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1.0 FIELD INVESTIGATION 

1.1 Project Objective and Overview 

Final Environmental Assessment Plan 
BuildingS-50 UST 

NAS Memphis, Millington, Tennessee 
May 28, 1993 

This Environmental Assessment Plan (EAP) outlines the procedures that will be used during the 

field investigation of a UST site at NAS Memphis. The purpose of the field investigation is to 

assess the extent of any contamination remaining after the removal of a 560-gallon UST at 

Building S-50. The vicinity of the site being investigated is shown on Figure 1-1. 

This assessment was requested by the Tennessee Department of Environment and Conservation 

Underground Storage Tank (TDEC UST) Division. The procedures that will be used to conduct 

this assessment comply with the requirements in the current TDEC Environmental Assessment 

Guidelines dated January 1992 and all pertinent NEESA and EPA documents. 

The objective of this EAP is to assess the vertical and lateral extent of any contamination in the 

shallow soil zone and water table resulting from the BuildingS-50 UST system. To accomplish 

this objective, the EAP has been designed to produce data that can be used to evaluate the 

current site conditions and recommend corrective action as needed. 

The EAP, as outlined here, proposes a series of five soil borings at the site. All five are to be 

converted to monitoring wells. Soil samples will be collected during the completion of all soil 

borings and groundwater samples will be collected from all completed monitoring wells. The 

sampling rationale is detailed in Section 1.4. 

1.2 Project Organization 

This EAP was prepared by En Safe/ Allen & Hoshall (E/ A&H) of Memphis, Tennessee under 

contract N62467-89-D-0318 to Southern Division (SOUTHDIV) Naval Facilities Engineering 

Command, Charleston, South Carolina. Interpretation of field and laboratory data and the 

development of schedules and revisions will be completed by E/ A&H in coordination with the 

SOUTHDIV Engineer-in-Charge (EIC). 
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Figure 1-1 Site Vicinity Map 
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1.3 Background - Building S-50 UST 

Site Layout 

Final Environmental Assessment Plan 
BuildingS-50 UST 

NAS Memphis, Millington, Tennessee 
May 28, 1993 

NAS Memphis records show the UST at Building S-50 was used to store diesel fuel as an 

emergency fuel supply for the building's backup power system. The former location of the tank 

is in a open area between two wings of BuildingS-50 (see Figure 1-2). 

Previous Studies 

In April1992, National Salvage and Services Corporation was contracted to remove and provide 

proper closure documentation for the UST. After excavation and removal of the tank, soil 

samples were taken from the bottom of the pit at each corner and analyzed for both Gasoline 

Range Organic (GRO) Hydrocarbons (HC) and Diesel Range Organic (DRO) HC. The north 

east corner of the pit indicated elevated levels of DRO HC. Results for all other analyses were 

below detection limits. Table 1-llists the sample locations and analytical results. 

Table 1-1 
Previous Analytical Results 

BuildingS-50 UST (ppm) 

TPH,DRO TPH, GRO 
Sample Location (Hi Boil Hydrocarbons) (Lo Boil Hydrocarbons) 

UST N E Corner 11150 < 5.0 

UST NW Corner < 5.0 < 5.0 

UST SE Corner < 5.0 < 5.0 

UST SW Corner < 5.0 < 5.0 
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1.4 Rationale for the Placement of Borings/Monitoring Wells 

The scope of work for this project includes the installation of five soil borings and the 

conversion of each boring to a groundwater monitoring well. Boring locations will be placed 

to define the lateral and vertical extent of contamination. The rationale for placement of soil 

borings and monitoring wells is dictated by State guidelines and the configuration of Building 

S-50 (Figure 1-3). Four borings (Bl/MWl, B2/MW2, B3/MW3 and B4/MW4) will be installed 

to surround the former tank location, ensuring coverage in all directions. The fifth boring 

(B5/MW5) will be as close as possible to the former location of the UST. 

