidy testa 

Mail to the DER District Office In your area listed on the rearm aided this form 

1. DER Facility 1D Number:  038518667  

PLEASE PRINT OR TYPE 
Complete all applicable blanks 

	 2 Tank Number'  363  

 

8/11/97 3. Data: 	 

 

  

4. Nicety Name:  COASTAL SYSTEMS STATION  

Facility Owner or Operator: 	U. 	NAVY (CODE CP2 S)  

Facility Address.  6703 WEST HIGHWAY 98, PANAMA CITY, FL. 32407-7001  

Telephone Number: (  R50  )  235-5474  

Mailing Adores=  SAME  ALABOVE  

5. Date of receipt of tea results or discovery: 	8/7/97 	monthkley/year 

6. Method of initial discovery. (circle one only) 
A. Liquid detector (automatic or manual) 
8. VIIP01 detector (automatic or manual) 
C Tightness test (underground tanks only). 

7. Estimated number of gallons discharged:  < 5  

& What pad of storage system has leaked? (circle all that apply) 	A. Dispenser 

9. Type of regulated substance discharged. (circle one 
A. leaded gamine 	D. vehicular diesel 	usisdfwaste off 
13. unleaded gasoline 	F aviation gas 	M. deed 
C. gasohol 	 G. lei fuel 	 0. riewilube o8 , 

IQ Cause of leak. (circle all that apply) 
A. Unknown 	C. Loosoconnection 	E. Puncture 	G. SO 	Of. 	(specify)  DA,. 
8. Split 	D. Corrosion 	F. Ins tallation faikrre 	H. Overfill 	 k''' DURING REMOVAL  

11. Type of financial responsibility. Orate one) 

c ? 
A. Third party insurance provided by the state Insurance contractor 	Not applicable 
B. Sell-insurance pursuant to Chapter 17.769.500 F.A.C. 	 None 

12. To the beet of my knowledge and belief all Information embedded on 	 accurate, and complete. 

County: 
	BAY 

D. Emptying and Inspection. 
E. Inventory contra 

F. Vapor of virell• Signs ol a discharge in the vicinity. 
(fp Closure:  SHEEN 	(explain) 
H. Other 	  

a Pipe C. Fitting El Tank ()Unknown 

V. hazardous substance Includes pesticides, ammonia, 
chlorine and derkettivol (writs in name or Chemical Abstract 

	

Serlice CAS number) 	  

	

Z. other (mile in name) 	  

_ 	)4_ CRASS 
Printed Name of Owner, Operator or Authorized Representative 

NoMmil awn W1elo441 MOM/ Cor041 OW* 90/141/1494101 
MO Comomom Come WV Memo 414 9494 401/ 

014oft 014.111 
OM CM 111 111.9 M?II 9.moolom *OA Imo 9 9111 

Imio 77701 mommil norms MIMI rr,,, %NO 
191 /10 C.01/ 

NOM Mr 
1171144 /Sol 

41/19/ 19901191 
0/0 WWI 11/1 /91 

1 2-09-1 997 1 0 . 2.:1At--1 =-;:;0) COt,STS'vST A B5323.:1.:1 77 ~ 

,,\~~, 
,f/l .. ' ~', " 

(i('~~~ ~~.~,\ Flur~da Depa,-tment Of Environmental RegulatIon 
~ ~~~~ 1""1,. ~~ Orner Dlc'-.• zesoo Rlalr Stune RoIId • '13dtahatoce. FIorfd:a '2399-2400 

"'4ltcp ,,~ •• 
.. " 

Discharge Reporting Form 

Us. ctris 'Ofm 10 notify the O.partment d Envirormental Regul8tfon ct. 

P . .:1 

~ ..... "....." 
.... ,.. **"-.............. 
-.... ......... tIl_ 

II1II ............. ,.; .. ",a 

, . Results d tank lightness tasting that eceed aIkMa~. 1oI«aren wlthifl tvrt days of recel~ of test resutt. 

2. Petroleum ~rgn ~ng 25 gallons on pervious surt.cft IS de8cfibed In Seeton 17-711"'" F.AC. .,....., one \\OrIdng dill cf~. 

3. Hazardou; substance (CERCLA regulated). dItchIrgH ~ epplcllble ~ quanllties 8ItaI:lI"-d In 17-78U8O(2) F.A.C .• within 
one working day 01 the dIscowery 

4. Wlhin O~ ~'kinv day of diSCO\lVfy 01 suspeoCed releases corlJrmed by: (I) .. ...ad regulated subetallCeI or poIIu..a dhacCYtfed In 
thlt surrounding .... (b) unusual .nd uneKpiatned _ace .,..em operating condIIIonI. (c) rnolilloring ,... from ,leek ct.t.cllon method 
or from a tElflk closure assessment thel ~ .. a release may hllY8 occurred. or (d) MlnUllIInk gauging ,... for ... of 550 gaIon. 
or less. exeeeding ten QIIIans J* wnkIy test or IIYe gelons ~ C1t'ef four ~ weeIdy ...... 

Mail to the OER Olltrtct otr~ In ygu' ••• I&I8d on \he ....... d thII form 

t. OER Facility 10 Number: 038518667 

PlEASE PRINT OR TYPe 
CornJ)/ete .. eppllcatM btl". 

363 ___ 2. Tank Number: -..,;;.....;..;;. ____ _ 

4.' Fdlly Neme: COASTAL SYSTEMS STATION 

3. Oete: _8_'_11_'_9_7 __ _ 

Facili1y Owner Of O.,.,ator: _..;,.1J..;,.' _S~._NA~vY~(.:...C..:..O_O_!_C_P_2_S..;,.) ___________________ _ 

FacilitV Address: 6703 WEST HIGHWAY 98. PANAMA CITY. FL 32407-7001 

Telephone Number: ( 8)0 ) 235-5474 c .... .....,. BAY 
~ .. ,.--~~------------------------------

Mailing Address: SAME ALAa~:;,:O:;",;V-=E~ _________________________ _ 

5. 0 •• of receipt 01 'est r.sulls 01' cflSCiO\'efy: -.,;8;...:./..;,.7..;,.1..;,.9_' ___________________ mo~~ 

6. Method 01 initial OlSC(Mtry. (drc;le one on", 
A. liquid detectOf (automatic or manu8~ 
8. vapOl' detector (automatic: Of manual) 
C, Tightness test (undergrOUnd tanks only). 

0. EmJ)lying and Inspection. 
E. Inyentory control. 

F. v.por of ~ I91s ~ a dllChargt In the \'lclnIty. 
@ CIo8ure: SHEEN cexJUln) 
H.~ ___________________ ___ 

1. Estimated number 01 gallons cischl'~: _<;:",,:,.5 _________________________ _ 

8. Whit part of storage system has leaked? (circle 811 lhlll apply) A. Oitpet..... II. Pipe C. Fitting 0. iIIr* @UnkncIWn 

9. Type of rtPted.lUbttance dechllrged. (circle oneJ.... 
".. leaded gesoI,. o. ~hleut .... chMI \!) ~ ott 
B. unleaded ~uoIlne F. .....1100 g.. M. cIeIeI 

V. hlzardoUl IJUbstence Inctudes pesIddes. emrnonll, 
chbIne end ~ (wrIIe In .... orCherrWcll ~ 

C. gaohol G. jet fuel O. newr\.lbe dI I 

SeMce CAS numblf) __________ ___ 

z. GIMf (write In name) . 

10. Cause d leek. (Circle all th.t 1IPPfy) 
A. Unknown C. loosec;onnection E. Puncture 
9. S~t O. eor,OIIori F. Ina!al1atIon failure 

11. lYpe of financ;11I ,esponslbility. (c;irgle one) 
A. Third patty I'lalranee J'nwided by the state InturIlr"QJ «Jntrldor 
9. Self-insurance pursuant 10 Ch8J)ler t7·76V.500 FAC. 

o. SpII_~_ 
H. 0verfII 

(9 Ohf (~) DAMAGED 
PURING REMOVAL 

t2. To the b •• t 01.." knawtedge Md .... .., ... I"farm.lon ........ ttecI on .... if • ....oII 

--...J.. M. CROSS ___ __ 
P,lrlted Name 01 Owner. Opet'etor or AuthorIZed A.pr...ma.\18 

_111-
..,o._,.....,~ .. _r __ ._ 

,.,. ' .. 11.)11 

_11_ 
"" -.,..---...... --, .... -...... 1'GIt 

_a.­_0lIl,._ 
~--­... .,.- . == 

-~---.­_ ... ---... _.~"""""A 
-~"-.'-­..... - , 



ATTACHMENT H 
Disposal Document - Residual Product 

ATTACHMENT H 
Disposal Document - Residual Product 



A. Transporters Phone Mrt90-• ria* 

B. Transporters Phone f 000— 441" 

TRANSPORTER #1 

1. Generators US EPA ID No. 

5. Transporter 1 Company Name 

S01.477f6(m) (0)1944L  sF4di1F 

7. '2ansportor 2ompany Name 	 8. 	.4  US EPA ID Number 

P,o(/ #11"74e/410.) 71,40Spe,417.  

9. Designated Facility Nome and Sit. Aridness 	 10. 	US EPA ID Number 

ri

dp‘trOW/Rio IA/A./7;5-  ,sr,40.1 
I FO AVE." A 
n Da,  LA' .91 34 6 /1  

NON-HAZARDOUS 
WASTE MANIFEST  

3. Generators Name and .5talln9 Addrm 
C 04 37;rysTrof s 74 7To 
y8 My Pvaif744- 4/ j 94'4 MA C' 41•5:4C fr 3,2 Y0 

4. Generators Phone ( 70 	) our- ...n7 7 

Manifest 
Docunairrt No. 
• • r• • 

O. 	US EPA ID Number 
a,c). op .3 4-J 7. 

r .442/ 3357` j/ 	D 	A, 
1. Wads Snipping Name and Description 12. Contalms 

No. T. 
Total 

Dowdy 

a.  

00) T7" 3 o o 0 6;/ oi J7F. 
b. 

C. 

d. 

D. Additional Desortptlam for Materials IJsted Above e5P tnivrAirizus,"7 

) 	., 	 teoof Geo 	reA  
15. Special Mending Instructions and Additional Irdormadon 	

6 
TRANSPORTED TO: 

C S 
DATE: 	 /  

l· 
1. Gtnntor'l US EPA ID No. 

us EPA 10 Number 

Co 

d. 

, 5. Spec;iaJ HlI'ICIIing IneINr:::IionIIlId AdditioM IrifonnItkIn 

(5 eo t/ (I/.t) £,J 4~,{ J... 0 II FtlOHf :J6J (, 
"TRANSPORTED TO: 

C'> 0 

TRANSPORTER'1 



CLOSURE ASSESSMENT REPORT  
UNDERGROUND STORAGE TANK 

BUILDING 98 

NAVAL SURFACE WARFARE CENTER 
COASTAL SYSTEMS STATION 

PANAMA CITY, FLORIDA 

Unit Identification Code: N61331 

Prepared by: 

Navy Public Works Center 
Environmental Department 

310 John Tower Road 
Pensacola, Florida, 32508 

Prepared for: 

Commanding Officer, Coastal Systems Station 
Dahlgren Division, Naval Surface Warfare Center 

6703 West Highway 98 
Panama City, Florida 32407-7001 

Mr Mike Clayton, Code CP2S, Environmental Engineer 

December 1997 
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December 1997 
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CLOSURE ASSESSMENT REPORT 
UNDERGROUND STORAGE TANK 

BUILDING 98 

1.0 Facility 

Building 98, Naval Surface Warfare Center 
Coastal Systems Station 
Panama City, Bay County, Florida 

2.0 Operator 

Commanding Officer, Coastal Systems Station 
Dahlgren Division, Naval Surface Warfare Center 
6703 West Highway 98, Code CP2S 
Panama City, Florida 32407-7001 

3.0 Site Location 

The Coastal Systems Station is located along St Andrew Bay in Panama City, Florida (Figure 1). 

4.0 Date of Closure 

8 August 1997 

5.0 Project Description  

The US Navy Public Works Center (PWC), Pensacola, Florida was tasked by the Coastal Systems 
Station (CSS), Panama City to close a 560 gallon underground storage tank (UST) system located on the 
west side of Building 98, CSS Panama City (Figure 2). The UST was removed, cleaned and rendered 
unuseable by PWC. Photographs of the removal are provided as Attachment A. The UST was properly 
disposed by the US Navy, Defense Reutilization and Marketing Organization (DRMO), Pensacola, 
Florida (Attachment B). 

The Application for Closure of Pollutant Storage Tank System, Underground Storage Tank 
Installation and Removal Form, Closure Assessment Form, and Decontamination Certification are 
provided in Attachments C, D, E, and F respectively. 

6.0 Tank Contents 

The UST was used to store diesel for on-site heating. The contents were emptied by CSS prior to 
commencement of work. 

The rinsate from the UST cleaning operations was disposed at the Fire Training Facility, Building 
439, CSS, Panama City. The petroleum constituents were seperated from the water and incinerated. 
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7.0 Tank Condition 

The UST was cylindrically shaped and constructed of steel. The UST was in good condition at the 
time of removal. 

8.0 Excavation Area 

The excavation was made approximately eight (8) feet wide, ten (10) feet long and five (5) feet 
deep. The excavation was filled with clean fill, compacted to grade, and paved with concrete. 

Contaminated soil was encountered during the excavation process (Attachment G). Approximately 
2 cubic yards of contaminated soil was removed. The contaminated soil was removed horizontally until 
the hydrocarbon levels in the surrounding soil were less than 50 parts per million (ppm). The 
contaminated soil was removed vertically until groundwater was encountered. The contaminated soil was 
stockpiled and is planned to be properly disposed by Southern Waste Systems, Inc (SWS) within six 
months. 

9.0 Soil Screening 

Six (6) soil borings were installed around the UST using a manually operated hollow stem auger. 
The soil samples were collected and screened for organic vapor concentrations using the headspace 
screening technique. The soil samples were extracted at the limits of the excavation and underneath the 
middle of the UST. The soil boring locations and screening results are provided in Attachment E. 

The soil screening was conducted in accordance with the headspace screening criteria in Chapter 
62-770 FAC and PWC's Comprehensive Quality Assurance Plan using an organic vapor analyzer (OVA). 
The OVA was manufactured by Thermo Environmental Instruments, Inc (Model 680 HVM) and equipped 
with a flame ionization detector (FID). 

10.0 Groundwater Analysis 

A temporary groundwater monitoring well was installed on.  5 November 1997 by GFA 
International, Inc (GFA), Sarasota, Florida. The well was constructed with a 2" diameter by 13 foot long, 
Schedule 40 polyvinyl chloride (PVC) riser. The riser was equipped with a ten foot long by 0.010 inch 
slotted screen. The well consisted of a course silica sand filter and a bentonite seal. The top of the well 
was encased with concrete and equipped with a lock and a steel cover. The well location, well 
construction diagram, and groundwater laboratory analyses are provided in Attachment E. 

The well was sampled by PWC on 13 November 1997. These samples were transported to the 
PWC Laboratory in Pehsacola, Florida and analyzed for volatile content in accordance with 
Environmental Protection Agency (EPA) Method 8260, for poly aromatic hydrocarbons (PAH's) in 
accordance with EPA Method 8270, for ethylene dibromide content in accordance with EPA Method 504, 
for lead content in accordance with EPA Method 239.2, and for total petroleum hydrocarbon content in 
accordance with the State of Florida, Petroleum Range Organics (FL-PRO) method. 
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11.0 Findings and Conclusions 

The site is contaminated. The contaminated soil above the groundwater level was removed but the 
groundwater analysis yielded high levels of petroleum contamination. 

12.0 Recommendations  

A Contamination Assessment Report (CAR) should be prepared for this site. 

13.0 Closure Assessment 

Performed by the US Navy, Public Works Center (PWC) Pensacola, Florida. 

14.0 Project Manager 

Paul R. Semmes, P.E. 

15.0 Project Number 

1396004 

16.0 Report Date 

5 December 1997 
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The engineering evaluations and professional opinions rendered in this Closure Assessment 
Report that describes the work associated with the storage tank removal at the Coastal Systems 
Station, Panama City, Florida were conducted or developed in accordance with the commonly 
accepted procedures consistent with applicable standards of practice. If conditions are determined 
to exist differently than those described, the undersigned professional engineer should be notified 
to evaluate the effects of any additional information on the design described in this report. 

The engineering evaluations and professional opinions rendered in this Closure Assessment 
Report that describes the work associated with the storage tank removal at the Coastal Systems 
Station, Panama City, Florida were conducted or developed in accordance with the commonly 
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to exist differently than those described, the undersigned professional engineer should be notified 
to evaluate the effects of any additional infonnation on the design described in this report. 
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FIGURE 2 
Site Map 
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Site Map 
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ATTACHMENT C 
Application for Closure of 

Pollutant Storage Tank System 

ATTACHMENT C 
Application for Closure of 

Pollutant Storage Tank System 



APPLICATION FOR CLOSURE OF POLLUTANT STORAGE TANK SYSTEM 

Provide the facility information requested below. 

FDEP Facility # N/A 	Facility Name NSWC - CSS  

Facility Location  Building 98 

Property Owner  Commanding Officer. Coastal Systems Station (Code P25)  

Property Owner Address 6703 West Highway. 98 Panama City. Florida 32407-7001  

Phone  (850) 235-5859  

Method of Tank Closure Removal 

Pollutant Storage Systems Specialty Contractor (PSSSC) who will be on site supervising 
closure activities. Attach copy of PSSSC license. 

Individual Licensed as PSSSC 	N/A 	PSSSC # 	N/A 

Firm  U.S. Navy - Public Works Center (PWC)  

Address  310 John Tower Road. Pensacola. FL 32508  

Indicate the firm (s) that will degas, remove, and transport the tank(s), and the method of 
degassification. 

Degassification Method  Air Eduction (API 1604-4.2.5)  

Firm Removing Tanks  U.S. Navy - Public Works Center (PWC) 

Contact  Mr. Paul Semmes. P.E. 	 Phone  (850) 452-4315 

Firm Transporting Tanks  U. S. Navy - Public Works Center (PWC) 

Contact  Mr. Paul Semmes. P.E. 	 Phone (850) 452-4315 

Firm Receiving Tanks for Ultimate Disposal  U.S. Navy - DRMO 

Contact  Mr. Gayle Brown 	Phone  (850)452-3459 

APPLICATION FOR CLOSURE OF POLLUTANT STORAGE TANK SYSTEM 

Provide the facility information requested below. 

FDEP Facility # ..... N,J,I,/ .... A'--_______ Facility Name NSWC - CSS 

Facility Location --oIoB.u.ulWjJLllld.u..in .. a....:9:..l118~ __________________ _ 

Property Owner Commandina Officer Coastal Systems Station (Code P25) 

Property Owner Address 6703 West Hiahway 98 panama City Florida 32407-7001 

Phone (850) 235-5859 

Method of Tank Closure _RU¥lem~oy~au.1 __________ _ 

Ponutant Storage Systems Specialty Contractor (PSSSC) who will be on site supervising 
closure activities. Attach copy of PSSSC license. 

Individual Licensed as PSSSC _----'N~/u..A.It.-___ PSSSC # _-..,...oI..lNiL.,i1 A.,!,.-. ____ _ 

Firm U S Navy - Public Works Center (PWC) 

Address 310 John Tower Road. pensacola FL 32508 

Indicate the firm (s) that will degas, remove, and transport the tank(s), and the method of 
degassification. 

Degassification Method Air Eduction (API 1604-4.2.5) 

Firm Removing Tanks U S Navy - Public Works Center (PWC) 

Contact Mr. Paul Semmes. p E. Phone (850) 452-4315 

Firm Transporting Tanks U S. Navy - Public Works Center (PWC) 

Contact Mr. Paul Semmes. p.E Phone (850) 452-4315 

Firm Receiving Tanks for Ultimate Disposal _U.loU.Io.S.z........LN.llIaI.l.VY~-.... D~RM~~Q:....-______ _ 

Contact Mr. Gayle Brown . Phone (850)452-3459 



Indicate the laboratory that will conduct groundwater analysis. 

Contracted Laboratory U.S. Navy - PWC 	Phone (850) 452-3180 

Contact  Mr. Joe Moore 	FDEP QA/QC  920121G  

Indicate firm(s) transporting and disposing of contaminated soils. 

Firm Transporting Soils  Southern Waste Systems. Inc.  

Contact  Ms. Candace Esparza 	Phone  (850)234-8428 - 

Firm Remediating/Disposing Soils  Southern Waste Systems, Inc.  

Contact  Ms. Candace Esparza 	Phone  (850) 234-8428  

Disposal/Remediation Method  Landfill  

Indicate the firm(s) that will transport and ultimately dispose of residual product and 
sludge from the tanks. 

Firm Transporting Residual Product and Sludge  Southern Waste Systems. Inc.  
(850) 234-8428 

Contact Ms. Candace Esparza 	 Phone  (850) 234-8428 

Firm Receiving/Disposal Residual Product and Sludge Southern Waste Systems, Inc 
(850) 234-8428 

Contact Ms. Candace Esparza 	Phone (850) 234-8428 

Indicate the firm and names of personnel that will conduct field sampling. 

Contracted Firm  U.S. Navy - Public Works Center (PWC)  

Contact  Mr. Paul Semmes, P.E. 	Phone  (850) 452-4315  

Person (s) Sampling  Mr. Paul Semmes. P.E.  

Equipment used for soil screening (Specific Make and Model)  Organic Vapor Analyzer  

(OVA) Thermo Environmental (680 HVM equipped w/Flame Ionization Detector (FID).  

Indicate the laboratory that will conduct groundwater analysis. 

Contracted Laboratory U. S Navy - PWC Phone (850) 452-3180 

Contact Mr. Joe Moore FDEP QAlQC 920121G 

Indicate firm(s) transporting and disposing of contaminated soils. 

Firm Transporting Soils Southern Waste Systems. Inc 

Contact Ms Candace Esparza Phone (850)234-8428 ' 

Firm RemediatingIDisposing Soils Southern Waste Systems Inc. 

Contact Ms Candace Esparza Phone (850) 234-8428 

DisposallRemediation Method ....... L,d;jakLl'nloljdfiwl ..... 1 _______________ _ 

Indicate the firm(s) that will transport and ultimately dispose of residual product and 
sludge from the tanks. 

Firm Transporting Residual Product and Sludge Southern Waste Systems Inc 
(850) 234-8428 

Contact Ms. Candace Esparza Phone (850) 234-8428 

Firm ReceivinglDisposal Residual Product and Sludge Soythern Waste Systems. Inc 
(850) 234-8428 

Contact Ms Candace Esparza Phone (850) 234-8428 

Indicate the firm and names of penonnel that will conduct field sampling. 

Contracted Firm U. S. NaY}' - Public Works Center (PWC) 

Contact Mr Paul Semmes. P.E. Phone (850) 452-4315 

Person (s) Sampling Mr Paul Semmes P E 

Equipment used for soil screening (Specific Make and Model) Or~anic Vapor Analyzer 

(OYA) Thermo Environmental (680 HVM) equipped W/Flame Ionization Detector (FID). 



ATTACHMENT D 
Underground Storage Tank 

Installation and Removal Form 

• 

ATTACHMENT D 
Underground Storage Tank 

Installation and Removal Form 
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Florida Department of Environmental Regulation 
Twin lbsvers Office Bldg. • 2600 Blair Stone Road • Tallahassee, Florida 32399-2400 

Underground Storage Tank Installation and Removal Form 
For Certified Contractors 

Pollutant Storage System Specialty Contractors as defined in Section 489.113, Florida Statutes (Certified contractors as defined in Section 17-761.200, 
Florida Administrative Code) shall use this form to certify that the installation, replacement or removal of the storage tank system(s) located 
at the address listed below was performed in accordance with Department Reference Standards. 

General Facility Information 

1. DER Facility Identification No 	N/A 

2. Facility Name: 	NSWC Coastal Systems Station Telephone- ( 850 ) 2 3 5-5 8 5 9 

3. Street Address (physical location). 	Building 98 

4. Owner Name. 	CO, Coastal Systems Station Telephone- (850 ) 23 5-5 8 5 9 

5. Owner Address.  6 703 West Highway 98, 	Panama City,  Florida 32407-7001 

6. Number of Tanks: 	a. Installed at this time  None 	b. Removed at this time  One 

7. Tank(s) Manufactured by-  Unknown 

8. Date Work Initiated:  8 /8/9 7 	9. Date Work Completed- 	8/8/97 

Underground Pollutant Tank Installation Checklist 

Please certify the completion of the following installation requirements by placing an (X) in the appropriate box. 

1. The tanks and piping are corrosion resistant and approved for use by State and Federal Laws. 	 ❑ 

2. Excavation, backlit' and compaction completed in accordance with NFPA (National Fire Protection Association) 30(87), API 	El 
(American Petroleum Institute) 1615, PEI (Petroleum Equipment Institute) RP100-87 and the manufacturers' specifications. 

3. Tanks and piping pretested and installed in accordance with NFPA 30(87), API 1615, PEI/RP100(87) and the manufacturers' 	❑ 
specifications. 

4. Steel tanks and piping are cathodically protected in accordance with NFPA 30(87), API 1632, UL (Underwriters Laboratory) 	❑ 
1746, STI (Steel Tank Institute) R892-89 and the manufacturer's specifications. 

5. Tanks and piping tested for tightness after installation in accordance with NFPA 30(87) and PEI/RP100-87. 	 ❑ 

6. Monitoring well(s) or other leak detection devices installed and tested in accordance with Section 17-761.640, Florida 	 ❑ 
Administrative Code (F.A.C.) 

7. Spill and overfill protection devices installed in accordance with Section 17-761.500, F.A.C. 	 ❑ 

8. Secondary containment installed for tanks and piping as applicable in accordance with Section 17-761.500, F.A.C. 	 ❑ 

Please Note: The numbers following the abbreviations (e.g. API 1615) are publication or specification numbers issued by these instututions. 

Underground Pollutant Tank Removal Checklist 

1. Closure assessment performed in accordance with Section 17-761.800, F.A.C. 

2. Underground tank removed and disposed of as specified in API 1604 in acordance with Section 17-761.800, F.A.C. 	 rn 
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Underground Storage Tank Installation and Removal Form 
For Certified Contractors 

Pollutant Storage S~tem Specialty Contractors as defined in Section 489.113, Rorida Statutes (Certified contractors as defined in Section 17·761.200, 
Florida Administrative Code) shall use this form to certify that the installation, replacement or removal of the storage tank system(s) located 
at the address listed below was performed in accordance with Department Reference Standards. 

General Facility Information 

2. Facility Name: NSWC Coastal Systems Station Telephone: (850 ) --,,2=3.::;.,5...;-5;;;..;8:;.:5;..;.9 ____ _ 

3. Street Address (physicallocalion): _=B=u=i=1=d:..=i:.;:n:..s;;SL....,;;9=8;..... _________________________ _ 

4. Owner Name: CO, Coastal Systems Station Telephone: ~ )--=2:..:::3..:::.5-,-5::....:8=5~9 ____ _ 

5. Owner Address: 6703 West Highway 98. Panama City. Florida 32407-7001 

6. Number of Tanks: a. Installed at this time None b. Removed at this time --",O.::n""e,"-_ 

7. Tank(s) Manufactured by: _U:::.;n:::k~n::;o:::..wn= _______________________________ _ 

8. Date Work Initiated: ---==8'""/..:::8;..0..1..:.9..:.7 _________ _ 9. Date Work Completed: _--"-8:.../8""'/-...:9;..;7 ________ _ 

Underground Pollutant Tank Installation Checklist 

Please certify the completion of the following installation requirements by placing an (X) in the appropriate box. 

1. The tanks and piping are corrosion resistant and approved for use by State and Federal Laws. D 
2. Excavation, backfill and compaction completed in accordance with NFPA (National Fire Protection Association) 30(87), API D 

(American Petroleum Institute) 1615, PEl (Petroleum Equipment Institute) RP1oo-87 and the manufacturers' specifications. 

3. Tanks and piping pretested and installed in accordance with NFPA 30(87), API 1615, PEIIRP100(87) and the manufacturers' 0 
specifications. 

4. Steel tanks and piping are cathodically protected in accordance with NFPA 30(81), API 1632, UL (Underwriters Laboratory) D 
1746, STI (Steel Tank Institute) R892·89 and the manufacturer's specifications. 

5. Tanks and piping tested for tightness after installation in accordance with NFPA 30(81) and PEI/RP100·87. D 
6. Monitoring well(s) or other leak detection devices installed and tested in accordance with Section 17-761.640, Rorida 0 

Administrative Code (FAC.) . 

7. Spill and overfill protection devices installed in accordance with Section 17-761.500, F.AC. D 
8. Secondary containment installed lor tanks and piping as applicable in accordance with Section 17-761.500, FAC. 0 

Pl •••• Note: The numbers following the abbreviations (e.g. API 1615) are publication or specification numbers issued by these instututions. 

Underground Pollutant Tank Removal Checklist 

1. Closure assessment performed in accordance with Section 17·761.800, FAC. 

2. Underground tank removed and disposed of as specified in API 1604 in acordance with Section 17·761.800, FAC. 
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ATTACHMENT E 
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Soil & Groundwater Analyses 



121211111121$11111111111118111, 

Florida Department of Environmental Protection 
-NM Towers Office Bldg. • 2600 Blair Stone Road • Tallahassee. Florida 31399.2400 

CEP N...1 

kn. n,kSailSiillemozzaa:m 

Effeebibe rem 	to tgqa 

DEP Abylicuiee No. 

Closure Assessment Form 
	 Mice la by DET1 

Owners of storage tank systems that are replacing, removing or closing in place storage tanks shall use this form to demonstrate that a stora 
system closure assessment was performed in accordance with Rule 62-761.800(3) or 62-762.800(3), Florida Administrative Code. 

Please Print or Type 
Complete All Applicable Blanks 

1. Date  12/ 5 /97  

2. DEP Facility ID Number. 	N/A 

 

3. County 	Bay 

 

  

4. Facility Name:  NSWC Coastal Systems Station 

  

5. Facility Owner:  Commanding Officer, Coastal Systems Station 

6. Facility Address:  Building 98 

7. Mailing Address:  6703 West Highway-- 98, Panama City, Florida 32407-7001 

8.. Telephone Number: ( 850) 235-5859 9. Facility Operator. Mike Clayton 

10. Are the Storage Tank(s): (Circle one or both) A. Aboveground or 	O. Underground 

• 11. Type of Products) Stored:  Diegel 

 

  

12. Were the Tank(s): (Circle one) A. Replaced () Removed C. Closed in Place D. Upgraded (aboveground tanks only 

13. Number of Tanks closed: 	One 
	 14. Age of Tanks: 	45 

Facility Assessment Information 

0 

NaTv 

0 

Net 
 APPDobbis 

1. Was a Discharge Reporting Form submitted to the Department? 
If 	When: 	 Where*  yes, 

2. Is the depth to ground water less than 20 feet? 0 0 
0 0 0 3. Are monitoring wells present around the storage system? 

If yes, please specify 	OVapor Monitoring 	 g Water Monitoring 
0 gil 0 4. Is there free product present in the monitoring wells or within the excavation? 
O 0 IS 5. Were the petroleum hydrocarbon vapor levels in the soil greater than SCO parts per million for gasoline? 

Specify sample type: 	0 Vapor Monitoring wells 	p Soil sample(s) 	
0 

O SI 0 6. Were the petroleum hydrocarbon vapor levels in the soils greater than SO parts per million for diesel/kerosene? 
Specify sample type: 	0 Vapor Monitoring wells 	gi Soil sample(s) 

Ig 0 0 7. Were the 	laboratory results of the 	water sample(s) greater than the allowable state target levels? analytical 	 ground 
(See target levels on reverse side of this form and supply laboratory data sbeet(s). 

O 0 0 8. If a used oil storage system, did a visual inspection detect any discolored soil indicating a release? 
0 0 0 9. Are any potable wells located within 1/4 of a mile radius of the facility? 
0 0 0 body 	1/4 	of the site? If yes, indicate distance: 	1 DC  irl 10. Is there a surface water 	within 	mile radius 

CM 0 0 11. A detailed drawing or sketch of the facility that includes the storage system location, monitoring wells, buildings, 
storm drains, sample locations, and dispenser locations must accompany this form. 

El 0 0 12. If a facility has a pollutant storage tank system that has both gasoline and kerosine/diesel stored on site, both EPA 
method 602 and EPA method 610 must be performed on the ground water samples. 

Florida Department of Environmental Protection 
1Wtn Towen Office Bide.. 2600 Blair Slone Road. Tall&N.uee. Flolid..a J2J99.~400 

DEP~Ne. _____ _ 

-:~. . '. -.' -. ~ ". 
Closure Assessment Form 

Owners o( storage tanle systems that are replacing. removing or closing in place storage tanlcs shall use this (orm to demonstrate that a sto 
system closure assessment was perfonned in accordance with Rule 62-761.800(3) or 62-762.800(3). Aorida Administrative Code. ra 

1. Date 12 / 5 /9 7 

2. DEP Facility ID Number: N/A 

Please Print or 'JYpe 
Complete All Applicable Blanks 

4. Facility Name: NSWC Coastal Systems Station 

5. Facility Owner: Commanding Officer, Coastal Systems Station 

3. County _ ... B'-liiau.v _______ _ 

6. Facility Address: ....IB.:.uWli ... l.wd .... i.u.n .. g_9iiU8~ ________ ~ ___________________ _ 

7. Mailing Address: 6703 West Highway- 98. Panama City. Florida 32407-7001 

~ .. ·Telephone N~ber: ( 850) 235-5859 
--~-------------

10. Are the Storage Tank(s): (Clrde ODe or botb) A. Aboveground or 

9. Facility Operator: Mike Clayton 

.® Un~rground 
11. Type of Product(s) Stored: -w.P..IoOi e .. soue ... J ...... ___________________________ _ 

12. Were the Tank(s): (Clrde ODe) A. Replaced ® Removed C. Closed in Place D. Upgraded (aboveground tanlcs only 

13. Number of Tanks closed: One 
---~~-~----------

14. AgeofT~: __ ~4~5~ __________________ __ 

Faclll~~eDt~o~UOD .... 
Yu He AppIIc811 

[) I!I 

I!I [) 

II C 

0 II 
0 C 

B II 

BJ C 

0 C 
0 fa 
III 0 
m 0 

II [) 

C 

C 
II 

C 

[) 

II 
C 
C 
[) 

C 

1. Wu. DiscbarJe R.cponiDg Form submiacd to the DcpIiuDcut? 

Hy~.~: . ~~.-----------------------------
2. Is the depth to pouad wala'less than 20 feet? 
3. Are monitoria, wells prcseDt around the storage system? 

If yes. please specify CVapor Monitoring II Water MonitoriDg 
4. Is there fn:c product present in the monitoring wells or within the excavation? 
5. Were abe petroleum bydrocarbon vapor levels in the soil greater thaD 500 pans per million for '&SO.line? . 

Specify sample type: C Vapor Monitoring wells [) Soil sample(s) jO. 

6. Were the petroleum bydrocarbon vapor levels in the soils JrC&1Cr tbaa 50 pans per milliOD for dieseJlk=oscDe? 
Specify sample type: C Vapor Monitoring ·weDs II Soil samplc(s) 

7. Were the analytical Jabon!ory results of the groUDd Wiler sample(s) greater than the allowable state target levels? 
(See rarget levels OD reverse s.ide oftbis fonD aDd supply Jabon!ory data sbcet(s). 

8. If. used oil storage system. did • visual iDspcc:tjon detect aDy discolored soil indicating. release? 
9. Arc aDy potable wells located within 1/4 of. mile radius oftbe facility? , 

10. Is there. surf-= water body within 1/4 mile radius oftbe site? Hyes. indicate distance: _..II~'O::;.;:CO~ ___ _ 
1 I. A detailed dr.awin, or skcIch of the facility that includes abe scora,e system locatioD. monitoring wells. buildings. 

storm drains. sample locatioDS. aDd dispenser locatioDS must a=ompany this form. 
12. II. facility hu • poUuWlt stora,e tank system tbat bas both ,&soline aDd kerosincldiesel stored OD site. both EPA 

method 602 aDd EPA method 610 must be performed on the grouod water samples. 
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Summary of OVA Readings 

Closure Assessment Report 
Underground Storage Tank, Building 98 

Naval Surface Warfare Center 
Coastal Systems Station 

Panama City, Florida 

Hand Auger Depth Unfiltered Filtered Total Hydrocarbon 
Sample No. (Feet) (ppm) (ppm) Readings (ppm) 

SS-1 5 7 5 2 

SS-2 5 <1 <1 0 

SS-3 5 79 42 37 

SS-4  5 60 15 45 

SS-5 6 17 4 13 

SS-6 6 4 2 2 

Readings for unfiltered samples are total hydrocarbon readings including methane; readings for filtered samples are methane only. 

Notes: ppm = parts per million. 

Summary of OV A Readings 

Closure Assessment Report 
Underground Storage Tank, Building 98 

Naval Surface Warfare Center 
Coastal Systems Station 
Panama City, Florida 

Hand Auger Depth Unfiltered Filtered Total Hydrocarbon 
Sample No. (Feet) (ppm) (ppm) Readings (ppm) 

SS-1 5 7 5 2 

SS-2 5 <1 <1 0 

SS-3 5 79 42 37 

SS-4 5 60 15 45 

SS-5 6 17 4 13 

SS-6 6 4 2 2 

Readings for unfiltered samples are total hydrocarbon readings including methane; readings for filtered samples are methane only. 

Notes: ppm = parts per million. 



BOL = Below Detection Limit. . ug/Kg a microgram per Kilogram. 	• = FL HRS certification pending. ugh 
	

gram per L 

Approved by : 

. Laboratory Director 

Date: 	12/2/97 

Report Generated 

Page 1 of 1 	 End of Report 

Navy Public Works Center 
	

Analytical Report 

Environmental Laboratory 
	

601/602 Volatiles by Method 8260 

Bldg. 3887, Code 440 Client: NPWC Engineering Lab Report Number: 74947 

NAS Pensacola, FL 32508 Address: Bldg.458, Code 400 Sample Date: 11/13/97 

Phone (850) 452-3180/3642 NAS Pensacola, Fl 32508 Received Date: 11/13/97 

DSN 922-3180/3642 Phone #: (850) 452-4315 Sample Site: Panama City 

FAX (850) 452-2799/2387 Contact: Paul Semmes Job Order No.: 139 6004 

LAB Sample IDS 1- 	74947 
Sample Name / Location NAVCSS 

MW 5 98 

Collectors Name P. Keane 

Date & Time Collected 11/13/97 	@ 	1340 

Sample Type (composite or grab) Grab 

Analyst M. Chambers 

Date of Extraction / Initials 11/14/97 MC 

Date of Analysis 11/14/97 

Sample Matrix GW 

Dilution X 	 1 

Compound 
Name 1- 	74947 units 

Dot 

Limit Flags 

Benzene 17 ug/L 1 

Bromodichloromethane BOL ug/L 1 

Bromoform BDL 	• ug/L 2 

Bromomethane BDL ugh 3 

Carbon Tetrachloride 17 ug/L 1 

Chlorobenzene BDL ugh 1 

Chloroethane BDL ugh 1 

2-Chloroethylvinyl ether BDL ugh 1 

Chloroform BDL ug/L 1 

Chloromethane BDL ugh 1 

DIbromochloromethane BDL ug/L 1 

1,2-Dichlorobenzene BDL ugh 1 

1,3-Dichlorobenzene BDL ug/L 1 

1,4-Dichlorobenzene BDL ug/L 1 

Dichlorodifluoromethane BDL ug/L 1 

1,1-Dichloroathane 630 ug/L 10 

1,2-Dlchloroethane BDL ug/L 1 

1,1-Dlchloroethene 91 ugh 1 

trans-1,2-Dichloroothene BDL ug/L 1 

1,2-Dichloropropane BDL ugh 1 

cis-1,3-Dichloropropene BDL ug/L 1 

trans-1,3-Dichloropropene BDL ug/L 1 

Ethylbenzene 90 ug/L 1 

Methylene Chloride BDL ugh 1 

Methyl-tert-butyl ether (MTBE) • BDL ug/I 1 

1,1,2,2-Tetrachloroethane BDL ugh 1 

Tetrachloroethene BDL ug/L 1 

Toluene 510 ug/L 10 

1,1,1-Trichloroethane 130 ug/L 1 

1,1,2•Trichloroethane 3 ug/L 1 

Trichloroethene 2 ug/L 1 

Trichlorofluoromethane BOL ug/L 1 

Vinyl Chloride BDL ug/L 1 

Xylenes (Total) 280 ug/L 1 

SURROGATE SPIKE RECOVERIES 
Acceptance 

Limits Percent Recovery 

1,2-Dichloroethane44 75.133 121 

Toluene-de 86-119 .104 

Bromofluorobenzene 85-116 107 

COMMENTS : 

Navy Public 
Environmental 

Works Center 
Laboratory 

Bldg. 3887, Code 440 
NAS Pensacola, FL 32508 
Phone (850) 452·3180/3642 
DSN 922·3180/3642 
FAX (850) 452·2799/2387 

LAB Sample 10lIl 

Sample Namel location 

Collector'. Name 

Date & Time Collactltd 

Sample Typa (composite or grab) 

Analyat 

Date of EXlnlction I Initial. 

Date of Analyal. 

Sample Matrix 

Dilution 

Compound 
Name 

Benzene 

Bromodlchloromethane 

Bromoform 

Bromomethane 

Carbon Tetrachloride 

Chlorobenzena 

Chloroathane 

2oChioroathylvinyl ether 

Chloroform 

Chloromethane 

Olbromochloromethane 

l,2·0lchlorobenzene 

l,3·0lchlorobenzena 

l,4-0lchlorobenzene 

Olchlorodlfluoromethane 

l,1·0ichloroathane 

l,2·0lchloroathana 

l,1·0lchloroathene 

tran •• 1,2-Olchloroethene 

1,2·0lchloropropane 

cls·1,3-Olchloropropane 

tran •• 1,3·0Ichloropropane 

Ethylbenzena 

Methylene Chloride 

Methyl.ten-bulyl ether (MTBE) • 

1,1,2,2· Tetrachloroathane 

Tetrachloroathene 

Toluene 

1,1,1· Trichloroethane 

1,1,2· Trichloroethane 

'I'richloroathene 

TrichlorofillDromethana 

Vinyl Chloride 

Xylene. (Total) 

1· 

1· 
17 

SOL 

SOL 

SOL 

17 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

630 

SOL 

91 

SOL 

SOL 

BOl 

SOL 

90 

SOL 

SOL 

SOL 

SOL 

510 

130 

3 

2 

SOL 

SOL 

280 

Client: NPWC Engineering 
Address: Bldg.458, Code 400 

NAS Pensacola, FI 32508 
Phone #: (850) 452-4315 
Contact· Paul Semmes 

74947 
NAVCSS 

MW.98 

P. Keane 

11/13197 ~ 1340 

Grab 

M. Chambers 

11/14197 MC 

11/14197 

GW 

X 1 

Del 

74947 units limit Flag. 

ugll. 1 

ugll. 1 

ugll. 2 
ugll. 3 

ugll. 1 

ugll. 1 

ug/l 1 

ugll. 1 

ugll. 1 

ugll. 1 

ugll. 1 

ugll. 1 

ugll. 1 

ugll. 1 

ugll. 1 

ugll. 10 

ugll. 1 

ugll. 1 

ugll. 1 

ugll. 1 

ugll. 1 

ugll. 1 

ugll. 1 

ugll. 1 

ug/l 1 

ugll. 1 

ugll. 1 

ugll. 10 

ug/l 1 

ugll. 1 

ugll. 1 

ugll. 1 

ugll. 1 

ugll. 1 

SURROGATE SPIKE RECOVERIES 
Acceptance 

limits Percant Recovery 

l,2·0Ichloroathane-d4 75·133 121 

Toluene-dl 86·119 .104 

Bromofluorobenzene 85·116 107 

COMMENTS: 

BOl .. Below Detection limll 

Approved by : 

Analytical Report 

601/602 Volatiles by Method 8260 
Lab Report Number: 74947 

11/13197 

11113197 

Panama City 

1396004 

Sample Date: 
Received Date: 
Sample Site: 
Job Order No.: 

•• Fl HRS cenlflcation pending. 

Date: 

Page 1 of 1 

12/2/97 

Report Generated 

End of Repon 



Navy Public Works Center 
Environmental Laboratory 

Analytical Report 

610 PAH's by Method 8270 
Bldg. 3887, Code 440 Client: NPWC Engineering Lab Report Number: 74947 

NAS Pensacola, FL 32508 Address: BIdg.458, Code 400 Sample Date: 11/13/97 

Phone (850) 452-3180/3642 NAS Pensacola, Fl 32508 Received Date: 11/13/97 

DSN 922-3180/3642 Phone N: (850) 452-4315 Sample Site: Panama City 

FAX (850) 452-2799/2387 Contact: Paul Semmes Job Order No.: 139 6004 

LAB Sample IDAI 1- 	74947 
Sample Name / Location NAVCSS 

MW 098 

Collectoes Nam* P. Keane 

Date 8. Time Collected 11/13/97 	tlp 	1340 

Sample Type (composite or grab) Grab 

Analyst J. Moore 

Date of Extraction / Initials 11/17/97 JJ 

Date of Analysis 11/21/97 

Sample Matrix GW 

Dilution X 	1 

Compound 
Name 1- 	74947 units 

Det. 

Limit Flags 

Acenaphthene 3 ug/L 2 

Acenaphthylene BDL ug/L 2 

Anthraciine BDL ug/L 2 

BanzoWanthracene BDL ug/L 2 

Benzo(a)pyrene BDL ug/L 2 

Benzo(b)fluoranthene BDL ug/L 2 

Benzotg,h,fiperylione BDL ug/L 2 

Benzo(k)fluorsnthene BDL ugli. 3 

Chrysene BDL ug/L 2 

Dibenz(a,h)anthracene BDL ug/L 2 

Fluoranthene BDL ug/L 2 

Fluorene 6 ug/L 2 

Indeno(1,2,3-cd)pyrene BDL ug/L 2 

1-Methylnaphthalene • 37 ug/L 2 

2-Methylnaphthalene 47 ug/L 3 

Naphthalene 48 ug/L 2 

Phenanthrene 3 ug/L 2 

Pyrene BDL ug/L 2 

SURROGATE SPIKE RECOVERIES 
Acceptance 

Limits Percent Recovery 

Nitrobenzene- d5 35.114 87 

2-Fluorobiphenyl 43.116 91 

Terphenyi -d14 33.141 70 

COMMENTS : 

BDL ■ Below Detection Limit. 	ug/L = microgram per Liter. ug/Kg = microgram per Kilogram. 	• = FL HRS certification pending. 

Approved by : Date: 	12/2/97 

  

Report Generated 

Page 1 of 1 	 End of Report 

Public Works Center Navy 
Environmental Laboratory 
Bldg. 3887, Code 440 
NAS Pensacola, FL 32508 
Phone (850) 452·318013642 
DSN 922·318013642 
FAX (850) 452·279912387 

LAB Sample IDlil 

Sample Name 1 Location 

Colleclo(s Name 

Dale & Time Collecled 

Sample Type (compoalte or grab) 

Analysl 

Dale 01 Extraction 1 Initial. 

Dale 01 Analy.t. 

Sample Malrix 

Dilution 

Compound 
Name 

Acenaphthene 

Acenaphlhylene 

Anthracena 

Benzo(a),lnthracene 

Benzo(a)pyrena 

Benzo(b)ftuoranthene 

Benzo(g,h,l)perylene 

Benzo(k)nuoranlhene 

Chry.ene 

Dlbenz(a,h)anthracene 

Fluoranthane 

Fluorene 

Indeno(1,2,3-ed)pyrene 

1·Methylnaphlhalene • 

2.Methylnaphthalene 

Naphthalene 

Phenanthrene 

Pyrene 

Client: 
Address: 

Phone tI: 
Contact: 

1· 74947 
NAVeSS 

MW.98 

P. Keane 

11113197 

Grab 

J. Moore 

11117197 JJ 

11121197 

GW 

1· 74947 
3 

BDl 

BDl 

BDl 

BOl 

BOl 

BOl 

BOl 

BOl 

BOl 

BOl 

6 

BOl 

37 

47 

48 

3 

BOl 

SURROGATE SPIKE RECOVERIES 
Acceptance 

NPWC Engineering 
Bldg.458, Code 400 
NAS Pensacola, FI 32508 
(850) 452-4315 
Paul Semmes 

C 1340 

X 1 

Del 

units Limit Flag. 

ugJ1.. 2 

ugJ1.. 2 

ugJ1.. 2 

ug/\. 2 

ug/\. 2 

ug/\. 2 

ug/\. 2 

ug/\. 3 

ug/\. 2 

ug/\. 2 

ug/\. 2 

ug/L 2 

ug/\. 2 

ug/\. 2 

ug/\. 3 

ug/\. 2 

ug/\. 2 

ugJ1.. 2 

Limits Percent Recovery 

Nitrobenzene- d5 35·114 87 

2-Fluoroblphenyl 43·116 91 

Terphenyl-d14 33·141 70 

COMMENTS : 

Analytical Report 

610 PAH's by Method 8270 
Lab Report Number: 
Sample Date: 
Received Date: 
Sample Site: 
Job Order No.: 

74947 

11113197 

11/13197 

Panama eity 

1396004 

BDL. Below Detection Limit ugIL • microgram per Liter. ug/Kg. microgram per Kilogram. • • FL HRS certtncatlon pending. 

Approved by : Date: 1212197 

Report Generated 

Page 1 011 End 01 Report 



Navy Public Works Center 
Environmental Laboratory 

Analytical Report 

Ethylene Dibromide by Method 504 
Bldg. 3887, Code 440 Client: NPWC Engineering Lab Report Number: 74947 

NAS Pensacola, FL 32508 Address: Bldg.458, Code 400 Sample Date: 11/13/97 

Phone (850) 452-3180/3642 NAS Pensacola, Fl 32508 Received Date: 11/13/97 

DSN 922-3180/3642 Phone #: (850) 452-4315 Sample Site: Panama City 

FAX (850) 452-2799/2387 Contact: Paul Semmes Job Order No.: 139 6004 

LAB Sample ID/ 1- 	74947 
Sample Name / Location NAVCSS 

MW 0 98 

Collectors Name BH/PK 

Date & Time Collected 11/13/97 	4 	1340 

Sample Type (composite or grab) Grab 

Analyst M. Chambers 

Date of Extraction / Initials 11/20/97 MC 

Date of Analysis 11121/97 

Sample Matrix GW 

Dilution X 	5 

Compound 
Name 1- 	74947 units 

Det. 

Limit Flags 

Ethylene Dibromide 2.3 ug/L 0.1 

SURROGATE SPIKE RECOVERIES 
Acceptance 

Limits Percent Recovery 

Tetra-Chloro-m-Xylene I S4-140 90 

COMMENTS : 

BDL = Below Detection Limit. 	ug/L ■ microgram per Liter. ug/Kg - microgram per Kilogram. 

Approved by : Date: 	12/2/97 

  

Report Generated 

Page 1 of 1 	 End of Report 

Navy Public Works Center 
Environmental Laboratory 
Bldg. 3887, Code 440 
NAS Pensacola, FL 32508 
Phone (850) 452·3180/3642 
DSN 922·3180/3642 
FAX (850) 452·2799/2387 

LAB Sampl. 10IiII 

Sample Name I locetion 

Collector's Name 

Oat. & Time Collected 

Sample Type (compos Ita or gnlb) 

Analyst 

Oat. of Elltraction Ilnllials 

Oat. of Analysis 

Sample Matrix 

Dilution 

Compound 
Name 

Ethylene Olbromlde 

1-

1· 

Client: NPWC Engineering 
Address: Bldg.458, Code 400 

NAS Pensacola, FI 32508 
Phone #: (850) 452-4315 
Contact· Paul Semmes 

74947 
NAVCSS 

MW'98 

BHlPK 

11/13/97 C 1340 

Grab 

M. Chambers 

11120197 MC 

11121197 

GW 

X 5 

Del 

74947 units limit Flags 

2.3 ugll. 0.1 

SURROGATE SPIKE RECOVERIES 
Acc.planca 

Limits Parcent Recov.ry 

Tatnl-Chloro-m-Xylene I 54-140 90 

COMMENTS : 

BOl .. Below Detection limit. ug/L • mlcrognlm per lllar. ug/Kg. mlcrognlm per Kllognlm. 

Approved by : 

Analytical Report 

Ethylene Dibromide by Method 504 
Lab Report Number: 74947 

11113/97 

11113197 

Panama City 

1396004 

Sample Date: 
Received Date: 
Sample Site: 
Job Order No.: 

Date: 1212197 

Repon Generated 

Page 1 of 1 End of Report 



Navy Public Works Center 
Environmental Laboratory 

Analytical Report 

Petroleum Range Organics by FLPRO 
Bldg. 3887, Code 440 Client: NPWC Engineering Lab Report Number: 74947 
NAS Pensacola, FL 32508 Address: Bldg.458, Code 400 Sample Date: 11/13/97 

Phone (850) 452-3180/3642 NAS Pensacola, Fl 32508 Received Date: 11/13/97 

DSN 922-3180/3642 Phone it: (850) 452-4315 Sample Site: Panama City 
FAX (850) 452-2799/2387 Contact: Paul Semmes Job Order No.: 139 6004 

LAB Sample IDAl 1- 	74947 
Sample Name / Location NAVCSS 

MW 998 

Collector's Name BH/PK 

Date & Time Collected 11/13/97 	© 	1340 

Sample Type (composite or grab) Grab 

Analyst J. Moore 

Date of extraction I Initials 11/17/97 JJ 

Date of Analysis 11/25/97 

Sample Matrix GW 

Dilution x 	5 

Parameter 1- 	74947 units 

DeL 

Limit Flags 

Petroleum Range Organics by FLPRO 7.6 mg/L 1.25 

SURROGATE SPIKE RECOVERIES 
Acceptance 

Limits Percent Recovery 

ortho-Terphenyl 82.142 ' 74 

Nonatriecontane (C-39) 42-193 • 78 

COMMENTS : 	• = Suggested surrogate recovery limits listed in the method. In-house laboratory limits are in the process of being determined. 

BDL = Below Detection Limit. 	mg/L ■ millgram per Liter. mg/Kg = milligram per Kilogram. 

Approved by : Date: 	12/2/97 

   

Page 1 of 1 	 End of Report 

Navy Public Works Center 
Environmental Laboratory 
Bldg. 3887, Code 440 Client: 
NAS Pensacola, FL 32508 Address: 

NPWC Engineering 
Bldg.458, Code 400 

Analytical Report 

Petroleum Range Organics by FLPRO 
Lab Report Number: 74947 

Sample Date: 11/13197 

Phone (850) 452-318013642 NAS Pensacola, FI 32508 Received Date: 11113197 

DSN 922-318013642 Phone#: (850) 452-4315 Sample Site: Panama City 

FAX (850) 452-279912387 Contact: Paul Semmes Job Order No.: 1396004 

LAB Simple IDI¥ 1- 74947 
Simple Nlme 1 Loution NAVCSS 

MW.98 

Collector's Nlme BHlPK 

Olte & Time Collected 11/13197 iI!l 1340 

Simple Type (composite or grab) Grab 

Anllyat J. Moors 

Olte of extraction Ilnltill. 11/17197 JJ 

Olte of An.lysls 1'125197 

Simple Mltrlx GW 

Dilution x 5 
Del 

Parameter 1- 74947 unite limit Flag. 

Petroleum Ringe Orglnlc. by FlPRO 7.6 mg/L 1.25 

SURROGATE SPIKE RECOVERIES 
Acceptance 

Limite Plrcent Recovlry 

ortho· Terphenyl 82·142 • 74 

Nonltrllcontane (Col9) 42-'93· 78 

COMMENTS : • = Suggested surrogate recovery limits listed in the method. In-house laboratory limits are in the process of being determined. 

BDL. Below Detection Limit mgIL • mltlgram per liter. mg/Kg. milligram per Kilogram. 

Approved by : Olte: __ '..;.21219..;;...;._7 __ 

Page 1 of 1 End of Report 



Navy Public Works Center 
Environmental Laboratory 

Analytical Report 

Total Lead by Method 239.2 
Bldg. 3887, Code 440 Client: NPWC Engineering Lab Report Number: 74947 

NAS Pensacola, FL 32508 Address: Bldg.458, Code 400 Sample Date: 11/13/97 

Phone (850) 452-3180/3642 NAS Pensacola, Fl 32508 Received Date: 11/13/97 

DSN 922-3180/3642 Phone #: (850) 452-4315 Sample Site: Panama City 

FAX (850) 452-2799/2387 Contact: Paul Semmes Job Order No.: 139 6004 

LAB Sample IDS 1- 	74947 
Sample Name / Location NAVCSS 

MW 198 

Collector's Name P. Keane 

Date & Time Collected 11/13197 	© 	1340 

Sample Type (composite or grab) Grab 

Analyst B. Nelson 

Date of Analysis 11/17197 

Sample Matrix GW 

Dilution X 	1 

Element 
Name 1- 	74947 units 

Dot 

Lank Flags 

Lead BDL mg/I 0.003 

COMMENTS : 

BDL • Below Detection Limit. 	mg/L • millgram per Liter. mg/Kg milligram per Kilogram. 

Approved by : Date: 	12/2/97 

  

Report Generated 

Page 1 of 1 	 End of Report 

Navy Public Works Center 
Environmental Laboratory 
Bldg. 3887, Code 440 
NAS Pensacola, FL 32508 
Phone (850) 452·3180/3642 
DSN 922·3180/3642 
FAX (850) 452·2799/2387 

LAB Sample 101 

Sample Nlmel Location 

Collector' a Name 

Dlte & Time Collected 

SImple Type (compoalte or grabt 

Analyat 

Dlte of Anllyals 

Sample Mltrlx 

Dilution 

Element 
Name 

Lead 

COMMENTS : 

1· 

Client: 
Address: 

Phone#: 
Contact· 

74947 
NAVeSS 

MW.98 

P. Keane 

11/13/97 

Grab 

B. Nelson 

11117/97 

GW 

1· 74947 
BDl 

NPWC Engineering 
Bldg.458, Code 400 
NAS Pensacola, FI 32508 
(850) 452-4315 
Paul Semmes 

@ 1340 

X 1 

DeL 

units Limit Flaga 

mg/I. 0.003 

BDL. Below Detection Limit mg/L • millgram per Liter. mg/Kg. milligram per Kilogram. 

Approved by : 

Analytical Report 

Total Lead by Method 239.2 
Lab Report Number: 
Sample Date: 
Received Date: 
Sample Site: 
Job Order No.: 

74947 

11/13/97 

11/13/97 

Panama eity 

1396004 

Dlte: __ 1";;,21219..;;,,,.7 __ 

Report Generated 

Page 1 of 1 End of Report 



LOCKING WELL CAP 
LAND SURFACE  
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III =LL 

2 INCH DIAMETER SCHEDULE 40 PYC RISER NOTE, PYC I POLYVINYL CHLORIDE 

0.010-INCH SLOTTED WELL SCREEN 

20/30 SILICA SAND PACK 

PVC END PLUG 

HOT TO SCALE 

TYPICAL TEMPORARY MONITORING WELL 
INSTALLATION DETAIL 

LAUD SURFACE "\ 

" 

HOTE. PVC I POLYVIIIYL CHLORIDE 

TYPICAL TEMPORARY MONITOI1lNG WELL 
IIIST ALLATION DETAIL 

1.-----.J-1----- LOCKING WELL CAP 
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-- ',: 
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ATTACHMENT F 
Decontamination Certification 

ATTACHMENT F 
Decontamination Certification 



• ' - I 	111.0%  
(-74, 	...... 

.1111011 1111111111  1111111701-iZtai- 

• LI) 
'‘• ' 

V 

Jr 	\ 

4-7 

CERTIFICATE 
OF 

DECONTAMINATION 

It is hereby certified that the following Storage Tanks located at the Naval Surface 
Warfare Center, Coastal Systems Station, Panama City, Florida have been decontaminated by the 
Navy Public Works Center (PWC), Pensacola, Florida: 

Bldg 92 
	

Bldg 110 
	

Bldg 300 	Bldg 371 
Bldg 94 (TAfrx 415-2) 
	

Bldg 129 
	

Bldg 321 (-7-4Atic.t3zz) 

Bldg 98 
	

Bldg 146 (T4dIr- 4/74 Bldg 363 

The Storage Tanks listed above have been triple rinsed and cleaned in accordance with 40 
CFR 261.7(b)(3)(i) and have been rendered unusable. 

ErteKtcmmerniartiiiineerl,t:: 
T1 	4s4— 

Date 

titui,R Semmes PE 	)( 

CERTIFICATE 
OF· 

DECONTAMINATION 

It is hereby certified that the following Storage Tanks located at the Naval Surface 
Warfare Center, Coastal Systems Station, Panama City, Florida have been decontaminated by the 
Navy Public Works Center (PWC), Pensacola, Florida: 

Bldg 92 Bldg 110 Bldg 300 Bldg 371 
Bldg 94 (TAIIK "'5"Z) Bldg 129 Bldg 321 (TIfNK. .#-j'uJ 

Bldg 98 Bldg 146 (HNlc ·,lZ) Bldg 363 

The Storage Tanks listed above have been triple rinsed and cleaned in accordance with 40 
CFR 261. 7(b )(3)(i) and have been rendered unusable. . 

- --~-- .. 

; )( J 
; , 



ATTACHMENT G 
Petroleum or Petroleum Product 

Contamination Report 

ATTACHMENT G 
Petroleum or Petroleum Product 

Contamination Report 



12-09-19.S7 10,23AM 	=01t/ COASTS' STA 8532344774 	 P.3 

. 	 mommOMMI 
........' t• I Florida Department vanvirontft•mai Regulation "'WEIZI 

01 
 • 7-----. 00 ' Twin yaws Oaks a+*. • N a maw some Mud • Ilaihnia nOmili Milleba400 1....68" 1111" U,721  .• 

Petroleum or. Petroleum Product 
Contamination Report Form 

Elm sway la  438518667  
NSWC Coastal Systems Station •  rw SedOONWIek 

irks'  6703 West Hwy 94  
Panama City, FL 32407-7001. 

III Course 	Bay  
colorNeinetertisse;  Buildiag 098 (Property Diaposa1 galaL)  UMALIUV:014 Tank 

(550 GL) installed 1952. 

Mike_ Cleat on :............ 	  

ConeiatiParaoolNanor 

	C.I•momm., 	 

hi
Comet Pirate, Phone No.: 

Coastal Systems Station,_ Code CPZSMC Corsi Pereon's *West 
6703 West Hwy 98. Panama City, FL 32407-7001 

MO) 235-5859 

11/1241"1"1111.5"i: 	
Ap_gust 8,  1997  

orpottomajdoischerost  Heating Oil (Diesel) 
Unknown  

         

         

  

	VIM 

  

	•••••••• 

  

      

      

         

OVerfill. and holes in tank. • Now did Obchele mime Oink leak. Paw Wk. Wok ftecOlent, Iheibliatt allaJ 

fdlenelid ',moot d Produce Lout 	 ..---.. 	 

41=1•IM IIII•110.•1•• 

whet has bean done * rem( know aolhonle 
Tank has been removed along 	with 

soil down to the groundwater. 	 - • : 

Contamination  Assesstent  

hnonledge, MWet..den on to 4111“0 i• vuo oefaeola, and oornoles. 

U.S. Navy 

fookehe thie Senn to P4 aPOnionels dont yeke es the eddy oe eek«. 

MP A GOOPY 010)115 POSH POP; MR =Mg 

.1.1.11•IMIP
iw 4

144.  
%MOW SWAP analoluift 

warttr POO IRV 
argibiafe 

contaminated 

;:-~ COASTsvSTA B5a234477c. 

Petroleum or. Petroleum Product 
Contamination Report Form 

, 
1I~~~;_10~3~8~51~8~'66~7~~::::~~~ __________________________ __ 
"~~~~N~SW~c~co~a~.~t~.a=l~s!y;s~t:ema~~S~t~a~t~i~o~n~. _______________________________ _ 

iI,..,,..... 67~ West Hwy 98 . 
_ Panama C1tl" FL 32407-7001 : 

I 
Bay 

~----~~~~~~-------------------------OIW .......... -.:. Build1~g US (Property Ditposal otfise) Hc,tjpg Q11 

~ • C.SSO GL) inat.11.d 1952. 

~c...~ .... __ ~K1--k~L-c=l~a.v~t~o~~~----------------------------____ ~ ______ ___ 

-

1I
~~,~~_{_8~S~0)~2~3S~-~S~8,~9~ ____ --________________________ ~ __ 

c:cn.t ....... ~ Coastal Systems Stat10n, Code CP2SKC 
• 6703 West Hwy 98. Panama City, FL 32407~7001 

I OM If~. Aysuft 801.)997 
.. '\IDe" "-U:l ~ H~atin, 011 (Diesel) 

,. . ...., ~ "1lrocIucl.~ .. i_un_kn ....... o_wn ..... _--__ -----~--"""":""-----------
~ .. DtN-e- "*It? C'IIIM .... "" .... 'Iuc:II ~ ~ tIIJ, oVerfill' ana hole. in tank •. 

WhIt ...... ..,. .. ~ • ,.,.., 0' ." • .,., 
Tank bas been removed along with contaminated 

soil dOVD to the groundwater. Groupd water analYSiS Mr1'l dirtat' further 
Contam1nat1oD AS6.,fpent requireMent§ 

.U.S. Navy 

--------, .•. _- .... 
... _===-a.._ .. " ...... 

P. 3 



Affiet-'3 

S 
Karen S. Atchley 
Project Manager 

cc: Mike Cross (3), CSS Panama City 

Van Smith (1), CSS Panama City 

 

Bechtel Environmental, Inc. 

1?J,71  1 	 -23222748 
	

c  ':H TEL 	 PAGE 61 

42 	.00o fly 

Bechtel  

cFc2A -1-e,ktyyt 
e.-Vcch‘, 

g-1/3117 	/WO. I 

41cd cdo1.44-0,1 

Oak Ridge Covorate Center 
15 I Lafayette. 7rive 
P.O. Box 350 
Oak Ridge, Tei 7nessee 37831-0350 

Telephone: (423) 220-2000 FEB I T 1998 

Commandicg Officer 
Department of the Navy 
Naval Faci:ities Engineering Command 
Attention: Mr. Nick Ugolini, 1843 
2155 Eagle Drive, P.O. Box 190010 
North Charleston, SC 29419-9010 

SUBJECT: Bechtel Job No. 22567 
Department of the Navy Contract No. N62467-93-D-0936 
DO 0086, EMERGENCY RESPONSE AT WESTDOCK, TANK 3071 
Site/Subject Code: 425/1250 

Dear Mr. Ugolini: 

Enclosed are copies of the test results and certifications for the UST No. 307 and associated piping system 
at CSS Panama City. Also included is a narrative summary report which describes the tests that were 
performed .and the logic upon which the series of tests were based. 

In stutunary, the inner tank tested tight, but the outer shell failed the tests, even after uncovering typical 
possible leek points on the top of the tank. Some leaks were located on the tank outer shell at fittings and 
connection points, and repaired, but it was not possible to locate and repair the remaining leak(s) in the tank 
outer shell. 

The product pipeline passed the test in the portion that is buried under ground or below concrete; the 
sections that are visible in concrete lined trenches did not pass. None of the outer wall piping passed the 
tests. The oaly apparent (visible) release to the environment was in the final section of pipe located in the 
concrete litied trench along the edge of the pier, just before the dispenser. Since the dispenser itself, and a 
portion of t.ie final section of piping had been removed by others, it was not possible to determine whether 
there had been additional leaks from fittings beneath the dispenser before it was removed from service. 

Please contact either Tom Conrad at (423) 220-2205 or myself at (423) 220-2167 if you have any questions 
concerning this report. 

Sincerely, 

TMC:dcm:LR $33 

Enclosure: ,s stated 

Osk Ridge Cwporat. c.ntflf 
, 5' ufayerto. ')rive 
Po. Sox3$) 
Oak Ridge. Ti17f18SS86 37831-{)3SO 

Telepl7One: (4~'3) 220-2000 

Commandic.g Officer 
Departmcn t of the Navy 
Naval FacEities Eneineering Command 
Attention: ·Mr. Nick Ugolini, 1843 
2155 Eagle Drive, P.O. Box 190010 
North Charleston, SC 29419-9010 

SUBJECr:- Bechtel lob No. 22567 

FEB 17 1998 

Departmont ofthc Na-vy Contract No. N62467-93-D-0936 
DO 0086. EMERGENCY RESPONSE ~T WESTDOCK, TANK 3071 
Site/Subject Code: 425/1250 

Dear Mr. L")~olini: 

PAGE Ell 

----

Enclosed arl! copies of the test results and certifications for the UST No. 307 and associated piping system 
at CSS Panama City. Also included is a narrative summary report which describes the tests that were 
perfonned ,lad the logic upon which the series of tests were based. 

In ~(, the inner tank tested tigbt, but the outer shell failed the tests, even after uncovering typical 
possible leiI, points on the top of the tank. Some leaks were located on the tank outer shell at fittings and 
connection :points. and repaired, but it was not possible to locate and repair the remaining lcak(s) in the tank 
outcrsheU. 

The produc~ pipeline passed the test in the portion that is buried under ground or below concrete; the 
sections thit arc visible in concrete lined trenches did not pass. None of the outer wall piping passed the 
tests. The olly apparent (visible) release to the cnviromnent was in the final section of pipe located in the 
concrete lined trench along the edge of the pier, just befon: the dispenser. Since the dispenser itself, and a 
portion oftle final section of piping bad been removed by others, it was not possible to determine whether 
there had been additional leaks from fittings beneath the dispenser before it was removed from service. 

Please contlct either Tom Conrad at (423) 220-2205 or myself at (423) 220-2167 if you have any questions 
concemingtbis report. 

TMC:dcm:LR; ns 
Enclosure: .\8 stated 

cc: Mike Cross (3). CSS Panama City 
Van Smith (1). CSS Panama City 

til! Bechl,1 EnvirDnm6nlal, Inc. 

Sincerely, 

~S. /llrf) 
Karen S. Atchle~ 
Project Manager 

._.- ------
7611 



Number Zone as Labeled 
Section Leak Detection 

1 on Panel in 
Compound 

Description of Pipe Section 
(Shown partially on NAVFAC Dwg. 5188518) 

1 
	

2 1/2" double walled fiberglass reinforced pipe (FRP); runs from 
PD 1 
	

sectionalizing (sect.) valve on top of UST to the above-ground 
galvanized steel pipe and sect valve, at the pump station. 

2 
PD 2 

Above ground 2" galvanized steel pipe from the pump station 
transitioning to FRP nearby and running below ground until it comes 
up into a shallow filter pad, transitioning again from the double 
walled FRP to 2" galvanized steel on the filter pad. 

  

3 TPD 1 • 2" double walled FRP; runs about 15 ft underground from the 
dispenser location near the edge of the pier, to a sect. valve in the 
trench along the edge of the pier, where it connects to TPD 2. This 
line was not tested because it was previously reported to have leaked 
(Mike Clayton). 

4 
	

TPD 2 * 
	

2" double walled FRP; runs from the sect. valve at TPD 1 in the utility 
trench for a distance of about 30 ft along the edge of the pier to 
another sect. valve in the same trench. 

02 18.1398 15:4: 
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CSS Panama City 
Summary Report 

UST System Testing at Tank 307R1 
February 17, 1998 

1.0 Introduction 

42 	00005 

This repot describes the tests that were performed under DO 86 at Coastal Systems Station Panama City, 
Florida, tc,  determine the physical integrity of the Underground Storage Tank (UST) system and 
associated product lines at Tank 307R1 

2.0 Description of UST System 

The UST 307R.1 system consists of a 6,000 gallon Owens-Corning double-wall fiberglass UST, 8' -1 
1/4" in diameter, buried under an earthen mound with two feet of cover, such that the bottom of the tank 
is about eight feet below the elevation of the surrounding grade (the grade beyond the boundary of the 
mound), and a double-walled fiberglass pipe fuel delivery system. The pumping system consists of an 
above-ground suction pump located on a concrete pad in a fenced compound adjacent to the mounded 
area. The compound includes the pump controls and the leak detection alarm system. The fuel dispenser 
(now removed) was located remotely from the tank, close to the edge of the concrete pier (West Dock). 

The double-wall pipe system is divided into four sections, from the UST to the dispenser. Each section 
is configured with a separate leak detection zone. The gate valves that are used for isolation valves 
between .wctions of the pipeline are located either in shallow valve pits, above ground, or within 
concrete-lined utility trenches. 

Table 1 

1 

CSS Panama City 
Summary Report 

lIST System Testing at Tank 307RI 
February 17, 1998 

1.0 IDtroductioD 

PAGE 02 

This reJX'lt describes the tests that were performed tmdcr DO 86 at Coastal Systems Station Panama City, 
Florida, tCI determine the physical Integrity of the Undergrotmd Storage Tank (US!) system and 
associatcc product lines at Tank 307RI 

2.0 DescripdoD of UST System 

The UST 307RI system consists of a 6,000 gallon Owens-Coming double-wall fiberglass UST, 8' - 1 
114" in drumeter, buried under an earthen motmd with two feet of cover, such that the bottom of the tank 
ia about c;ight feet below 1hc elevation of the sUlTounding pde (the arade beyond the bowufary of the 
mound). and a double-walled fiberglasa pipe fuel deJivery system. The pumping system consists of an 
above-gr~und suction pwnp located on a concrete pad in a fenced compound adjacent to the mounded 
area. lb': compound includes the pump controls and the leak detection alarm system. The fuel dispenser 
(now rmjl)Vcci) was located n:motely from the tank. close to the edge of the concrete pier (West Dock). 

'Ihc double-wall pipe sysCQn is divided into four sections, &om the UST to the diapeDser. Each section 
is con1'ii!lred with a separate leak detection zone. The gate valves that are used for isolation valves 
between .';:ctions of the pipeline are located either in shallow valve pits, above gro\Dld, or witmn 
concrete-lined utility tRnches. 

Table 1 

Section :-1 Leak Detection Desmption of Pipe Section 
Number' Zone as Labeled (Shown partially on NA VF AC Dwg. S 188S 18) 

,I onPmel in , I 
, Compound 

1 2 112" double walled fiberglass reinforced pipe (FRP); nms from 
PO 1 sectiona1i~g (sect.) valve on top of~ST to the above-ground 

'-
galvani2ed stccl pipe and sect valve, at the ~ump station. 

2 Above ground 2"' galvaruzed steel pipe from the pump station 
PD2 transitioning to FRP nearby and running below ground until it comes 

up into a shallow filter pad, transitioning again from the double 
waned FRP to ,2" galvanized steel on the filter pad. -3 TPO 1 • 2" double walled FRP; runs about 15 ft undcrgroWld from the 
diSl'CDser location near the edge of the pier, to a sect. valve in the 
trench along the edae of the pier, where it COIUlects to TPD 2. This 
line was not tested because it was previously reported to have leaked 
(Mike Clayton). 

4 TPD2 • 2" double walled FRP; runs from the sect. valve at TPD 1 in the utility 
trench for il distance of about 30 ft along the edge of the pier to 
another sect. valve in the same trench. -
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5 TPD 3 • 2" double walled FRP; runs from a sect. valve at TPD 2 about 2 ft 
along the edge of the pier to a tee (opposite side of tee also has sect. 
valve), taming shoreward into a covered concrete lined trench which 
extends about 60 ft across the pier, then through the wall at the end of 
the trench underground about 2 ft where it comes up to connect to 2" 
galvanized steel transition on the filter pad. 

   

* Note: 'These three sections are referred to in this report as TPD I, TPD2, and TPD3 for the purpose of 
clarity, to indicate that they are in a trench and to differentiate them from PD1 and PD2. The actual 
panel labels in the field for these sections are PD 1, PD 2, and PD 3, respectively. In other words the 
panel has. two PD 1's and two PD 2's. 

3.0 Problem Statement 

3.1 Scope of Work 

There w is a dual objective to the testing that was performed. The first objective was to satisfy the 
require: is of the Florida Department of Environmental Protection for an inspection of the structural 
integrity If the UST system as part of an Assessment Report, and the second objective was to determine 
whether the system can be retained in service for future use, meeting all State and Federal compliance 
requirernInts. 

To meet these objectives, the plan was to perform a precision tightness test on UST 307R1 and 
hydrostatic tightness tests (inner walls) on associated product delivery lines from the UST to the 
dispensir location at the edge of the West Dock pier; also to perform tests of the interstitial space on the 
double walled UST and the double walled pipe, to determine the physical integrity of the secondary 
containnant outer walls. 

3.2 Description of Work Approach 

The work was divided into two parts, the precision test of the inner shell of the UST performed by 
Tarilmohly-NDE (report attached) and the hydrostatic piping tests and secondary containment tests, 
performed by Southern Petroleum Systems using the Petrotite pipe testing method for the product piping, 
nitrogen gas for the secondary wall of the piping, and vacuum for the UST outer shell. 

The prechion test was to determine the structural integrity of the inner shell of the 6,000 gal UST, to 
determine whether it might have been the source of a release of fuel into the environment. The 
Hydrostatic tests of the connected fuel delivery piping system from the tank to the dispenser were 
similarly to determine the structural integrity of the primary piping, to determine if it might have been 
the source of a release of fuel into the environment. The tests of the outer wall of the tank and the piping 
system wcre to determine if the entire UST system meets the requirements for secondary containment, 
such that the system can be retained in service, or economically repaired and retained in service, meeting 
Federal and State compliance requirements. 

2 
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2" double walled FRP; runs from a sect. valve at TPD 2 about 2 ft 
along the edge of the pier to a tee (opposite side of tee also bas sect. 
valve), turning shoreward into a covered concrete lined trench wltich 
extends about 60 ft across the pier, then through the wall at the end of 
the trench underground about 2 ft where it comes up to COMect to 2" 
plvanized steel transition on the filter pad. 

• Note: 'Ihcse three sections are referred to in this report as TPDl, TPD2, and TPOl for the purpoae of 
clarity. to indicate that they arc in a trench and to differentiate them from PDI and PD2. The actual 
panellai)cls in the field for these sections are PD 1, PD 2. and PD 3, respectivcly.1n other words the 
panel ~ two PO 1 's and two PO 2'5. 

3.0 Problem State.ent 

3.1 Scorn: of Work 

There W IS a dual objective to the ~sting that was performed. The first objcctive was to satisfY the 
requiten'l~ts of the Florida Department of Environmental Protection for an inspection of the struetura1 
integrity.,r the UST system as pan of an Assessment Report, and the second objective was to determine 
wbethcrtbe system can be retained in service for future usc. meeting all State and Federal compliance 
requimr~~ta. . 

To meet:1hesc objectives. the pIan was to perfonu a precision tightness test on UST 307Rl mid 
hydrosta:tc tiahtncss tests (inner walls) on associated product delivery lines from the UST to the 
dispenser location at the edge oftbe west Dock pier; also to perform tests of tile interstitial space on the 
double walled UST and the double walled pipe. to detennine the physical integrity of the secondary 
cODtainm:nt outer walls. 

3.2 Dcsc;-,iption of Work Approach 

The worl, was divided into two parts, the precision test of the inner sheIl of the UST performed by 
Tan1cnol4,)gy-NDE (report attached) and the hydrostatic piping tests and secondary containment tests, 
performtd by Southern PetroJewn Systems usUla the Petrotite pipe testing method for the product piping. 
nitrogen:gas for the secondary wall of the piping, and vacuum for the UST outer shell. 

The Pf"i;ion test was to detmnine the stJ\lctural integrity of the inner shell of the 6,000 gal UST, to 
detemilire whether it might have been the source of a release of fuel into the environment. The 
Hycirost;tic tests of the connected fuel deliYetY piping sysmu from the tank to the dispenser were 
similarly- co detcnnine the structural integrity of the primary piping, to determinc if it might have been 
the source; of a release of fuel into the environment. The tests of the outer wall of the tank and the piping 
system ""':Ie to determine if the entire UST system meets the requirements for secondary containment, 
s~h that the system can be retained in service, or economically repaired and retained in service, meeting 
Federal and State compliance requirements. . 

2 
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4.0 Results of Work Performed 

4.1 Pret;:sion Tank Test 

The tank was filled with diesel fuel by the base fuel handling department. The precision test was 
performld using the VacuTect tank testing system. The tank tested tight (certificate attached), indicating 
that there is good structural integrity of the inner shell of the tank, and that it is unlikely that there have 
been any releases of fuel from shell of the tank 

4.2 Tank: Secondary Containment Tests 

The two ooncrete pads and 2 ft of soil were removed from the top of the UST, excavating by hand. This 
was done to provide visible access to all fittings and connections along the top of the UST, so that 
opening; and connections (sensor wiring and vent stack) could be temporarily isolated from the 
secondai-.7 shell. The part of the tank between the two manways was not uncovered, because a concrete 
grade ban', not shown on the drawings, was discovered to lie across the center of the tank, presumably 
for the purpose of providing additional ballast. The use of such grade beams is not recommended for 
fiberglass UST installations, due to point-loading forces that can distort and crack the shell of the tank. 
The decision was made to not disturb this grade beam for the initial test periods, for fear of causing a 
crack to occur by releasing the-weight of the grade beam from the tank. 

The inter-stitial space around the tank was tested with vacuum to test the integrity of the outer shell. The 
first test failed, and a leak was located around a 4 in PVC fitting, and repaired. The tank was retested 
and failed again, but no leaks could be found along the exposed sections of the tank 

A second test was performed following the repair, and the tank failed again. After consulting with the 
base environmental personnel (Mike Cross, Mike Clayton, and Arturo McDonald) it was decided to 
remove The grade beam from the top of the tank and inspect the tank for vacuum leaks. The concrete 
beam wet; removed from the top of the tank, and soil was removed by hand. The top of the tank was 
clean and inspected for cracks. Nothing was found to indicate a breach in the outer shell at this location 
on top ethe tank. 

A third vacuum test was performed; and the tank again failed; the top of the tank was again thoroughly 
inspected during this test to look for possible leak locations, but nothing was found. The test was 
terminatzd, and the conclusion was made that there is a leak in the outer shell of the tank that is not 
related to any of the openings, fittings, or joints that are visible on the top of the tank. Repair of this tank 
would involve complete excavation to determine the cause(s) of the leaks, and to determine if repairs are 
feasible. 

4.3 Precision Pipeline Tests 

The line must be full of fuel to perform the hydrostatic tests; the line was found to be nearly full, and was 
topped-c ff with fuel provided by the base fuel department. The PetroTite system was used to apply 40 
psig pressure to the inner wall of the pipe system in the steps described below. 

3 
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The taDl: was filled with diesel fuel by the base fuel handling department. The precision test was 
perform·:d using the VacuTect tank testing system. The tank tested tight (certificate attached), indicating 
that there is good structural integrity of the inner shell of the tank, and that it is unlikely that there ha~ 
been an~' releases of fuel from shell of the bulk. 