Before conducting any subsurface work, all above and underground utilities, storage tanks and 

lines must be identified and clearly marked by NAS Memphis personnel. At least one week's 

notice should be provided to the NAS Memphis Public Works Department so that arrangements 

can be made to have the utilities marked. 

1.5 Soil Borings 

Five soil borings are currently proposed for this investigation (Figure 1-3). Soil borings will 

be installed using 4.25-inch inside diameter (ID) hollow-stem augers. Borings will be advanced 

to 7 feet below the water table. All soil samples will be collected in accordance with 

SOUTHDIV Guidelines for Groundwater Monitoring Well Installation and NEESA 20.2-031A, 

Chapter 4. A field geologist will log each boring during sampling. 

1.5.1 Soil Sampling Procedures 

Soil samples will be collected through the annulus of the augers during the completion of each 

boring using aCME continuous sampler or a standard 24-inch split-spoon sampler. Soil samples 

will be collected continuously from the surface to a depth of 20 feet. Below 20 feet, soil 

samples will be collected at 5-foot intervals. The last soil sample to be collected for analysis 

will be at the top of the saturated zone. One to three soil samples will be selected from each 
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boring for laboratory analysis based on the criteria described in Section 1.5.2. Soil boring logs 

will be prepared for each boring advanced beyond a depth of 5 feet. 

1.5.2 Laboratory Sample Selection Criteria 

The TDEC requires that one to three soil samples per boring be submitted for laboratory 

analysis. All soil samples will be field screened to determine which ones will be submitted to 

the laboratory. Screening will be accomplished by splitting each soil sample into two samples. 

The first subsample will be placed in the appropriate containers and cooled to 4°C (±2°C) in 

an ice chest for subsequent laboratory analysis. The second subsample will be placed in an air

tight container leaving some headspace. Each sample will be allowed at least 15 minutes to 

volatilize at a minimum of 68 op. All samples should be allowed to volatilize for an equal period 

of time prior to screening. Afterwards, total organic vapors in the headspace will be measured 

with a photoionization detector (PID). 

If the PID reading and other field screening (visual or other) indicate that contamination does 

not exist in the soil at a boring location, then the deepest sample collected will be submitted for 

laboratory analysis. The deepest sample may be the one collected immediately above the water 

table or at the bottom of the boring, whichever occurs first. 

If PID readings indicate that contamination does not exist but visual or other observation 

indicates otherwise, then two samples will be selected for laboratory analysis. The first sample 

submitted will be the one that indicates the highest level of contamination based on visual or 

other observation. The second sample submitted will be the one collected above the water table 

or at the bottom of the boring, whichever is shallower. If one sample meets both of these 

criteria, then only that sample is required for laboratory analysis. 

If the PID reading indicates that contamination is present in the soil at a boring location, then 

three soil samples from that boring must be submitted for laboratory analysis. In accordance 
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with TDEC guidance, the samples selected for analysis will be: (1) from the depth where the 

PID screening indicated the highest level of contamination, (2) the deepest sample in which the 

PID screening indicated contamination, and, (3) the sample collected immediately above the 

water table or at the bottom of the boring, whichever comes first. If one soil sample meets 

more than one of the criteria listed above, then the sample with the second highest PID reading 

will also be submitted for laboratory analysis. 

Sampling procedures are further detailed in the EPA Region IV Environmental Compliance 

Branch Standard Operating Procedures and Quality Assurance Manual (SOP/QAM) (February 

1991). The selected samples will then shipped under chain-of-custody via overnight courier to 

the selected laboratory for analysis. 

1.5.3 Determining Soil Permeability 

TDEC soil cleanup levels are based on site-specific soil permeability data. Two undisturbed soil 

samples (Shelby tube) will be collected in the unsaturated zone and within or below the zone of 

suspected soil contamination. These samples will be collected immediately adjacent to the fifth 

boring. The first Shelby tube will be collected at the depth that is believed to represent the zone 

of highest permeability based on the samples obtained from the fifth boring. The second Shelby 

tube will be collected immediately above the water table. If one soil sample meets both of these 

criteria, then the second Shelby tube will be taken at the depth where the second highest 

permeability would be expected. If there is no evidence of contamination in the fifth boring, 

then the samples should be collected where the highest permeability would be expected. The 

sample with the highest permeability will govern the stringency of cleanup levels. 