4.2 Tank Secondary Containment Tests 

The two ·:oncrete pad$ and 2 ft of mil were removed from the top of the UST, excavating by hand. This 
was don: to provide visible access to all fittings and connections along the top of the UST, so that 
openina:; and connections (sensor wiring and vent stack) could be temporarily isolated :from the 
secondai:f shell. The part of the tank between the two manways was not uncovered, because a concrete 
aradc bel:lli, not shown on the drawings, was discovered to lie across the center of the tank, presumably 
for the purpose of providing additional ballast. The usc of such grade beams is not recommended for 
tibergJa.o;s UST installations, due to point-loading forces that can distort and crack the shell of the tanlc:. 
The decition was made to not disturb this grade beam for the initial test periods, for fear of causing a 
crack to ,occur by releasing tmnveight of the grade beam from the tank. 

'The inte:;.-rtitial space around the tank was tested with vacuum to test the inteP."itr of the outer shell. The 
fltSt test 18i1cd. and a leak was located around a 4 in PVC fitting, and repaired. The tank was retested 
and tailed again. but no leaks coule! be found along the exposed sections of the tank. 

A secODci test was performed following the repair, and the tank failed again. After consulting with the 
base env:ironmentaJ personnel (Mike Cross. Mike Clayton, and Arturo McDonald) it was decided to 
remove 'ne grade beam from the top of the tank and inspect the tank for vacuum leaks. The concrete 
beam Wl'Jf removed from the top of the tank, and soiJ was removed by hand. The top of the tank was 
clean and inspected for cracks. Nothing was found to indicate a breach in the outer shell at this location 
on top 0·: the tank. 

A third ";tcuum test was performed; and the tank again failed; the top of the tank was again thoroughly 
inspectc;l during this test to look for possible leak locations, but nothing was found. The test was 
terminat:d, and the conclusion was made that there is a leak in the outer shell of the tank that is not 
related tt) any of the openings, fittings, or joints that are visible on the top of the tank. Repair of this tank 
would involve compJete excavation to detennine the cause(s) of the leaks, and to detennine if repairs are 
feasible. 

4.3 Precision Pipeline Tests 

The line rnust be full of fuel to perform the hydrostatic tests; the line was found to be nearly full, and was 
topped-clTwith fuel provided by the basefuel department. The PetroTite system was used to apply 40 
psig prc!.sure fO the inner wall of the pipe system in the steps described below. 

J 
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• Tes #1 - The first test was performed by applying pressure at the UST end of the pipe system against 
the .entire line as far as the end of TPD 2. The sect. valve between TPD 2 and TPD 3 was closed for 
this test. Pipe section TPD 3 is the 15 ft section (approx.) from the dispenser to the sect. valve at 
TPE) 2, which was not included in the test because it was previously determined by others to have 
leaked (verbal from Mike Clayton). This hydrostatic test failed. 

• Test #2 - The second test was performed after closing the sect. valve between TPD 2 and TPD 3. 
This test passed, indicating that pipe sections PD 1, PD 2, and TPD 3 are all tight, and that it is 
unlikely that any leaks have occurred from this part of the system. This indicates there may be a leak 
in the inner pipe in section TPD 2. 

4.4 Pipe tine Secondary Containment Tests 

Dry nitr6gen at 3 psig was used to pressurize the outer wall of the double walled FRP pipe at the 
standard test ports. All sections of pipe failed to hold pressure as described below. During the testing 
period there was no release of fuel observed from any of the outer walls of the exposed FRP sections, 
including section TPD 2, for which the inner pipe failed. The entire length of TPD 2 is visible within the 
concrete lined trenches. None of the buried sections of pipe failed the inner wall test, but all failed the 
outer wall test 

• Test Ill - Section PD 1 from UST to pump station failed to hold pressure. 

• Test 12 - Section PD 2 from pump station to filter pad failed to hold pressure. 

• Test 13 - Section TPD 3 from filter pad across pier to valve in utility trench on edge of pier failed to 
hold 2ressure. 

• Test #4 - Section TPD 2 in utility trench on edge of pier failed to hold pressure. 

5.0 Certifications and Reports 

The cert fications and reports from FDEP licensed specialty subcontractors are listed below and are 
included with this summary report as attachments. A field sketch showing the schematic arrangement of 
the LIST.and lines that were tested is also included as an attachment. 

Attachments: 

(1) Underground Storage Tank System Test Report; Southern 
Petroleum Systems; January 12, 1998 

(2) Certificate of Underground Storage Tank System Testing; 
Tanknology-NDE; January 8, 1998 

(3) Field Sketch of UST 307R1 and associated piping system. 
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• Tes #1 - The first test was performed by applying pressure at the UST end of the pipe system against 
the ·:ntire line as far as the end ofTPD 2. The sect. valve between TPD 2 and TPD 3 was closed for 
this fest. Pipe section TPD 3 is the IS ft section (approx.) from the dispenser to the sect. valve at 
TPD 2, which was not included in the test because it was previously determined by others to have 
leakc:d (verbal from Mike Clayton). This hydrostatic test failed. 

• Tes1.1f'J. - The second test was JJCrformed after closing the scct. valvc between TPO 2 and TPD 3. 
TIri~: test passed; indicating that pipe sections PD 1, PO 2, and TPD 3 are all tight, and that it is 
unlilr.ely that any leaks have occurred from this part of the system. This indicates there may be a leak 
in ttL,! inner pipe in section TPD 2. 

4.4 Pipc:line Secondary Contaimnent Tests 

Dry mtrJp at 3 psig was used to pressurize the outer wall of the -double walled FRP pipe at the 
standarci test ports. All sections of pi pc failed to hold pressure as described below. During the testing 
period tb:re was DO release offuel observed from any of tho outer walls oCthe exposed FRP SectiODS, 

includin. section lPD 2, for which the inner pipe failed. The entire length ofTPO 2 is visible within the 
concrete; lined tralchcs. None of the buried sections of pipe failed the inner wall test, but all failed the 
outer ~"n test. 

• Test,t· Section PO 1 from UST to pump station failed to hold pressure. 

• Test .-n . Section PO 2 from pump station to filter pad failed to hold pressure. 

• Test 13 - Section TPD 3 from filter pad across pier to 'lalve in utility trench on edge of pier failed to 
hold ;Jressure. 

• Test #4 - Section TPD 2 in utility trench on edge ofpicr failed to hold pressure. 

5.0 Certificatioas and Reports 

The cm: iications and reports from FDEP licensed specialty subcontractors are listed below and are 
included with this summary report as attachments. A field sketch showing the schematic arrangement of 
the UST":and lines that were tested is also included as an attachment. 

Attachments: 

(1) Und:rground Storage Tank Sy!:tem Test Report; Southern 
Petroleurn Systems; January 12. 1998 

(2) Cer1ificate of Underground Storage Tank System Testing; 
TanknoIClgy-NDE; January 8, 1998 

(3) FieJd Sketch ofUST 307RI and associated piping system. 

4 
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2016 STANHOME WAY, ORLANDO, FLORIDA 32804 PHONE 407 481.9755 FAX 407 481-9722 

JACKSONVILLE 904 384-1000 MIAMI 305 558-0440 TAMPA 813 620-3300 

Underground Storage Tank System Test Report 

Date g report: January 12. 1993 

Location: 	US Navy Coastal Systems Station, Panama City, Florida 

Technician: 	Scott Roberts 	ID of Tank System: 	UST 307 

Tani. Precision Tightness Test by others (Tanknology-NDE) 

Tani' Outer Shell Test 

Date if Test 	January 7, 8, 9, 1998 

applied 22" Hg vacuum; would not hold vacuum - failed 

repaired leak at top of tank and retested with 20" Hg vacuum - failed 

removed grade beam from above tank, to look for an obvious leak in outer shell; 
cleaned top of tank and checked fittings for tightness; applied 22" Hg vacuum - failed 

January 7. 8, 9. 1998 

Tests (Petrotite): 

product line from tank to isolation valve at end of section PD 2 along edge of pier failed 
Pettotite test. 

product line from tank to isolation valve at end of section PD 3 in concrete lined trench 
(with covers) passed Petrotite test. 

Test (1) 

Test (2) 

Test (3) 

Line 7gists: 

Date of Test 

Internal Pipe 

Test I) 

Test tf2) 

Secondary Containment Pipe Tests: 

Test 

Test 12) 

Test (2.) 

Test (4) 

Test (f) 

Signet. 

applied 3 psis nitrogen to interstitial space from UST to suction pump; lost pressure -
failed (buried pipe labeled PD 1 on alarm panel). 

applied 3 psig nitrogen to interstitial space from pump to filter, lost pressure - failed 
(boned pipe labeled PD 2 on alarm panel). 

applied 3 psig nitrogen to interstitial space of pipe in concrete trench section PD 3, the 
pipe section from filter to edge of pier; lost pressure - failed. 

applied 3 psig nitrogen to interstitial space of pipe in concrete trench section PD 2, the 
pipe section in trench along edge of pier; lost pressure - failed. 

last section of line labeled PD 1 at edge of pier showed visible leak - failed. 

Date.  /744/// P 

SERVING THE PETROLEUM INDUSTRY SINCE 1953 

FUELING 5Y5TEFAS CONTRACTORS 
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JACKSONVILL! 90", 384-1000 MIAMI 30' '58·QUO TAMPA 813 620·3300 

Underground Stor_le Tank System Te$t Report 

~)(rqJOrt: January 12. 1998 

Loc:iItioo: US Navy Coastal Systems Sratioo. Paaama Ciry. Florida 

TecMic:iaD: Sc:ott Roberts ID of Tank System; UST 307 

Tam. Pra:isiOD TighlDc5s Tm: by others (Tanknology-NDE) 

TaoJ.· Oata' Sbe.U Test: 

Date ,JCTcst 

Test (1) 

Test (2) 

Test (J) 

LiDe :."esu: 
~O(Tcst 

January 7, 8, 9, 1998 

applied 22" Hg vacuum; would not hoJd vacuum - f3iJed 

repaired leak at cop of rank aDd retested with 20" HI vacuum· tailed 

removed grade beam from above tank. to look tor an obvious leak in outer shell; 
cleaned top oftailk and checked fittings for tightness; applied 22" fig vacuum. • failed 

lanuaay 7. 8, 9. 1998 

lDler..lal Pipe Tesu (Peuotire): 

Test .: l) product line .&om rank to i$olatioo valve at end of section PO 2 along edge of pier fail£d 
Petrotite test. 

product line from taDk to isolation valve at end of section PO J in toncme 1ined tteneh 
(with c:ovm) passed Petrotite test 

~Wy ContaiDluent Pipe Tests: 

Test I~) appJied J psi, niuopn to interstitial space from UST to suctiOD pump~ lost pressure • 
WIed (buried pipe JabeIcd PO 1 00 alarm puleJ). 

Test (./.) 

Test <=) 

applied 3 psis nil.J"08CO to interstitial space from pump to filter. lost pressure - failed 
(buried pipe labeled PD 2 on aJann panel} . 

...,pUed J psig nilrogen to interstitial space ofpjpe in coneRte trench section PD J, the 
pipe section from· filter to edge of pier. Jost pressure - failed. 

applied J psig nitrogen to interstitial space of pipe in concrete trench scaion PD 2, the 
pipe section in uench along edge of pier; lost pressure - failed. 

Jan ~tion of lin.e labeled PO 1 at edge of pier showed l1sibJe Jeak - faiJed. 

SERVING THE I'ETIlOlfUM INDUSTIlY SINCE 1953 

RlfliNG SYSTEMS CONTRACTORS EQUIPMeNT OISTI{IBUTORS !lUELING SYSTEMS SERVICE 
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Zi= 	

emu 5PIOAL CNkr.A.151111.DiNG 
TANKNOLOGY-NDE 

AUSTIN, TEKA5 75757 	
4 2 5  " 0 0 0 0 

(512) 4514334 
FAX (912) 459-1459 

TEST RESULT SITE SUMMARY REPORT 

TEST rew r ova./ 9e 

1113T TYPE: VaauroOt PURPOSE: norm 

WORK ORDER NUMBER 9106790 

.3113 Tlizananz, 1PC. 
$10 SOMA Wili1ici00 AVE. 

,DACZEICIIVIET21, ft. 32205 

SIM COAT= 57313213 91=1011  
AR! 91 fRaVAL 5A110 
mama errs, rt. 3249/ 

ATTW •ran num= 
Die railoifts ini(3)wipt ecioduclid St Ike nes abOW in110:09ows mei NI IRMO*. prams at talepil. I% M1d WEI gegidiarnif 

Tank Testa 

07411112• 
	 6,900 

	
97.09 
	

9.909 
	

I'm 

Line and Leak Detector Teets 

TAXIG1OLCIOE./0X app den Ito egraimit, as saw ros. mad Inik, farainito waties sib 'mines fast. now eon my taw drat 

dpi. Wm, risme/ um 
TANKNMOGYACE nepresercervw 	 Test conducted Dy: 

NAnt LXW$ST 	 IDDIZ 1QTTZE3 

74.4  -/ f:A.40,44164/ 
/ • t. 

Revieems: Technician Certification Number 

Printed 07/11/0517.34 KOMIMIEYEK 

F. 2 FE3-11-98 TUE 2:35 PEE 	G3 

, , 

~L' 1':113'38 15:.1: -::3:?:?0:7.18 E_~':HTEL 
(;1:" fI~l(;A I c Ut- U"U~"~""'\lI"U ~ I ~r..,.,v~ ,,,un. v, ............. .., .... _ 

TANKNOLOGY -HDE 
nuo ~AL CH~ fJUIlDfNO 2'CQ 

AUsnN, ~ 11151 
(S12)4S1~ 

'AX (11~ ~g.1459 

425-

TEST RESULT SrTE SUMMARY RePORT 

TE5T OIII'r:: 01/01'" 

c:cJE)re ,J~S DIUDtIILt., u.:. 
'" IOVD &DiI&HUCD AW. 
.~t.t.1I, n. ~2aOS 

ATTI't 'KIll n .. tm 

uocuo 

SIT!; COU'r.IU. nnDa S~ 11ft,. (MVAL URI 
...... CIft, rr. 32 .. 01 

0000 

l1IIMO ..... _J) ..... ___ .IIIr:_ID09tJA~ ... IU .. ~JlGftlllZDar t ..... N'I'A_JIaI~ 

TankT.... ' 
. - -, 

I '~ - -
" I 

~I 
, -

~ .' 
1 QIaaJ. .,GOO t'7.00 ~. 0.000 l'Aa 

. 
. , J. . - oJ> -:> f .. ':" - - • ~ 

.... !" .:,~~. . 
1 ',' - -
I, _ ... ,- _ ' 
j • -' .... " • 

1 "mall 

TAJUallCl.cm·1IDi 4F . • .. " -I!J ... ....,.,..... ...... (w..,& .......... ,... ..... tiIIIn. &-nII..,. ... ., • 

.......... !'W ..... 
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• I • ,. , \ • ..,.. • ~ , .. • , .' • , \ • 
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T!ST 041H.  pi/00/00 
COVIT: 11.8 	 . IaIG. 

-TANKNCEOUNDE----"-- - 
WORK OPIDER NuralFir 910m0 • 
STTE =Arab mins Stultar 

Tank la 
Product Drum 

Coact): In Idiom 0,000 

	

Diarnettr in inches: 	97 . too 

	

Length in Inches: 	Leo 
Tank ape (years): 
Fuel puns nem; 

CP installed on: 
CONINE YTS 

Mannish Mr =SIAM 
Tank msnioldect 
Vent renitoldird: 

Viper mown, rnenitallast 
*pad Vahan Operational: p 

Overgll protection: 
Orrin ll prvtaCtIoM 

aegorn to top as in irechec 
eouorn to grade MI in inches 

TI OP* lenges in indium: 
FIN pipe suirrotsr In Inoue; 

Step I vapor necaterr 
Stage II temps, nnviery: 

Installed: 

113.0 
us. 0 
11.0 
4.0 

Doped View Levet 
Oispe4 PisAlLa Levet 

Preto Wirer Levet 

0.00 
03.00 
0.000 

Ingress :elected: Amer is Mime 

Test *roc 
VecuTect Test Type-. 

VussTact Won* entry Poirot 
Pressure Set Point 

Ttnk water level in kiches: 
INar sr told. daunt In *miler 

Iknenninod by (method/ 
Res* 

NuelOginsed Pansirrapamod 
LA NI 	Lb. Pi 

Maim: 
Medd 

Surt 
Open gine in roc 

Holding pet 
Resliency er 

Test leek rate Who 
Metering pit 

Cioisb. leak in pale 
Result,: 

0.00 
01.00 
0.000 

N MOON 

X2:40-14:34 
stogie tank 
mill 

0.93 
0.00 

6 I . au 
NOM 11= 
PIM 

COMMENTi 
WM SS War. 

1110010lag 

Final ph: 
ROCIft 

Pump type. 
Pump make: CORNINENTN 

17. No add= fass sxsTSD. AtA11401 SAD MATSU 0051241gx TIM 

Ellesdbeck 
Ted *vie (rrinX 
Teo I: SW One: 

Nab est 
UP Oates cc 

Ted Z: 	MIK 
Finish 

Val damp az 
pot 

Ted 3: NM Thaw 
Fitati 

Hod diem. sc 

Dianne % rex 
Lonom 

Test psi 

aaQO SHOAL CREEK BUILowla 200. Au3TIN, TEXAS 78757 RT7  451-0M4  Prwitird 0211 VW 1 3•6I 

3 
FE3-11 -98 TUE 215 PM G3 

BECHTEL 
TANKNOlOGY:r4DE 

nsT DA 1 1:: gl,g"91 
C&.~ •••• ~. ~. 

... . . . .. 
• • ' f , .. _. • • • • • '. 

M~_n.... T.,,1l 10-
Product DZIaL Tank ... 1laIded: 

C.-cr),1n fI'on.: .,gOO YIIIIt • fill itb/dwd: 
~Jrin~ 97.00 Vwpw ... VIIa.,.,.....,..ed; 

t...nv~, in Indies: no JmpacI V ... 0pwdaI..t:. 
Tn .~C1fl'7); 
FUll I"'"' PIIIrIg: 
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I I 
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D~rlftJ; 
t..,.a. (ttJ: 

Test.­
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~..,,­
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5900 SHOAL CREEK DUILDING 200 
AUSTIN. TEXAS 78757 

(512) 4514334 
FAX 	459-1455 

• '‘e" t 	k, 

Te370ATII: 01/08/P8 WORK ORDER NUMBER: 	9106790 

Weir 311S TRTAIMLL, C. 	 3nT- CM= arszoor =maw 

COMMENTS 

121101 =It= =Use. 

PARTS REPLACED 

HELIUM PINPOINT TEST RESULTS (IF APPLICABLE) 

F 4 
FEB- i 1 -98 •"LIE 2_ 36 PM 	G3 

T'l!STDlTl: 01/0./t. 

CUDIr. 11 .. TDADaLL. me. 

BE':HTEL 

lvao SHOAl CREEK. BUILDING 200 
AUSTIN. T1XAS 71757 

(512) 451-83U 
FAX ~12J .,."." 

WOItK OIltDER NUMBER: 

COMMENTS 

P~t..iE tJ'3 

,'\ '"I .... G ~ 
I ... , V '.J 

~----.---------------------------------------------------------------. 'DJIK 'IR.'laID no:n. 

PARTS REPlACeD 

HEUUM PlNPOINTTElT RESULTS (IF APPLICABLE) 

--

f£E- il-98 WE Z 36 PM G3 
f 4 
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TANKNOLOGY-NOE 
111170 WPM- atm BUILDING na 

AUSTIN, MICAS 70757 
(512) 4514334 

fAX (512) 4$9-1432 

42 	- 0 0 0 0 15 

PaGE 10 

TISTIAT oliogiog WAX ORDER NUMIIVIC 	910090 

twat EI4 121:Aownr., 111C. 	 gin: =urn/. =IMMO =arm= 

PrIrite4 02111/94 1734 KOWUNEYER 

FEB-11-98 ME 2'37 PM 

TOTAL P.05 

F. 5 

-l2322132 748 

1IST DI'TI: 01/0.,M 
CU!n ''PI iJiiWIW&tOt., De. 

FEB-II-sa ~UE 2·37 PM G3 

BECHTEL 

TANKNOLOGY -#fOE 
nag &HCAL CIleJ<. 8UILOINO 200 

AUIn1N.TSXAS1'757 
(512) 451-8334 

,N< (111J 4$,.'.58 

WORK ORDER HUMBER: 110f"0 

PC.(iE iI:J 

0000 

SRI.: CQAftAI, nnDIII S'ZUXCII 

MAINT. SLOG 

. _. - .' -. .:\. . 

§ 
GI 

rOT~ F.es 
P. 5 

-..... _- -
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Beatel Environmental, Inc:.  
151 .tafayerie Drive 
Oak Pidge, Tennessee 37831-0350 

Fax Cover Sheet 

DATE: 	Jan.13, 1998 

TO: 	Jerry Goodey 

FR011: 	Karen Atchley 
BEI 

TIME: 

PHONE: 904-656-5458 
FAX: 904-656-7403 

PHONE: 423-220-2167 
FAX: 423-220-2748 

RE: 	Grid locations and OVA readings for the area near west dock tank 307R1 

CC: 

Number of pages including cover sheet: 

Mep.iage 

Jerzy:- this is the information Nick received a copy of and Bill Hevrdeys spoke to about I am going to 
send 'you a hard copy overnight so you will have a more legible copy. Call me if you have any questions. 

Karei 

01i~j/1998 10:22 ,,:32202748 

Bed:tel Environmental, Inc.: 
151 .~ a!ayette Drive 
Oak l~idge, Tennessee 37831-0350 

Fa:{ Cover Sheet 

DATE: 

TO: 

FROM: 

Jan.13, 1998 

Jerry Goodey 

Karen Atchley 
BEl 

EC:CHTEL 

TIME: 

PHONE: 904-656-5458 
FAX: 904-656·7403 

PHONE: 42a.220·2167 
FAX:· 423·220·2748 

RE: Grid locations and OVA readings for the area near west dock tank 307R1 

cc: ; 

Nurrif,er of pages including cover sheet: 
\ 

Mes~;age 

Jeny: .. this is the iDfoDDation Nick ;received a copy of and Bill Hevrdeys spoke to about I am going to 
send 3·0U a hard copy overnight so you will have a more legible copy_ Call me if you have any questions. 
lbank:s. 

/' 

PAGE Ell 



CSS PANAMA CITY - EMERGENCY RESPONSE 
BUILDING 77, DELIVERY ORDER 86 

READSPACE ANALYSIS OF SOIL SAMPLES FOR PETROLEUM HYDROCARBONS 

Sample. LOA An(ition 	.Date . _ . 	Time Depth OVA (unfiltered) ppm OVA filtered) ppm 	I 
- 	1 

A-1 8/11/97 1407 6' 6" 42 27 

B-1 8/11/97 1425 7'  8 8 
D-4 8/11/97 No sample: interference -- -- 
D-5 8/11/97 1450 6' 8" 110 58 

D-6 8111/97 No sample; interference -- -- 
11-7 8/11/97 1523 5' 10" 54 38 

D-7 8/11/97 1524 6' 110 56 
D-7 8/11197 1526 6'6" 120 50 
•117-7 8/11/97 	• 1528 7' 4" 	- 	• 	- - 	- 	260 	- 	-- - 	" 	120 

11-8 8/11/97 1541 6' 240 110 
D-8 8/11/97 1542 6' 6" 110 72 
D-8 8/11/97 1544 7' 280 180 
D-9 8/11/97 1604 5' 6" >1000 650 

11-9 8/11/97 1623 6' >1000 900 
D-10 8.111/97 No sample; interference — -- 
D-11 8R1/97 No sample; interference — — 
D-12 8/11/97 ND sample; interference — — 
11-13 8/12/97 0749 5'  >1000 420 
11-13 8/12/97 0754 6'  200 100 
D-13 8/12/97 0755 • 6'6" 840 400 
11-14 8/12197 - 0820 7' 180 100 
11-15 8/12/97 No sample; no odor detected -- -- 
11-16 8/12/97 No sample; interference — -- 
D-17 8/12/97 0848 7' —  6 Not analyzed 
D-18 8/12/97 Not done -- -- 
19-19 8/12/97 No sample; interference -- -- 
C-I 8/12/97 0944 5' 38 30 

C-1 8/12/97 0946 5' 5" 310 280 	 _ 
C-1 8/12/97 0950 6' 6" >1000 >1000 

8
6
6
T
/E

T
/
TO

 
8
bL

E
O
Z
E
E
E
P
 

18 August 97 
	

1 

.. ' . 

A-I 
B-1 
0-4 
0-5 
0-6 
B-7 
B-7 
B-7 
'"0-7 
13-8 
J)..8 

D-8 
D-9 
D-9 
0-10 
0-11 
0-12 
0.13 
D-ll 
D-13 
0-14 
0-15 
D-16 
B-17 
0-18 
13-19 
C-I 
C-l 
C-l 

18 August 97 

CSS PANAMA CITY - tMERGENCY RESPONSE 
BUILDING 77, DELIVER\, ORDER 86 

READSPACE ANALYSIS OF SOIL SAMPLES FOR PETROLEUM HYDROCARBONS 

Date 1ime Deptb OVA ~filtered) ppm 
" -.-" ...... -. -- ~ - " . .. 

8/11/97 1407 6' 6" 42 
8/11197 1425 7' 8 
8/11197 No sample: interference --
8111/97 1450 6' 8" 110 
8/11/97 No sample' intederence --
8/11/97 1523 5' 10" 54 
8/11197 1524 6' 110 
8/11/97 1526 6' 6" 120 
8111/97 1528' .,' 4" .. ·260 .. 

8111/97 1541 6' 240 
8111/97 1542 6' 6" 110 
8/11/97 1544 7' 280 
8/11/91 1604 5'6" >1000 
8111/97 1623 6' >1000 
8111/97 N.., sample; interference -
8111197 No sample; interference -
8111197 No sample; interference -
8/12197 0749 5' >1000 
8/12191 0754 6' 200 
8/12/97 0755 . 6'6" 840 
81 12{97 . 0820 7' 180 
8112197 No sample' no odor ,delecled --
8/12197 No sample; interference -
8112197 0848 " 6 
8/12/97 Not done --
8112/97 No sample; interference --
8112197 0944 5' 38 
8/12/97 0946 S' 5" 310 
8/12/97 0950 6'6" »000 

. 
27 
8 

--
58 
--
38 
56 
SO 

1.20 
110 
72 
180 
650 
900 
--
-
-

420 
100 
400 
100 
--
--

Not analyzed 

--.-
30 

280 
>1000 

' . , 

1 
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w 
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lD 
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CSS PANAMA CITY - EMERGENCY RESPONSE 
BUILDING 77, DELIVERY ORDER 86 

HEADSPACE ANALYSIS OF SOIL SAMPLES FOR PETROLEUM HYDROCARBONS 

5 a  L.  nit T..DAnc..ntinn 	Pate Time Depth 	" 	I OVA (unfiltet:ed) ppm 	1  OVA (filtered) PPM 1 ., 
C-1 8/12/97 0953 "7' 	. 85C) 500 
C-2 8/12/97 1100 7' 50 la 

_ 	C-3 8/12/97 233 7' >1000 660 
C-4 8/12/97 1100 6' >1000 360 

8/12/97 1100 '7' 180 60 
'C-5 8/12197 1252 6' 280 110 
C-5 8/12/97 1252 7' >1000 >]000 
C-6 8/12/97 1219 6' 0 Not analyzed 
C-6 8/12/97 1220 . 	7' 26 18 

• D:-.20 • 	- - 	-8/12/97-  • 1314 ." - 	- -.6' 6" - 	, 	- 	- 	- - 	. 	-- 	110 	- - 	- . 	.. . 	. 	100 	- 
D-21 8/12197 1315 6'6" 160 110 
D-22 8/12/9'7 1327 6' 8 Not analyzed 
D-23 8/12/97 1355 - 	7' 480 410 
D-24 8/12/97 1432 7' 480 320 
D-25 8/12/97 1448 6' 6" 280 . 1180 

AST-I 8/12197 1355 7' 0 Not analyzed 
AST-2 8/12197 1400 3' 11" 4.60 200 
D-26 8/13/97 0829 5' 4 Not analyzed 
D-27 8/13/97 0845 5' 6" 200 100 
ID-27 8/13/97 0849 6' 500 140 
P-28 8/13/97 No sample; interference  -- -- 
D-29 8113/97 0915 6' 240 100 
11-30 8/13/97 0931 6' 640 200 
D-31 8/13/97 0945 5' 180 94 
D-31 	. 8/13/97 0949 6' 440 260 
11-32 8/13/97 1100 6' 88 - 	50 
11-33 8/13/97 1116 6'  560 300 
11-34 8/13/97 1124 5' 110 60 
D-34 8/13/97 1127 6' 240 100 
D-35 8/13/97 1131 6' 410 120 

3
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CSS PANAMA CITY - EMERGENCY RESPONSE 
BUILDING 77, DELWERY ORDER 86 

HEADSPACE ANALYSIS OF SOIL SAMPLES FOR PETROLEUM HYDROCARBONS 

Smnnle.T.D.II4tr~tion .' L. pate. Time I.. Depth Qy~{~~ltere~,> ppm 1 
: ," 

C-l 8/12/97 0953' '1' ~~O 

C-2 8{12197 1100 7' 50 

C-3 8/12/91 233 7' >1000 
C-4 8/12197 1100 6' >1000 

8/12/97 1100 7' 180 
'oC-5 8112197 1252 6' 280 
'C-5 8/12197 1252 7' >1000 
'C", 8/12/97 1219 6' 0 

C"' 8112197 1220 7' 26 
. D;.."20·· ... . " . . '8/12/97- 1-314···· . .. "'6' 6"· : . . .. 110 . . . . .. 

D-11 8112197 1315 6'6" 160 
D-11 8/121en 1327 6' 8 
D-13 81121en 13SS l' 480 
D-24 8112/91 1432 7' 480 
D-25 6112/97 1448 6' 6" 280 

AST-I 8/12197 1355 7' 0 
AST-2 8112197 1400 3' 11" 460 
D-16 8/13/'11 0829 S' 4 
D-17 8113197· 084S 5' 6" 200 
B-17 8113197 0849 6' 500 
10-28 8113/91 No sample; interference -. 
D-29 8113/97 0915 6' 240 
D-30 8/13/97 0931 6' 64() 

D-31 S/13/en 0945 5' ISO 
»-31 8113fen 0949 6' 440 
D-32 81 13{97 1100 6' 88 
D-33 8/13/97 1116 6' 560 
0-34- 8/13/97 1124 S' 110 

D-J4 8113/97 1127 6' 240 
D-J5 S/13/en 1131 6' 410 

18 August o/T 

OVA (filtered) PPDl 
.. ~.- .. - . . ,;w 

18 
660 
360 
60 
110 

> ]()()() 

Not analyzed 

18 
. . ]00 

110 
Not analyzed 

410 
320 
1180 

Not analyzed 
:200 

Not analyzed 
100 
140 
--

100 
200 
94 

260 
SO 

300 
60 
100 
120 
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CSS PANAMA CITY - EMERGENCY RESPONSE 
BUILDING 77, DELIVERY ORDER 86 - 

HEADSPACE ANALYSIS OF SOIL SAMPLES FOR PETROLEUM HYDROCARBONS 

I.. - SentPWI-D.R.matinn. 	II .._ 	Date I 	_ 	Time.. 	. .. . 	Denth 	- OVA (unfiltered) pi m 	I OVA (filtered)_ ppm 	1 
D-36 	- 8/13/97 1246 . 6' 3SU 	• 	• 	' 	• 144) 	• 

D-37 & D-37A 8/13/97 No samples; interferences — -- 
D-37B 8/13/97 1335 6' 440 200 
D-38 8/13/97 1337 5' 6" 11 Not analyzed 
0-39 • 8/13/97 1344 6' >1000 >1000 
0-40 8113/97 1407 5' 6" >1000 510 
D-40 8/13/97 1409 6' 880 360 	_ 
D-41 8/13/97 1414 6' 640 200 
D-42 8/13/97 . 1450 6' 800 250 
D-43 • • 	' ' • 8/13/97 . - • • 	1456-  - 	• 	. 	' 6' " 	• 	- 	- 	460 	- - 	- 	180 	. 	• 	- 
D-44 8/13/97 l  1517 5' 200 62 
D-45 8/13/97 1544 6' 380 140 
D-46 8/13/97 1610 6' 580 200 
D-47 8/13/97 1615 6' 200 88 
D-48 8/13/97 1656 6' • 360 190 
11-49 8/13/97 1703 5' 6" 340 110 
0-50 8/14/97 0829 l' -7' (composite) 84 22 
D-51 8/14/97 0934 1' - 7' (composite)' 64 33 
D-51 8/14/97 0934 6' (discrete/grab) 290 100 
0-52 8/14/97 0847 7' 80 28 
D-53 8/14197 0855 . 6' 300 120 
D-54 8/14/97 0904 6' 180 80 
D-55 8/14/97 0914 _. 5' 6" 230 80 
D-56 8/14/97 0939 6' 270 96 
D-57 8/14/97 1008 6' 90 66 
0-58 8/14/97 11030 6' 110 60 
D-59 8/14/97 1148 6' 0 Not analyzed 
D-60 8/14/97 1244 6' 0 Not analyzed 
D-61 8114/97 1307 4' 5" (utility interference) 200 10 
D-62 8/14/97 1312 6' >1000 740 
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D-J6 

D-37 &D-37A 
D-37B 
D-38 
D-39 
D-40 
D-40 
D-41 
]).42_ 

'D4J ..... 

D-44 
D-4S 
0-46 
D-47 
1)..48 

]).49 

0-50 
0-51 
O-Sl 
D-51 
D-S3 
D-S4 
))..55 

0-56 
D-S7 
0-S8 
D-59 
D-60 
O-til 
0-62 

18 August,}7 

CSS PANAMA CITY - EMERGINCY RESPONSE 
Uun..DING 77, DELIVERY ORDEll86 

BEADSPACE ANALYSIS OP SOIL SAMPLES FOR PETROLEUM HYDROCARBONS 

..... - Dllte -- - - Time '.'-' .. - - - -- Deoth .. ----~- ,:"-."-.~.",,,, - - --. -.! OVA (unfiltered) p.!..m OVA (fil~ pom 
8/13/91 1Wi - 6' JtlU 

.. i4ii 
8113/97 No samples' interferenoes - --
8113/97 1335 6' 440 200 
8113/97 1337 5' 6" 11 Not anal}'ZCd 
8113/97 1344 6' >1000 >1000 
8/13/97 1407 5'6" >1000 510 
8/13191 1409 6' 880 360 
8/13/97 1414 6' 640 200 
8/13/97 ·14S0 6' 800 2~0 

- - .- . 8/ 13/97 . . .. 1456- .' "6' 46(} .... '-' ISO 
8113/97 )517 5' 200 62 
8113/97 1544 6' 380 140 
8/13/'.¥7 1610 6' 580 200 
8/13/97 1615 6' 200 88 
8113197 1656 6' . 360 190 
8113197 1'703 S' 6" 340 110 
8114197 0829 I' - 7' (composite) 84 22 
8114197 0934 I' _7' (composite), 64 33 
8114/97 0934 6' (discrete/grab) 290 100 
8/14/97 0347 7' 80 28 
8/14/97 0855 6' 300 120 
8/14191 0904 6' 180 80 
8/14197 0914 S' 6" 230 80 
8114197 0939 6' 270 96 
8/14/97 n008 6' 90 66 
8114/97 n030 6' 110 60 
8/14/97 - H48 6' 0 Not analyzed 

8114197 1244 6' 0 Not analyzed 
8/14/97 1307 4' S"Jutilil}' intederence.l 200 10 
:&114/97 1312 6' >1000 740 
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CSS PANAMA CITY - EMERGENCY RESPONSE 
BUILDING 77, DELIVERY ORDER 86 

HEADSPACE ANALYSIS OF SOIL SAMPLES FOR PETROLEUM HYDROCARBONS 

CoinInin I 1111 nrafinn 

D-63 
1 111 . 	.ale I . !rime I Depth . 	.. 	. 	I OVA (unfiltered) ppm , OVA (filtered) ppm 	 I 

8/14/97 1349 5' 520 1114) 

D-64 8/14/97 1430 6' 11 Not analyzed 
D-65 8/14/97 1437 6' 2 Not analyzed 
D-66 8/14/97 1450 6' 28 16 
D-67 8/14/97 1356 6' 100 40 
11-68 8/14/97 1418 6' 200 82 
D-69 8/14/97 1606 5' >1000 >1000 
D-70 8/14/97 1625 5' >1000 590 
1)-71 8/1 4/97 - 	1615 5' 	• 36 19 
D-72 8/14/97 • • 1631 - 	• . - 	5' 6" 900 - - 	• 400 
A-2 8/15/97 0800 7' 200 68 
A-3 8/15/97 0807 6' 720 300 
A-4 8/15/97 0831 5' >1000 >1000 
A-S 8/15/97 0831 4' 5"; utility interference 0 Not analyzed 
A-6 8/15/97 0840 5' 0 	. Not analyzed 
A-7 8/15/97 0943 6' 620 280 
A-8 8/15/97 1010 6' . 	480 110 
A-10 8/15/97 1300 6' 280 180 
D-73 • 8/15/97 0959 6' Lab sample only Analysis pending 
A-9 8/15/97 1054 6' Lab sample only Analysis pending 
D-74 8/15/97 1131 6' Lab sample only Analysis pending 
D-75 8/15/97 1155 5' Lab sample only Analysis pending 

G-) 

CD 
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D-63 
1)-64 

D-65 
D-66 
D-67 
·D-68 
0-69 
D-'70 
D-71 
D-11 
A-2 
A.J 
A-4 
A-S 
A-6 
A-7 
A-8 
A-to 
D-73 
A-9 
D-74 
D-75 

18 Augusl91 

CSS PANAMA CITY - EMERGENCY RESPONSE 
BUILDING 77, DELWERY ORDER 86 

HEADSPACE ANALYSIS 0' SOIL SAMPLES FOR PETROLEUM HYDROCARBONS 

I. D!lie ,_- .. -. . ) . 'rime .. . .. . . 
I 

OVA (unfiltered) ppm 
8/14/97 1349 5' S2U 
8114197 1430 6' 11 
8114/97 1437 6' 2 
8/14/97 Iii 50 6' 28 
8/14/97 1356 6' 100 
8/14/97 1418 6' 200 
8/14/97 1606 5' >1000 
8114/97 1625 5' >1000 
K/14/97 1615 5' . 36 
8/14197· 1·631 .. S' (i" .. 900 
8/15/97 0800 7' 200 
8/15197 0807 6' 720 
8115/97 0831 5' >1000 
8115'97 0831 4' S"· utility interference 0 
SIlS197 0840 5' 0 
8/15/97 0943 6' 620 
8/15/97 1010 6' 480 
8/15197 1300 6' 280 
8115/97 0959 6' Lab sample only 
8115197 1054 6' Lab sample only 
8/15/97 1131 6' Lab sample only 
8/15/97 llS5 5' Lab sample only 

[ OVA (fiJte~ P2m 
.. I .. ·• - ........ ---- ....... - .... 

i~· 

Not analyzed 
Not analyzed 

16 
40 
82 

>1000 
590 
19 

·400 
68 
300 

>1000 
Not analyzed 
Not analyzed 

280 
110 
ISO 

Analysis pending 
Analysis pending 
Analysis pending 
Analysis pending 
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1.0 	PURPOSE 

The purpose of this document is to establish standard procedures and technical guidance on borehole 
and sample logging. 

2.0 	SCOPE 

These procedures provide descriptions of the standard techniques for borehole and sample logging. 
These techniques shall be used for each boring logged to provide consistent descriptions of subsurface 
lithology. While experience is the only method to develop confidence and accuracy in the description 
of soil and rock, the field geologist/engineer can do a good job of classification by careful, thoughtful 
observation and by being consistent throughout the classification procedure. 

3.0 	GLOSSARY 

None. 

4.0 	RESPONSIBILITIES 

Site Geologist. Responsible for supervising all boring activities and assuring that each borehole is 
completely logged. If more than one rig is being used on site, the Site Geologist must make sure that 
each field geologist is properly trained in logging procedures. A brief review or training session may be 
necessary prior to the start up of the field program and/or upon completion of the first boring. 

5.0 	PROCEDURES 

The classification of soil and rocks is one of the most important jobs of the field geologist/engineer. To 
maintain a consistent flow of information, it is imperative that the field geologist/engineer understand and 
accurately use the field classification system described in this SOP. This identification is based on visual 
examination and manual tests. 

5.1 	Materials Needed  

When logging soil and rock samples, the geologist or engineer may be equipped with the following: 

• Rock hammer 
• Knife 
• Camera 
• Dilute hydrochloric acid (HCI) 
• Ruler (marked in tenths and hundredths of feet) 
• Hand Lens 

5.2 	Classification of Soils  

All data shall be written directly on the boring log (Figure 1) or in a field notebook if more space is 
needed. Details on filling out the boring log are discussed in Section 5.5. 

5.2.1 	USCS Classification 

Soils are to be classified according to the Unified Soil Classification System (USCS). This methcaof 
classification is detailed in Figure I (Continued). 

019611/P 	 Brown & Root Environmental 0195111P 

GH-l.5 3 at 21 
SGn=riOL= AND SAMPLE LOGGING RevIsIon :f1ecllve Date 

o 03/01/96 

1_0 PURPOSE 

The pureose at this document is to establish standard procedures and technical guidance on borehole 
and sample logging. 

2.0 SCOPE 

These procedures provide descriptions at the standard techniques for borehole and sample logging. 
These technioues shall be used for each boring logged to provide consistent descriptions of subsurface 
lithology. While experience is the only method to develop confidence and accuracy in the description 
of soil and reck. the field geologist/engineer can do a good job of classification by careful. thoughtful 
ooservarion and by being consistent tnroughout the classification procedure. 

3.0 GLOSSARY 

None. 

4.0 RESPONSIBILITIES 

Site Geolooist. Responsible for supervising all boring activities and assuring that each borehole is 
completely logged. If more than one rig is being used on site. the Site GeOlogist must make sure that 
eac~ field geologist is properly trained in logging procedures. A brief review or training session may be 
necessary prior to the start up of the field program and/or upon completion of the first boring. 

~o PROCEDURES 

The classification of soil and rocks is one of the most important jobs of the field geologist/engineer. To 
maintain a consistent flow of information. it is imperative that the field geologist/ engineer understand and 
accurately use the field classification system described in this SOP. This identification is based on visual 
examination and manual tests. 

5.1 Materials Needed 

When logging soil and rock samples. the geoiogist or engineer may be equipped with the following: 

• Rock hammer 
• Knife 
• Camera 
• Dilute hydrochloric acid (HCI) 
• Ruler (marked in tenths and hundredths of feet) 
•. Hand Lens 

5.2 Classification of Soils 

All data shalf be written directly on the boring log (Figure ') or in a field notebook if more space is 
needed. Details on filling out the boring log are discussed in Section 5.5. 

5.2.1 USCS Classification 

Soils are to be classified according to the Unified Soil Classification System (USCS). This methexT'ot 
classification is detailed in Figure, (Continued). 

8rown & Root Environmental 



Nurnoer 

4 of 21 
BOREHOLE AND SAMPLE LOGGING 

GH-1.5 
Page  

Effective Date 

03/01/96 

Revision 

0 

Page 	of BORING LOG  

DATE: 
GEOLOGIST: 
DRILLER: 

BORING NUMBER:' PROJECT NAME: 
PROJECT NUMBER: 
DRILLING COMPANY: 
DRILLING RIG: 

Weil No Converted to Well: 	Yes 

FIGURE 1 

BORING LOG (EXAMPLE) 

UN.* 
........ 
Two. 00 
100 

O 
(Pt) 
.. 

km 000. 

1.0mary, 
0,..,... 

10.10.0".1 
or 

34.0.4.01 

MATERIAL DESCRIPTION 

Remarks 

PIDANO 1,....1 al000noo 
bor. 0 

r ...r 0020 
111 

lammui• 
illammeep , 

.1,00.00.0 
4...,000i 

COW kUltaftei CUILOOACOU011 

U 
S 
C 
3 

• 
.7. E 

 

:P., 	. 
ai 

o e 
.; 

I  
i 

• •,, 
 . 

1 

I _ 
.0 

1"  °".."" Gariaareef 
or 

11006 
.........., mammal 

it I 	 . 

I 	I 

///'' I _ 

-../"........' 1 

I 1 

I 

_...,./... 

.......'...".." 

:. 

...."1-  

..................' 
. 

.."......"..." 

1/,''  , 

l e........"."1„.....94 

_ .."... 

/''' ........., 

'''P'' . 

..........."....." 

e•''''''."  

1,,--" 
1,---'" __ 

,--/1 
,---1 I I 

' wh.n 00= Carrie Immo 00:21 proneness 
enceos nennor rea610,0 on 6 rem memos boreivle. inersese rsedre2 Oreouency A steresee0 noscon00 Mat 

Remancs: 
Drilling Area 

Background (ppm): 

019611/P Q19611/P 

BOREHOLE AND SAMPL= LOGGING 

Numoef 

GH·1.5 

RevIsion 

a 

FIGURE, 

BORING LOG (EXAMPLE) 

SORING LQG 

BORING NUMBER:' 

I 
i=-3ge 

4 of 21 

Page_of _ 

?ROJECT NAME: 
?ROJECT NUMBER: ---------DATE: ---------

DRILLING COMPANY: ---------GEOLOGIST: 

DRILLING RIG: DRILLER: 

I MA TERIAL DESCRIPTION 
s...... o...w. ...... , ~ LaI..., 
....... (, .. , ''..,IlII00 --...." ~ 
T.......,. ''''1 .a.-. I~''''~ 
~QO ........... ~ ~ <:: ..... _ ., ColOr ~c~ 

.. - .... --
\/\ 
\/ 
\/1 

t/ 
1/ 
L/ 
ILl 
1/ 
1/ 
/1 
1/ 
1/ 
1/ 

1 
• V"Jne" taCI CZlI"'I"'IQ • .,... ~ ~""'L 

- If"'CIUOe tr'DfIlD' ,...."..,., .... e IDOl lI"tCeNWi = tIOret'IOe. Inc:r.aae..-cl.,g frwo.,.ncy If ... .0 rw.aonae ,.ad.. 

Remancs: 

u 
s 
c 
s 

1 1 

I I 

---------------------
Converted to Well: Yes No WeIlI.D. #; 

. ::;:. Z l:. 
'i:J i :m' e Q. • ; 

.: '5 OJ! .~ 
'. 1i •• Q 

Remarks 

I I 

I I 

I 

Drilling Area 
Background (ppm):1 r-- .• -'. I I 

--- -----------



e• ... a& was  	 C0114.44. 
•11 .11•• .1.•• ow 1511 15.51 	• ▪ 	111...1a1d. 

DENSITY OF GRAN Ail AR SOILS 

SI 11•44•514  11••••••0 PIM 111•110•4 
•	 seIl I 01.0411M 

r 
•••• foils • II 

12.2.2.1 1 10 

0•412.0 2.22.1.• 11.•• 

1•••••• •11.10 

1
••• a 00210 •••• SO 

FIGURE .1 (CONTINUED) 

!211![1.21.1.1 

UNIFIED BOIL CLAKIIFICAILON 110SCSI 

COARSE•GRAINECI SOILS 

Moo• Ikon INN ol &401•1•41 i• LARGER IINL. PIA. 200 Si... 5.•• 

FINE-GRAINED SOILS 

M. Ikon Nal of MateeN1 ie SMAIIIR 11•01 No 200 5•••• SII• 

• 

11110 	1101.111(•11...• 1•00110102•11 
11.1011000 •••••a los 1.e.... 	IA. I 1.4.1.•8 OW 11••1••• Naciten• um 

1st bate. w••••1• S•4014%  I t•IC•L 04_1 

I ISIS 	114•IIIIC•11..... ravalIatuIS 
11/ •C 1.......• 1,..I1s I•• 	141/0•• 	thaw 	11,x1.•. 	an4 0441..• le st II...It 	.... 

1a1e....4•4 Vol.....1 

Y... 
SIP004 1..1.1. Odeo•III ..... to. ••••••••••••• 	sot •••441.... loollao 	I••••••.. 	40 SI••• 	11.1• 1,9.14.1 

0.1 SIMINIII. 
ICtuaktrtit 

(••• • tttttttt CS, 

• ItetIttuct 
Ite•ocI les lat 

1•••• log) 

Itso•Avel IS 
'Coats .4 Ss. C •••• 

V ttttt C 51.15I 

•••••••• 
Isaes1.1“/•"1!) 

11.0.• 1.02•141 
lave • .....l 

VIII. .0202 I• 0.4I. 41Is ••• 
..111•.41.1 •.w\. GI 011 (y 0•111 U.  4.1.4 fl• 110014 2 	0.•••••••••• 

slat ..... 	1.111.• se ..• fermi. 
/Ill. 102. 

• Itle14 
• opLI ••• 

15.41. Is S1.14.1 .1.1.4 	Is SI... •••••• M 
Ist••••••11 ttttt 444 ••.. 'Sem ewers. to. 
n o... 	ttttt •• 111.8 •I 1...• a...4s .Ilk 
,ll0.i • ttttt cup. 

•••......1...•11. 6.* 	11.• ,... 	• 
sago •• ttttt wit. sow* 

lolses••141• ..... ala•••"1.  

. /••• fp ••••••• 0••••••• •••••I •••• 
•••••••••. 	• r• 50 11.01. •••14...• I• 0.01. as.. So •••• 

Sloe. 0••••••• CI 
1042/00.21.1 ttttt 	•1 	ire •• ••••••••• 

. 	IS,. 	4••••1 	..... . 	ta...I. 	•l.... si
ll, 111••• •  Isom •Isrl. 

,y•gli II 
41,11.411 

,..../. 	a 	Its 	sl 

was 2..1.11. 	(las& 	glow 	itahmelIa •... 
C•I own •••••••••••• ••• NI 

14.11, •••••18. 	mil 	g•••••• 
•• ••• t• • •••• • 8 I II 	mil sl..14• . bil..4.• 	le ••••11•...t SI.e. SO••••• ea ••••••• 	..... 	..•.• ••••••• 	soli •••••• 	•I 

Is. ...... t II, 

• ••• Lew 	G.I••111.• 

	

4 &asset ve•C••••••. 	••• (•1 
., .....•..... ; .. . ; .. .. : ; : . • -. . . ; : ,. . . Ir.  •• al • d /II Is 	also 

• • .....1 	•Se 

SI•94.II Ss ••••••• tie.. •• ...No all&w.4 	Its •ss.......• ma 1.•••••••••• 	..... . 	••••••••••• 	4. 	•••••••••••.•.....s 
1.o1 	1.4•00. 	•• 	•••12. 	  

10.411 
144 I•1.1,4-1.1 

1•12.• S••••• 
120. It 1 20•2 2 

reds ...to I. go doom •••• 4.1 
222.21 ..... 1 	•••••••16 • 1 	.11 
2••••••••••• 116•11141. ..... 2  

,,,, ...II r .4.4  14.4. .. 8.4.14 14.44. 
IIIII• or ••• . 	 t.t./. 	So 	•.... 	eity. 

2010.  

••••• •000 20 ..........s• 	.1e.• 	4.1 	0.1... 	pl.et...s... 	6.1 
•••.1. 

•••••••••••11, ••• GI•• 4.• 	• 
••••• •1 ..... 14112 ••••• 

..... • 	 

I, select, 4..444 	. ve •••Oly I ...Is . 
	 •• 	00 11.•••• 

	

••• 	4. c441••.1.211000124121 
0•210 ......• 	0.. 	woo.4 SI.. 111J.1 

	....... .. tos,....• 	•Ispo II ••••12.... es 010. 
• ..... 4 •14. 

1.41S ••1110•IS 
0.2202 	0.22 

•••• p14•11. • Sass 	11. 	1.1...11/1 
••••••• pe••••••••• •  SOO act) SS. • 1PS 

	  pow 1, ap,..1 1.4 .111 
• 1•11.0•2. 

11.4.1. I 
uset•mat Sent 

II••••••• 	lide•11.11•• 1., 4•1.• . .....4. ••••••• 	I••I 	•••• 
1.........1101., 11......4 4••5.••• •••• w 01001 .04001 11.0•111 

41 	/1•4. 	IS.. 	1....• 
11... •,011..1.,... S•• (11 

sc  11•••• ...... 55....55 .0.1.• .....• 
II., •isles•S• 

g••• 10.0121 	0•1110.••••• 	g•••••••••• ray. 14.6010. a., 	 a-ta 	wail 	g••••• odd., ••••••• 

CONSISTENCY OF COHESIVE SOILS 

CON..... NCI 
INC Caw, 	.. 

SIP110114 
1114.4/19. 	11.1 

SIMON. PIM MA 1100 
ISISISI•mal•III.•46/••••• SIII• 	/0118•1!I   PI Itssel 

•••. 	10•111 5•0• Mow •.1S • Se S 	 p••••1••1•4 •••••611 	1.4511 a, /III 

S•111 Z.V. I. &vie 145 • 1•.111 pm.•••••••• ••••••5 ...... 12.• taw.. 

120.110 $1151 5.35 is 	• .41 I Os • •••• SO •••••••••••4 ••••••I 	1•26.04 be 102.0. 

2.0 20 l.• • •• II *I.o.M. ........, 5, ....ft. 

r••, ..... 11.• 	1.1 	5.• 11 I. 35 ass.... 	4•4...444 11, •••••••••• I. 

Oat 4 Mots ISO •.0 0...0 NA laaaaftiao alit ••••••••••110 5, temow.e•• . I . 

ROCK TERMS 

ROCK HARDNESS 'FROM CORE SAMPLES) ROCK BROKENNESS 

0444.1.,..• 1•.•• 1t• as. I.. Sr labia 111•411 11.5.1 	I I I•a II Sala. I5541.• IC... saate ..... ..... as•C I•9 

1.11 I...., (ssaystl CI•41.411 .4•••• W.4..4 rill& 4.441•••• Weer 1155110 Is. 	Ir.) Si'• 

Mediu. Stoll C., 1,4 C.449•11 114481.• 	Lows 11..11 (11....41 •dawas Silo... 1...1 1....1. 

001100 11.0 d taw be ICI stith•• • On* ble.I, 151. p *age§ S lot by Ill.) 
1 

I.• I"' 

Itsr 4 	
j 

Cruet bet III 11(5.4 S. slot 4...000,0811p 	I 	I 11.•• ••04 •• •••• slaves .416411.0 Is. ) 3• •101  

. 11011 550.111 • 11501 

 

INC• 44.4.111 • 11411 

 

4.11 a 

    

     

Sr • Splea••••••I 11455i• 

SI 	5.0. 0.4 	12•01• 

• 11100 	 Octet, 1A II•oselts 

• Ns ICatt•entIs...&11 	 4.0.5 

• 12.1•421110•1 C••• 1.1•141.' ••••I 

I 	• ••••• C.,. 	 tp .. 	n 02002.5 

• ...•• 	..... 	 . ••••••• 

 

• 11_0fil111ta 	..tatti• • ...La 

Q
 

w
 

::::l 
Z

 
i= 
z o S2. 
-w

 
ex: 
::::l 
I:!l 
LI.. 

0
1

9
6

1
1

(P
 

S
O
?
=
H
O
~
 A

N
;:, 3

A
M

P
L

E
 L.O

G
G

IN
G

 

-J 

· Vi · i .. · a ;( 

· 5 ;( 

· I o
! 

t! · ~ o • ! 
• 

• 
! 

!: p • ~ . 
i • : J ; r 

' .... U
I I 1i00i'''' 

R
evIsIon 

: =
 

1 I o 
~ 
. 1 

1 

j • · o 

W
 

~ · o ! i 
..,. 

! • ~ ! • i i a f · : i ! · • 1 i i J 

G
H

-1.S
 

o i ! o 
.. i ! • 

r :! 
it 
i
-

.' 
0

.
 

! ! 

· i 
· • 

; ! 

: 
: 

! 
: 

: 

: · ! . ~ 
.: 

: 
. -

: 
: 

o 

i . ! 
i . 

P
ag

e 

I E
H

ectlve 

! · · · : j • · · ~ • ! 

· .. 
~ 

j 

: • 

.. u 
o • 

5 at 21 
D

all! 

03/01/96 

· · ! • · · o 

· · · S 
t ; 

i 

: 
~ 

I 
j ; 

• ! 
i 

j 
~ . ~ . 

:: ~
 

~ -1 r .. 
• 

:; 
j 

1 I i 
! 1 ! 

: 
: 

.. i 

. 'i • ! 
; 

o~! o·! 
.. 

. 
-
0

 
_ 

. 1 
.. 

~ . 
&

. 
:
.
 

Ii 
! 

r 

j ~
 



Numoer 
	

Page 
GH-I.5 	 6 of 21 

BOREHOLE AND SAMPLE LOGGING Revision 

0 
1  elective Date 

03/01/96 

This method of classification identifies soil types on the basis of grain size and cohesiveness. 

Fine-grained soils, or fines. are smaller than the No. 200 sieve and are of two types: silt (M) and clay (C). 
Some classification systems define size ranges for these soil particles. but for field classification 
purposes. they are identified by their respective behaviors. Organic material (0) is a common 
component of soil but has no size range; it is recognized by its composition. The careful study of the 
USCS will aid in developing the competence and consistency necessary for the classification of soils. 

Coarse-grained soils shall be divided into rock fragments, sand. or gravel. The terms sand 'and gravel 
not only refer to the size of the soil particles but also to their depositional history. To insure accuracy 
in description. the term rock fragments shall be used to indicate angular granular materials resulting from 
the breakup of rock. The sharp edges typically observed indicate little or no transport from their source 
area. and therefore the term provides additional information in reconstructing the depositional 
environment of the soils encountered. When the term "rock fragments" is used it shall be followed by 
a size designation such as "(1/4 inchcD-1/2 inchcD)" or "coarse-sand size" either immediately after the 
entry or in the remarks column. The USCS classification would not be affected by this variation in terms. 

	

5.2.2 	Color 

Soil colors shall be described utilizing a single color descriptor preceded, when necessary, by a modifier 
to denote variations in shade or color mixtures. A soil could therefore be referred to as "gray" or "light 
gray or "blue-gray.' Since color can be utilized in correlating units between sampling locations, it is 
important for color descriptions to be consistent from one boring to another. 

Colors must be described while the sample is still moist. Soil samples shall be broken or split vertically 
to describe colors. Samplers tend to smear the sample surface creating coior variations between the 
sample interior and exterior. 

The term "mottled" shall be used to indicate soils irregularly marked with spots of different colors. 
Mottling in soils usually indicates poor aeration and lack of good drainage. 

Soil Color Charts shall not be used unless specified by the project manager. 

	

5.2.3 	Relative Density and Consistency 

To classify the relative density and/or consistency of a soil, the geologist is to first identify the soil type. 
Granular soils contain predominantly sands and gravels. They are noncohesive (particles do not adhere 
well when compressed). Finer-grained soils (silts and clays) are cohesive (particles will adhere together 
when compressed). 

The density of noncohesive, granular soils is classified according to standard penetration resistances 
obtained from split-barrel sampling performed according to the methods detailed in Standard Operating 
Procedures GH-1.3 and SA-1.2. Those designations are: 
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not only refer to the size of the soil particles but also to their depositional history. To insure accuracy 
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the breakup of rock. The sharp edges typically observed indicate little or no transport from their source 
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environment at the soils encountered. When the term "rock fragments" is used it shall be followed by 
a size designation such as "(1/4 inchCD-l/2 inchCD)" or "coarse-sand size" either immediately after the 
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Soil colors shall be described utilizing a single color descriptor preceded. when necessary. by a modifier 
to denote variations in shade or color mixtures. A soil could therefore be referred to as "gray" or "light 
gray" or "blue-gray," Since color can be utilized in correlating units between sampling locations. it is 
important for color descriptions to be consistent from one boring to another. 

Colors must be described while the sample is still moist. Soil samples shall be broken or split vertically 
to describe colors. Samplers tend to smear the sample surface creating coior variations between the 
sample interior and exterior. 

The term "mottled" shall be used to indicate soils irregularly marked with spots of differ.ent colors. 
Mottling in soils usually indicates poor aeration and lack of good drainage. 

Soil Color Charts shall nor be used unless specified by the project manager. 

5.2.3 Relative Density and Consistency 

To classify the relative density and/or consistency of a soil. the geologist is to first identify the soil type. 
GranUlar soils contain predominantly sands and gravels. They are noncohesive (particles do not adhere 
well when compressed). Finer-grained soils (silts and clays) are cohesive (particles will adhere together 
when compressed). 

The density of noncohesive. granular soils is classified according to standard penetration resistances 
obtained from split-barrel sampling periormed according to the methods detailed in Standard Operating 
Procedures GH-1.3 and SA-1.2. Those designations are: 
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Designation 

Standard Penetration 
Resistance 

(Blows per Foot) 

Very loose 0 to 4 

Loose 5 to 10 

Medium dense 11 to 30 

Dense 31 to 50 

Very dense Over 50 

Standard penetration resistance is the number of blows required to drive a split-barrel sampler with a 2-
. inch outside diameter 12 inches into the material using a 140-pound hammer falling freely through 
30 inches. The sampler is driven through an 18-inch sample interval, and the number of blows is 
recorded for each 6-inch increment. The density designation of granular soils is obtained by adding the 

number of blows required to penetrate the last 12 inches of each sample interval. It is important to note 
that if gravel or rock fragments are broken by the sampler or if rock fragments are lodged in the tip, the 
resulting blow count will be erroneously high, reflecting a higher density than actually exists. This shall 
be noted on the log and referenced to the sample number. Granular soils are given the USCS 
classifications GW, GP, GM, SW. SP. SM. GC, or SC (see Figure 1). 

The consistency of cohesive soils is determined by performing field tests and identifying the consistency 
as shown in Figure 2. 

Cohesive soils are given the USCS classifications ML. MH. CL. CH. OL. or OH (see Figure 1). 

The consistency of cohesive soils is determined either by blow counts, a pocket penetrometer (values 
listed in the table as Unconfined Compressive Strength). or by hand by determining the resistance to 
penetration by the thumb. The pocket penetrometer and thumb determination methods are conducted 
on a selected sample of the soil, preferably the lowest 0.5 foot of the sample in the split-barrel sampler. 
The sample .shall be broken in half and the. thumb or penetrometer pushed into the end of the sample 
to determine the consistency. Do not determine consistency by attempting to penetrate a rock fragment. 
If the sample is decomposed rock. it is classified as a soft decomposed rock rather than a hard soil. 
Consistency shall not be determined solely by blow counts. One of the other methods shall be used in 
conjunction with it. The designations used to describe the consistency of cohesive soils are shown in 
Figure 2. 
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Standard Penetration 

Designation Resistance 
(Blows per Foot) 

Very loose o to 4 

Loose 5 to 10 

Medium dense 11 to 30 

Dense 31 to 50 

Very dense Over 50 

Standard penetrat'ion resistance is the number of blows required to drive a split·barrel sampler with a 2 • 

. inch outside diameter 12 inches into the material using a '40·pound hammer falling freely through 

30 inches. The sampler is driven through an la-inch sample interval. and the number of blows is 

recorded for each 6·inch increment. The density designation of granular soils is obtained by adding the 

number of blows required to penetrate the last 12 inches of each sample interval. It is important to note 

that if gravel or rock fragments are broken by the sampler or if rock fragments are lodged in the tip. the 

resulting blow count will be erroneously high. reflecting a higher density than actually exists. This shall 

be noted on the log and referenCed to the sample number. Granular soils are given the uses 
classifications GW, GP, GM. SW, SP. SM. GC. or SC (see Figure 1). 

The consistency of cohesive soils is determined by performing field tests and identifying the consistency 

as shown in Figure 2. 

Cohesive soits are given the USCS classifications ML MH, CL CH. OL or OH (see Figure 1). 

The consistency of cohesive soils is determined either by blow counts. a pocket penetrometer (values 

listed in the table as Unconfined Compressive Strength), or by hand by determining the resistance to 

penetration by the thumb. The pocket penetrometer and thumb determination methods are conducted 

on a selected sample of the soil. preferably the lowest 0.5 foot of the samole in the split·barrel sampler. 

The sample. shall be broken in half and the. thumb or penetrometer pushed into the end of the sample 

to determine the consistency. Do not determine consistency by attempting to penetrate a rock fragment. 

If the sample is decomposed rOCk. it is classified as a soft decomposed rock rather than a hard soil. 

Consistency shall not be determined solely by blow counts. One of the other methods shall be used in 

conjunction with it. The designations used to describe the consistency of cohesive soils are shown in 
Figure 2.' 
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FIGURE 2 

CONSISTENCY FOR COHESIVE SOILS 

Consistency 

Standard 
Penetration 
Resistance 

(Blows per Foot) 

Unconfined 
Compressive 

 Strength 
(Tons/Sq. Foot by 
pocket penetration) 

Field Identification 
. 

Very soft 0 to 2 Less than 0.25 Easily penetrated several inches by fist 

Soft 
2 to 4 0.25 to 0.50 

Easily penetrated several inches by 
thumb 

Medium stiff 
4 to 8 0.50 to 1.0 . 

Can be penetrated several inches by 
thumb with moderate effort 

Sirff 
8 to 15 1.0 to.2.0 

Readily indented by thumb but 
penetrated only with great effort 

Very stiff 15 to 30 2.0 to 4.0 Readily indented by thumbnail 

Hard Over 30 More than 4.0 Indented with difficulty by thumbnail 
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CONSISTENCY FOR COHESIVE SOILS 
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Penetration 
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Consistency 
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(Blows per Foot) 
(Tons/Sq. Foot by 
pocket penetration) 

Very soft o to 2 Less than 0.25 Easily penetrated several inches by fist 

Soft 
2 to 4 0.25 to 0.50 

Easily penetrated several inches by 
thumb 

Medium stiff 
4 to 8 0.50 to 1.0 

Can be penetrated several inches by 
thumb with moderate effort 

Stiff 
8 to 15 1.0 to.2.0 

Readily indented by thumb but 
penetrated only with great effort 

Very stiff 15 to 30 2.0 to 4.0 Readily indented by thumbnail 

Hard Over 30 More than 4.0 Indented with difficulty by thumbnail 
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5.2:4 	Weight Percentages 

In nature. soils are comprised of particles of varying size and shape, and are combinations of the various 
grain types. The following terms are useful in the description of soil: 

Terms of Identifying Proportion of the Component 
Defining Range of 

Percentages by Weight 

Trace 0 - 10 percent 

Some 11 - 30 percent 

Adjective form of the soil type (e.g., "sandy') 31 - 50 percent 

Examples: 

• Silty fine sand: 50 to 69 percent fine sand, 31 to 50 percent silt. 

• Medium to coarse sand, some silt: 70 to 80 percent medium to coarse sand, 11 to 
30 percent silt. 

• Fine sandy silt. trace clay: 50 to 68 percent silt, 31 to 49 percent fine sand, 1 to 10 percent 
clay. 

• Clayey silt. some coarse sand: 70 to 89 percent clayey silt, 11 to 30 percent coarse sand. 

	

5.2.5 	Moisture 

Moisture content is estimated in the field according to four categories: dry, moist, wet, and, saturated. 
In dry soil, there appears to be Fate or no water. Saturated samples obviously have all the water they 
can hold. Moist and wet classifications are somewhat subjective and often are determined by the 
individual's judgment. A suggested parameter for this would be calling a soil wet if rolling it in the hand 
or on a porous surface liberates water, i.e., dirties or muddies the surface. Whatever method is adopted 
for describing moisture, it is important that the method used by an individual remains consistent 
throughout an entire drilling job. 

Laboratory tests for water content shall be performed if the natural water content is important. 

	

5.2.6 	Stratification 

Stratification can only be determined after the sample barrel is opened. The stratification or bedding 
thickness for soil and rock is depending on grain size and composition. The classification to be used 
for stratification description is shown in Figure 3. 

	

5.2.7 	Texture/Fabric/8 edding 

The texture/fabric/bedding of the soil shall be described. Texture is described as the relative angularity 
of the particles: rounded, subrounded, subangular. and angular. Fabric shall be noted as to whether 
the particles are fiat or bulky and whether there is a particular relation between particles (i.e., all the flat 
particles are parallel or there is some cementation). The bedding or structure shall also be noted (e.g.. 
stratified. lensed, nonstratified, heterogeneous varved). 
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In nature. soils are comprised of particles of varying size and shape. and are combinations of the various 
grain types. The following terms are useful in the description of soil: 

Terms of Identifying Proportion at the Component 

Trace 

Some 

Adjective form of the soil type (e.g .• 'sandy") 

Defining Range of 
Percentages by Weight 

o . 10 percent 

11 • 30 percent 

31 • SO percent 

Examples: 

• 
• 

• 

• 
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.... ,. 

Silty fine sand: 50 to 69 pe:cent fine sand. 31 to SO percent silt. 

Medium to coarse sand. some silt: 70 to 80 percent medium to coarse sand. l' to 
30 percent sUl 

Fine sandy silt. trace clay: 50 to 68 percent silt, 31 to 49 percent fine sand. 1 to 10 percent 
clay. 

Clayey silt. some coarse sand: 70 to 89 percent clayey silt. 11 to 30 percent coarse sand. 

Moisture 

Moisture content is estimated in the field according to four categories: dry. moist. wet. anq saturated. 
In dry soil. there appears to be little or no water. Saturated samples obviously have all the water they 
can hold. Moist and wet classifications are somewhat subjective and often are determined by the 
individual's judgment A suggested parameter for this would be calling a soil wet if rolling it in the hand 
or on a porous surface liberates water. Le .• dirties or muddies the surface. Whatever method is adopted 
for describing moisture. it is important that the method used by an individual remains consistent 
throughout an entire drilling job. 

Laboratory tests for water content shalf be performed tf the natural water content is important. 

5.2.6 Stratification 

Stratification can only be determined after the sample barrel is opened. The stratification or bedding 
thickness for soil and rock is depending on grain size and composition. The classffication to be used 
for strattfication description is shown in Figure 3. 

5.2.7 Texture/Fabric/Bedding 

The texture/fabric/bedding of the soil shall be described. Texture is described as the relative angularity 
of the particles: rounded. subrounded. subangular. and angular. Fabric shall be noted as to whether 
the particles are fiat or bulky and whether there is a particular relation between particles (Le .• all the fiat , 
particles are parallel or there is some cementation). The bedding or structure shall also be noted (e.g .. 
stratified. lensed. nonstratified. heterogeneous varved). 
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FIGURE 3 

BEDDING THICKNESS CLASSIFICATION 

Thickness 
(metric) 

Thickness 
 (Approximate English 

Equivalent) 
Classification 

> 1.0 meter > 3.3' Massive 
 

30 cm - 1 meter 1.0' • 3.3' Thick Bedded 

10 cm - 30 cm 4" - 1.0' Medium Bedded 

3 cm - 10 cm 1" - 4" Thin Bedded 

1 cm - 3 cm 2/5' - 1'  Very Thin Bedded 

3 mm - 1 cm I 	1 /r - 2/5-  Laminated 	
_ 

1 mm - 3 mm I 	1/32" - 1/8 Thinly Laminated 

< 1 mm 
1 	

<1/32' 	1 Micro Laminated 

(Weir, 1973 and Ingram. 1954) 
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5.2.8 	Summary of Soil Classification 

In summary, soils shall be classified in a similar manner by each geologist/engineer at a project site. 

The hierarchy of classification is as follows: 

• Density and/or consistency 
• Color 
• Plasticity (Optional) 
• Soil types 
• Moisture content 
• Stratification 
• Texture, fabric, bedding 
• Other distinguishing features 

5.3 	Classification of Rocks 

Rocks are grouped into three main divisions: sedimentary. igneous and metamorphic. Sedimentary rocks 
are by far the predominant type exposed at the earth's surface. The following basic names are applied 

to the types of rocks found in sedimentary sequences: 

• Sandstone - Made up predominantly of granular materials ranging between 1/16 to 2 mm 
in diameter. 

• Siltstone - Made up of granular materials less than 1/16 to 1/256 mm in diameter. 
Fractures irregularly. Medium thick to thick bedded. 

• Claystone - Very fine-grained rock made up of clay and silt-size materials. Fractures 
irregularly. Very smooth to touch. Generally has irregularly spaced pitting on surface of 
drilled cores. 

• Shale - A fissile very fine-grained rock. Fractures along bedding planes. 

• Limestone - Rock made up predominantly of calcite (CaCO3. Effervesces strongly upon 
the application of dilute hydrochloric acid. 

• Coal - Rock consisting mainly of organic remains. 

• Others - Numerous other sedimentary rock types are present in lesser amounts in the 
stratigraphic record. The local abundance of any of these rock types is dependent upon 
the depositional history of the area. Conglomerate. halite, gypsum, dolomite. anhydrite, 
lignite, etc. are some of the rock types found in lesser amounts. 

In classifying a sedimentary rock the following hierarchy shall be noted: 

• Rock type 
• Color 
• Bedding thickness 
• Hardness 
• Fracturing 
• Weathering 
• Other characteristics 
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• Sandstone - Made up predominantly of· granular materials ranging between 1/16 to 2 mm 
in diameter. 
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• Claystone - Very fine-grained rock made up of clay and silt-size materials. Frac:ures 
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drilled cores. 

• Shale - A fissile very fine-grained rock. Fractures along bedding planes. 

• Umestone - Rock made up predominantly of calcite (CaCO~. Effervesces strongly upon 
the application of dilute hydrochloric acid. 

• Coal - Rock consisting mainly of organic remains. 

• Others - Numerous other sedimentary rock types are present in lesser amounts in the 
stratigraphic record. The local abundance of any of these rock types is dependent upon 
the depositional history of the area. Conglomerate. halite, gypsum, dolomite. anhydrtte. 
lignite. etc. are some of the rock types found in lesser amounts. 

In classifying a sedimentary rock the following hierarchy shall be noted: 

• Rock type 

• Color 

• 8edding thickness 

• Hardness 

• Fracturing 

• Weathering 

• Other characteristics 
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5.3.1 	Rock Type 

As described above, there are numerous types of sedimentary rocks. In most cases, a rock will be a 
combination of several grain types. therefore, a modifier such as a sandy siltstone. or a silty sandstone 
can be used. The modifier indicates that a significant portion of the rock type is composed of the 
modifier. Other modifiers can include carbonaceous. calcareous, siliceous, etc. 

Grain size is the basis for the classification of clastic sedimentary rocks. Figure 4 is the Udden-
Wentworth classification that will be assigned to sedimentary rocks. The individual boundaries are 
slightly different than the USCS subdivision for soil classification. For field determination of grain sizes, 
a scale can be used for the coarse grained rocks. For example, the division between siltstone and 
claystone may not be measurable in the field. The boundary shall be determined by use of a hand lens. 
If the grains cannot be seen with the naked eye but are distinguishable with a hand lens, the rock is a 
siltstone. If the grains are not distinguishable with a hand lens, the rock is a claystone. 

	

5.3.2 	Color 

The color of a rock can be determined in a similar manner as for soil samples. Rock core samples shall 
be classified while wet. when possible. and air cored samples shall be scraped clean of cuttings orior 
to color classifications. 

Rock color charts shall not be used unless specified by the Project Manager. 

	

5.3.3 	Bedding Thickness 

The bedding thickness designations applied to soil classification (see Figure 3) will also be used for rock 
classification. 

	

5.3.4 	Hardness 

The hardness of a rock is a function of the compaction. cementation. and mineralogical composition of 
the rock. A relative scale for sedimentary rock hardness is as follows: 

• Soft - Weathered, considerable erosion of core. easily gouged by screwdriver, scratched 
by fingernail. Soft rock crushes or deforms under pressure of a pressed hammer. This 
term is always used for the hardness of the saprolite (decomposed rock which occupies 
the zone between the lowest soil horizon and firm bedrock). 

• Medium soft - Slight erosion of core, slightly gouged by screwdriver, or breaks with crumbly 
edges from single hammer blow. 

• Medium hard - No core erosion, easily scratched by screwdriver, or breaks with sharp 
edges from single hammer blow. 

• Hard - Requires several hammer blows to break and has sharp conchoidal breaks. Cannot 
be scratched with screwdriver. 

Note the difference in usage here of the works "scratch" and "gouge." A scratch shall be considered a 
slight depression in the rock (do not mistake the scraping off of rock flour from drilling with a scratch. 
in the rock itself), while a gouge is much deeper. 
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-5.3.1 Rock Type 

As described above. there are numerous types of sedimentary rocks. In most cases. a rock will be a 
combination of several grain types. therefore. a modifier such as a sandy siltstone. or a silty sandstone 
can be used. The modifier indicates that a significant portion of the rock type is composed of the 
modifier. Other modifiers can include carbonaceous. calcareous. siliceous. etc. 

Grain size is the basis for the classification of clastic sedimentary rocks. Figure 4 is the Udden­
Wentworth classification that will be assigned to sedimentary rocks. The individual boundaries are 
slightly different than the USCS subdivision for soil classification. For field determination of grain sizes. 
a scale can be used for the coarse grained rocks. For example. the division between siltstone and 
claystone may not be measurable in the field. The boundary shall be determined by use of a hand lens. 
If the grains cannot be seen with the naked eye but are distinguishable with a hand lens. the rock is a 
siltstone. If the grains are not distinguishable with a hand lens. the rock is a claystone. 

5.3.2 Color 

The color at a rock can be determined in a similar manner as for soil samples. Rock core samples shall 
be classified while wet. when possible. and air cored samples shall be scraped clean of cUttings prior 
to color classifications. 

Rock color charts shall not be used unless specified by the Project Manager. 

5.3.3 Bedding Thickness 

The bedding thickness designations applied to soil classification (see Figure 3) will also be used for rock 
classification. 

S.3.4 Hardness 

The hardness of a rock is a function at the compaction. cementation. and mineralogical composition of 
the rock. A relative scale for sedimentary rock hardness is as follows: 

.' 

• Soft - Weathered. considerable erosion of core. easily gouged by screwdriver. scratched 
by fingernail. Soft rock crushes or deforms under pressure at a pressed hammer. This 
term is always used for the hardness of the saprolite (decomposed rock which occupies 
the zone between the lowest soil horizon and firm bedrock). 

• Medium soft - Slight erosion of core, slightly gouged by screwdriver. or breaks with crumbly 
edges from single hammer blow. 

• Medium hard - No core erosion. easily scratched by screwdriver. or breaks with sharp 
edges from single hammer blow. 

• Hard - Requires several hammer blows to break and has sharp conchoidal breaks. Cannot 
be scratched with screwdriver. 

Note the difference in usage here of the works "scratch" and "gouge: A scratch shall be considered a 
slight depression in the rock (do not mistake the scraping off of rock flour tram drilling with a scrateFl-. 
in the rock itself). while a gouge is much deeper. 

I 
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FIGURE 4 

GRAIN SIZE CLASSIFICATION FOR ROCKS 

Particle Name Grain Size Diameter 

Cobbles > 64 mm 

Pebbles 4 - 64 mm 

Granules 2 - 4 mm 

Very Coarse Sand 1 - 2 mm 

Coarse Sand 0.5 - 1 mm 

Medium Sand . 0.25 - 0.5 mm 

Fine Sand 0.125 - 0.25 mm 

Very Fine Sand 0.0625 - 0.125 mm 

Silt 0.0039 - 0.0625 mm 

After Wentworth, 1922 
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, FIGURE 4 

GRAIN SIZE CLASSIFICATION FOR ROCKS 

Particle Name Grain Size Diameter 

Cobbles > 64mm 

Pebbles 4 - 64 mm 

Granules 2 -4 mm 

Very Coarse Sand I ' - 2 mm 

Coarse Sand 0.5 - , mm 

Medium Sand I . . 0.25 - 0.5 mm 

Fine Sand I 0.125 - 0.25 mm 

Very Fine Sand I 0.0625 - 0.125 mm 

Silt 0.0039 - 0.0625 mm 

After Wentworth. 1922 

.. 
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Fracturing 

The degree of fracturing or brokenness of a rock is described by measuring the fractures or joint 
spacing. After eliminating drilling breaks, the average spacing is calculated and the fracturing is 
described by the following terms: 

• Very broken (V. BR.) - Less than 2-inch spacing between fractures 
• Broken (BR.) - 2-inch to 1-foot spacing between fractures 
• Blocky (BL) - 1- to 3-foot spacing between fractures 
• Massive (M.) - 3 to 10-foot spacing between fractures 

The structural integrity of the rock can be approximated by calculating the Rock Quality Designation 
(ROD) of cores recovered. The ROD is determined by adding the total lengths of all pieces exceeding 
4 inches and dividing by the total length of the coring run, to obtain a percentage. 

Method of Calculating ROD 
(After Deere. 1964) 

ROD % = ril x 100 

Total length of ail pieces of the lithologic unit being measured, which are 
greater than 4 inches length, and have resulted from natural breaks. Natural 
breaks include slickensides, joints, compaction slicks, bedding plane partings 
(not caused by drilling), friable zones. etc. 

Total length of the coring run. 

	

5.3.6 	Weathering 

The degree of weathering is a significant parameter that is important in determining weathering profiles 
and is also useful in engineering designs. The following terms can be applied to distinguish the degree 
of weathering: 

• Fresh - Rock shows little or no weathering effect. Fractures or joints have little or no 
staining and rock has a bright appearance. 

• Slight - Rock has some staining which may penetrate several centimeters into the rock. 
Clay filling of joints may occur. Feldspar grains may show some alteration. 

• Moderate - Most of the rock, with exception of quartz grains, is stained. Rock is weakened 
due to weathering and can be easily broken with hammer. 

• Severe - All rock including quartz grains is stained. Some of the rock is weathered to the 
_extent of becoming a soil. Rock is very weak. 

	

5.3.7 	Other Characteristics 

The following items shall be included in the rock description: 

• Description of contact between two rock units. These can be sharp or gradational. 
• Stratification (parallel, crass stratified). 
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5;3.5 Fracturing 

The degree of fracturing or brokenness of a rock is described by measuring the fractures or joint 
soacing. After eliminating drilling breaks. the average spacing is calculated and the fracturing is 
described by the following terms: 

• Very broken 01. SA.) • Less than 2·inch spacing between fractures 
• Broken (SA.) • 2·inch to ,·toot spacing between fractures 
• Blocky (SL) . ,. to 3·foot spacing between fractures 
• Massive (M.) • 3 to 10·foot spacing between fractures 

The structural integrity of the rock can be approximated by calculating the Rock Oualiry Designation 
(ROD) at cares recovered. The ROD is determined by adding the total lengths of all pieces exceeding 
4 inches and dividing by the total length of the coring run. to obtain a percentage. 

Method of Calculating ROO 
(After Deere. 1964) 

r = 

ROO % = r/I x 100 

Total length of all pieces of the lithologic unit being measured. which are 
greater than 4 inches length. and have resulted from natural breaks. Natural 
breaks include slickensides, joints, compaction slicks. bedding plane partings 
(not caused by drilling), friable zones. etc. 