The thin-walled tube sampling method (ASTM Method D1587) will be utilized to collect the 

samples. The permeabilities will be determined utilizing the Triaxial Cell or Pressure Chamber 

Permeameter Methods, as described in Method 9100 of Test Methods for Evaluating Solid 

Waste, Third Edition (SW-846). Grain size and porosity will also be determined for each Shelby 
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tube sample to provide information useful for estimating contaminant migration potential and for 

remedial design. 

1.5.4 Decontamination Procedures 

During all phases of drilling, the augers and all downhole equipment will be steam cleaned with 

a laboratory-grade detergent wash and a potable water rinse, before and after each soil boring. 

Sampling tools will be decontaminated using a laboratory-grade detergent wash and a triple 

deionized or distilled water rinse. 

1.6 Monitoring Wells 

1.6.1 Monitoring Well Installation 

Figure 1-3 shows the proposed locations of the five monitoring wells. Each well will be 

constructed using a 10-foot section of 2-inch diameter, 0.01-inch slot, PVC screen attached to 

2-inch diameter, Schedule 40 PVC riser. A 10-foot screen positioned 3 feet above and 7 feet 

below the top of the water table will ensure adequate screening of "floater" contaminants, while 

allowing for temporal fluctuations in the water table. If an underlying aquitard is reached prior 

to a depth of 7 feet below the water table, drilling will be terminated to maintain the integrity 

of the aquifer. If such an aquitard is encountered at a depth of 2 feet or less below the water 

table, a 5-foot screen will be used. The 5-foot screen will allow for monitoring of the entire 

water bearing unit and an additional 3 feet of screen above the water table. 

A filter pack of clean 20/40 silica sand will be placed through the annulus of the hollow-stem 

augers to a depth of not more than 2 feet above the top of the screen with at least 6 inches at 

the bottom of the boring to support the well casing. The sand is intended to prevent clogging 

of the screen slots by aquifer material. 

A bentonite seal (bentonite pellets hydrated with distilled water) will be installed on top of the 

sand pack to prevent infiltration of surface water down the outside of the well casing. This seal 
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will be at least 2 feet thick. After allowing the bentonite seal to cure at least 12 hours, the 

remaining annulus of the borehole will be grouted to within 2 feet of the surface. The annular 

grout will consist of a mixture of Portland cement and 4 percent to 6 percent powdered 

bentonite. During introduction of the sand pack and the bentonite seal, accurate measurements 

(± 0.2 feet) will be made to the top of the pack and the seal with a weighted measuring tape 

or tremie pipe. 

The final 2 feet of the annular space will be filled with concrete terminated by a steel, lockable 

security casing set over a 2.5-foot PVC riser pipe, and a 4' x 4' x 6" concrete pad constructed 

around the casing. Four-inch diameter, 3- to 4-foot-high steel posts will be installed at the 

comers of the concrete pad to a depth of 2 feet below ground surface. The posts will be filled 

with concrete and painted a high visibility color (e.g., yellow or orange). In high traffic or 

paved areas, a flush-mount manhole with a watertight, bolt-down, loadbearing cover will be 

utilized. These manholes will be concreted in place and sloped so that surface drainage will be 

diverted away from the manhole. All monitoring wells will be marked as such and numbered. 

After completion of well construction, all monitoring wells will be surveyed by a State of 

Tennessee Registered Land Surveyor to the nearest 0.01 foot vertically and located horizontally 

in reference to the NAS Memphis coordinate grid system. A permanent mark will be located 

at the top of each well casing to aid in generating accurate and consistent groundwater elevation 

data. After the wells are properly developed and surveyed, two sets of water level 

measurements will be recorded to determine groundwater flow direction, groundwater elevation 

in relation to mean sea level (msl), and to construct a potentiometric surface diagram for the 

area of investigation. 