= Total length of the coring run. 

5.3.6 Weathering 

The degree of weathering is a significant parameter that is important in determining weathering profiles 
and is also useful in engineering designs. The following terms can be applied to distinguish the degree 
of weathering: 

• 

• 

• 

• 

5.3.7 

Fresh • Rack shows little or no weathering effect. Fractures or joints have little or no 
staining and rock has a bright appearance. 

Slight . Rack has some staining which may penetrate several centimeters into the rock. 
Clay filling of joints may occur. Feldspar grains may show some alteration. 

Moderate - Mast of the rock, with exception of quartz grains, is stained. Rack is weakened 
due to weathering and can be easily broken with hammer. 

Severe· All rock including quartz grains is stained. Same of the rock is weathered to the 
. extent of becoming a soil. Rock is very weak. 

Other Characteristics 

The following items shall be included in the rock description: 

• Description of contact between two rack units. These can be sharp or gradational. 
• Stratification (parallel, crass stratified). 
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• Description of any filled cavities or vugs. 
• Cementation (calcareous. siliceous, hematitic). 
• Description of any joints or open fractures. 
• Observation of the presence of fossils. 
• Notation of joints with depth. approximate angle to horizontal, any mineral filling or coating, 

and degree of weathering. 

All information shown on the boring logs shall be neat to the point where it can be reproduced on a copy 
machine for report presentation. The data shall be kept current to provide control of the drilling program 
and to indicate various areas requiring special consideration and sampling. 

5.3.8 	Additional Terms Used in the Description of Rock 

The following terms are used to further identify rocks: 

• Seam - Thin (12 inches or less), probably continuous layer. 

• Some - Indicates significant (15 to 40 percent) amounts cf the accessory material. For 
example, rock composed of seams of sandstone (70 percent) and shale (30 percent) would 
be "sandstone -- some shale seams.' 

• Few - Indicates insignificant (0 to 15 percent) amounts of the accessory material. For 
example. rock composed of seam of sandstone (90 percent) and shale (10 percent) would 
be "sandstone -- few shale seams." 

• Interbedded - Used to indicate thin or very thin alternating seams cf material occurring in 
approximately equal amounts. For example, rock composed of thin alternating seams of 
sandstone (50 percent) and shale (50 percent) would be "interbedded sandstone and shale." 

• Interlayered - Used to indicate thick alternating seams of material o▪  ccurring in 
approximately equal amounts. 

The preceding sections describe the classification of sedimentary rocks. The following are some basic 
names that are applied to igneous rocks: 

• Basalt - A fine-grained extrusive rock composed primarily of calcic plagioclase and 
pyroxene. 

• Rhyolite - A fine-grained volcanic rock containing abundant quartz and orthoclase. The fine-
grained equivalent of a granite. 

• Granite - A coarse-grained plutonic rock consisting essentially of alkali feldspar and quartz 

• Diorite - A coarse-grained plutonic rock consisting essentially of sodic plagioclase and 
hornblende. 

• Gabbro - A coarse-grained plutonic rock consisting of calcic plagioclase and clinopyroxene. 
Loosely used for any coarse-grained dark igneous rock. 
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• Description of any filled cavities or vugs. 
• Cementation (calcareous. siliceous. hematitic). 
• Description of any joints or open fractures. 
• Observation of the presence of fossils. 
• Notation of joints with depth. approximate angle to horizontal. any mineral filling or coating. 

and degree of weathering. 

All information shown on the boring logs shall be neat to the point where it can be reproduced on a copy 
machine ior report presentation. The data shall be kept current to provide control of the drilling program 
and to indicate various areas requiring special consideration and sampling. . 

5.3.8 Additional Terms Used in the Description 01 Rock 

The following terms are used to further identity rocks: 

• Seam - Thin (12 inches or less). probably continuous layer. 

•. Some - Indicates significant (15 to 40 percent) amounts cf the accessory material. For 
example. rock composed of seams of sandstone (70 percent) and shale (30 percent) would 
be ·sandstone --~ shale seams.· 

• Few - Indicates insignfficant (0 to 15 percent) amounts of the accessory material. For 
example. rock composed of seam of sandstone (90 percent) and shale (10 percent) would 
be ·sandstone -- few shale seams.· 

• Interbedded - Used to indicate thin or very thin alternating seams of material occurring in 
approximately equal amounts. For example. rock composed of thin alternating seams of 
sandstone (50 percent) and shale (50 percent) would be "interbedded sandstone and shale.· 

• Intertayered - Used to indicate thick altemating seams of material occurring in 
approximately equal amounts. 

The preceding sections describe the classif(cation of sedimentary rocks. The following are some basic 
names that are applied to igneous rocks: 

• Basalt - A fine-grained extrusive rock composed primarily of calcic plagioclase and 
pyroxene. 

• 

• 
• 

• 

Rhyolite - A fine-grained volcanic rock containing abundant quart: and orthoclase. The fine­
grained equivalent of a granite. 

Granite - A coarse-grained plutonic rock consisting essentially of alkali feldspar and quartZ. 

Diorite - A coarse-grained plutonic rock consisting essentially of sodic plagioclase and 
hornblende. 

Gabbro - A coarse-grained plutonic rock consisting of calcic plagioclase and clinopyroxene. 
Loosely used for any coarse-grained dark igneous rock. 
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The following are some basic names that are applied to metamorphic rocks: 

• Slate - A very fine-grained foliated rock possessing a well developed slaty cleavage. 
Contains predominantly chlorite, mica, quartz. and sericite. 

• Phyllite - A fine-grained foliated rock that splits into thin flaky sheets with a silky sheen on 
cleavage surface. 

• Schist - A medium to coarse-grained foliated rock with subparallel arrangement of the 
micaceous minerals which dominate its composition. 

• Gneiss - A coarse-grained foliated rock with bands rich in granular and platy minerals. 

• Ouarmrte - A fine- to coarse-grained nonfoliated rock breaking across grains. consisting 
essentially of quartz sand with silica cement. 

5.4 	Abbreviations 

Abbreviations may be used in the description of a rock or soil. However, they shall be kept at a 
minimum. Following are some of the abbreviations that may be used: 

C - Coarse Lt • Light Vi - Yellow 

Med • Medium BR - 	Broken Or • Orange 

F - Fine BL - 	Blocky SS • Sandstone 

V - Very 
. 

M - 	Massive Sh - Shale 
. 

SI - Slight Br - 	Brown LS - Limestone 

Occ • Occasional Ell - 	Black Fgr - Fine-grained 

Tr - Trace 

5.5 	Boring Logs and Documentation 

This section describes in more detail the procedures to be used in completing boring logs in the field. 
Information obtained from the preceding sections shall be used to complete the logs. A sample boring 
log has been provided as Figure 5. 

The field geologist/engineer shall use this example as a guide in completing each boring log. Each 
boring log shall be fully described by the geologist/engineer  as the boring is being drilled. Every sheet 
contains space for 25 feet of log. Information regarding classification details is provided either on the 
back of the boring log or on a separate sheet, for field use. 
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• Slate - A very fine-grained foliated rock possessing a well developed slaty cleavage. 
Contains predominantly chlorite. mica. quartz. and sericite. 

• Phyllite - A fine-grained foliated rock that splits into thin flaky sheets with a silky sheen on 
cleavage surface. 

• Schist - A medium to coarse-grained foliated rock with subparallel arrangement of the 
micaceous minerals which dominate its composition. 

• Gneiss - A coarse-grained foliated rock with bands rich in granular and platy minerals. 

• Quartzite - A fine- to coarse-grained nonfoliated rock breaking across grains. consisting 
essentially of quartz sand with silica cement. 

5.4 Abbreviations 

Abbreviations may be used in the description of a rock or soU. However. they shall be kept at a 
minimum. Following are some of the abbreviations that may be used: 

c - Coarse IU - Ught VI - Yellow 

Mad . Medium BA - Broken lOr - Orange 

F - Fine I BL - Blocky SS . Sandstone 

V - Very M - Massive Sh - Shale 

SI - Slight Br - Brown LS - Umestone 

Occ . Occasional BI - Black Fgr - Fin e-g rained 

Tr - Trace 

'5.5 Boring Leas and Documentation 

This section describes in more detail the procedures to be used in completing boring logs in the field. 
Information obtained from the preceding sections shall be used to complete the logs. A sample boring 
log has been provided as Figure S . 

.. The field geologist/engineer shall use this example as a guide in completing each boring log. Each 
boring log. shall be fully described by the geologist/engineer as the boring is being drilled. Every sheet 
comains space for 2S feet of log. Information regarding classification details is provided either on the 
back of the bOring log or on a separate sheet. for field use. 

.... J 
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BORING NUMBER: .€.-.5/ mw 

FIGURE 5 
COMPLETED BORING LOG (EXAMPLE) 
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FIGURE 5 
COMPLETED BORING LOG (EXAMPLE) 
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BOREHOLE AND SAMPLE LOGGING 

5.5.1 	Soil Classification 

• Identify site name, boring number, job number. etc. Elevations and water level data to be 
entered when surveyed data is available. 

• Enter sample number (from SPT) under appropriate column. Enter depth sample was taken 
from (1 block = 1 foot). Fractional footages. i.e.. change of lithology at 13.7 feet. shall be 
lined off at the proportional location between the 13- and 14-foot marks. Enter blow counts 
(Standard Penetration Resistance) diagonally (as shown). Standard penetration resistance 
is covered in Section 5.2.3. 

• Determine sample recovery/sample length as shown. Measure the total length of sample 
recovered from the split-spoon sampler, including material in the drive shoe. Do not include 
cuttings or wash material that may be in the upper portion of the sample tube. 

• Indicate any change in lithology by drawing a line at the appropriate depth. For example, 
if clayey silt was encountered from 0 to 5.5 feet and shale from 5.5 to 6.0 feet, a line shall 
be drawn at this increment. This information is helpful in the construction of cross-sections. 
As an alternative, symbols may be used to identify each change in lithology. 

• The density of granular soils is obtained by adding the number of blows for the last two 
increments. Refer to Density of Granular Soils Chart on back of log sheet For consistency 
of cohesive soils refer also to the back of log sheet - Consistency of Cohesive Soils. Enter 
this information under the appropriate column. Refer to Section 5.2.3. 

• Enter color of the material in the appropriate column. 

• Describe material using the USCS. Limit this column for sample description only. The 
predominate material is described last. If the primary soil is silt but has fines (clay) - use 
clayey silt. Limit soil descriptors to the following: 

Trace: 	0 - 10 percent 
Some: 	11 -10 percent 
And/Or: 	31 - 50 percent 

• Also indicate under Material Classification if the material is fill or natural soils. Indicate 
roots, organic material. etc. 

• Enter USCS symbol - use chart on back of boring log as a guide. If the soils fall into one 
of two basic groups, a borderline symbol may be used with the two symbols separated by 
a slash. For example ML/CL or SM/SP. 

• The following information shall be entered under the "Remarks" column and shall include, 
. but is not limited by, the following: 

Moisture - estimate moisture content using the following terms - dry, moist, 
wet and saturated. These terms are determined by the individual. Whatever 
method is used to determine moisture, be consistent throughout the log. 
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Soil Classification 

Identity site name. boring number. job number. etc, Elevations and water level data to be 
entered when surveyed data is available. 

Enter sample number (from SPT) under appropriate column. ~nter depth sample was taken 
from (1 block = 1 foot). Fractional footages. i.e .. change of lithology at 13.7 feet. shall be 
lined off at the proportional location between the 13- and 14-foot marks. Enter blow counts 
(Standard Penetration Resistance) diagonally (as shown). Standard penetration resistance 
is covered in Section 5.2.3. 

Determine sample recovery/sample length as shown. Measure the total length of sample 
recovered from the split-spoon sampler. including material in the drive shoe. Do not include 
cuttings or wash material that may be in the upper portion of the sample tube. 

Indicate any change in lithology by drawing a line at the appropriate depth. For example, 
if clayey silt was encountered from 0 to 5.5 feet and shale from 5.5 to 6.0 feet. a line shall 
be drawn at this increment. This information is helpful in the construction at cross-sections. 
As an alternative, symbols may be used to identify each change in lithology. 

The density of granular soils is obtained by adding the number of blows for the last two 
increments. Refer to Density of Granular Soils Chart on back of log sheet For consistency 
of cohesive soils refer also to the back of log sheet - Consistency of Cohesive Soils. Enter 
this information under the appropriate column. Refer to Section 5.2.3. 

Enter color of the material in the appropriate column. 

Describe material using the USCS. Umit this column for sample description only. The 
predominate material is described last. If the primary soil is silt but has fine~ (clay) - use 
clayey silt. Umit soil descriptors to the following: 

Trace: 
Some: 
And/Or: 

o - 10 percent 
11 -<30 percent 
31 - 50 percent 

• Also indicate under Material Classification if the material is fill or natural soils. Indicate 
roots. organic material. etc. 

• Enter USCS symbol - use chart on back of boring log as a guide. If the soils fall into one 
of two basic groups. a borderiine symbol may be used with the two symbols separated by 
a slash. For example MLjCL or SM/SP. 

• The following information shall be entered under the MRemarks· column and shall include. 
but is not limited by. the following: 

Moisture - estimate moisture content using the following terms - dry. moist. 
wet and saturated. These terms are determined by the individual. Whatever 
method is used to determine moisture. be consistent throughout the log. 
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Angularity - describe angularity of coarse grained particles using the terms 
angular. subangular, subrounded. or rounded. Refer to ASTM D 2488 or Earth 
Manual for criteria for these terms. 

• 

Particle shape - flat. elongated, or flat and elongated. 

Maximum particle size or dimension. 

Water level observations. 

Reaction with HCI - none, weak. or strong. 

• Additional comments: 

Indicate presence of mica. caving of hole, when water was encountered, 
difficulty in drilling, loss or gain. of water. 

Indicate odor and Photoionization Detector (PID) or Flame Ionization Detector 
(FID) reading if applicable. 

Indicate any change in lithology by drawing a line through the lithology 
change column and indicate the depth. This will help when cross-sections are 
subsequently constructed. 

•• 
	

At the bottom of the page indicate type of rig, drilling method, hammer size 
and drop, and any other useful information (i.e., borehole size, casing set. 
changes in drilling method). 

Vertical lines shall be drawn (as shown in Figure 5) in columns 6 to 8 from the 
bottom of each sample to the top of the next sample to indicate consistency 
of material from sample to sample, if the material is consistent. Horizontal 
lines shall be drawn if there is a change in lithology, then vertical lines drawn 
to that point. 

Indicate screened interval of well, as needed. in the lithology column. Show 
top and bottom of screen. Other details of well construction are provided on 
the well construction forms. 

5.5.2 	Rock Classification 

• Indicate depth at which coring began by drawing a line at the appropriate depth. Indicate 
core run depths by drawing coring run lines (as shown) under the first and fourth columns 
on the log sheet. Indicate ROD, core run number, ROD percent. and core recovery under 
the appropriate columns. 

• Indicate lithology change by drawing a line at the appropriate depth as explained in 
Section 5.5.1. 

• Rock hardness is entered under designated column using terms as described on the back 
of the log or as explained earlier in this section. 
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Angularity - describe angularity of coarse grained particles using the terms 
angular. subangular. subrounded. or rounded. Refer to ASTM D 2488 or Earth 
Manual for criteria for these terms. 

• 
Particle shape - Hat. elongated. or fiat and elongated. 

Maximum particle size or dimension. 

Water level observations. 

Reaction with HCI - none. weak. or strong. 

• Additional comments: 

Indicate presence of mica. caving of hole. when water was encountered. 
difficulty in drilling. loss or gain. of water. 

Indicate odor and Photoionization Detector (PID) or Flame Ionization Detector 
(FlO) reading it applicable. 

Indicate any change in lithology by drawing a line through the lithology 
change column and indicate the depth. This will help when cross-sections are 
subsequently constructed. 

At the bottom of the page indicate type of rig. drilling method. hammer size 
and drop. and any other useful information (Le .. borehole size. casing set. 
changes in drilling method). 

Vertical lines shall be drawn (as shown in Figure 5) in columns 6 to 8 from the 
bottom of each sample to the top of the next sample to indicate consistency 
of material from sample to sample. it the material is consistent. Horizontal 
lines shall be drawn if there is a change in lithology, then vertical lines drawn 
to that point .' 

Indicate screened interval of well. as needed. in the lithology column. Show 
top and bottom of screen. Other details of well construction are provided on 
the well construction forms. 

. 5.5.2 Rock Classification 

• Indicate depth at which coring began by drawing a line at the appropriate depth. Indicate 
core run depths by drawing coring run lines (as shown) under the first and fourth columns 
on the log sheet. Indicate ROD, core run number. RO~ percent. and core recovery under 

. the appropriate columns. 

• Indicate lithology change by drawing a line at the appropriate depth as explained in 
Section 5.5.1. 

• Rock hardness is entered under designated column using terms as described on the back 
of the log or as explained earlier in this section. 

-
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• Enter color as determined while the core sample is wet: if the sample is cored by air, the 
core shalt be scraped clean prior to describing color. 

• Enter rock tyi5e based on sedimentary, igneous or metamorphic. For sedimentary rocks 
use terms as described in Section 5.3. Again, be consistent in classification. Use modifiers 
and additional terms as needed. For igneous and metamorphic rock types use terms as 
described in Sections 5.3.8. 

• Enter brokenness of rock or degree of fracturing under the appropriate column using 
symbols VBR, BR, Bl... or M as explained in Section 5.3.5 and as noted on the back of the 
Boring Log. 

• The following information shall be entered under the remarks column. Items shall include 
but are not limited to the following: 

Indicate depths of joints, fractures and breaks and also approximate to 
horizontal angle (such as high, low), i.e., 70° angle from horizontal, high angle. 

Indicate calcareous zones, description of any cavities or vugs. 

• Indicate any loss or gain of drill water. 

Indicate drop of drill tools or change in color of drill water. 

• Remarks at the bottom of Boring Log shall include: 

Type and size of core obtained. 

• Depth casing was set. 

Type of rig used. 

• As a final check the boring log shall include the following: 

Vertical lines shall be drawn as explained for soil classification to indicate 
consistency of bedrock material. 

If applicable. indicate screened interval in the lithology column. Show top and 
bottom of screen. Other details of well construction are provided on the well 
construction forms. 

5.5.3 	Classification of Soil and Rock from Drill Cuttings 

The previous sections describe procedures for classifying soil and rock samples when cores are 
obtained. However, some drilling methods (air/mud rotary) may require classification and borehole 
logging based on identifying drill cuttings removed from the borehole. Such cuttings provide only 
general information on subsurface lithology. Some procedures that shall be followed when logging 
cuttings are: 

2 
• Obtain cutting samples at approximately 5-foot intervals, sieve the cuttings (if mud rotary 

drilling) to obtain a cleaner sample. place the sample into a small sample bottle or "zip lock" 
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Enter color as determined while the core sample is wet: it the sample is cored by air. the 
core shall be scraped clean prior to describing color. 

• Enter rock ty~e based on sedimentary. igneous or metamorphic. For sedimentary rocks 
use terms as described in Section 5.3. Again. be consistent in classification. Use modifiers 
and additional terms as needed. For igneous and metamorphic rock types use terms as 
described in Sections 5.3.8. 

• Enter brokenness at rock or degree of fracturing under the appropriate column using 
symbols VBR. BR. BL or M as explained in Section 5.3.5 and as noted on the back at the 
Boring Log. 

• The following information shall be entered under the remarks column. Items shall include 
but are not limited to the following: 

Indicate depths of joints. fractures and breaks and also approximate to 
horizontal angle (such as high. low). i.e .. 70· angle from horizontal. high angle. 

Indicate calcareous zones. description of any cavities or vugs. 

Indicate any loss or gain of drill water. 

Indicate drop of drill tools or change in color of drill water. 

• Remarks at the bottom of Boring Log shall include: 

Type and siZe of core obtained. 

Depth casing was set 

Type of rig used. 

• As a final check the boring log . shall include the following: 

Vertical lines shall be drawn as explained for soil classification to indicate 
consistency of bedrock material. 

If applicable. indicate screened interval in the lithology column. Show top and 
bottom of screen. Other details of well construction are provided on the well 
construction forms. 

5.5.3 Classification of Soil and Rock from Drill Cuttings 

The previous sections describe procedures for classifying soil and rock samples when cores are 
obtained. However. some drilling methods (air jmud rotary) may require classification and borehole 
logging based on identifying drill cuttings removed from the borehole. Such cuttings provide only 
general information on subsurface lithology. Some procedures that shall be followed when logging 
cuttings are: 

• 
- ..... J 

Obtain cutting samples at approximately 5-foot intervals. sieve the cuttings (if mud rotary 
drilling) to obtain a cleaner sample. place the sample into a small sample bottle or 'zip lock" 

0 __ .··_ .. -
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bag for future reference. and label the jar or bag (i.e. hole number. depth, date, etc.). 
Cuttings snail be closely examined to determine general lithology. 

• Note any change in color of drilling fluid or cuttings, to estimate changes in lithology. 

• Note drop or chattering of drilling tools or a change in the rate of drilling, to determine 
fracture locations or lithologic changes. 

• Observe loss or gain of drilling fluids or air (if air rotary methods are used), .to identify 
potential fracture zones. 

• Record this and any other useful information onto the boring log as provided in Figure 1. 

This logging provides a general description of subsurface lithoiogy and adequate information can be 
obtained through careful observation of the drilling process. It is recommended that split-barrel and rock 
core sampling methods be used at selected boring locations during the field investigation to provide 
detailed information to supplement the less detailed data generated through borings drilled using air/mud 
rotary methods. 

5.6 	Review 

Uoon completion of the borings logs, copies shall be made and reviewed. Items to be reviewed include: 

• Checking for consistency of all logs. 
• Checking for conformance to the guideline. 
• Checking to see that all information is entered in their respective columns and spaces. 

	

6.0 	REFERENCES 

Unified Soil Classification System (USCS). 

ASTM D2488, 1985. 

Earth Manual. U.S. Department of the Interior. 1974. 

	

7.0 	RECORDS 

Originals of the boring logs shall be retained in the project files. 
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bag for future reference. and label the jar or bag (Le. hole number. depth. date. etc.). 
Cuttings snail be closely examined to determine general lithology. 

• Note any change in color of drilling fluid or cuttings. to estimate changes in lithology. 

• Note drop or chanering of drilling tools or a change in the rate of drilling. to determine 
fracture locations or lithologic changes. 

• Observe loss or gain of drilling fluids or air (if air rotary methods are used).· to identify 

potential fracture zones. 

• Record this and any other useful information onto the boring log as provided in Figure,. 

This logging provides a general description of subsurface lithology and adequate information can be 

obtained through careful observation of the drilling process. It is recommended that split-barrel and rock 

core sampling methOds be used at selected boring locations during the field investigation to provide 

detailed information to supplement the less detailed data generated through borings drilled using air/mud 

rotary methods. 

5_6 Review' 

Uoon completion of the borings logs. copies shall be made and reviewed. Items to be reviewed include: 

6.0 

• 
• 
• 

Checking for consistency of all logs. 
Checking for conformance to the guideline. 
Checking to see that all information is entered in their r~spective columns and spaces. 

REFERENCES 

Unified Soil Classification System (USCS). 

ASTM 02488. 1985. 

:arth Manual. U_S. Department of the Interior. 1974. 

7.0 RECORDS 

Originals of the boring logs shall be retained in the project files. 
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1.o PURPOSE 

The purpose of this Standard Operating Procedure (SOP) is to identify and designate the field data 
record forms. logs and reports generally initiated and maintained for documenting Brown & Root 
Environmental field activities. 

2.0 	SCOPE 

Documents presented within this procedure (or equivalents) shall be used for all Brown & Root 
Environmental field activities. as applicable. Other or additional documents may be required by specific 
client contracts. 

3.0 	GLOSSARY 

None 

4.0 
	

RESPONSIBILITIES 

Project Manaoer - The Project Manager is responsible for obtaining hardbound. controlled-distribution 
logbooks (from the appropriate source), as needed. In addition, the Project Manager is responsible for 
placing all forms used in site activities (i.e.. records. field reports. and upon the completion of field work, 
the site logbook) in the project's central file. 

Field Operations Leader (FOL) - The Field Operations Leader is responsible for ensuring that the site 
log000k. notebooks, and all appropriate forms and field reports illustrated in this auideline (and any 
additional forms required by the contract) are correctly used. accurately filled out, and completed in the 
required time-frame. 

5.0 	PROCEDURES 

5.1 	Site Logbook  

5.1.1 	General 

The site logbook is a hard-bound. paginated controlled-distribution record book in which all major onsite 
activities are documented. At a minimum, the following activities/events shall be recorded (daily) in the 
site logbook: 

• All field personnel present 
• Arrival/departure of site visitors 
• Arrival/departure of equipment 
• Start or completion of borehole/trench/monitoring well installation or sampling activities 
• Daily onsite activities performed each day 
• Sample pickup information 
• Health and Safety issues (level of protection observed. etc.) 
• Weather conditions 

A site logbook shall be maintained for each project. The site logbook shall be initiated at the start of the 
first onsite activity (e.g., site visit or initial reconnaissance survey). Entries are to be made for every day 
that onsite activities take place which involve Brown & Root Environmental or subcontractor personnel. 
Upon completion of the fieldwork, the site logbook must become part of the project's central file. 
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1~0 PURPOSE 

The purpose of this Standard Operating Proceoure (SOP) is to identify and designate the field data 
record farms. lags and reports generally initiated and maintained for documenting Brawn & Root 
:nvlronmental field activities. 

2.0 SCOPE 

Documents presented within this procedure (or equivalents) shall be used for all Brown & Root 
EnVIronmental field activities. as applicable. Other or additional documents may be required by specific 
client contracts. 

J.O GLOSSARY 

None 

4.0 RESPONSIBILITIES 

Proiect Manaoer • The Project Manager is responsible for obtaining hardbound. controlled-distribution 
10gooOkS (tram the appropriate source). as needed. In addition. the Project Manager is responsible foe 
placing all forms used in site activities (i.e .. records. field reports. and upon the completion of field work, 
the site logbook) in the project's central file. 

Field Ooerations Leader (FOLl . The Field Operations Leader is responsible for ensuring that the site 
logoook, noteoooks. and all appropriate forms and field reports illustrated in this guideline (and any 
additional forms required by the contract) are correctly used. accurately filled out. and completed in the 
required time-frame. . 

5.0 PROCEDURES 

5.1 Site Logbook 

5.1.1 General 

ihe site logbook is a hard-bound. paginated controlled~istribution record book in which all major onsite 
activities are documented. At a minimum. the fallowing activities/events shall be recorded (daily) in the 
site logbook; 

• AIr field personnel present 
• Arrival/departure of site visitors 
• Arrival/departure of equipment 
• Start or completion of borehole/trench/monitoring well installation or sampling activities 
• Daily onsite activities periormed each day 
• . Sample pickup intormation 
• Health and Safety issues (level of protection observed. etc.) 
• Weather conditions 

A site logbOOk shall be maintained for each project. The site logbook shall be initiated at the start ot the 
first onsite activity (e.g .. site visit or initial reconnaissance survey). En!ries are to be made for every da:y I 

that onsite activities take place which involve Brawn & Root Environmental or subcontractor personnel. 
Upon compietion ot the fieldwork, the site logbook must become parr ot the project's central file. 
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The following information must be recorded on the cover of each site logbook: 

• Project name 
• Brown & Root Environmental project number 
• Sequential book number 
• Start date 
• End date 

Information recorded daily in the site logbook need not be duplicated in other field notebooks (see 
Section 5.2). but must summarize the contents of these other notebooks and refer to specific page 
locations in these notebooks for detailed information (where applicable). An example of a typical site 
logbook entry is shown in Attachment A. 

If measurements are made at any location. the measurements and equipment used must either be 
recorded in the site logbook  or reference must be made to the site notebook in which the measurements 
are recorded (see Anacnment A). 

All logbook. notebook. and log sheet entries shall be made in indelible ink (black pen is preferred). No 
erasures are permitted. If an incorrect entry is made, the data shall be crossed out with a single strike 
mark, and initialed and dated. At the completion of entries by any individual, the logbook pages used 
must be signed and dated. The site logbook must also be signed by the Field Operations Leader at the 
end of each day. 

5.1.2 	Photographs 

When movies. slides. or photographs are taken of a site or any monitoring location, they must be 
numbered sequentially to correspond to logbook entries. The name of the photographer. date, time, site 
location. site description, and weather conditions must be entered in the logbook as the photographs 
are taken. A series entry may be used for rapid-sequence photographs. The photographer is not 
required to record the aperture settings and shutter speeds for photographs taken within the normal 
automatic exposure range. However. special lenses, films, filters, and other image-enhancement 
techniques must be noted in the logbook. If possible. such techniques shall be avoided. since they can 
adversely affect the admissibility of photographs as evidence. Chain-of-custody procedures depend upon 
the subject matter. type of film. and the processing it requires. Film used for aerial photography, 
confidential information. or criminal investigation require chain-of-custody procedures. Adequate logbook 
notation and receipts must be compiled to account for routine film processing. Once processed. the 
slides of photographic prints shall be consecutively numbered and labeled according to the logbook 
descriptions. The site photographs and associated negatives must be docketed into the project's central 
file. 

5.2 	Site Notebooks  

Key field team personnel may maintain a separate dedicated notebook to document the pertinent field 
activities conducted directly under their supervision. For example, on large projects with multiple 
investigative sites and varying operating conditions, the Health and Safety Officer may elect to maintain 
a separate site notebook. Where several drill rigs are in operation simultaneously, each site geologist 
assigned to oversee a rig must maintain a site notebook. 
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'The following information must be recorded on the cover of each sit.; logbook: 

• Project name 
• Brown & Root Environmental project number 
• Sequential book number 
• Start date 
• :nd date 

Information recorded daily in the site logbook need not be duplicated in other field notebooks (see 
Section 5.2). but must summarize the contents of these other notebooks and refer to specific cage 
locations in these notebooks for detailed information (where applicable). An example or a typical site 
logbook entry is shown In Attachment A. 

If measurements are made at any location. the measurements and equipment used must either be 
recorded in the site logcook or reference must be made to the site notebook in whiCh the measurements 
are recorded (see Anacnment A), 

All logbook. notebook. and log sheet entries shall be made in indelible ink (black pen is preferred). No 
erasures are permmed. If an incorrect entry is made. the data shall t:e crossed out with a single strike 
mark. and initialed and dated. At the completion of entries by any individual. the logbook pages used 
must be signed and dated. The site logbook must also be signed by :he Field Operations Leader at the 
end of each day. 

5.1.2 Photographs 

When movies. slides. or photographS are taken of a site or any m:jnitoring location. they must be 
numbered seouentially to correspond to logbook entries. The name of the photographer. date. time. site 
location. site description. and weather conditions must be entered in the logbook as the photographs 
are taken. A series entry may be used for rapid-sequence photographs. The photographer is not 
required to record the aperture settings and shutter speeds for photographs taken within the normal 
automatic exposure range. However. special lenses. films. tilters. and other image-enhancement 
techniques must be noted in the logbook. If possible. such techniques shall be avoided. since they can 
adversely affect the admissibility of photographs as evidence. Chain-at-custody procedures depend upon 
the subject maner. type of film. and the processing it requires. Film used for aerial photograohy. 
confidential information. or criminal investigation require chain-of-custody procedures. Adequate logbook 
notation and receipts must be compiled to account for routine film processing. Once processed. the 
slides of photograohic prints shall be consecutively numbered and labeled according to the logbook 
descriptions. The site photographs and associated negatives must be docketed into the project's central 
file. 

5.2 Site Notebooks 

Key field team personnel may maintain a separate dedicated notebook to document the pertinent field 
activities conduCted directly under their supervision. For example. on large projects with multiole 
investigative sites and varying operating conditions. the Health and Safety Officer may elect to maintain 
a separate site notebook. Where several drill rigs are in operation simultaneously. each site geologist 
assigned to oversee a rig must maintain a site notebook. 

J 
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5:3 	Sample Forms 

A summary of the forms illustrated in this procedure is shown as the listing of Attachments in the Table 
of Contents for this SOP. Forms may be altered or revised for project-specific needs contingent upon 
client approval. Care must be taken to ensure that all essential information can be documented. 
Guidelines for completing these forms can be found in the related sampling SOP. 

5.3.1 	Sample Collection, Labeling, Shipment and Request for Analysis 

5.3.1.1 	Sample Loa Sheet 

Sample Log Sheets are used to record specified types of data while sampling. Attachments B-1 to B-4 
are examples of Sample Log Sheets. The data recorded on these sheets are useful in describing the 
waste source and sample as well as pointing out any problems encountered during sampling. A log 
sheet must be completed for each sample obtained. including field quality control (0C) samples. 

5.3.1.2 	Sample Label 

A typical sample label is illustrated in Attachment 8-5. Adhesive labels must be completed and applied 
to every sample container. Sample lapels can usually be obtained from the appropriate Program source 
or are supplied from the laboratory subcontractor. 

5.3.1.3 	Chain-of-Custody Record Form 

The Chain-of-Custody (COC) Record is a multi-part form that is initiated as samples are acquired and 
accompanies a sample (or group of samples) as they are transferred from person to person. This form 
must be used for any samples collected for chemical or geotechnical analysis whether the analyses are 
performed on site or off site. One part of the completed form is retained by the field crew while the other 
two portions are sent to the laboratory. An example of a Chain-of-Custody Record form is provided as 
Attachment B-6. A supply of these forms are purchased and stocked by the field department of the 
various Brown & Root Environmental offices. Alternately, cog forms supplied by the laboratory may be 
used. Once the samples are received at the laboratory, the sample cooler and contents are checked 
and any problems are noted on the enclosed COC form (any discrepancies between the sample labels 
and COC form and any other problems that are noted are resolved through communication between the 
laboratory point-of-contact and the Brown & Root Environmental Project Manager). The COC form is 
signed and one of the remaining two parts are retained by the laboratory while the last part becomes 
part of the samples' corresponding analytical data package. Internal laboratory chain-of-custody 
procedures are documented in the Laboratory Quality Assurance Plan (LOAP). 

5.3.1.4 	Chain-of-Custody Seal  

Attachment 8-7 is an example of a custody seal. The Custody seal is also an adhesive-backed label. 
It is part of a chain-of-custody process and is used to prevent tampering with samples after they have 
been collected in the field and sealed in coolers for transit to the laboratory. The COC seals are signed 
and dated by the samplers and affixed across the opening edges of each cooler containing 
environmental samples. COC seals may be available from the laboratory; these seals may also be 
purchased from a supplier. 
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5';3 Samole Forms 

,::.. summary of the torms illustrated in this procedure is shown as the listing at Anachments in the Table 
oi Contents tor this SOP. rorms may be altered or revised for project-soecific needs contingent upon 
::iient approval. Care must be taken to ensure that all essential information can be documented. 
Guidelines for completing these torms can be found in the related sampling SOP. 

5.3.1 Sample Collection. Llbeling, Shipment and Request for Analysis 

5.3.1.1 Samole Loa Sheet 

Sample Log Sheets are used to record specified types of data while sampiing. Attachments B-, to B-4 
are examples of Sample Log Sheets. The data recorded on these sheets are useful in describing the 
..... aste source and sample as well as pOinting ,out any problems encountered during sampling. A log 
sneet must be completed tor each sample obtained. including tield quality control (OC) samples. 

5.3.1.2 Samole Label 

A typical sample label is illustrated in Attachment B-5. Adhesive labels must be completed and applied 
:0 every sample container. Sample labels can usually be obtained from the appropriate Program source 
or are supplied from the laboratory subcontractor. 

5.3.1.3 Chain-ot-Custodv Record Form 

The Chain-at-Custody (COC) Record is a multi-part form that is initiated as samples are acquired and 
accompanies a sample (or group of samples) as they are transferred from person to person. This form 
r.1ust be used for any samples collected for chemical or geotechnical analysis whether the analyses are 
performed on site or off site. One part of the completed form is retained by the field crew while the other 
two portions are sent to the laboratory. An example of a Chain-of-Custody Record form is provided as 
Anachment B-6. A supply at these forms are purchased and stocked by the field department at the 
various Brown & Root Environmental offices. Alternately. CDC forms supplied by the laboratory may be 
t,;sed. Once the samples are received at the laboratory. the sample cooler and contents are checked 
and any problems are noted on the enclosed COC form (any discrepancies between the sample labels 
and COC form and any other problems that are noted are resolved through communication between the 
laboratory point-of-contact and the Brown & Root Environmental Project Manager). The COC form is 
signed and one of the remaining two parts are retained by the laboratory while the last part becomes 
part of the samples' corresponding analytical data package. Internal laboratory chain-ot-custody 

. procedures are documented in the Laboratory Quality Assurance Plan (LOAP). 

5.3.1.4 Chain-ot-Custodv Seal 

Attachment B-7 is an example of a custody seal. The Custody seal is also an adhesive-backed label. 
It is part of a chain-at-custody process and is used to prevent tampering with samples after they have 
been collected in the field and sealed in coolers tor transit to the laboratory. The CDC seals are signed 
and dated by the samplers and affixed across the opening edges of each cooler containing 
environmental samples. cae seals may be available from the laboratory: these seals may also be 
purchased from a suppiier. 
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5.3.2 	Geohydroiogical and Geotechnical Forms 

5.3.2.1 	Groundwater Level Measurement Sheet 

A groundwater level measurement sheet. shown in Attachment C-1 must be filled out for each round of 
water level measurements made at a site. 

5.3.2.2 	Data Sheet for Pumoino Test  

During the performance of a pumping test (or an in-situ hydraulic conductivity test), a large amount of 
data must be recorded, often within a snort time period. The pumping test data sheet (Attachment C-2) 
facilitates this task by standardizing the data collection format, and allowing the time interval for collection 
to be laid out in •advance. 

5.3.2.3 	Packer Test Reoort Form 

A packer test report form shown in Attachment C-3 must be completed for each well upon which a 
packer test is conducted following well installation. 

5.3.2.4 	Summary Loa of Bohm/ 

During the progress of each boring, a log of the materials encountered, operation and driving of casing, 
and location of samples must be kept. The Summary Log of Boring (Attachment C-4) is used for this 
purpose and must be completed for each soil boring performed. In addition, if volatile organics are 
monitored on cores, samples or cuttings from the borehole (using HNU or OVA detectors), these results 
must be entered on the boring log (under the "Remarks" column) at the appropriate depth. The 
'Remarks' column can also be used to subsequently enter the laboratory sample number and the 
concentration of a few key analytical results. This feature allows direct comparison of contaminant 
concentrations with soil characteristics. 	 • 

5.3.2.5 	Monitoring Well Construction Details Form 

A Monitoring Well Construction Details Form must be completed for every monitoring well piezometer 
or temporary well point installed. This form contains specific information on length and type of well riser 
pipe and screen, backfill, filter pack. annular seal and grout characteristics, and surface seal 
characteristics. This information is important in evaluating the performance of the monitoring well, 
particularly in areas where water levels show temporal variation, or where there are multiple (immiscible) 
phases of contaminants. Depending on the type of monitoring well (in overburden or bedrock), different 
forms are used (see Attachments C-5 through C-9). Similar forms are used for flush-mount well 
completions. The Monitoring Well Construction Details Form is not a controlled document. 

5.3.2.6 	Test Pit Loq 

When a test pit or trench is constructed for investigative or sampling purposes. a Test Pit Log 
(Attachment C-10) must be filled out by the responsible field geologist or sampling technician. 

5.3.3 	Equipment' Calibration and Maintenance Form 

The calibration or standardization of monitoring, measuring or test equipment is necessary to assure 
proper operation and response of the equipment. to document the  accuracy, precision or sensitivity of 
the measurement. and determine - if correction should be applied to the readings. Some items of 
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5.3.2 Geohydrolagical and Geotechnical Forms 

5.3.2.1 Groundwater Level Measurement Sheet 

A groundwater level measurement sheet. shown in Attachment C-1 must be filled out for each round of 
water level measurements made at a site. 

5.3.2.2 Data Sheet tor Pumcino Test 

During the performance of a pumping test (or an in-situ hydraulic conductivity test). a large amount of 
data must be recorded. often within a short time period. The pumping test data sheet (Attachment C-2) 
facilitates this task by standardizing the data collection format. and allowing the time interval for collection 
to be laid out in ·advance. 

5.3.2.3 Packer Test Reco" Form 

A packer test report form shown in Attachment C-3 must be completed for each well upon which a 
packer test is conducted following well installation.· 

5.3.2.4 SummarY Loa of Borino 

During the progress of each boring. a log of the materials encountered. operation and driving of casing. 
and location of samples must be kept The Summary Log of Boring (Attachment C-4) is used for this 
purpose and must be completed for each soil boring performed. In addition. if volatile organics are 
monitored on cores. samples or cuttings from the borehole (using HNU or OVA detectors), these results 
must be entered on the boring log (under the -Remarks- column) at the appropriate depth. The 
-Remarks- column can also be used to subsequently enter the laboratory sample number and the 
concentration of a few key analytical results. This feature allows direct comparison of contaminant 
concentrations with soil characteristics. 

5.3.2.5 Monitorino Well Construction Detaifs Form 

A Monitoring Well Construction Details Form must be completed for every monitoring well piezometer 
or temporary well point installed. This form contains specific information on length and type of well riser 
pipe and screen. backfill. filter pack. annular seal and grout characteristics. and surface seal 
characteristics. This information is important in evaluating the performance of the monitoring well. 
particularty in areas where water levels show temporal variation. or where there are multiple (immiscible) 
phases of contaminants. Depending on the type of monitoring well On overburden or bedrock). different 
torms are used (see Attachments C·S through e-g). Similar forms are used for flush-mount well 
completions. The Monitoring Well Construction Details Form is not a controlled document 

5.3.2.6 Test Pit Log 

When a test pit or trench is constructed for investigative or sampling purposes. a Test Pit Log 
(Attachment C-10) must be filled out by the responsible field geologist or sampling technician. 