1.6.2 Monitoring Well Development 

The grout will be allowed to cure for at least 24 hours following completion before development 

will begin. Wells will be developed by hand bailing, surge block, pumping or a combination 
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of any of the above. Development will continue until groundwater is free of sediment and/or 

Ph, temperature and specific conductance have stabilized. Each well will then remain 

undisturbed for at least 24 hours to allow the natural conditions in the aquifer to equilibrate after 

the disturbance caused by well installation and development. 

1.6.3 Monitoring Well Sampling Procedures 

Sampling of the monitoring wells will involve reading the static water level to calculate well 

casing volume, purging the well casing of stagnant water, retrieving the sample and placing it 

into properly labeled sample container(s). 

Static Water Level Measurement 

Static water level measurements will be performed on all monitoring wells prior to purging and 

in accordance with NEESA 20.2-031A and the Southern Division Specifications for Groundwater 

Monitoring Well Installation and Sampling. The measurements will be used to determine 

groundwater flow direction. The TDEC requires that water level measurements be taken on two 

separate dates. 

The procedure is as follows: 

1. Test the water level meter before use to ensure proper operation. 

2. Decontaminate the probe before each measurement with a deionized or distilled water 

rinse. 

3. Lower the probe into the annulus of the monitoring well until the buzzer indicates the 

probe has intersected the groundwater surface. 
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4. Measure the depth to water to the nearest 0.01 foot relative to the permanent mark 

established at the wellhead. Record the depth to water in a bound field notebook and 

note the date and time. 

Monitoring Well Purging 

Each well will be purged of stagnant water immediately before sampling to ensure proper 

functioning and representative groundwater samples. During well purging, select water quality 

measurements will be made, including Ph, temperature, and specific conductance (conductivity). 

Well purging procedures will be in accordance with NEESA 20.2-031A. 

These procedures are outlined below: 

1. Purge at least three casing volumes from each well. Calculate the water volume in the 

well casing before purging by subtracting the depth to water from the total depth of the 

casing and multiplying the product by the appropriate factor (0.163 gallons per foot for 

a standard 2-inch PVC well casing). 

2. Purge the wells by bailing or pumping. Bailing will be conducted with a PVC, 

single-check valve bailer which is manually lowered into the well, filled with water and 

then retrieved. Pumping may be completed with a hand pump or an electrical 

submersible pump. 

3. If a well bails to dryness before an adequate purge volume is removed, enter the volume 

removed in the site log book. The well will be sampled as soon as possible after 

recovery. 

Sample Collection 

Groundwater samples will be collected in accordance with NEESA 20.2-031A, Chapter 7-

Ground-Water Sampling and Southern Division Specifications for Groundwater Monitoring Well 
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Installation and Sampling. All monitoring wells will be sampled unless 0.01 foot or more of 

free product is encountered. Groundwater samples will be collected using a dedicated or 

disposable PVC single check valve bailer and nylon bailing rope. 

Sampling procedures are as follows: 

• Place a sheet of clean plastic on the concrete platform and around the security casing to 

prevent possible contact between the bailer and bailer rope with the ground surface. 

• Slowly lower the bailer into the water column to minimize water column disturbance. 

• After the bailer has filled with water, manually retrieve it and immediately transfer the 

samples to appropriate sample containers. 

• While in the field and during transport to the laboratory, retain all samples in a field 

cooler with ice packs. 

1.6.4 Groundwater Sampling Equipment Decontamination 

Equipment used in measuring and sampling groundwater monitoring wells will be 

decontaminated in accordance with Southern Division Guidelines for Groundwater Monitoring 

Well Installation, Part 3.5 and NEESA 20.2-031A, Chapter 3.3. Before site activities begin, 

it will be necessary for all bailers and the water level indicator to be decontaminated using a 

laboratory-grade detergent wash, followed by three distilled water rinses, then allowed to air 

dry. Measurement equipment will be decontaminated in the same manner between samples. 

This procedure will be followed to minimize the potential for cross-contamination of samples 

between sampling locations. Disposable gloves will be worn during all measurement and 

sampling activities. A new pair of disposable gloves will be donned for each water sample 

and/or measurement. 
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Should groundwater contamination be detected, it will be necessary to classify the groundwater 

as a "drinking water" or "non-drinking water" supply in order to determine the applicable TDEC 

cleanup level. The groundwater classification procedure is a three-step process which must be 

performed in sequence. It provides information on use, water quality, and yield of the affected 

aquifer or water supply. If at any point during the classification procedure the aquifer is 

classified as a drinking water supply, no further steps shall be completed. 

Water Use Survey- A water use survey is conducted in the area around the UST site. The 

area to be surveyed is based on the direction of groundwater flow and the geologic 

characteristics of the affected area. Field surveys, personal contacts, and a records search are 

performed as part of the survey. If the affected aquifer or water supply is being used by the 

citizens of the state, the water source must be classified as a "drinking water supply. " 

Analytical Sampling - If the water source is not classified as a drinking water supply by the 

water use survey, a water sample from the monitoring well up gradient of the location of the leak 

will be analyzed for selected primary and secondary drinking water standards of TDEC rule 

1200-5-1. If the water fails to meet any of the primary or secondary standards, it may be 

classified as a "non-drinking water supply." Failure to meet the primary or secondary standards 

cannot be the result of petroleum contamination, unless naturally occurring. 

Pump Test- If the groundwater meets the primary and secondary drinking water standards, 

the yield of the aquifer or water supply will be determined. According to TDEC guidance, "a 

suitable pump test method shall be used to determine if the affected aquifer or water source is 

capable of providing a yield of at least one-half gallon per minute." All monitoring wells shall 

be tested until all wells have been tested or one well yields at least one-half gallon per minute. 

If the affected aquifer is not able to produce water at the rate of one-half gallon per minute, it 

may be classified as a "non-drinking water supply." 
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The benzene cleanup level is 0.005 ppm for drinking water and 0.070 ppm for non-drinking 

water. TPH cleanup levels are 0.100 ppm for drinking water and 1.000 ppm for non-drinking 

water. 

1.8 Slug Tests 

Hydraulic parameters other than yield may be needed to properly design a remediation system. 

Slug tests will be conducted on the wells to provide additional hydrogeologic information. 

Rising and falling head slug tests are performed on wells to characterize the hydraulic 

conductivity (K) of aquifer materials. Before a slug test is started, the static water level in the 

well is measured using an electronic water level indicator. A stainless steel cylinder of known 

volume is then introduced "instantaneously" into the well, at which time, the water level and 

time "T0 " is recorded. Periodically, water level/elapsed time measurements are recorded as the 

head falls back to the original level. Similarly, a rising head slug test is performed by removing 

the slug and recording water level/elapsed time measurements as the head rises back to normal. 

The time required for a slug test to be completed is a function of the volume of the slug and the 

hydraulic conductivity (K) of the aquifer. 

For this investigation, an In-Situ, HERMIT lOOOB data logger and a 50 psi pressure transducer 

will be used to record "To" and water level/elapsed time measurements during each slug test. 

For purposes of graphing data, the instrument will be programmed to record measurement on 

a logarithmic time scale. The slug will consist of a 5-foot, 1.25-inch diameter stainless steel 

cylinder with a stainless steel ring welded on one end from which to suspend the slug. 

1.9 Laboratory Analysis 

Soil- Selected soil samples will be analyzed for DRO-TPH based on headspace readings. The 

number of soil samples submitted for laboratory analysis will be determined by TDEC guidelines 

which require one to three samples per boring depending on organic vapor detector (PID or FID) 

reading and visual or olfactory observations. The proposed borings could require analysis of 
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up to 15 soil samples. One sample will also be analyzed for total organic carbon, microbial 

plate count, nitrate-nitrite-nitrogen, and phosphorus to facilitate the evaluation of remedial design 

alternatives. 