S.l.3 Equipment' Calibration and Maintenance Form 

The calibration or standardization of monitoring. measuring or test equipment is necessary to assure ttie' 
proper operation and response of the equipment. to document the accuracy. precision or sensitivtty of 
the measurement, and determine· if correction should be applied to the readings. Some items of 
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'eauipment require frequent calibration. others infrequent. Some are calibrated by the manufacturer, 
others by the user. 

Each instrument requiring calibration has its own Equipment Calibration Log (Attachment 0) which 
documents that the manufacturer's instructions were followed for calibration of the equipment. including 
frequency and type of standard or calibration device. An Equipment Calibration Log must be maintained 
for each electronic measuring device used in the field: entries must be made for each day the equipment 
is used. 

5.4 	Field Reports 

The primary means of recording onsite activities is the site logbook. Other field notebooks may also be 
maintained. These logbooks ana notebooks (and supporting forms) contain detailed information required 
for data interpretation or documentation. but are not easily useful for tracking and reporting of progress. 
Furthermore. the field logbook/notebooks remain onsite for extended periods of time and are thus not 
accessible for timely review by protect management. ." 

5.4.1 	, 	Weekly Status Reports 

To facilitate timely review by project management. Xeroxed copies of logbook/notebook entries may be 
made for internal use. To provide timely oversight of onsite contractors. Daily Activities Reports are 
completed and submitted as described below. 

It should be noted that in addition to the summaries described herein, other summary reports may also 
be contractually required. 

5.4.2 
	

Daily Activities Report 

5.4.2.1 	Descriotion 

The Daily Activities Report (DAR) documents the activities and progress for each day's field work. This 
report must be filled out on a daily basis whenever there are drilling, test pitting, well construction, or 
other related activities occurring which involve subcontractor personnel. These sheets summarize the 
work performed and form the basis of payment to subcontractors (Attachment E is an example of a Daily 
Activities Report). 

	

5.4.2.2 	Responsibilities 

It is the responsibility of the rig geologist to complete the DAR and obtain the driller's signature 
acknowledging that the times and quantities of material entered are correct. 

	

5.4.2.3 	Submittal and Approval  

At the end .of the shift, the rig geologist must submit the Daily Activities Report to the Field Operations 
Leader (FOL) for review and filing. The Daily Activities Report is not a formal report and thus requires 
no further approval. The OAR reports are retained by the FOL for use in preparing the site logbook and 
in preparing weekly status reports for submission to the Project Manager. 
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'ecuipment require frequent calibration. others infrequent. Some are calibrated by the manutacturer. 
others by the user. 

Each instrument requiring calibration has its own Equipment Calibration Log (Attachment O) which 
documents that the manufacturer's instructions were followed for calibration ot the equipment. including 
frequency and type of standard or calibration device. An Equipment Calibration Log must be maintained 
for eacn electronic measuring device used in the field: entries must be made for each day the equipment 
is used. 

5.4 Field Recorts 

The primary means of recording onsite activities is the site logbook. Other field notebooks may also be 
maintained. These logbooks ano notebooks (and supporting forms) contain detaiied information required 
for data interpretation or documentation. but are not easily useful for tracking and reporting of progress. 
~urthermore. the field logbook/notebooks remain onsite for extended periods of time and are thus not 
accessible for timely review by prolect management ". 

5.4.1 Weekly Status Reports 

To facilitate timely review by project management Xeroxed copies of logbook/notebook entries may be 
made for internal use. To provide timely oversight of onsite contractors. Daily Activities Reports are 
completed and submitted as described below. 

It should be noted that in addition to the summaries described herein. other summary reports may also 
be contractually required. 

5.4.2 Daily Activities Report 

5.4.2.1 Descriotion 

The Daily Activities Report (DAR) documents the activities and progress for each day's field work. This 
report must be filled out on a daiiy basis whenever there are drilling, test pitting, well construction. or 
other related activities occurring which involve subcontractor personnel. These sheets summarize the 
work performed and form the basis of payment to subcontractors (Attachment E is an example of a Daily 
Activities Report). 

5.4.2.2 Resoonsibilities 

It is the responsibility of the rig geologist to complete the DAR and obtain the driller's signature 
acknowledging that the times and quantities of material entered are correct. 

5.4.2.3 Submittal and Aooroval 

At the end .of the shift, the rig geologist must submit the Daily Activities Report to the field Operations 
leader {FOll for review and fiiing. The Daily Activities Report is not a formal report and rhus requires 
no further approval. The DAR reports are retained by rhe FOL for use in preparing the site logbook and 
in preparing weekly status reports for submission to the Project Manager. 
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PACKER TEST REPORT FORM 
EXAMPLE BORING LOG "" 
EXAMPLE OVERBURDEN MONITORING" WELL SHEET 
EXAMPLE OVERBURDEN MONITORING WELL SHEET (FLUSHMOUNT) 
EXAMPLE CONFINING LAYER MONITORING WELL SHEET 
EXAMPLE BEDROCK MONITORiNG WELL SHEET· OPEN HOLE WELL 
EXAMPLE SEDROCK MONITORING WELL SHEET· WELL INSTALLED IN BEDROCK 
EXAMPLE BEDROCK MONITORING WELL SHEET· 
WI;LL INSTALLED IN BEDROCK (FLUSHMOUNT) 
EXAMPLE TEST PIT LOG 
EXAMPLE EQUIPMENT CAUSRATION LOG 
EXAMPLE DAILY ACTlvmES RECORD 
AELD TRIP SUMMARY REPORT 
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ATTACHMENT A 
TYPICAL SITE LOGBOOK ENTRY 

START TIME: DATE: 

SITE LEADER: • 
PERSONNEL: 

BROWN & ROOT ENV. 	 DRILLER 

WEATHER: Clear, 68°F, 2-5 mph wind from SE 

ACTIVITIES: 

EPA 

1. Steam jenney and fire hoses were set up. 

2. Drilling activities at well 	resumes. Rig geologist was  	See 
Geologist's Notebook. No. 1. page 29-30. for details of drilling activity. Sample No. 123-21-
S4 collected: see sample logbook, page 42. Drilling activities completed at 11:50 and a 
4-inch stainless steel well installed. See Geologist's Notebook, No. 1, page 31, and well 
construction details for well 

3. Drilling rig No. 2 steam-cleaned at decontamination pit. Then set up at location of 
well 

4. Well 	drilled. Rig geologist was 	 . See Geologist's Notebook, 
No. 2. page 	for details of drilling activities. Sample numbers 123-22.51, 123-22-S2, 
and 123-22-S3 collected: see sample logbook, pages 43, 44, and 45. 

5. Well 	was developed. Seven 55-gallon drums were filled in the flushing stage. The 
well was then pumped using the pitcher pump for 1 hour. At the end of the hour, water 
pumped from well was "sand free." 

6. EPA remedial project manger arrives on site at 14:25 hours. 

7. Large dump truck arrives at 14:45 and is steam-cleaned. Backhoe and dump truck set up 
over test pit 

8. Test pit 	dug with cuttings placed in dump truck. 	Rig geologist was 
	 . 	See Geologist's Notebook, No. 1. page 32, for details of test pit 
activities. Test pit subsequently filled. No samples taken for chemical analysis. Due to 
shallow groundwater table. filling in of test pit 	resulted in a very soft and wet area. A 
mound was developed and the area roped off. 

9. Express carrier picked up samples (see Sample Logbook. pages 42 through 45) at 
17:50 hours. Site activities terminated at 18:22 hours. All personnel off site, gate locked. 

Field Operations Leader 
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EPA . 

2. Drilling activities at well resumes. Rig geologist was . See 
Geologist's Notebook. No.1.Page 29-30. for details of dnlling activity. Sample No. 123-21-
54 collected: see sample logbook. page 42. Drfiling activities completed at ":50 and a 
4-inch stainless steel well installed. See Geologist's Notebook. No.1. page 31. and well 
construction details for well ---

3. Drilling rig No.2 steam-cleaned at decontamination pit Then set up at location of 
well ---

4. Well drilled. Rig geologist was . See Geologist's Notebook. 
No.2. page for details of drilling activities. Sample numbers 123-22·51. 123-22-S2. 
and 123-22-53 collected: see sample logbook. pages 43. 44. and 45. 

5. Well was developed. Seven 55-gallon drums were filled in the flushing stage. The 
well wasthen pumped using the pitcher pump for 1 hour. At the end of the hour. water 
pumped from well was ·sand free: 

S. EPA remedial project manger arrives on site at 14:25 hours. 

7. Large dump truck arrives at 14:45 and is steam-cleaned. Backhoe and dump truck set up 
over test pit ___ _ 

S_ Test pit dug with cuttings placed in dump truck. Rig geologist was 
_~~--=~~. See Geologist'S Notebook. NO.1. page 32. for details of test pit 
actIVIties. Test pit subsequently filled. No samples taken for chemical analysis. Due to 
shallow groundwater tabfe. filling in of test pit _ resulted in a very soft and wet area. A 
mound was deve/oced and the area roped off. 

9. Excress carrier picked up samples (see Sample Logbook. pages 42 through 45) at 
17:50 hours. Site activities terminated at 18:22 hours. All personnel off site. gate locked. 

Field Operations Leader 
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ATTACHMENT B-1 

EXAMPLE GROUNDWATER SAMPLE LOG SHEET 

GROUNDWATER 

A.'. SAMPLE LOG SHEET 
Page 	of 

Project Site Name: 	 SMITICII• ID No.: 

Project No.: 	 Samol• Location: 

C Domestic Well Oct. 	 Sampled 3v: 

O Monitonng Well Data 
C Outer Well Type: 	 C.O.C. No.: 

O CA Sample Tyros: 

:•i:f.:. 	:::.-,,i ssj..i:Iiii,i8 ,,:hd.....i....;7,.g.. ,:.Z.:«.t.?T'. s.:•-14,414-4firtr: 4filTperrreistcr:Oltros.41144i;i7itrAVC:ii5 ''''''''''''''''''''''''' , f, ::.;;:,;i;."ir 

Data: 	 1::.,-pftr::K.117:C:-̂`Irl'aosca V! CJA; ,.:1Turitictirre-.1-47.Colorf PiNZMIFY.*17113C6411•:,7:7317:74: 

rime: 

Me mac: I I I 

1P,,'"---i...." -•••••'!':Nik1414.7=!4;e4701.71777471e441;4:Z.,1"--4rsA4.4c-".-.. 7.7.:ursiolDetaiii-v,;4:44i-tritia):::i-id.U! FiNi420i:rt...ei:W.'#;i•tqrn'Ati 

Date: i11:31°I...," listitr..titf.s.4147. ,̂72.17C
:
r071.T!,iltv102:evi ;;g131Unl' 41131;fi.:11..  

&Aflame: initial 1 t 1 

Monitor Reeding Worn*: 1 1 I 

Well Casing 04. & Maims! • I I 1 1 
Type: 3 I 

Total Well Death (TDI: 4 I I 

Static Winer Level (ALI: 5 1 I 

TD-WL at.1 sr Ii 

Ons Casing Volume: loal/U 1 1 

Start Purge ("int.!: 1 1 

End Purge IltreJ: 1 1 

Total Purge rune (mint: 1 • I 

Total Amount PuttlIttl lg&U: I 

P5',74:Nm5S4A0e4001`fwiragg45VMMIWAMIZVPTiaiivialiosi4..W gq.: 	 . 	cs.Itt.,,iCiigoosnitUtlIV 

i 

_I i 

I 

I 

1 

I 
. I 

1 

1 

Obeereenone/Notee: 

1:..Crida. tvArir.it.-:o18;„..--.4:±•„..:,i4.::..,..-0:...«;.;I:y.p!'”.‘tr•t4011P4.ii.;;;i...ii.intrii sioneuutotoi: 

MSIMS0 Duplicate 10 No: 

BD: To Se Determined 

019611/P 

i=iELD DOCUMENi.!. ,ION SA-€.3 

ReYlslon 

o 

AITACHMENT B·1 
EXAMPLE GROUNDWATER SAMPLE LOG SHEET 

GROUNDWATER 

SAMPLE LOG SHEET 

Fago 

lOot 32 

EtteCtlye Dale 

03/0'/96 

Page _ of 

,",ajler Sir. Noml: ______________ _ Samol. 10 No.: ___________ _ 

P,aj.e: No.: ________________ _ 

c: Dorn •• nc Will 0111 
o MOnlto""O w.n 0010 
C O:ner W.II TypI: _____________ _ 

o CA S~mpl. ·iyO,: _____________ _ 

SamDl.l.oelrion: __________ _ 

Samal.d Iv: ____________ _ 

C.O.C. No.: ____________ _ 

t:~~~~~~~~~;::;:!~;;:;;u:....~-:-:rr~?~:.~~;:;·:~:;S~~Pur ... Da~;j~~~;;;:.~;".~g~~~~;~~:~~m!ia:~~;~L~~.~~~~~~;·~~ 

001.: ~=:t;l~f!!H;#jgt!~:~']mrr;~~~mFL~~~3~~~~ :;~r:~;E~~: 
Matnoa: 

Manilor A.edino fClDm,: 

Well C ... no Cia. " Mal."" 
Tvolt: 

i enal Wen OODrn rTOl: 
SIOtiC Wot.r I..vol (V.,'U: 

iO·WI. (tt.1 -

On. C .. lftO Volume: Igal/U 

Sian ;ouroo Inrl.l: 

iau. />uro. 111ft. (min,: 

T ora. Amount ~roea IOIlJU: 

OIlIINIIION/Nol .. : 

Inial' 
, 

1 I 
·1 I 

3 I 
4 I 
5 I 

I 
I 
I 

I 

I I 
I I 
I J 
I I 
I J 
I I , I 
I I 
I I 
I I 
I I 

I j 

r-QCi •. tf::AW'e;'tehr.:~:~<;~~;~~-::·:~~~~~:q~;.·~.~:~.t:~~:::~~'l;)·.:.~.~tit.'~~~~~(~!.~·~~~;';~~:~·~~~li:~ .. *-~ Si;nolulo.'J: I MSIMSO I Duo/ieoll 10 No: 

TtlO: To a. O.,.,.."ned 

, I 
I I 

1 I 
I I 
I I 
I I 
I 1 
I I I 
I I I 
I I 
I I 
I I 

.... 2 
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ATTACHMENT B-2 
EXAMPLE SURFACE WATER SAMPLING LOG SHEET 

SURFACE WATER 
SAMPLING LOG SHEET 	

Page 	of 

Project Site Name: 	 Sample ID No.: 

Project No.: 	 Sample Location: 

.....: 	Spring 	 0 	Pond 	 Sampled By: 
:J.  Stream 	 0 Lake 
0 Other . 
0 OA Sample Type: 	 C.O.C. No.: 

rv....«....--'-" 44-4,•Trafi.1241.4.Tr.:411 --47,...10i:7,;•-=_:1-0,  t " :.....n...,„.,..:1...,......4r...!!4;::4,7Arazra tjli.14,,i..,177,-,-.7„;   	7i.......—.....4 .."4,e-;,• , .: - 	4,... 	...". 	4%,"?t, 	-., rtra......:-...... .::?...... ::34507g7,......,.:::rtiot .""-Iir4r4;errint:;,:,-.......... 	..,,,,-es• -... 	....... 	- 	f..,.......c. ,--.,s-A.,fcf 	 te11.1,44........a.s....... .4..............- 

{.. 	A 	 • Val":4"t:r4::•:=Vtgqrre :;:;.V1.;:t.,,Ze ".r.nf:`,4,Zlyit iiiiiiitralieZ": 'VALE IF';iitifFr'S .:11141fittiaCIC Z IV.04T.  ::;:a...eArii:•44: .............k 	... 	it1:14NM;:?, 	1..... ....*•••••"''''''"'''''' •̀•5 	• ' 4.  ). 	344,4"."`ZIII4fA::::ilt.:3:f. 	.......;=?$A42 

...-,1:441.x•  
4. lirtie7;fr4:Vc‘Ciallit ate. 

;It '  • Miiri="=1:!.1rs  " ".:1; ..1! 	rt.-17....-.....-, 	St.e .,...: "..., ........Ni,  

	

.....ts 	
1.4.'14;4t 

	

4..•••,:•,. • 	:"••• , . 	''' 	• .,,,..... ...... ..., 	:,.....;, ;..74..7  . t4rarrti;aw ..,....._.....z.m...,: 
I 	I 	I 	I I - 

,,,,?.i 	,,,,, 	v. 	-.-....f-Fiiavitif-cii 
.'".:.tr'VF.07%,q .. 

	

a............ 	 4  
 --v.— 	— -- -a*, .1 	serystivev.4.p.es . i 	- :::,..... 	tr.:.5.,,....14:r.r.i. 

41.,,..) v •-••• 	• •--.......,,.....* ... otimasnert===t. 
cvl.':r! 	'..4“ kssviund+c44bit4i4.0:,:i4: 

%,„,,,i„::=;,.:,,„..„, 
::r..0•FeaUs.Nlie•itei  *...t:Prt 

utM •.:445: 	. 	'';''..,:/44.S 	ntl—el."- 	,-.4 	•-•2„, 
.144  444444  4.47.-.17.g.i;:ve 	S:•••••:Pg :,,:',,;244:i. 

.•:.Ais•-,.....t:oiaLt!lt-tr.:4:%;,tel;tt,:e.tPrzt:. 
4:::.:::::::::i:, 	iiiewThirne : . .•.••,. 	.. 	.... 

''ititkkei:=014,7-.....: 
•,:t•ii::,-.......=:-::....,.—..,...,..... 

i'..A•!•.,:tt.;::;741.1i45,1r........ 

r 

Observations/Notes: 

• 

• 

tir- cf,;;;;E! 	riaibliait,;;Noksn.ay.:. '"17triti.,-5,17:474):4:H ,•,.....4,:e.!t 
Ai.,...z4iNTrxiti34-mtt.-mnit,t4Ii4gt"."-.4.....74n*::40,4`24::*;:t.b4:1, 	r4.17.,:tsa 

Sioriaturels1: 

MS/MSD I Duplicate ID No.: 

TED: To Be Determined 

019611/P 019611!P 

SA-6.3 t t of 32 
ReVISion EHeCtlve Dale 

o 03/01/96 

ATTACHMENT B-2 
EXAMPLE SURFACE WATER SAMPLING LOG SHEET 

SURFACE WATER 
SAMPUNG LOG SHEET Psge of - -

Project Site Name: __________ _ Sample ID No.: _________ _ 

Project No.: _____________ _ Sample Location: _________ _ 

- Sering -
:i Stream 
U Omer' 
CJ QA Sample Type: 

I 

0 Pond Sampled Bv: __________ _ 

0 Lake 

C.O.c. No.: _________ _ 

';;~:.' ~t}u~_:.~;.:.-,- .... ·:·.:.: ·~l.;;:;n ..... · .. ' ",;.::: .. 
. ,;~~~~;.~~:=,. . . . 

I 

.L':'.,.$: .. ' 
'i' 

"-' . 
.... 

..... ,. : 

·111~f.- .. '''''~ll~ ·.I~ 
' .. c.· . .;;: ... :: .. , 

ori" ·.··:·ow.·;·,· . . 

.'. :::~~!" 

.-

o bservations/Note.s: 

.~_ Signature(sl: 

MS/MSD Duelicate /0 No.: 

TBO: To Se Determined 



SOIL/SEDIMENT 
SINGLE SAMPLE LOG SHEET 

Page of 

Project Site Name: 	 Sample ID No.: 

Project No.: 	 Sample Location: 

C Surface Soil 	 Sampled By: 
C 	Subsurface Soil 
C Sediment 	 • 	C.O.C. No.: 

O Other 
0 QA Sample Type:  

Sample Metnod: 
‘ 	.  

Semple Time Color/Description 

Depth Sampled:  

Sample Date and Time: ' 

Tvve trf Samol,  
0 Grab 
0 Composite 
CI  Grab-Composite Irtii-O‘lAt_....g- 	'‘.....,'''en.....Irv!ii0. ':' -'.e•V'F!q*."-.:-.7--: 
O High Concerrwation Color 	 Descriptor:: Mend. aey. Dry, Moist Wet etc.) 

0 Low Concentration 

,-,-.:.... 	 Gertz.. ,:t7-.;:-:1-'e.: n'--k ---- ,'gqglici**C* map:  ,----, 

r 

Observaoons/Notes: 

':gtedg#Igg~:{4 iri:451:;,i'lz".443:45MiriTT,,V Siorlaturelet: 

MS/MSD !Duplicate ID No: 	. 

HELD DOCUMENTATION 
Numoer 	 Page 
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ATTACHMENT B-3 
EXAMPLE SOIL/SEDIMENT SINGLE SAMPLE LOG SHEET 

Page 

r=iELD DOCUMENT;" TION SA'15.3 , 2 ot 32 

Flevision =~ecllve uate 
a 03/01/96 

AiTACHMENT B·3 

EXAMPLE SOIL/SEDIMENT SINGLE SAMPLE LOG SHEET 

(Q[S?bJ)) 
SOil/SEDIMENT 

SINGLE SAMPLE lOG SHEET 

PaOt _of_ 

Project Site Name: Sample 10 No.: 

Project No.: Sample Location: 
.' . 

C Suriace Soil Sampled By: 

C Subsurface Soil 
C Sediment C.O.C. No.: 

0 OttIer 
0 OA Samp .. ivpe: ;' 

~ r~·. ~ Samokl Mamed: s.m. Tim. CalorlOe.saimion 

Oeptn Sampied: 

.. 
Sample Oae and Time: 

Tm at SilmglSl 
:J Grab 
o Comoosite - ... ~ ..... o Grab-Compcsin 
Cl High Concemration Color Descritnion: !Sed. a.v. Dry. Maict. Wilt. elr:.1 

o low Concemntion 

··:=~,::;oi - ... . . .£ • .s,~, 
Mag: ... ,~; c::-:.:;-:c""",,",,, 

ObservatlonslNotes: 

, . ..;..---::--" ''':C: . ..,,'. SigM3turetst: 
..... . . .-

! 
MS/MSO I Duplicate 10 No: 

J 
DtgS1';? 
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Page 	of Brown & Root Environmental 

Project Site No. 

Source Location: 

Prole:: Site Name: 

Brown & Root Env. Source No. 

Effective Date 

03/01/96 

ATTACHMENT B-4 

CONTAINER SAMPLE LOG SHEET FORM 

Container Data 

By: 

. Container Source -.,., 	 :i ..........  ,.....Container DescriptiDIT:'':Y..-.:!•:M;:.:: 	.. 	,.: 	:, 

2 Drum Color: 
0 Bung Top 
r. 	Lever Lock 

• • 
Condition: 

C 	Bolted Ring 

0 	Other 

. 

Markings: 

• 
Vol. of Contents: 

2 	Bag/Sack 
rn 	Tank Other: 

7. 	Other 

Disposition of Sample 

71 	Container Sampled 

2 	Container opened but not 
sampled. Reason: 

Sample Description 

Layer 1 	 Layer 2 	 Layer 3 
Phase 	DSol. 	CLiq. 	DSc!. 	DLiq. 	0 Sol. 	7...'Llq. 
Color 
Viscosity 	DL OM CH 	OL DM OH 	.DL DM 2H 

0 	Container not opened. 
% of Total 

Volume 
Reason: Other. 

Monitor Reading: Type of Sample 

C Grab 
Sample Method: El Low Concentration 	 0 Composite 

C High Concentration 	 0 Grab-composite 

• Sampie Date & Time: Sample Identification 

• 

Organic 	 Inorganic 

Sampled by: 

Signature(s): 

Date Shipped 

Analysis: Time Shipped 

Lab 

Volume 

Revision 

0 

Case 

------ -- __ ~W"1,::f\4I;.....,_I" SA-a.J '3 of 32 r ReVISion 
o 

::Hectlve Dale 

03/01/96 

AnACHMENT 8-4 
CONTAINER SAMPLE LOG SHEET rORM 

3rown .:. Aoot :nvlronmental Page 01 - -
o Container Data Case ,;: ---

By: ---------------------
Proiect Site No. 

-------------------------
PrOlec: Site Name: ______________ _ 

Brown':' Root :nv. Source No. --------- Source Locauon: ______________ _ 

.. Container Source 
, Drum -

0 Bung Top 
0 Lever Lock 
C Bolted Ring 
C Other 

;:; 8ag/Sack 
o Tank 
i.,,! Other ---------

Disposition of Sample 

:J Container Samcied 
~ Container opened but not 

sampled. Reason: ___ _ 

o Container not opened. 
Reason: --------

I Monitor Reading: 

Sample MethOd: 

Sample Date & Time: 

Sampled by: 

Signature(s): 

Color: 

Condition: 

Markings: 

Vol. of Contents: 

Other: 

Sample Descnptlon 

Phase 
Color 
Viscosity 
% of Total 

Volume 
Other. 

Layer' 
wSol. OUq. 

:....JL OM OH 

Layer 2 
0501. :JUq. 

OL ~M uH 

Layer J 
0501. ::Uq. 

·OL uM OH 

Type of Sample 
o Grab 

o Low Concentration o Composite 
o High Concentration o Grab-composite 

Sample Identification Organic J Inorganic 

Date Shipped 
, AnalYSIS: I Time Shipced 

Lab 

.-.. : 
r' ____________ --11 Volume 

I 

019611/P 
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Etiecuve Oats 

03/01/96 

SA-6.3 

0 

Numoer 

Revision 

PROJECT: Brown & Root Environmental 

TIME: 	hrs. 
SEDIMENT 0 	0 

MEDIUM ❑ 	HIGH ❑ 

PRESERVATION 

MEDIA: 	WATER 0 
CONCENTRATION: 

TYPE: 	GRAB 0 

ANALYSIS 

STATION LOCATION: 

DATE: 	/ 	/ 
SOIL ❑ 

LOW 0 

COMPOSITE ❑ 

0 
❑ 

Cool to 4*C 
HNO3dto pH < 2 
NaOH to pl-f > 12 

FIELD DOCUMENTATION 

ATTACHMENT B-5 

SAMPLE LABEL 

VOA 0 	 BNAs 0 
PCBs ❑ 	PESTICIDES 0 
METALS: TOTAL 0 DISSOLVED C 
CYANIDE ❑ 

Sampled by. 	  
Remarks: 

01961 t(P 

:=iELD DOCUMENTATION 
Page 

SA~o3 14 ot 32 
RevIsIon EHeetrv. Oat. 

o 03/01/96 

AiTACHMENT 8·5 

SAMPLE LABEL 

Brown & Rool Environmental 
PROJECT: _________ _ 

STATION LOCATION: __________________ _ 

DATE: I I TIME: ___ hrso 

MEDIA: WATER 0 SOIL 0 
CONCENTRATION: LOW 0 
TYPE: GRAB 0 COMPOSITE 0 

SEDIMENT 0 
MEDIUM 0 

____ 0 

HIGH 0 

ANALYSIS PRESi:RVATION 

VOA w BNAs 0 Cool to 4-C 
. PCBs Cl PESTICIDES 0 HN0

3
1 °to pH c: 2 

MEiALS: TOTAL C DISSOLVED 0 NaOH to pH > 12 
CYANIDE 0 ____________ 0 

o 
o 
o 
o 

Sampled by: _______________________ _ 

Remarks: 

---. J 



ATTACHMENT 8-6 

CHAIN-OF-CUSTODY RECORD FORM 
(Original is 8.5 x I1") 

PROJEC r NO. PAO/ICI NAME 

SAMPlINI: (Sapna lupe) NO. Of 

CORI/min IIIIMAIIK S 

/ 

MHO. OA /I !ME S IA IION ILOLATIMT--- 

• 

6. 

nofinquished by: flignaum el Omafilme 

I 

Ameltord by: (11•EnMulit) Rolloquisbed by: (Signaling) 	 Oattnimil Received by: ISignatm fli 

Asinquish4d by: ISignalui ell 

I 

DElafflAse Amelred by: ilignalmigi Itiolanquished by: IS ignalue il 	 Deleffirne 

I 

Amelved by: ISIgnmuf a 

Aelinquilbed by: (Signmui ell Date lione 

I 

Accelved Im lab*. Moly by: 
IsIsnatui el 

—1 

I:wining itenwks: 

.... 
u 

ATTACHMENT 8-6 

CUAIN-OF-CUSTODY RECORD FORM 
(Original Is 8.5 x II") 

_Pn __ O_JI_C_'_"_O_, ________ I_ .. __ O_'I_Cl __ "_"_M_. ______________________ --______ __ 

UIIMO, OAII 

PllaIllm, 

I 
ouall"". 

I 
II.linqui.h ... b,: ISiIlAIIIM', Ol'ellim, 

I 

StAIION loCAtION 

"D.O' 
CO • .,,, .. IU IIMAII.S 

__ Ll_LLLL.L..-1 -----

- - -- --- - -1--------------
--- - --- -- - -------------
- -- --- - - --------------1 

-----------1------11-- -- --- -- -- -_1-_____________ _ 

-- --- ---------------

--- --- --- --- - -------------

II,c.lwN b,: ISIt~c"'1 Ihll"quilhccl b,: U"" ... , ... I 0 .. 14" .. 1 •• c.lw.cI b,: (S~I"'" 

~-I---
_ ... lwN 10,: lUll" ...... , O.lr' II.ctlw.clb,: 151g, .. I .... 1 

IIc<clved 'Of Ubot .. 101, b,: D ••• " ..... 
UIgnAI .... ' 

I 

a 

a 
Ll 

........ 
a 

........ 
m 

:II 

" 5 .. a 
:J 

"' :J: .. 
!I 
:;: .. 
0 .. .. 

1'1 
I' 
U 
( ! 
() 
(' 

I 

t, 

: I . ' 

I 

tn 

Q. 
Ll 
N 

~ 
c.r:: 
n 
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ATTACHMENT B-7 

CHAIN-OF-CUSTODY SEAL 

	

einumBis 	 CUSTODY SEAL 

	

elva 	 Date 

	

TV3S Aaoisno 	Signature 

r!ELD DOCUMENTATION 

'. , 

01961 liP 

Numce( 

I 
Page 

16 of 32 SA-6.3 

o I :HeC\,ve ~~~o, /96 

ArrACHMENT 8·7 

CHAIN-OF-CUSTODY SEAL 

elBa 
CUSTODY SEAL 
bata 

Signature 

...... : 

-



PROJECT NAME: LOCATION: 

GROUNDWATER LEVEL 
MEASUREMENT SHEET 

  

MEASURING DEVICE: 
ADJUSTMENT FACTOR: 
REMARKS: 

WEATHER CONDITIONS: 

... .. . .Z.::Z1,.7.,...,.......,4,. 

,,4.Wea:zere-:-7'' "1"--  :t•• 1 	......... ••••••  •':••-w. 	4.1...•!•1:1'er''4 ''r 	 rto• 	I 	i..: ',..i., 	.1..ri.s......... 	• 	,7 
' 	. : : ,............,,,.. 

"diWaterLeVe17— ir!......!•••••••T•r: .. 	 
1.......... 	• .74tgr.....m 	..• :44.........r.'...: . ii :::::.........g.k.P..'„..r" Vi.   ;F: ••••..Gtoundwatetill  	.-46"rA 	-:•-• 	. 	tulV.:b. 

r-- 	rsI:i.tw433-7-. 
- '1,iiirtlicator,,7•73 

;...Rendirtvit(Fee.trM 

	

.2:••I....••••trritti:At 	. 	 .7E•gf 

	

- gievtrtfort.i 	•=C;iiiistegto.:i...:"',;;iil .. •.:., 	:E...,—..u.="11. 	..r .......... 	.. 	.•--ziaairea 
• ' ... iFo5t.7.7,1  . : . _ 	...,,,_...:•,.............„..-rr 

• •,-'..P4TOTTiGTerr.j11. i:i'LTiiii•lk.;i: iFt.-iicriirrraeieoitiff 
••••NUrrlDet'LL: . ....-.'. F•r .....  .: Sti ..  	' ' 	'6-4. ..... 

-• 	• --- 	, 	..L  ,...i. ....,.. . 	. 	...::,,,a=errern-..-=mrS.....r-ii.: 

1_ 

I 

I 

I 

I 

I 

I 
• 

. 	I 

I 

I 

I 

-.-,- 

Revision 

0 

17 of 32 

1 Effective Date 
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ATTACHMENT C-1 
EXAMPLE GROUNDWATER LEVEL MEASUREMENT SHEET 

019611/P 019611/P 

, .......... 
RevIsion 

AITACHMENT C-1 

S,...."'O.3 17 at 32 

o 

EXAMPLE GROUNDWATER LEVEL MEASUREMENT SHEET 

///~' " • I , , • 

• • 1 , ••• 

" , ~ ,/ 

GROUNDWATER LEVEL 
MEASUREMENT SHEET 

PROJECT NA'ME: LOCATION: 

Page of - -
? ROJECT N UM8 E~R-: -------- MEAS U RING:-:::-D=EV~I:-::C:-::E-: -----
PERSONNEL: __________________ ADJUSTMENTFACTOR: ______ _ 
DATE: REMARKS: ________________ _ 
WEATH~E~R~C~D~N~D~IT~I~O-N~S-::::::::::::: ______________________ _ 

:;;;!WJ!lIIl.Ii~~~IE(II •• 
I I' , 
/ I / / 
/ I i I 
I I I I 
I I / I 
I I I I I 
I I I I 
I I I I 
I I I I 
/ I I I 
I I I / 
I I I / 
/ / I I 
I I / I 
/ I I I 
I I l I 
I / I I 
I I / I 
/. I I I 
I I / I 
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ATTACHMENT C-S 
EXAMPLE OVERBURDEN MONITORING WELL SHEET 

Page 
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Revision 

0 

OVERBURDEN 

MONITORING WELL SHEET 

BORING NO.: 

••=,.. ..Z.•••••••MliMem ELEVATION / DEPTH BOTTOM OF SCREEN: 

PROJECT 	  LOCATION 	  
BORING 	  
DATE 	  

DRILLER 	  
DRILLING 
METHOD 	  
DEVELOPMENT 
METHOD 	  

PROJECT NO. 	 
ELEVATION 	 
FIELD GEOLOGIST 

ELEVATION OF TOP OF SURFACE CASING : 
ELEVATION OF TOP OF RISER PIPE: 

TYPE OF SURFACE SEAL. 	  

OF SURFACE CASING: 	  
TYPE OF SURFACE CASING • 

RISER PIPE I.D. 	  
TYPE OF RISER PIPE: 	  

BOREHOLE DIAMETER: 	  

TYPE OF BACKFILL: 	  

ELEVATION, DEPTH TOP OF SEAL: 

TYPE OF SEAL: 	  

DEPTH TOP OF SAND PACK: 

ELEVATION / DEPTH TOP OF SCREEN: 

TYPE OF SCREEN: 	  

SLOT SIZE x LENGTH. 	  

I.D. OF SCREEN* 	  

TYPE OF SAND PACK* 	  

ELEVATION / DEPTH BOTTOM OF SAND PACK: 	/  
TYPE OF BACKFILL BELOW OBSERVATION 
WELL: 	  

ELEVATION / DEPTH OF HOLE: 

GROUND 
ELEVATION 

STICK • UP TOP OF SURFACE CASING. 
STICK • UP RISER PIPE . 

lh 

(Vinci 1 no 

NumDII( Page 
:-:=i..:.J UUCUMENTATION SA-6.3 22 at 32 

ReVISIon :HeC'tlve Date 
a 03/01/96 

ATTACHMENT C-S 
EXAMPLE OVERBURDEN MONITORING WELL SHEET 

30iUNG NO.: 

~~~ •. \ I • , I-J OVERBURDEN , ...... , '/~ 

MONITORING WELL SHEET 

LOCATION 
ORILt.EP. 

?I:\OJECT 
?ROJECT NO. BORING 

CRILLING 
Me/HOO :LEVATION DAlE 

i=!:LD GEOLOGIST 
CEVELOPMENT 
MEiHOO 

Et.EVAfION OF TOP OF SURFACE CASING: .. ELEVATION OF TOP OF RISER ~IPE: 
r---

STICK· UP TOp·OF SURFAC; CASING. I 

Gi!.OUNO I 
STICK· UP RISE~ PIPE. 

:~:VA710N ~ ~ I 
TV~~ OF SURFACE ScAL: 

~ r-
I.::>. OF SURFACE CASING: 
TYPE OF SURFACE CASINCj' 

I 

I 
i RISER PIPE I.D. 

TYPE OF RISER PIPE: 

aOREHOLE OIAME'Tl!R: 

7YPE OF BACKFIl.L: 
~ 
1 

ELeVATION I OSPTH TOP OF SEAL: / 

TYPE OF SEAL: 

OEPTH TOP OF SANO PACK: 

ELEVATION I OEPTH TOP OF SCREEN: / -- TYPE OF SCREEN: 

1 
-- 51.0T SIZE x LENGTH: -j -- I.O.OF'SCREEN: ----- TYPE OF SAND PACK: -

~ --
! -- 1ft: - / Ci E!..EVATIONI DEPTH BOTTOM OF SCREEN: 

EI..EVATION I DEPTH BOTTOM OF SANO PACK: l. 
TYPE OF BACKFIL.L. BELOW OBSERVATION 
WELl.: . 
ELEVATION I DEPTH OF HOLE: / 

019611iP 
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ATTACHMENT C-SA 
EXAMPLE OVERBURDEN MONITORING WELL SHEET (FLUSHMOUNT) 

WRING NO.: 

MONITORING WELL SHEET 

PROJECT 	  LOCATION 	  
PROJECT NO 	  BORING 	  
ELEVATION 	  DATE 	  
FIELD GEOLOGIST 	  

DRILLER 	  
DRILLING 
METHOD 	  

DEVELOPMENT 
METHOD 	  

---Orcwne 
Eieve tier+ 	  TOP 	RISER: 

TYPE OF SURFACE. SEAL• 	  

TYPE OF PROTECTIVE CASING' 	  

1.0. OF PROTECTIVE CASiNC 	  

	DIAMETER OF HOLE: 

4 

%A  

/A  
4  

RISER PIPE 1.0.: 

TYPE OF BACKFILL/SEAL: 	  

TYPE OF RISER PIPE: 

Fivim mount 
writ:see esitnq 
..etri 'ache 

A 

OEPTH/ELEVATION TOP or SAND: 

j 
:1  

OEPTH/ELEVATION TOP OF sortEEm 

TYPE OF SCREEN: 	  

SLOT SIZE x LENCTI-i• 	  

I ti• = ••1 
I:7 = CI 

• 1.:',= 7;1 
t.'.:1 —  ;1 

t: -- •. *.I 
G.  — -, 	 TYPE OF SAND PACK.  

I..% — •: 1 
— 

-1:7  — . 	DIAMETER OF MOLE 

I''  LI 	:...._,..... . 	DEPTH/ELEVATION BOTTOm OF scREEN:  

DEPT/ELEVATION BOTTOM OF sANO: 
li: ..•'..N DEPTIVELEVATION BOTTOM OF Nova,  

I BACKFILL MATERIAL BELOW SAND: 	  

larsunciummanrcamc 

IN BEDROCK: 	  

1::  
I: . . 

019611/P 

SA~.3 23 at 32 
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ATTACHMENT C-SA 
EXAMPLE OVERBURDEN MONITORING WELL SHEET (FLUSHMOUNT) 

. -
aORING NO.: 

~/~~ MONITORING WELL SHEET • \ , I I I I ~ . ...- . . - --.. ...... ," ,,,"7:/ --. 

DRILLER 
?ROJEC7 LOCATION 

DRIL~ING 
P~O!EC7 NO. BORING 

METHOD 
ELEVATION DATE 

D£VEI.O?MENi 
FIELD GEOLOGIST 

MeTHOD 

-wo,,"11 
\ Ele_I,orl ~tu:VA ~ON TOP. 0& RISER: 
, 

~r=~ -.;: :i ~ I: ' . I T'tPE OF' SURF' Act SEAL; 

rlvs" mev"l 
,.".Iec:e c:o."'~ ~ W ,..,.! Of" •• 0",0'",,, CASONO, 

---~ ~ /I.C. OF' PROi'(CTlV!: CASINC; -,,'" IOC.~ 

~ -;, _IAW£T£R OF HCl£: 

~~ I . 
§a ~ T"t'PE OT RISER PIP~: . ~ 

~ ~ RISER PIPE I.D.: 

~ ~ 
~ h""''' or B.C<FILL/S"'" 

@ ~ ~ 

. 

DEP'1'H/D.EvA TlON TOP OF" S",",O: , 
I,' . r f·: ~;I 
It: '1 
.~: .: I 
~. ~ :;', DEP'TH;n.EVA TlON TOP or SCREEN: I I/@f:l nPt or SCR£EN, I:: _ .., 
t: - :~., S\.OT Sl'Ze: ,. ~NCTH: 
':1- ,. 

1."';- ':1 . '-J- , t.:; = ;71 

fr= .':~ T'tPE or SAND PACK: ,:' = ·:1 .(..:: = :'j OJAIoI£TtR OF' HOLt IN ee:DROCK; 

r;' = ~';l ....-~OEPTlof/t~VATlON BOTTOU OF' SCR£Df: , 
~ o El''''I<LEVA liON BOTTO" or SAND: 

, .-. I")~::·~-?f OEPTlof/ELEVATlOH BOTTOM OF' Hot.£: , . 
~ . I BACKF'ILL 100404 T£RIAl.. Btl-OW S'"""O: 

~ U"\'c'Q,~....c 

019611/P 



BORING NO.: 

CONFINING LAYER 

MONITORING WELL SHEET 

LOCATION 	  
BORING 	  
DATE 	  

PROJECT 	  
PROJECT NO. 	  
ELEVATION 	  
FIELD GEOLOGIST 	  

• ELEVATION / DEPTH BOTTOM OF SAND PACK 
TYPE OF BACKFILL BELOW OBSERVATION 
WELL' 	  

ELEVATION OF TOP OF SURFACE CASING : 
ELEVATION OF TOP OF RISER PIPE: 
ELEVATION TOP OF PERM. CASING: 
TYPE OF SURFACE SEAL: 	  

1.0. OF SURFACE CASING: 	 
TYPE OF SURFACE CASING: 

RISER PIPE 1.0. 
TYPE OF RISER PIPE: 

BOREHOLE DIAMETER: 	  

PERM. CASING 1.0. 	  
TYPE OF CASING & BACKFILL: 

ELEVATION I DEPTH TOP CONFINING LAYER: 
ELEVATION DEPTH BOTTOM OF CASING: 
ELEVATION / DEPTH BOT. CONFINING LAYER: 

BOREHOLE DIA. BELOW CASING: 	  
TYPE OF BACKFILL: 	  

ELEVATION / DEPTH TOP OF SEAL: 
TYPE OF SEAL: 	  

DEPTH TOP OF SANG PACK: 

ELEVATION/DEPTH TOP OF SCREEN: 
TYPE OF SCREEN: 	  

TYPE OF SAND PACK: 	  

ELEVATION / DEPTH BOTTOM OF SCREEN: 

ELEVATION F DEPTH OF HOLE: 

GROUND 
ELEVATION 

CONFINING 

" 	• 
"'- 

e t itke.0 
• 3 

C.. 

DRILLER 	  
DRILLING 
METHOD 	  
DEVELOPMENT 
METHOD 	  

DOCUMENTATION 
Number 
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ATTACHMENT C-6 

EXAMPLE CONFINING LAYER MONITORING WELL SHEET 

nien&/ JO 019611/P 

Numoer Page 
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ATTACHMENT C-6 
EXAMPLE CONFINING LAYER MONITORING WELL SHEET 

BORING NO.: ____ _ 

CONFINING LAYER 
MONITORING WELL SHEET 

PROJECT ______________ __ LOCATION ______ _ 
DRII.I.ER. _______ _ 

DRII.I.ING PRO; E CT NO. __________ _ BORING, _______ _ METHOD ______ _ 
ELEVATION _______ _ OATE _________ __ 

DevELOPMENT 
METHOD 

FIELD GEOLOGIST _________________ _ 

:3itOUNO 
;~EVA.jION 

.A--_---+_ ELEVATION OFTOP OF SURFACE CASING: 
EL.EVATION OFTOP OF RISER ?IP~: 
ELEVATION TOP. OF PERM. CASING: 
jV~E OF SURFACE SEAL: _______ _ 

1.0. OF SURFACE C:":'SING: , _______ _ 
i"YPE OF SURFACE CASING: ______ _ 

~F;_--~ RISER PIPE 1.0. 
TYPE OF RIUR p:::lp:::":e="':----------

~~--.;- BOREHOLE DIAMETER: _______ _ 

t;iII~--.;- PERM. CASING 1.0. 
TYPE OF CASING Be BACKFILl.: ------

'~Igl= ELEV:..TION I DEPTH TOP CONFINING LAYER: 
~ EL.EVA nON I DEPTH BOTTOM OF CASING: 

EL.EVAriON I DEPTH BOT. CONFINING I.AYER: 

F9 __ --~ BOREHOLE OIA. nl.OW ~SING: ____ _ 
~---~ iYPE OF a.:.CKFII.t.: - EI.EVA TlON I DEPTH TOP OF SaAl.: 

TYPE OF SEAt.: _ ........ ________ _ 

=-_--.;- DEPTH TOP OF SANO PACK: 

eL.EVATION/DEPTH TOP OF SC;:{EEN: 
TYPEOFSCREEN: ____ .... __ .... __ .... ____ __ 

TYPE OF'SANO PACK: __________ _ 

:ilt':!~--...:.._ E!.EVATION I DePTH BOTTOM OF SCREEN: 

------ :I.EVA TIO"'/ oePTH BOTTOM OF SAND PACK: 
TYPE OF 9ACICFILL. eet.ow OBSeRVATION we-l.I.: ________ .... ___ .... _ .... _ 

_ --!-- El.eVATION / OEPTH OF HOt.E: 
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G 

25 ci 32 

0 
Revision 

I Etlective Date 

03/01/96 

BORING NO.: 	  
BEDROCK 

MONITORING WELL SHEET 
OPEN HOLE WELL 

ELEVATION 
FIELD GEOLOGIST 	  

PROJECT NO 	  BORING 	  
DATE 	  

ATTACHMENT C-7 
EXAMPLE BEDROCK MONITORING WELL SHEET - OPEN HOLE WELL 

PROJECT 	  LOCATION 
DRILLER 	  
DRILLING 
METHOD 	  
DEVELOPMENT 
METHOD 	  

ELEVATION OF TOP OF CASING: 

STICK UP OF CASING ABOVE GROUND 
SU RFACE: 

TYPE OF SURFACE SEAL: 	  

I.D. OF CASING: 	  
TYPE OF CASING: 	  

TEMP. / PERM.: 	  

/ 

44-- DIAMETER OF HOLE' 

TYPE OF CASING SEAL: 	 

DEPTH TO TOP OF ROCK: 

DEPTH TO BOTTOM CASING: 

DIAMETER OF HOLE IN BEDROCK: 	  

DESCRIBE IF CORE / REAMED WITH BIT: 

✓ 

DESCRIBE JOINTS IN BEDROCK AND DEPTH: 

ELEVATION I DEPTH OF HOLE: 

1.1 

'GROUND 

/1-11 

• \ 

fine.. • l" 019611/P 

SA-Q.3 
r-age 

25 ci 32 
ReVISIon EHect/ve Dale o 03/01/96 

ATTACHMENT C-7 
EXAMPLE BEDROCK MONITORING WELL SHEET· OPEN HOLE WELL 

BORING NO.: ____ _ 
BEDROCK 

MONITORING WELL SHEET 
OPEN HOLE WELL 

DRII.I.:Et _______ _ ~ROJECT ______________ _ 
LOCA TION ------­
BORING,--------

DRII.LING 
METHOO---------

",ROjECT NO. ______ _ 

ELEVATION -------­ OATE----------------- OEVEL.OPMENT i=IELO GEOLOGIST'----------------- METHOO 

I ::iitOUNO 
I ~;.:v.:..j"JOI'I 

i i 
i i 

I 
I 
I 
I 

..-. ___ ---:I~ EL.EVAi"lON OF TOP OF CASING; 

~ 1'10+--.....:.1- STICK UP OF OSING ABOVE GROUND , I SUR'ACE, 

I~~~w::::~_ iVP: OF SURFACE SEAL.: -------__ _ 

1.0.0FCASING: _________ _ 
TYPE OF CASINCi: _________ _ 

~ 
I~ 

i~MP.1 PERM.: __________ _ 

OIAMEiER OF HOLE: ________ _ 

I ~PE OF CASING SEAL: 

l~, .... '1-' ~, - DEPTH TO TOP OF :tOCK: 
'~-'I 

OEPTH TO aOi'TOM CASING: 
!.!lIn I 
=1/1 DIAMETER OF HOLE IN BEDROCK: ___ _ 

OESCRIBE IF CORE I REAMED WITH BIT: 

OESCRIBE JOINTS IN BEOROCK ANO O:PTH: 

ELEVATION I OEPTH OF HOLE: I 



BORING NO.: 
BEDROCK 

MONITORING WELL SHEET 
WELL INSTALLED IN BEDROCK 

FIELD DOCUMENTATION SA-6.3 26 of 32 

Ettecuve Date 

03/01/96 

Page Nurntier 

Revision 

0 

ATTACHMENT C-8 
EXAMPLE BEDROCK MONITORING WELL SHEET - WELL INSTALLED IN BEDROCK 

I PROJECT 	  LOCATION 	  
I PROJECT NO 	  BORING 	  

ELEVATION 	  DATE 	  
FIELD GEOLOGIST 	  

OR:LLER 	  
DRILLING 
METHOD 	  
DEVELOPMENT 
METHOD 	  

••••11•2 
ELEVATION /DEPTH TOP OF SCREEN: 

TYPE OF SCREEN: 	  

SLOT SIZE x LENGTH: 	  

I.D. SCREEN: 	  

TYPE OF SAND PACK: 	  

ELEVATION OF TOP OF SURFACE CASING: 

STICK UP OF CASING ABOVE GROUND 
SURFACE: 

ELEVATION TOP OF RISER: 
TYPE OF SURFACE SEAL: 	  

ROUND 
ELEvATION 

I.D. OF SURFACE CASING• 	  

DIAMETER OF HOLE: 	  

RISER PIPE I.1:10.: 	  
TYPE OF RISER PIPE: 	  

TYPE OF BACKFILL• 	  

ELEVATION I DEPTH TOP OF SEAL: 
ELEVATION/ DEPTH TOP OF BEDROCK' 

	  TYPE OF SEAL: 	  

III 

ELEVATION / DEPTH TOP OF SAND: 

T.O. R. /17Milmommom••• 

III III 
II III 

DIAMETER OF HOLE IN BEDROCK: 

CORE / REAm• 	  

ELEVATION DEPTH BOTTOM SCREEN: 

ELEVATION / DEPTH BOTTOM OF HOLE: 

II I 

I I I E.7  II; F.- III 

019611/P 
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ATTACHMENT e-a 
EXAMPLE BEDROCK MONITORING WELL SHEET - WELL INSTALLED IN BEDROCK 

aORINCi NO.: ____ _ 
BEDROCK 

MONITORING WELL SHEET 
WELl-INSTALLED IN BEDROCK 

PROJECi ______________ __ 
LOCAT10N-------

D~:LLER ______ _ 

DRILLINCi PROJECT NO. ______ _ aORING. _______ _ DATE _____________ _ MCiHOD __________ _ EL:VATION _______ _ 
DeVELOPMENT ~IE!.D G EO LOGIST _____________________ _ 
METHOD 

:;~OliNO 

::.:v.:..710N 

~--~---:-- EI.EVA nON OF TOP OF SURFACE CASINCi: 

1'-. ___ STICK UP OF CASING ABOVE GROUND 
SUR;:AC2: " 

'--- :t.EVATION .TOP OF RISER: W;;::::::=;-- TYPE OF SUR;:AC:: SEAL.: ______ _ 

I~"'_------ 1.0. OF SURFAce CASINCi: ______ _ 

~--..:...- DIAMETER OF HOLE: __________ _ 

~~--__ ~ ~ISE~ PIPE 1.0.: ___ ~ _______ _ 
TV::»E OF RISER PIPE: _______ ...... _.__ 

~~-_"_- TYI'EOF BACK;:IL!.: ____________ _ 

SI.EVA TION I DEPTH TOP OF SlAL: 
ELEVATION I DEPTH rop OF BEDROCK: 

." 
iYPEOFS~L: 

EI.EVA nON I DEPTH TOP OF SA-NO: 

eLEVA nON I OEPTH TOP OF SCREEN: 

TYPE OF SCREEN: 

SLOT SIZE x I.ENGTH: 

I.D. SCREEN: 

TYPE OF SAND PACK: 

DIAMETER OF HOI.E IN BEDROCK: 

colte I REAM: 

ELEVATION I OEPTH BOTTOM SCREEN: 

111= 111=111 ELEVATION I OEPTH BOTTOM OF HOI..£: 

I 
I 

I 

I 

I 
/ 



BEDROCK 
MONITORING WELL SHEET 

WELL INSTALLED IN BEDROCK' 

DATE. 	  

PROJECT: 	  LOCATION. 	  

PROJECT NO.: 	  BORING' 	  

ELEVATION. 

FIELD GEOLOGIST: 	  

Ae 
r---r-OEPTH/ELEVATION TOP OF BEDROCK: 

BORING NO.: 

.DLL soNcco.,aconis.• 

DRILLER. 	  

DRILLING 
METHOD. 	  

DEVELOPMENT 
METHOD: 	  

Ground 
Ei eye teen 	  

Flush mount 
surface cooing 
with leCli 

Tap of Rae* 

V—FVATION TOP OF RISER: 

• 
TYPE CF SURFACE SEAL 	  

TYPE OF PROTECTIVE CASINO 

1.0. OF PROTECTIVE CASINC; 	 

DIAMETER OF MOLE: 	  

TYPE OF RISER PIPE: 	  

RISER PIPE 1.D.• 	  

Typf. OF BACKFILL/SE AL: 	  

DEPTH/ELEVATION TOP OF SAND: 

DEPTH/ELEVATION TOP or SCREEN: 

TYPE OF SCREEN: 	  

SLOT SIZE = LENGTH. 	  

TYPE OF SAND PACK: 

OIAMEIER OF HOLE IN BEDROCK: 	  

.111.1 

•• 

r • 
.• 
• • 

• 

•MM 

OEFFTH/ELEVATION BOTTOM OF SCREEN: 

OEPTH/ELEVATION BOTTOM OF SAND:  

OEPTH/CLEVATION BOTTOM OF motz;  

8 A CXFILL MATERIAL BELOW SAND. 	  

2' PVC Trap 
8 slew Screen 

1 • 

veatai:Lievotian 
Static water Level 
(Approx.) 

• 

=:=•.: 
ma_ 

MM. 

ar.0 

.1•••• 7 
I 

II— 
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ATTACHMENT C-8A 
EXAMPLE BEDROCK MONITORING WELL SHEET 
WELL INSTALLED IN BEDROCK (FLUSHMOUNT) 
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AiTACHMENT CooSA 
EXAMPLE BEDROCK MONITORING WELL SHEET 
WELL INSTALLED IN BEDROCK (FLUSHMOUNT) 

03/01/96 

aORING NO.: ------1 
BEDROCK 

MONITORING WELL SHEET 
WELL INSTALLED IN BEDROCK' 

PROJECT: ________ _ LOcAnON: ____________ _ ORII.I.£r!::,." _______ _ 

OR!U.INC PROJe:Ci NO.: ___________ _ BORING: ____________ _ 
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1.0 	PURPOSE 

The purpose of this procedure is to provide guidelines regarding the appropriate procedures to be 
followed when decontaminating drilling equipment. monitoring well materials, chemical sampling 
equipment and field analytical equipment. 

2.0 	SCOPE 

This procedure addresses drilling equipment and monitoring well materials decontamination, as well as 
chemical sampling and field analytical equipment decontamination. This procedure also provides general 
reference information on the control of contaminated materials. 

10 	GLOSSARY 

None. 

4.0 	RESPONSIBILMES 

Project Manager - Responsible for ensuring that all field activities are conducted in accordance with 
approved project plan(s) requirements. 

Field Operations Leader (FOL) - Responsible for the onsite vereication that all field activities are 
performed in compliance with approved Standards Operating Procedures or as otherwise dictated by 
the approved project plan(s). 

5.0 	PROCEDURES 

To ensure that analytical chemical results reflect actual contaminant concentrations present at sampling 
locations. the various drilling equipment and chemical sampling and analytical equipment used to acquire 
the environment sample must be properly decontaminated. Decontamination minimizes the potential for 
cross-contamination between sampling locations, and the transfer of contamination offsite. 

5.1 	Drilling Eauipment 

Prior to the initiation of a drilling program. all drilling equipment involved in field sampling activities shall 
be decontaminated by steam cleaning at a predetermined area. The steam cleaning procedure shall be 
performed using a high-pressure spray of heated potable water producing a pressurized stream of steam. 
This steam shall be sprayed directly onto ail surfaces of the various equipment which might contact 
environmental samples. The decontamination procedure shall be performed until all equipment is free 
of all visible potential contamination (dirt. grease. oil. noticeable odors, etc.) In addition, this 
decontamination procedure shall be performed at the completion of each sampling and/or drilling 
location, including soil borings, installation of monitoring wells, test pits. etc. Such equipment shall 
include drilling rigs. backhoes, downhole tools, augers. well casings. and screens. Where the drilling rig 
is set to perform multiple borings at a single area of concern, the steam-cleaning of the drilling rig itself 
may be waived with proper approval. Downhoie equipment. however, must always be steam-cleaned 
between borings. Where PVC well casings are to be installed, decontamination is not required if the 
manufacturer provides these casings in factory-sealed, protective. plastic sleeves (so long as the 
protective packaging is not compromised until immediately before use. 

""..i 

The steam cleaning area shall be designed to contain decontamination wastes and waste waters and can 
be a lined excavated pit or a bermed concrete or asphalt pad. For the fatter, a floor drain must be 
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" .. '.0 PURPOSE 

The purpose of this procedure is to provide guidelines regarding the appropriate procedures to be 
followed when decontaminating drilling equipment. monitoring well materials. chemical sampling 
equipment and field analytical equipment. 

2.0 SCOPE 

This procedure addresses drilling equipment and monitoring well materials decontamination. as well as 
chemical sampling and field analytical equipment decontamination. This procedure also provides general 
reference information on the control of contaminated materials. 

J.O GLOSSARY 

None. 

4.0 RESPONSIBILITIES 

Proiect Manager " Responsible for ensuring that all field activities are conducted in accordance with 
approved project plan(s) requirements. 

Field Ooerations Leader (FOL) . Responsible for the onsite verfication that all field activities are 
performed in compliance with approved Standards Operating ?roc~ures or as otherwise dictated by 
the approved project plan(s). 

5.0 PROCEDURES 

T a ensure that analytical chemical results reflect actual contaminant concentrations present at sampling 
locations. the various drilling equipment and chemical sampling and analytical equipment uS.ed to acquire 
the environment sample must be properly decontaminated. Decomamination minimizes the potential for 
cross-contamination between sampling locations. and the transfer of contamination offsite. 

5.1 Drilling Ecuipment 

Prior to the initiation of a drilling program. aU drilling equipment involved in field sampling activities shall 
be decontaminated by steam cleaning at a predetermined area. The steam cleaning procedure shall be 
performed using a high-pressure spray of heated potable water producing a pressurized stream of steam. 
This steam shall be sprayed directly onto all surfaces of the various equipment which might contact 

. environmental samples. The decontamination procedure shall be performed until all equipment is free 
of aU visible potential contamination (dirt. grease. oD. noticeable odors. etc.) In addition. this 
decontamination procedure shall be performed at the completion of each sampling and/or dnlling 
location. including soil borings. installation of monitoring· wells. test pits. etc. Such equipment shall 
include drilling rigs. backhoes. downhole tools. augers. well casings. and screens. Where the drilling rig 
is set to perform multiple borings at a Single area of concern. the steam-cleaning of the drilling rig itself 
may be waived with proper approval. Downhole equipment. however. must always be steam-cleaned 
between borings. Where PVC well casings are to be installed. decontamination is not required if the 
manufacturer provides these casings in factory-sealed. protective. plastic sleeves (so long as the 
protective packaging is not compromised until immediately before use. 

._-. z 

The steam cleaning area shall be designed to contain decontamination wastes and waste waters and can 
be a lined excavated pit or a bermed concrete or asphalt pad. For the laner. a fioor drain must be 
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Provided which is connected to a holding facility. A shallow above-ground tank may be used or a 
pumping system with discharge to a waste tank may be installed. 

In certain cases such an elaborate decontamination pad is not possible. In such cases. a plastic lined 
gravel bed pad with a collection system may serve as an adequate decontamination area. Alternately, 
a lined sloped pad with a collection pump installed at the lower end may be permissible. The location 
of the steam cleaning area shall be onsite in order to minimize potential impacts at certain sites. 

Guidance to be used when decontaminating drilling equipment shall include: 

• As a general rule, any part of the drilling rig which extends over the borehole, shall be 
steam cleaned. 

• All drilling rods, augers. and any other equipment which will be introduced to the hole shall 
be steam cleaned. 

• The drilling rig, all rods and augers. and any other potentially contaminated equipment snail 
be decontaminated between each well location to prevent cross contamination of potential 
hazardous substances. 

Prior to leaving at the end of each work day and/or at the completion of the drilling program, drilling rigs 
and transport vehicles used onsite for personnel or equipment transfer shall be steam cleaned. as 
practicable. A drilling rig left at the drilling location does not need to be steam cleaned until it is finished 
drilling at that location. 

5.2 	Semolina Eauioment 

5.2.1 	Bailers and Bailing Line 

The potential for cross-contamination between sampling points through the use of a common bailer or 
its attached line is high unless strict procedures for decontamination are followed. For this reason. it is 
preferable to dedicate an individual bailer and its line to each sample point, although this does not 
eliminate the need for decontamination of dedicated bailers. For non-dedicated sampling equipment. 
the following conditions and/or decontamination procedures must be followed. 

Before the initial sampling and after each successive sampling point. the bailer must be decontaminated. 
The following steps are to be performed when sampling for organic contaminants. Note: contract-
specific requirements may permit alternative procedures. 

• Potable water rinse 
• Alconox or Liquinox detergent wash 
• Scrubbing of the line and bailer with a scrub brush (may be required if the sample point is 

heavily contaminated with heavy or extremely viscous compounds) 
• Potable water rinse 
• Rinse with 10 percent nitric acid solution 
• Deionized water rinse 

Due to the leaching ability of nitric acid on stainless steel. this step is to be omitted if a stainless 
steel sampling device is being used and metals analysis is required with detection limits less than 
approximately 50 ppb. 
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provided which is connected to a holding facility. A shallow above-ground tank may be used or a 
pumping system with discharge to a waste tank may be installed. 

In certain cases such an elaborate decontamination pad is not possible. In such cases. a plastic lined 
gravel bed pad with a collection system may serve as an adequate decontamination area. Alternately, 
a lined sloped pad with a collection pump installed at the lower end may be permissible. The location 
of the steam cleaning area shall be onsite in order to minimize potential impacts at certain sites. 

Guidance to be used when decontaminating dnlling equipment shall include: 

• As a general rule. any part of the drilling rig which extends over the borehole. shall be 
steam cleaned. 

• All drilling rods. augers. and any other equipment which will be introduced to the hole shall 
be steam cleaned. 

• The drilling rig. all rods and augers. and any other potentially contaminated equipment shall 
be decontaminated between each well location to prevent cross contamination of potential 
hazardous substances. 

Prior to leaving at the end of each work day and/or at the completion of the drilling program. drilling rigs 
and transport vehicles used onsite tor personnel or equipment transfer shall be steam cleaned. as 
practicable. A drilling rig left at the drilling location does not need to be steam cleaned until it is finished 
drilling at that location. 

5.2 Samolina Eauioment 

5.2.1 Bailers and Bailing Une 

The potential for cross-contamination between sampling points through the use of a common bailer or 
its attached line is high unless strict procedures for decontamination are followed. For this reason. it is 
preferable to dedicate an individual bailer and its line to each sample point. although this does not 
eliminate the need for decontamination of dedicated bailers. For non~edicated sampling equipment. 
the following conditions and/or decontamination procedures must be followed. 

Before the initial sampling and after each successive sampling point. the bailer must be decontaminated. 
The following steps are to be performed when sampling for organic contaminants. Note: contract­
specific requirements may permit alternative procedures. 

• Potable water rinse 
• A/conox or LiQuinox detergent wash 
• Scrubbing of the line and bailer with a scrub brush (may be required if the sample point is 

heavily contaminated with heavy or extremely viscous compounds) 
• Potable water rinse 
• Rinse with 10 percent nitric acid solution· 
• Deionized water rinse 

Due to the leaching ability of nitric acid on stainless steel. this step is to be omitted if a stainl~9s ' 
steel sampling device is being used and metals analysis is required with detection limits less than 
approximately 50 ppb. 
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• Acetone or methanol rinse (in some EPA Regions. isopropanol is used instead) 
• Hexane rinse

. 
 

• Copious distilled/Deionized water rinse 
• Air dry 

If sampling for volatile organic compounds (VOCs) only, the nitric acid. acetone, methanol, and hexane 
rinses may be omitted. Only reagent grade or purer solvents are to be used for decontamination. When 
isopropanol is used. the bailer must be thoroughly dry before using to acquire the next sample. 

In general, specially purchased pre-cleaned disposable sampling equipment is not decontaminated (nor 
is an equipment rinsate blank collected) so long as the supplier has provided certification of cleanliness. 
If decontamination is performed on several bailers at once (i.e., in batches). bailers not immediately used 
may be completely wrapped in aluminum foil (shiny-side toward equipment) and stored for future use. 
When batch decontamination is performed. one equipment rinsate is generally collected from one of the 
bailers belonging to the batch before it is used for sampling. 

It is recommended that clean, dedicated braided nylon or polypropylene line be employed with each 
bailer use. 

	

5.2.2 	Sampling Pumps 

Most sampling pumps are low volume (less than 2 gpm) pumps. These include peristaltic. diaphragm, 
air-lift. pitcher and bladder pumps. to name a few. If these pumps are used for sampling from more than 
one sampling point. they must be decontaminated prior to initial use and after each use. 

The procedures to be used for decontamination of sampling pumps compare to those used for a bailer 
except that the 10 percent nitric acid solution is omitted. Each of the liquid factions is to be pumped 
through the system. The amount of pumping is dependent upon the size of the pump and the length 
of the intake and discharge hoses. Certain types of pumps are unacceptable for sampling purposes. 
For peristaltic pumps, the tubing is replaced rather than cleaned. 

An additional problem is introduced when the pump relies on absorption of water via an inlet or outlet 
hose. For organic sampling, this hose should be Teflon. Other types of hoses leach organics (especially 
phthalate esters) into the water being sampled or adsorb organics from the sampled water. For all other 
sampling, the hose should be Viton. polyethylene. or polyvinyl chloride (listed in order of preference). 
Whenever possible. dedicated hoses should be used. It is preferable that these types of pumps not be 
used for sampling, only for purging. 

	

5.2.3 	Filtering Equipment 

On occasion, the sampling plan may require acquisition of filtered groundwater samples. Field-filtering 
is addressed in SOP SA-6.1 and should be conducted as soon after sample acquisition as possible. To 
this end, three basic filtration systems are most commonly used: the in-line disposable Teflon filter, the 
inert gas over-pressure filtration system. and the vacuum filtration system. 

For the in-line filter, decontamination is not required since the filter cartridge is disposable, however. the 
cartridge must be disposed of in an approved receptacle and the intake and discharge lines must still 
be decontaminated or replaced before each use. 

If sampling for pesticides, PCBs. or fuels. 
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Acetone or m~thanol rinse (in some EPA Regions. isopropanol is used instead) 
Hexane rinse 
Copious distilled/Deionized water rinse 
Air dry 

If sampling for volatDe organic compounds (VCCs) only. the nitric acid. acetone. methanol. and hexane 
rinses may be omined. Only reagent grade or purer solvents are to be used for decontamination. When 
isopropanol is used. the bailer must be thorouohly dry berore using to acquire the next sample. 

In general. specially purchased pre-cleaned disposable sampling equipment is not decontaminated (nor 
is an equipment rinsate blank collected) so long as the supplier has provided certification of cleanliness. 
If decontamination is periormed on several baners at once (Le .• in batches). bailers not immediatelv used 
may be completely wrapped in aluminum foil (shiny-side toward equipment) and stored tor tl1tu~e use. 
When batch decontamination is performed. one equipment rinsate is generally collected from one of the 
bailers belonging to the batch berore it is used tor sampling. 

It is recommended that clean. dedicated braided nylon or polypropylene line be employed with each 
bailer us~. . 

5.2.2 Sampling Pumps 

Most sampling pumps are low volume Qess than 2 gpm) pumps. These include peristaltic. diaphragm. 
air-lift. pitcher and bladder pumps. to name a few. If these pumps are used for sampling from more than 
one sampling point. they must be decontaminated prior to initial use and after each use. 

The procedures to be used for decontamination of sampling pumps compare to those used for a bailer 
except that the '0 percent nitriC acid solution is omitted. Each of the liquid factions is to be pumped 
through the system. The amount of pumping is dependent upon the size of the pump' and the length 
of the intake and discharge hoses. Certain types of pumps are unacceptable for sampling purposes. 
For peristaltic pumps. the tubing is replaced rather than cleaned. 

An additional problem is introduced when the pump relies on absorption of water via an inlet or outlet 
hose. For organic sampling. this hose shoutCl be Teflon. Other types of hoses leach organics (especially 
phthalate esters) into the water being sampled or adsorb organics from the sampled water. For aU ather 
sampling. the hose should be Viton. polyethylene. or polyvinyl chloride Qisted in order at preference). 
Whenever possible. dedicated hoses should be used. It is preferable that these types of pumps not be 
used for sampling, only for purging. 

5.2.3 Filtering Equipment 

On occasion. the sampling plan may require acquisition of filtered groundwater samples. Field-filtering 
is addressed in SOP SA-6.1 and should be conducted as soon after sample acquisition as possible. To 
this end. three basic filtration systems are most commonly used: the in-line disposable Teflon filter, the 
inert gas ov.er-pressure filtration sysrem. and the vacuum filtration system. 

For the in-line filter. decontamination is not required since the filter cartridge is disposable. however. the 
cartridge must be disposed at in an approved receptacle and the intake and discharge lines must still 
be decontaminated or replaced betore each use . 

.. 
If sampling tor pesticides. PCBs. or fuels. 
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For the over-pressure and the vacuum filtration systems. the portions of the apparatus which come in 
contact with the sample must be decontaminated as outlined in the paragraphs describing the 
decontamination of bailers. (Note: Varieties of both of these systems come equipped from the 
manufacturer with Teflon-lined surfaces for those that would come into contact with the sample. These 
filtration systems are preferred when decontamination procedures must be employed.) 

5.2.4 	Other Sampling Equipment 

Field tools such as trowels and mixing bowls are to be decontaminated in the same manner as' described 

above. 

5.3 	Field Analytical Eauioment  

5.3.1 	Water Level Indicators 

Water level indicators that come into contact with groundwater must be decontaminated using the 
following steps: 

• Rinse with potable water 
• Rinse with deionized water 
• Acetone or methanol rinse (unless otherwise directed by manufacturer) 
• Rinse with deionized water 

Water level indicators that do not come in contact with the groundwater but may encounter incidental 
contact during installation or retrieval need only undergo the first and last steps stated above. 

5.3.2 	Probes 

Probes (e.g., pH or specific-ion electrodes. geophysical probes. or thermometers) which would come 
in direct contact with the sample, will be decontaminated using the procedures specified above unless 
manufacturer's instructions indicate otherwise (e.g., dissolved oxygen probes). Probes that contact a 
volume of groundwater not used for laboratory analyses can be rinsed with deionized water. For probes 
which make no direct contact. (e.g., OVA equipment) the probe is self-cleaning when exposure to 
uncontaminated air is allowed and the housing can be wiped clean with paper-towels or cloth wetted with 
alcohol. 

5.4 	Waste Handling 

For the purposes of these procedures, contaminated materials are defined as any byproducts of field 
activities that are suspected or known to be contaminated with hazardous substances. These byproducts 
include such materials as decontamination solutions, disposable equipment. drilling muds, well-
development fluids, and spill-contaminated materials and Personal Protection Equipment (PPE). 

The procedures for obtaining permits for investigations of sites containing hazardous substances are not 
clearly defined at present. In the absence of a clear directive to the contrary by the EPA and the states. 
it must be assumed that hazardous wastes generated during field activities will require compliance with 
Federal agency requirements for generation, storage. transportation, or disposal. In addition. there may 
be state regulations that govern the disposal action. This procedure exclusively describes the technical 
methods used to control contaminated materials. 
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For the over-pressure and the vacuum filtration systems. the portions of the apparatus which come in 
contact with the sample must be decontaminated as outlined in the paragraphs describing the 
decontamination of bailers. (Note: Varieties of both of these systems come equipped from the 
manufacturer with Tefton-lined suriaces for those that would come into contact with the sample. ihese 
filtration systems are preferred when decontamination procedures must be employed.) 

5.2.4 Other Sampling Equipment 

Field tools such as trowels and mixing bowls are to be decontaminated in the same manner as· described 
acove. 

5.3 Field Analvtical :cuicment 

5.3.1 Water Level Indicators 

Water level indicators that come into contact with groundwater must be decontaminated using the 
following steps: 

• Rinse with potable water 
• Rinse with deionized water 
• Acetone or methanol rinse (unless otherwise directed by manufacturer) 
• Rinse with deionized water 

Water level indicators that do not come in contact with the groundwater but may encounter incidental 
contact during installation or retrieval need only undergo the first and last steps stated above. 

5.3.2 Probes 

Probes (e.g .• pH or specific-ion electrodes. geophysical probes. or thermometers) which would come 
in direct contact with the sample. will be decontaminated using the procedures specified above unless 
manufacturer's instructions indicate otherwise (e.g .. dissolved oxygen probes). Probes that contact a 
volume of groundwater not used tor laboratory analyses can be rinsed with deionized water. For probes 
which make no direct contact. (e.g .. OVA eQuipment) the probe is self-cleaning when exposure to 
uncontaminated air is allowed and the housing can be wiped clean with paper-towels or cloth wened with 
alcohol. 

5.4 Waste Handling 

For the purposes of these procedures. contaminated materiais are defined as any byproductS of field 
activities. that are suspected or known to be contaminated with hazardous substances. These byproduCIS 
include such materiais as decontamination solutions. disposable equipment. drilling muds. well­
development fluids. and spill-contaminated materials and Personal Protection Equipment (PPE). 

The procedures for obtaining permits for investigations of sites containing hazardous substances are not 
clearly defined at present. In the absence of a clear directive to the contrary by the EPA and the states. 
it must be assumed that hazardous wastes generated during field activities will require compliance with 
Federal agency requirements for generation. storage. transportation. or disposal. In addition. there may 
be state regulations that govern the disposal action. This procedure exdusively describes the technical 
methods used to control contaminated materials. --, , 
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The plan documents for site activities must include a description of control procedures for contaminated 
materials. This planning strategy must assess the type of contamination, estimate the amounts that 
would be produced, describe containment equipment and procedures. and delineate storage or disposal 
methods. As a general policy. it is wise to select investigation methods that minimize the generation of 
contaminated spoils. Handling and disposing of potentially hazardous materials can be dangerous and 
expensive. Until sample analysis is complete, it is assumed that all produced materials are suspected 
of contamination from hazardous chemicals and require containment. 

5.5 	Sources of Contaminated Materials and Containment Methods 

5.5.1 	Decontamination Solutions 

All waste decontamination solutions and rinses must be assumed to contain the hazardous chemicals 
associated with the site unless there are analytical or other data to the contrary. The waste solution 
volumes could vary from a few gallons to several hundred gallons in cases where large equipment 
required cleaning. 	 •• 

Containerized waste rinse solutions are best stored in 55-gallon drums (or equivalent containers) that can 
be sealed until ultimate disposal at an approved facility. Larger equipment such as backhoes and 
tractors must be decontaminated in an area provided with an impermeable liner and a liquid collection 
system. A decontamination area for large equipment could consist of a bezmed concrete pad with a 
floor drain leading to a buried holding tank. 

5.5.2 	Disposable Equipment 

Disposable equipment that could become contaminated during use typically includes PPE. rubber gloves, 
boots, broken sample containers. and cleaning-wipes. These items are small and can easily be 
contained in 55-gallon zinsns with lids. These containers should be closed at the end of each work day 
and upon project completion to provide secure containment until disposed. 

5.5.3 	Drilling Muds and Well-Development Fluids 

Drilling muds and well-development fluids are materials that may be used in groundwater monitoring well 
installations. Their proper use could result in the surface accumulation of contaminated liquids and muds 
that require containment. The volumes of drilling muds and well-development fluids used depend on well 
diameter and depth, groundwater characteristics, and geologic formations. There are no simple 
mathematical formulas available for accurately predicting these volumes. it is best to rely on the 
experience of reputable well drillers familiar with local conditions and the well installation techniques 
selected. These individuals should be able to estimate the sizes (or number) of containment structures 
required. Since guesswork is involved, it is recommended that an slight excess of the estimated amount 
of containers required will be available. 

Drilling muds are mixed and stored in what is commonly referred to as a mud pit. This mud pit consists 
of a suction section from which drilling mud is withdrawn and pumped through hoses. down the drill pipe 
to the bit. and back up the hole to the settling section of the mud pit. In the settling section, the mud's 
velocity is reduced by a screen and several flow-restriction devices. thereby allowing the well cuttings 
to settle out of the mud/fluid. 

The mud pit may be either portable above-ground tanks commonly made of steel (which is preferred 
or stationary in-ground pits as depicted in Attachment A. The above-ground tanks have a major 
advantage over the in-ground pits because the above-ground tanks isolate the natural soils from the 
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.. : The plan documents tor site activities must include a description of CL~ntrol procedures for contaminated 
materiais. This planning strategy must assess the type of contamination. estimate the amounts that 
would be produced. describe containment equipment and procedures. and delineate storage or disposal 
methods. As a general policy, it is wise to select investigation methods that minimize the generation of 
contaminated spoils. Handling and disposing of potentially hazardous materials can be dangerous and 
exoensive. Until sample analysis is complete. it is assumed that aU produced materials are suspected 
or contamination from hazardous chemicals and require containment 

5.5 Sources of Contaminated Materials and Containment Methods 

5.5.1 Decontamination Solutions 

All waste decontamination solutions and rinses must be assumed to contain the hazardous chemicals 
associated with the site unless there are analytical or other data to the contrary. The waste solution 
volumes could vary from a few gallons to several hundred gallons in cases where large equipment 
required Cleaning. • 

Containerized waste rinse solutions are best stored jn55-gallon drums (or equivalent containers) that can 
be sealed until ultimate disposal at an approved facility. Larger equipment such as backhoes and 
tractors must be decontaminated in an area provided with an impermeable liner and a liquid collection 
system. A decontamination area for large equipment could consist of a betmed concrete pad with a 
floor drain leading to a buried holding tank. 

5.5.2 Disposable Equipment 

Disposable equipment that could become contaminated during use typically includes PP:. rubber gloves. 
boots. broken sample containers. and cleaning-wipes. These items are small and can easily be 
contained in 55-gaJJcn .drums with lids. These containers should be closed at the end of each work day 
and upon project completion to provide secure containment until disposed. 

5.5.3 Drilling Muds and Well-Development Fluids 

Dnlling muds and well-development fluids are materials that may be used in groundwater monitoring well 
installations. Their proper use could result in the surface accumulation of contaminated liquids and muds 
that require containment The volumes of drilling muds and well-development fluids used depend on well 
diameter and depth. groundwater characteristics. and geologic formations. There are no simple 
mathematical formulas available for accurately predicting these volumes. It is best to rely on the 
experience of reputable well drillers familiar with local conditions and the well installation techniques 

.. selected. These individuals should be able to estimate the sizes (or number) of containment structures 
required. Since guesswork is involved. it is recommended that an slight excess ot the estimated amount 
of containers required will be available. 
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Drilling muds are mixed and stored in what is commonly referred to as a mud pit. This mud pit consists 
at a suction section from which drilling mud is withdrawn and pumped through hoses. down the dnll pipe 
to the bit. and back up the hole to the settling section at the mud pit. In the settling section. the mud's 
velocity is reduced by a screen and several flow-restriction devices. thereby allowing the well cuttings 
to settle out of the mud/fiuid. I 
The mud pit may be either portable above-ground tanks commonly made of steel (which is preferredP : 
or stationary in-ground pits as depicted in Attachment A The above-ground tanks have a major 
advantage over the in-ground pits because the above-ground tanks isolate the natural soils from the 
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Contaminated fluids within the drilling system. These tanks are also portable and can usually be cleaned 
easily. 

As the well is drilled, the cuttings that accumulate in the settling section must be removed. This is best 
done by shoveling them into drums or other similar containers. When the drilling is complete. the 
contents of the above-ground tank are likewise shoveled or pumped into drums, and the tank is cleaned 
and made available for its next use. 

If in-ground pits are used. they should not extend into the natural water table. They should also be lined 
with a bentonite-cement mixture followed by a layer of flexible impermeable material such as plastic 
sheeting. Of course. to maintain its impermeable seal. the lining material used would have to be 
nonreactive with the wastes. An advantage of the in-ground pits is that well cuttings do not necessarily 
have to be removed periodically during drilling because the pit can be made deep enough to contain 
them. Depending on site conditions, the in-ground pit may have to be totally excavated and refilled with 
uncontaminated natural soils when the drilling operation is complete. 

When the above-ground tank or the in-ground pit is used. a reserve tank or pit should be located at the 
site as a backup system for leaks. spills. and overflows. In either case. surface drainage should be such 
that any excess fluid could be controlled within the immediate area of the drill site. 

The containment procedure for well-development fluids is similar to that for drilling muds. The volume 
and weight of contaminated fluid will be determined by the method used for development. When a new 
well is pumped or bailed to produce clear water, substantially less volume and weight of fluid result than 
when backwashing or high-velocity jetting is used. 

5.5.4 	Spill-Contaminated Materials 

A spill is always possible when containers of liquids are opened or moved. Contaminated sorbents and 
soils resulting from spills must be contained. Small quantities of spill-contaminated materials are usually 
best contained in drums, while larger quantities can be placed in lined pits or in other impermeable 
structures. In some cases, onsite containment may not be feasible and immediate transport to an 
approved disposal site will be required. 

5.6 	Disposal of Contaminated Materials 

Actual disposal techniques for contaminated materials are the same as those for any hazardous 
substance, that is. incineration, landfilling, treatment. and so on. The problem centers around the 
assignment of responsibility for disposal. The responsibility must be determined and agreed upon by 
all involved parties before the field work starts. If the site owner or manager was involved in activities 
that precipitated the investigation, it seems reasonable to encourage his acceptance of the disposal 
obligation. In instances where a responsible party cannot be identified, this responsibility may fall on the 
public agency or private organization investigating the site. 

Another consideration in selecting disposal methods for contaminated materials is whether the disposal 
can be incorporated into subsequent site cleanup activities. For example, if construction of a suitable 
onsite disposal structure is expected, contaminated materials generated during the investigation should 
be stored at the site for disposal with other site materials. In this case, the initial containment structures. 
should be evaluated for use as long-term storage structures. Also, other site conditions such as drainage 
control. security. and soil type must be considered so that proper storage is provided. If onsite storage 
is expected, then the containment structures should be specifically designed for that purpose. 
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contaminated fluids within the drilling system. These tanks are also portable and can usually be cleaned 
easily. 

As the well is drilled. the cunings that accumulate in the settling section must be removed. This is best 
done by shoveling them into drums or other similar containers. When the drilling is complete. the 
contents of the above-ground tank are likewise shoveled or pumped into drums. and the tank is cleaned 
and made available for its next use. 

If in-ground pits are used. they should not extend into the natural water table. They should al30 be lined 
with a bentonite-cement mixture followed by a layer of flexible impermeable material such as plastic 
sheeting. Of course. to maintain its impermeable sea/. the lining material used would have to be 
nonreactive with the wastes. An advantage of the in-ground pits is that well cunings do not necessarily 
have to be removed periOdically during drilling because the pit can be made deep enough to contain 
them. Depending on site conditions. the in-ground pit may have to be totally excavated and refilled with 
uncontaminated natural soils when the drilling operation is complete. 

When the above-ground tank or the in-ground pit is used. a reserve tank or pit should be located at the 
site as a backup system for leaks. spills. and overflows. In either case. surface drainage should be such 
that any excess fluid could be controlled within the immediate area of the drill site. 

The containment procedure for well-development fluids is similar to that for drilling muds. The volume 
and weight of contaminated fluid will be determined by the method used for development. When a new 
well is pumped or baiied to produce clear water. substantially less volume and weight of fluid result than 
when backwashing or high-velocity jetting is used. 

5.5.4 Spill-Contaminated Materials 

A spill is always possible when containers of liquids are opened or moved. Contaminated sorbents and 
soils resulting trom spills must be comained. Small quantities of spill-comaminated materials are usually 
best contained in drums. while larger quantities can be placed in lined pits or in other impermeable 
structures. In some cases. onsite containment may not be feasible and immediate transport to an 
approved disposal site will be required. 

5.6 Discos!I of Contaminated Materials 

Actual disposal techniques for contaminated materials are the same as those for any hazardous 
substance. that is. inCineration. landfilling. treatment. and so on. The problem centers around the 
assignment of responsibility for disposal. The responsibility must be determined and agreed upon by 
all involved parties before the field work starts. If the site owner or manager was involved in activities 
that precipitated the investigation. it seems reasonable to encourage his acceptance of the disposal 
obligation. In instances where a responsible party cannot be identified. this responsibility may fall on the 
public agency or private organiZation investigating the site. 

Another consideration in selecting disposal methods for contaminated materials is whether the disposal 
can be incorporated into subsequent site cleanup activities. For example. if construction of a suitable 
onsite disposal structure is expected. contaminated materials generated during the investigation should 
be stored at the site for disposal with other site materials. In this case. the initial containment structures. 
should be evaluated for use as long-term storage structures. Also. other site conditions such as drainage 
control. security. and soil type must be considered so that proper storage is provided. If onsite stoz:ag~ 
is expected. then the containment structures should be specifically designed tor that purpose. 
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AS A MINarUisel, THE FOLLOWING ITEMS MUST 
BE INCLUDED IN I di- FIELD LOGBOOK 

o All entries must be made in blue or black indelible ink 

o Errors must be lined out ONCE and INITIA.LED. 

a Each page must be sequentially numbered, dated, signed and the project 

number must be written at the top of each page. No blank pages. 

a List the time of arrival at work site, and the names of all BRE persoaneL 

o State the level of personal protection required (level D, level D mod. , level C, etc.) 

o Designation of the Field Teem Leader and a Site Safety Officer. 

o Statc chat a Site Safety Meeting/Briefing was conducted and who was present. 

• 

o List weather conditions and update as necessary. 

o List specific reason(s) for site visit (sampling, drilling, etc..). 

a List Subcontractor(s) present at the site and time of arrivals to the site, list 

all heavy equipment (such as drilling rig, back hoc, jackhammer, etc....). 

o List name(s) and time(s) of arrival/departure of anyone visiting the site (such 

as BRE or subcontractor personnel. Client, regulators, inspectors.....) 

o Describe the method of decontamination for drilling tools, bailers. and other 

equipment. Site the reference(s) that you use for decontamination ( 	In 
accordance with Section 5 of BRE's FDEP -approved CompQA2, etc—) 

o Indicate that the field instruments have been calibrated and indicate where the 

calibration information can be found if it is not listed in this logbook. Identify 

field instruments used by model number and LD. number or serial number. 

o A physical description of all samples must be recorded. Give location of samples, 

boreholes, etc... A diagram or map would be most appropriate. 

o Describe the condition of the site prior to departure (such as wells locked, pump 

operational diffused aerator down, barricades properly located, boreholes properly 

abandoned, etc.....) 

o Handling of drill cuttings, development/purge water, and other site derived 

wastes ( e.g., drumming, spreading on plastic, etc) 

o Reference all field forms that are used. 

UNDER NO CIRCUMSTANCES SHOULD THE FIELD LOGBOOK 
BE IN ANYONE'S POSSESSION OTHER THAN BRE PERSONNEL 

Arnold C. Lamb 

District Manager of Quality Assuran 
February 2, 1995 
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Wastes ( e.g., drumming. spreading on plastic:, etc.) 

o Reference III lield (onru that an: used. 

UNDER NO CIRCUMSTANcEs SHOULD THE FIELD LOGBOOK. 

BE IN ANYONE'S POSSESSION OTHER THAN BRE PERSONNEL 

Arnold C. Lamb~ ~ 
District Manllger o( Quality ~su';;"? -so 

Februllry l. 1995 



.... 	. 22 	 DAILY ACTIVITIES RECORD 
..40".  

. PROJECT NAME: 	 PROTECT NUMBER: 

CLINT: 	 LOCATION:  

DATE: 	 ARRIVAL TIME: 

B&RE PERSONNEL: 	 DEPARTURE Tall: 

CONTRACTOR: 	 DRILLER: 

ITEM 
QUANTITY 
ESTIMATE 

QUANTITY 
TODAY 

PREVIOUS 
TOTAL 

QUANTITY 

CUMULATIVE  
' 	QUANTITY 

TO DATE 

I I 

I I 

I
. 

I
. 

I . 

. I 1 

COMI/ENTS: 

APPROVM BY: 

    

B&RE REPRESENTATIVE 

 

DRILLER 

DATE: 

 

    

. PROJECT NAME: 
: 

CLIENT: 

DATE: 

B&R.E PERSO!'lNEL: 

CO NTR..t..CTOR: 

QUANTITY QUANTITY 
ITEM ESTIMATE· . TODAY 

I I 
I I 
I I 
I I . 

I I -

I I 
I I. 
I I I 
I I I 
I I 
I I 
I I 
I I 
I .1 

I I 
I I 
I I 
1 I 

COM:MENTS: 

P.PPROVED 3 Y: 

8&.R.E REPRESENT A TiVE 

I 
I 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

DAILY ACTIVrrIES RE CO RD I 
PRO.T£CT NUMB£R: 

LOCATION: 

AR.RIV AL TIM:E: 

D £P ARTtIRE 1'IMI: 

DRn..LER: 

PREVlOUS 
TOTAL 

QUANTITY 

DRlI.W:.~ 

DATE: 

CiJMULA Trvt 
QUANTITY 
TO DATE 

I 
I 
I 
I 
I 

I . 

I 
i 
i 
I 
I , 
I 
I· 
I· 
I 
I 
I 
I 
I 
I 

--. : 



DOCUMENTATION OF FIELD CALIDRATION 

SITE NAME: 

 

PROJECT NO.: 

 

    

    

instrumenl 

Narna and 
Model 

13 & R 
Environniental 
Insiturnani I.O.1 

Number 

Person 

Per forming 
Calibration 

Date orRemark InsWomen! Salting: Instrument floadings Calibra tion 

Standard 
mut Nubor) (m 	l 

s/ 

Pre-Calibration 
Calibration omments 

Post .Calibralion Pre Calif)! a don Post-Calibration 

i 	 A k 	 A lk • 

1 

\ 	• 

-., 

• 

• 

i j • 

" 	- _ 

DOCUMENTATION OF FIELD CALJOnATION 

SITE NAME: PROJECT NO.: 

IlIslrumllnl D&R Pllrson Inslrumllnl Solllllgs InsllulIlllnl rtoadlngs Call1J/allon 
Oala 0/ Env/ronnillnlal nemarksl 

Callbrallon Namll lind Peu/ormlng Siandard 
Commllnis 

Modlll Inslrumenl 1.0. Calibration Pre·Callbratlon f'osl·Calibr allon ProCalib,allon Posl·Calll.., a 11011 flol NUIIILJor' 
Number 

- - -

" 
-

. 

- .--

I 
,! 

.. 
.' 



• 

PACE 	OF MULTIPLE SAMPLE LOG SHEET 
solit.Act-  sok 

1.1 SuOSUM ACC SOIL 
SEDILIER I 

1:1 l AC0011/POUD 
1'10111E11 	 SAMPLER(S) SICNA lUIZE 	  

10 r 

?EMAItKS: LAO: COC NO: 

AREA DESICNA 1 ION 	  

ANALYSES 

Ro. 
Or 

C0/4 I. 
10IAL 

SOIL 
DE SCRIP 110,4 

PROJECT NAME: 

PROJEC T UMBER: 

Sample Ida. 

Brown & Root Environmental 
~,. 

MUL TIPLE SAMPLE LOG SHEET PAGE or 

Brown & Root Envlrorvnental 
1'1I0JECT NAME: 

PflOJ(C T NlJMO(R: 

Somple 110. 

----1---·- ----. 

n SUI/" ACf 5011. 
n SUDSUIII AC[ SOIL 
n 5£011.1(111 

,--

-----1----- --- -- -- --

n l AGUOII/I'OllO 
n 0111[11 

ANAI:YS(S 

/ / 

SAMPl£R(S) SIGNA lUnE 

AREA DESIGNA (ION 

tlo. 
or 

COlli. 
10lAl 

SOIL 
O£SCRIPIIOIf 

._--_._------

---- ----------------_. 

-------- ---1---- --- .-- -- -- -- --- -- -- --- ---.--. 
.. _------------_. ----1---- ---- --- --- --- -- -- --- --- --. --. ---- -- ----------------, 

-_._-- .. _. __ ._------_._--- ---- ---- ---- ---- -- -- -- ---- ---. -- ----
--------------- -- ----1---- -----. -- -- -- -- --- -- --. --- --·1----

--- .----. ---- --. --- -- -- -._- -- --- ----. --_. ---- -- ----------------
-- .. ------- --_ .. _---- ----- ---- --- --- -------_._-------

--- --- ----1-- --. -- --.- --_. 
______________ -- -----1·--- ---- -- -- --- --- ---- ----_. --- _._-------------

-_ .. ---- ---- ----------------_. 

_._- ---- ---- ---- ---- .---- ---- --. -- --- ---. ----1---

_____________ . ___ -----I----I-!-· -~ -- ---. ---- --- -- -- .---

~[MAnKS: LAO: COC NO: 



MO) Brown & Root SITE MANAGER: SHIPPED 10: 	 PAGE 	_ _OF 

Environmental PROJECT NAME: 

455 FAIRWAY DRIVE. SUITE 200  
ORE PROJECT NO.: 	 CODE: DI Ela ILL I) ill ACII, 	I LOR1OA 	3344I 

(305) 570-5885 (305) 570-5974 (FAX) P.O.NO.: (LABORATORY UAW, CI IY) 

CHAIN OF CUSTODY RECORD 	 1 LABORATORY ANALYSIS 	- 

SAMPLED DY (PRINT): SAMPLE 
PRES. I 	0 STANDARD TAT 	0 RUS 

1111 	 I, 	 0 7 DA 
SAMPLER SIGNATURE: 

TY 31 .--. c 
0 	024 IIR. 046 IIR. 072 IIR 

ft 	 ct 2 -- - it, 	 I. - 

N 0 
------- 	- 

DAZE TIME 
I AD  

SAMPLE WEN I IF ICA TION o 
(_) 

IU 

cc 
0 

E., 	 cb 	RE SUL IS DUE DAIS: 
1-.  
i- 

 
1- It 	 () 

, v 	 COMMENTS: 

--- ---- - 

----- 

TOTAL NUMBER OF CONTAINERS 

oly 8011115 fICIIIIOUISIIED DY (SICDAIURE) SEAL IIIIACI? DAZE: /LINA* ooriLis RECEIVED DT (SICIIMUI1E) SEAL IIIIACI? OAK: 

) YES 	NO 	II/A iimc:  ® YES 	ISO 	N/A iiji. 

I ittouistim or (SICIIAIURE) SEAL 	IIIIACI? DAIS: RECERED DY (SICHAILIIIE) SEAL IHIACI? OA 1E: 

) YES 	NO 	N/A TIDE:  CI) YEG 	NO 	N/A iiiiE:  

11110U1SIIED DY (SICIIAIURE) SEAL IIIIACI? DAIS: RECEIVED DY (SICIIAIURE) SEAL 	IIIIACI? OAK: 

I YES 	NO 	N/A III4E: 0 YES 	HO 	N/A IHJE:  

;PECI AL INS,TRUCTIONS: LABORATORY REMARKS: 

mu CODIAIDERS PRECLEADED EIY: 
ME1110D OF SHIPMENT: DILL OF LADING NO.: 

0 OK 	CI LABORATORY 	0 MANDE AC 1URER 
• 

_ 	  
I 	_____ 	__ 	____. 	. 	....._........_. 

. 0257 III[ FOLLY EXECIIIED COPY 	 SAIIPLIDG TEAM: 

ILOYI HECEIvIIIG LADORAIORY COPY 
DY (SIGIIAIURE): 

, 
~ Brown & Root SITE MANAGER SIIiPPED 10: PAGE _or _ 

Environmental PROJECT NAME: 
155 fAIHWAY DRIVE. SUITE 200 

: 

DIEW,nl> III ACII. nOnlUA JJ141 
ORE PROJECT NO.: CODE: 

.- -.-

( J(5) 570-5005 (JOS) 570·59 ].I (FAX) P.O. NO.: (LAOOnAJOnr IIAlAt. City) --
CHAIN OF CUSTODY RECORD LABORATORY ANALYSIS 

SAMPL£D OY (PRINT): SAMPLE PRES. 

I 1111}t 
o STANDARD fA f Onus 

lYPE 
x -I!!'E -- 024 IIR.0411 IIR.072 11ft 070" 

SAMPLER SIGNA JUHE: 
.... 

." _. -- .. f~ L~ n. IU c;( Iu R[SUlIS DUE 01.1[: 
tAO OA IE IIM[ 

~ .( ~ ~ 
SAMPI.E JOEt-II IflCA liON 0 0:: q,"f: 

tWo u <., ... C0t.4MENTS: ---. - - ------. 'l --. -- --"- .- - - - - --- - ---- .- - _. .-

- - - -'-'"-'--- --.-- .----- -- --- --- -- -. .- - _. - - --- -- - - - -
-------_. ----_ . . _-- - --- -- - - .. - - - - -- - - --

- - -- - - - - - - - _. - -
- -- -- - - - .- - - -. - - -

.- - -- - - - - - - -- _. -
------ --- ._-- -- - -- -- - - -- - .- - - - - ----

- --' - .. _. -- .- - - - - -. - - -' 
--- - --- -- -- - .- - - - -. - -

- - -- - - - .- - - - - - -
-- - -- -- -- - -.- --- - -- .-. - - -

------- --- -- - - -- -. -- - - .- - - - -
.- - - - - - - - - - -

TOTAL NUMBER or CONT'AINERS 
""IY OOln(s RHlllOUISlI£O OY (SICtlAlun£) SEAl IIIIACI1 OAIE: Hll'rY oorrl,S RECEI-.t:" OY (SICIIAIUIl£) SEAL IIIIAC" IIA 1(: 

) YES NO 'I/A 
--- a> y[S '·/0 N/A 

-_._----_.--- -. 
111.4[: IIU£: 

----
IIIIOUISIIW Dr (SICIIA IUR£) SEAL IIIIACI1 OAI[: mC[Iv(o OY (SICIIAlun£) S[ Al III lAC" IIA 1(: , yES NO N/A c:D '1'['6 NO ,·I/A ---------_. 

111.1[: 11IA[: 
, 

I ".OUISIIW or (SICIIA lUlU) SEAL """Cf1 DAlE: II[C[lV(O OY (SICIIAIURE) SEAL III lAC 17 01.1[: 

~ yES NO "'/A III.lE: ® YES NO N/A 1l1A[ : 

;PECIAL INS;TRUCTI ONS: LABORATORY REMARKS: 
, .. 

1J1'l( (0"'1.111[115 PR[Cl[AII[O OY: I MEl/IOD or SIIIPMENT: 
, 

UII.L Of LADING NO.: o (]JlE o LAoonA TORY o MMIUr AC JURW 

.11[1 Ull T D[CIII[O COl'Y 5AU"l ".C IE AI.I: J II[CflV[D (Oil lAOOIIAIORY .. J No. 0257 
IlOW·/I(C(\V\IIC lAflORAlOliT COl' ... 

£Iy (SIC"" lUll£): I 
-- . --------I 



or SANIEUNG: LOG:: 
'Page 

IS emoier110: !BRE PreleC: NO: lOate: 

I C;ierit Sae 10! 	 IFeeletv A caress: 

I weatner: 	 ISemeang Mettlact ration Bader 	Y 	N 	Other 	 I  SOP Quinine 	Y 	N 
I Comments: 

i 	• GROLINOWATEKSYSTEMIPERFCRMANCE•ANallUAELTItCONTROCSAMPLES::>!:.::mi,i,:'::::*:•::  '.•••••'•"'":'".t...,: - .%•IlESTPAReceaFEEcts.W•ii::::.4:::.:::: ::::•,.... •• :i:.;  .... ..... 

IAI3ICIOIEI 	Semoie IO 	► 	Time 	I 	Source 	1 	ON 	I 	Temo. 	I 	So. Cont. II 	Irm2.212se 	IC... 	r2e2 	I 	. r2e. 

I 	I 	I 	I 	 I 	 I OW S MOVION 	 I A 

► I 	I 	I 	 IG•11111•.•• 	I 	I 	I 	 1  3 

I 	I 	I 	I 	 I 	 kW/W..1 /NM 	I 	 I 	 I 	C 

I 	 I 	 I fes••~1 ilaal 	 1 	 II 	0 	 I 

I I 	I 	 I::::..::.:::.:::,: ,:.::.:,:•:..• lino awn 	 ...:i';:a•':::::.7:::::?::. 	i:?:.:;::::::ciZ.i::'':':i:::..i:;!::::: 	?: i.:.:.:...::.,..... 	E.I 	 I 	 i 	' 

I 	i 	i 	I 	 i 	 i ows•e• i 	i 	I 

I 	I 	I 	i 	 I 	 I 0.s.cat• i 	I 

I • 	EIROTAIDWA.TER:SAMPt.ES.:,:7:':-:* ?nl.i. ':'::];::'i'i'":::'';" .:,:•,:',''','•:'::':•:•:::”2.':'-::,: -::::::,:':.:*:"*-':':i':.: ':'::::: :;::::''':'"::•:',..::::,:i.,':::":•':•'::•::: ,..t..:', .,.- 	ro 	Cs 	Oia luil 	OTW 	I 	Purge 	Vol 

I III I  _I 

' I 	1
. 

I 

I 	I 

I II I  

I 

I 	I 

I 	I 

I 	I 

i i i  
I 	I 

I I I  

II I 

 II 
UNITS: TEMPERATURE • DEGREES CELSIUSiorl • STANDARD UNITS/SPECIFIC CONDUCTANCE 2,  UMHOS/CM 

WELL CASING VOLUMES IGALLONS/FT OF SATURATED CASING. FOR 5x PURGE/ 1.25' • 0.32 i 2 -  +2 0.32 / 4-  . 3.27 / 6-  . 7.35 

NOTE: A 3R  ?URGE IS OK FOR: a-  = 1.96 / 6" • 4 31 PROVIDED 3 CONSISTENT REPEAT FIELD METER READINGS ARE OBSERVED 

.•... SAMPUNG:t;OG: ...... ··· ... :Page or 
10 ... : 

IWeune,: IS .... olonCl Memoa: Tatlon a."e, .. N 01".' 

ICo ...... enn: 

. 
t' . ·GROUfo.IOWAT:eR:S'f.STEM·:pERFaRMANCE·~NIl·.QUA£l"r't':CONT:Rct~:SAMpt;ES::::::::::.:.::::::::::::::.:}:'::::: .. ,::,. 'i,:;:::::~:'.i::::·,::;" ':·::rern:PARlliMe:teRS.~,'::::~':;':'~::~:; ::::::\,i .. : ........... :.:::.:?, :.::.:': 

I ~ 13 I C I 0 I EI 5 • .,,01.10 I Ti.,,_ I Sou,ce I ClM I ":"8mo. I Sa. Cand. I Ir ... _ Ic-_r_ I_.r ... 
I I I I I 

I 

I I I I I IGWs_ ! ~ , I I 
I I I I I I I IGWS'''_ I I ! I 3 I I I 
I I I I i I I I._- I I I I c I I I 

I I I I I I 1._,- I I I II 0 I I I 
I I i I I I:::·,:::::.:i;.:;::;.:::/:.:·:::·h .. _ f"i'??:·:::::··:/::}·W::·::~:::::'M::::::=:::::W::::':: .::.:.::: .... ;::::. - I I I • 

I 1 I I I I I 1_ ... , , I I I I I I I 
i I I I i I i_ •• • I I I I I I 

f . ::: Gi!C{A!DWATER::SAMI"tES:::::::,::::::::=::>::?=:=::'=:::\:::=":::':;:::::::,.::·:::'::.::.:;./::;:::,.::'::::.:::.:::::t:::·:::::;::':~~':i'::::::::::~::::::::::::,::::~:::~t:.::~:~:;::·:i·::·~·:·::;::::·:':=:::·:'::···1 ~I Csq Oil Itn' I OTW I Pu,qe VOl 

I I I I I ! I I 1 I I I I I .-'" 

! , I I I 1 I -I I I I I I I 

I I ! I I I I I I I I 1 I I 

I I I I I I 1 I 1 I 1 I 1 I I 

I I I i I I I I I I I I 1 

I ., I I I I I I j I I I 1 I· 
I I I I I I I I I I I I I 
I I I I I I I I 1 1 I I I I 

I I I I I I I I I I I I I I 

i i I I 1 I I I I I I I I I I 

I I I I I I I I I I I I I 
I I , I I I I I I I I I I I 

! I i I i I I I I I I I I ! 
i I I I I I I I .. j I I I I I I 

I I I I I I I I I 1 I i I I .-

I I I I I I I I I I I I I I I 

I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 
i I I I I I I I I I I I I I 
! I I I I I ! I I 1 I I I I 
I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I I 

! I I I I I I I I I I , I I 
I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

UNITS: ::MPERA 7URE • OEGREES CELSIUSia" • S7 ANOARO UNITS/SPECIFIC CON~UCT ANC: • UMIoIOS/CM 

WEL:' CASING VOLUMES rGAl.l.ONS/FT OF SA TURA rEi:) CASING. ;:OR 5 .. PURGE' 1.25" • 0.:12" 2" • 0.32 I~" • J.27 / S" • 7.:15 i 

NOT:: " J. ~URGc IS OK iOOR: ~- . 1.96 : S- .. 4..t 1 ~qOV10Ei:) J CONSISTENT RE?EA r FIE!.!) METEi'! ;':AOINGS "RE oeSERVEO : 

---.. ! 



•	 

Nks 	"7.727 
SINGLE SAMPLE LOG SHEET 

Page of 

Project Site Name: 	 Sample ID No.: 

Project No.: 	 Sample Location: 

0 	Surface Soil 	 Sampled By: 

0 	Subsurface Soil 

O 	Sediment 	 C.O.C. No.: 

O Other 

O OA Sample Type: 

Sample 	Method: 	 PitMi::::i;i:::::::.t:...'.:: 	... 	0).23p0.-" si"." iiii• 	-iii,.. 	":-.i..K:m:•:.::::::e 	' . 

	

e.::,K::mim,.:5,:::,:m..es:i.t.*: 	• 	....... 	„......., 	.....„ 	,...„,.„ 	tf:ii*r.:  

Sample Time 	 Color/Description 

Depth Samplec: . 

Sample Date and Time: 

Type e Sample 

0 Grab 

0 Composite ...... ,....... 	... 	.. 	. 

0 Grab-Composite 
i.,,:::::::::%,•;;:k:;:et::::w.i••.i...i,:a:.:•:*.:.:•:., 	••• 	.. 	-• 	, 	,•-•••••-• 	•••, 	, 	•••,.....y.,...::::::s:••••.:., 
lekaPP:z:••Ekgii.diM7.-:bi..-rg.Jg..!5.FP!!.J?1,:..,..§:i 	,. .*"1§0,•*:ig..;'" i:K ., 

O High Concentration Color 	 Description: :sand. clay. Dry, Moict, wet. etc.) 
O Low Concentration 

- :0K:;:11:-"  . . : . i41:Mgetiga:„..PIital.':.'F3*.i.,:„.,..,..„.•::„-FPTA9ML.-„,-....... Ma P: 

Observations/Notes: 

.:: 	. 	pOiieso- • 	le..:::o?;i.......:.t 	.:.:::ss:i:i::::,:•:„. 	.•:::::;:k:ss,*.:•::: 
••• 	„••••••. 	•,  	, ........ :.:::KK.,:::::w:::. 	x:::i:m...•:mii:m::,•::nozg•:::::::c!:*:.::::•,•:. Signaturels): 

MS/MSD Duplicate ID No: 

._. 

SINGLE SAMPLE LOG SHEET 

Page 01 

Project Site Name: _______ _ Sample lD No.: ____________ _ 

Project No.: _________ _ Sample Location: _____________ _ 

0 Surface Soil 
0 Subsurface Soil 
0 Sediment 
0 Other 
0 QA Sample Type: 

Sample Method: 

Depth Samplec: 

Sample Date and Time: 

'vpe cf Samole 
o Grab 
~ Composite 
o Grab-Composite 
C! High Concemration 
o Low Concentration 

o bservations/N otes: 

MS/MSD I Duplicate 10 No: 

Sampled By: _____________ _ 

C.o.C. No.: ____________ _ 

I Sample Time Color/Descriction 

- ... .:: . .' 

Color Description: :Send. Cley. Dry. MojeL. Wet. stc.) 

.... ·:.t@t~:@ Signature(s): 

.-



MONITORING WELL SHEET .>) 

PROJECT 	  LOCATION 	  
PROJECT NO 	  BORING 	  
ELEVATION 
FIELD GEOLOGIST 	  

DRILLER 

DRILLING 

METHOD 	  

DEVELOPMENT 

METHOD 	  

DATE 	  

      

Ground 
Elevation 	  

  

ELEVATION TOP OF RISER: 

  

     

      

TYPE OF SURFACE SEAL: 	  

TYPE OF PROTECTIVE CASINC: 	  

1.0. OF PROTECTIVE CASINC. 	  

DIAMETER OF HOLE: 	  

• 

TYPE OF RISER 0112'F 	  

RISER PIPE I.0.• 	  

TYPE OF SACKFILL/SEAL: 	  

DEPTH/ELEVATION TOP OF SAND: 

DEPTH/ELEVATION TOP OF SCREEN: 

TYPE OF SCREEN: 	  

SLOT SIZE x LENGTH. 	  

TYPE OF SAND PACK: 	  

DIAMETER OF HOLE IN BEDROCK: 	  

DEPTH/ELEVATION BOTTOM OF SCREEN: 

OEPTH/ELEvATION BOTTOm OF SAND: 

OERTH/ELEvATION BOTTOM OF HOLE: 
	• 	 SACKFILL MATERIAL SELOw SAND' 	  

/ 

Tiusn ncurtt 
surf cce cosing 
vith lock 

/ 

/ 

MON.lTORING WELL SHEET 

PROJECT _______ LOCATION _____ _ 
PROJECT NO. ______ BORING--____ _ 
El:VA TlON --_____ DATE ---____ _ 
FIELD GEOlOGIST ______________ _ 

DRILLER _____ _ 

DRILLING 
MEiHOO ____________ ~~ 

DEVELOPMENT 
MEiHOO -

-Ground I \, ~Ie ... ction ___ _ 

11-'---------7-=--... "7" :::: .. ~ ... ;:;::=j=,G:-:'~ .. ~ .. :-:0:;-11 ELEVA nON TOP OF RlSE._, 

_ ~~rl !:~·::2l1 TY?:: Of SURFAC~ S~AL: --___ _ 
rluS:"l ~=r.;:"It I v r I 
l~rtcce c:~ lli,......-...;I~T':'?:: OF PRO~CiI'-'! CASINC: 
.. ,ttl lock . ~ ~_ 1.0. Of PROn:CilVE C,:..SINC; _______ _ 

~ ~ I OlAME7ER OF "m.E, ---------

n~ . T'f?E Of' ?I~ER PIPE, -------------
RIS~R PIPS: 1.0.: ___________ _ 

UT'f?E OF 5ACKFILL/SEAC, _________ _ 

= 

-

I 

! 

TY?E: Of SCREEN: __________ _ 

SLOT srZE x LENCTri: _________ _ 

I 

I 

I _I 



Rev. 0 
March 27, 1997 

MONITORING WELL DEVELOPMENT RECORD 

Depth to Bottom (ft):  	Site Geologist: 	  

Static Water Level Before(ft): 	Drilling Co.: 	  

Date Installed:  	Static Water Level After (ft): 	Project: 	  

Date Developed: 	Screen Length (ft): 	Project Number. 	  
Dev. Method: 	Specific Capacity: 	Sheet No. 	of 	  
Pump Type: 	Casing ID (in): 	  

Time Estimated 
Sediment 

Thickness 

(ft) 

Cumulative 
Water 

Volume or 
Pumping Rate 

(gallons/gpm) 

Water Level 
Reading 

(ft. below TOC) 

Temperature 

(units 	) 

pH Specific 

Conductance 

(microsiemens/cm) 

Turbidity 

(NTU) 

Remarks 

(odor, color, etc.) 

... 

• 

Well: 
Site : 

Well: ________ _ 

Site : ________ _ 

Date Installed: _____ _ 

Date Developed:,_-..... __ _ 
Dev. Method: _____ _ 

Pump Type:, ______ _ 

Time Estimated Cumulative 

Sediment Water 

Thickness Volume or 

(ft) Pumping Rate 

(gallons/gpm) 

Rev. 0 
March 27. 1997 

MONITORING WELL DEVELOPMENT RECORD 

Depth to Boltom (ft): _______ _ Site Geologist: ___________ _ 

Static Water level Before(ft):, _____ _ Drilling Co.: ____________ _ 

Static Water level After (ft):, _____ _ Project: _____________ _ 

Screen length (ft): ________ _ Project Number., __________ _ 

Specific Capaclty: ________ _ Sheet No. 0' ___ _ 
Casing 10 (in): _________ _ 

Water level Temperature pH Specific Turbidity Remarks 

Reading (units ) Conductance (NTU) (odor, color, etc.) 

(ft. below TOC) (microsiemens/cm) 

- -. 
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SURFACE ELEVATION:  Feet 
BORING DIAMETER: Inches 
GEOLOGIST: 
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BORING DIAMETER: Inches 
GEOLOGIST: 
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PROJECT 	  LOCATION 	  
PROJECT NO 
ELEVATION 	 
FIELD GEOLOGIST 	  

DRILLER 	 

DRILLING 

METHOD 

DEVELOPMENT 

METHOD 	 

4 	 

GROUND 

ELEVATION 

ELEVATION OF TOP OF SURFACE CASING . 
ELEVATION OF TOP OF RISER PIPE: 

STICK - UP TOP OF SURFACE CASING: 
STICK - UP RISER PIPE : 

TYPE OF SURFACE SEAL: 	  

I.D. OF SURFACE CASING: 	  
TYPE OF SURFACE CASINr • 

RISER PIPE I.D. 	  
TYPE OF RISER PIPE: 	  

BOREHOLE DIAMETER: 	  

TYPE OF BACKFILL: 	  

ELEVATION / DEPTH TOP OF SEAL: 

TYPE OF SEAL: 	  

DEPTH TOP OF SAND PACK: 

ELEVATION / DEPTH TOP OF SCREEN: 

TYPE OF SCREEN: 	  

SLOT SIZE x LENGTH: 	  

I.D. OF SCREEN: 	  

TYPE OF SAND PACK: 	  

ELEVATION / DEPTH BOTTOM OF SCREEN: 

ELEVATION / DEPTH BOTTOM OF SAND PACK: 
TYPE OF BACKFILL BELOW OBSERVATION 
WELL: 	  

ELEVATION / DEPTH OF HOLE: 

BORING 	  
DATE 	  

SOUTHNAVFAC 
_ OVERBURDEN 

MONITORING WELL SHEET ~ SOUTHNAVFAC 
OVERBURDEN 

MONITORING WELL SHEET 

PROJECT ______ _ LOCATION _____ _ DRILLER - ___ _ 

DRILLING PROJECT NO. _____ _ BORING ______ _ 
ELEVATION _____ _ DATE ________ _ 
FIELD GEOLOGISTo _____________ _ 

METHOD ---__ 

DEVELOPMENT 

GROUND 
ELEVATION 

. METHOD ____ _ 

-""--.... ---r- ELEVATION OF TOP OF SURFACE CASING: 
4---+- ELEVATION OF TOP OF RISER PIPE: 

~--+- STICK· UP TOP OF SURFACE CASING: 
14----+- STICK· UP RISER PIPE: 

TYPE OF SURFACE SEAL: ______ _ 

Ii+--+- 1.0. OF SURFACE CASING: ______ _ 
TYPE OF SU RFACE CAS I Nu.G .~ ____ _ 

RISER PIPE 1.0. 
TYPE OF RISER PIPE: 

BOREHOLE DIAMETER: 

TYPE OF BACKFILL: 

ELEVATION I DEPTH TOP OF SEAL: I 

TYPE OF SEAL: 

DEPTH TOP OF SAND PACK: 

ELEVATION I DEPTH TOP OF SCREEN: / ... 

TYPE OF SCREEN: 

SLOT SIZE x LENGTH: 

1.0. OF SCREEN: 

~""---r-- TYPE OF SAND PACK: _______ _ 

~"4----t- ELEVATION I DEPTH BOnOM OF SCREEN: ! 
.-... ; 

/ ~~---;-- ELEVATION I DEPTH BonOM OF SAND PACK: 
TYPE OF BACKFILL BELOW OBSERVATION 
WELL: ____________ _ 

;;';',;;;;~I~---+-- ELEVATION I DEPTH OF HOLE: I 
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CERTIFICATE OF CONFORMANCE 

Well Designation: 

Site Name: 

  

Site Geologist: 	  

Drilling Company: 	  

Driller: 

  

Date Installed: 	  

Project Name: 	  Project Number: 	  

Material 	• Brand/Description Source/Supplier Sample 

Collected ? 

Well Casing 

Well Screen 

End Cap 

Drilling Fluid 

Drilling Fluid Additives 

Backfill Material • 

Annular Filter Pack 

Bentonite Seal 

Annular Grout 

Surface Cement 

_ Protective Casing 

Paint 

Rod Lubricant 

Compressor Oil 

To the best of my knowledge, I certify that the above described materials were used during installation of this monitoring well. 

Signature of Site Geologist: 	  

; 

I\t.: .... v 
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CERTIFICATE OF CONFORMANCE 

Well Designatlon:, ______________ _ Site Geologist: __________________ _ 

Site Name: ________________ _ Drilling Company: _______________ __ 

Date Installed: _______________ _ Oriller:. ____________________ _ 

Pr~edName: _____ ~-------------
Project Number: ___________________ _ 

Material Brand/Description Source/Supplier Sample 

Collected? 

Well Casing 

Well Screen 
End Cap 

Drilling Fluid 

Drilling Fluid Additives 

Backfill Material 

Annular Filter Pack 

Bentonite Seal 

Annular Grout 

Surface Cement 

Protective Casing 

Paint 

Rod Lubricant 

Compressor Oil 

To the best of my knowledge, I certify that the above described materials were used during installation of this monitoring well. 

Signature of Site Geologlst:, ___________________ _ 

j 

.' 



FDEP FACIE= NO.: WELL NO.: SAMPLE ID: [DATE: 
SITE NAME: SITE LOCATION: • 

Nuv NJ.S '97 12.55PM BROWN ROOT P. 2/2 

W. wain 

11•711ff enislashIlllosbalm 
MIRSISSIOUSI 

[swami:um 

Petroleum or Petroleum Products 
Water Sampling Log 

PURGE DATA 
WELL. 
DIAMETER CU): 

'TOTAL WELL 	 a 
DEPTH (it): 	 I 

DEPTH TO 
WATERIM: 	 I 

WELL 
CAPACITY  (rEPRI: 

I WELL VOLUME (g.1) ift (TOTAL WELL DEPTH - DEPTETO WATER) x WELL CAPACITY 

. ( 	 - 	 ) z 	 . 

PURGE  
METHOD: 

PURGING 
INITIATED AT: 

PURGING 
ENDED AT: 

WELL 
VOLE 

PURGED 

CUMUL. 
VOLUME 

(tol) 
PURGED PURGED 

pH 	_ 
TEMP. 

('CI 
COND. 

'PURGE. 
RATE Cool: 

TOTAL VOLUME 
PURGED (DM 

COLOR 
(othos)  

ODOR APPEARANCE OTHER 

, 
SAMPLING DATA 

SAMPLED BY / 
AFFILIATION 

SAMPLER(S) 
SIGNATURES)  

SAMPLING 
NIET1101X5): 

SAMPLING 
INITIATED AT: 

j SAMPLING 
I ENDED AT: • 

FIELD DECONTAMINATION: 	Y 	1.41 	j 	FIELD.FILTERED: 	Y 	N DUPLICATE: 	Y 	N 
SAMPLE corrnunat 

SAMPLE PRESERVATION INTENDED ANALYSIS 
AND/OR METHOD 

, 

SPECIFICATIONS 

NO. MATERIAL 
CODE 

voLumE PRESERVATIVE 
USED 

TOTAL VOLUME 
ADDED IN FIELD (m1) ' 

FINAL 
DR 

, -.A 
REMARKS: 	

• 
MATERIAL CODES: AG - AMBER CLASS: CC so CLEAR CLASS: HD? HIGH DENSITY POLYETHYLENE; 0 • OTI1ER (SPEC/FY) 
WELL CAPACITY: 	1.25' ". 0.06 telab 	2,- - 0.16 colift: 	4' • 0.65 cel/ft: 	6' 	1.47 Kel/ft: 	8" ,• 2.61 OA: 	12" 	LSI TAM . 

NOTE: this deco nes constitute ell the Infonitailon maim' b  Chopter 62.160, F.A.S. 

-.. ------~-­_ .. _---------" --_ .... 

FDEP FAClLITY NO.: 
SITE NAME; 

WELL 
DIAMETER IIA\: 

Petroleum or Petroleum Products . 
Water Sampling Log 

'WELL NO.: 'SAMPLE m: 
I SITE LOCATION: 

PURGE DATA 
lTOTALWELL 
DU'l'Hrm: 

. JDUlSTO 
WATERlftl: 

I WELLVOLUl\IE(p)· (J'or.u.WELLDEPrH - DIP1'UTOWATD):I WlU.CAlAari-

-( - )K • 
PURGE PURGING 
METHOD: INItIATED ATs 

CUMUI. IURCIt 
WELL VOLlJMB RATE Com): 
V01& PURGED TIMP. co:m. COLOR ODOII. 

PUReED (nil .H pre (wnhoI\ 

SAMPLING DATA 
SAi\IPLED n I IAMPLER(S) 
.uTlLIATrON srCNATVRE(S) 
$A.\f,UtfG WIILlNC 
METJIODls\: JNmATEDAT: 

fIELD DECONTAMINAnON: y III I rIELJ).J1LTERED: Y PI 
SAMPLE COlYrAJNU 

IAMl'I.E PItESEJlVATlON SPECilCATlONS 

NO. MAnRJAI. VOLUME PRESERVATIVE TOTAl. VOLUME fINAL 
CODE USED ADDED IN nUlnml\ . pH 

REMAlUCS: . 

P.2/2 

...... q.m.,. 

,_ .......... " ""n -_Ie 

iDATE: I I 

f ~crrY(nllm: 

PIIllGING 
ENDEDATt 
T01'AL VOLUME 
.URGED et-n: 

Af.&UlANCE O'I'BER 

. 

lSAMPLlNC 
ENDED AT: 

DVPLJCATE: Y rt 

INTEMJED ANALYSIS 
ANDIORMETHOD 

MATERr.\L CODES: AG - ",\(BER cuss: CC - CLEAR CLASS: tlDp· HIGH DENSrrl POLYET1IYLtNE: o. ornER CSPECIFYl 
W'ELL CAPACITY: 1.25"· o.~ rilln: 1- - 0.1& ,tun: .a" - 0.65 (aUlt: '-.1"" r.lln~ r - 1.51--,.lIn: 11" - 5.11 flllIR 
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