Groundwater - A groundwater sample will be collected from each of the proposed monitoring 

wells and analyzed for DRO-TPH. A sample from what is believed to be the least impacted well 

will be analyzed for total iron, total manganese, and turbidity as part of the process used to 

classify groundwater as either a "drinking water" or "non-drinking water" supply. The resulting 

classification will determine applicable groundwater cleanup levels. The sample from the least 

impacted well will also be analyzed for total suspended solids, alkalinity, microbial plate count, 

nitrate-nitrite-nitrogen and phosphorus to facilitate the evaluation of remedial design alternatives. 

Quality Control - The number and types of QC samples are outlined in the Quality Assurance 

Plan (Section 2). 

1.10 Quality Assurance 

Sample documentation, chain-of-custody procedures, field records, sample containers and 

preservation, analytical methods, etc, are also discussed in Section 2. 

1.11 Investigation Derived Waste (IDW) 

Borehole cuttings and development and purge water will be containerized in DOT 17-C open-top 

55-gallon drums, permanently labeled by boring number and stored in a location designated by 

the Activity. A representative sample of the soil cuttings will be subjected to the Toxicity 

Characteristic Leaching Procedure (TCLP) and the resulting extract analyzed for lead, benzene, 

and TPH to determine if the soil can be disposed of in a sanitary landfill. A sample of the 

development/purge water will be analyzed for TCLP lead to determine if it should be disposed 

of as a hazardous or non-hazardous waste. The test results will be provided to Activity 

personnel who will arrange for disposal of the investigation-derived waste. 
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1.12 Environmental Assessment Report 
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A draft and final Environmental Assessment Report (EAR) will be completed according to the 

guidance provided by the TDEC Division of Underground Storage Tanks. Following 

SOUTHDIV review and comment on the draft EAR, the final EAR will be prepared for 

submittal to SOUTHDIV and the TDEC. 

EAR Report Format: 

Executive Summary - The executive summary will describe the overall findings of the project 

including conclusions and interpretation of data generated during the assessment. 

Introduction - The introduction will summarize and delineate the objectives of the POA, give 

a brief site history and provide any new or revised information not previously stated in earlier 

reports. 

Site Location - Vicinity, site and topographic maps, as well as a description of the local 

topography and any effects it may have on contaminant migration. 

Soil Investigation- A description of the soil investigation including, but not limited to: 

• Rationale for number and placement of soil borings 

• Regional and Site Geology 

• Soil/Bedrock Boring Results 

Drilling and sampling methods 

Boring logs 

• Analytical Results 

• Soil Cleanup Levels 

Permeability sampling and testing 

Cleanup level determination 

• Soil Contaminant Plume Maps 
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Groundwater Investigation- A discussion of the groundwater investigation, including: 

• Rationale for the number and placement of wells 

• Hydrogeology 

• Monitoring Wells 

- Construction 

- Identification 

-Surveying 

- Development 

• Analytical Results 

• Water Level Data 

• Groundwater Classification Procedures 

- Water Use Survey Data 

- Analytical Sampling Data 

-Yield and/or Slug Test Data 

- Applicable Cleanup Levels 

• Groundwater Contaminant Plume Maps 

Signature Page - This page will be signed by a Professional Geologist registered in the State 

of Tennessee. 

1.13 Corrective Action Plan 

In accordance with TDEC requirements, a Corrective Action Plan (CAP) will be prepared and 

submitted in final form upon completion of the EAR. Before the final CAP is prepared for 

submittal to the TDEC, a draft CAP will be prepared according to TDEC guidance and 

submitted to SOUTHDIV for review and comment. The CAP will discuss the three most 

technologically feasible and reliable corrective action options which were considered and will 

detail the specifications and estimated itemized cost of the corrective action chosen. If no soil 

or groundwater contamination above the applicable cleanup levels was found during the 
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environmental assessment, no further action will be necessary and a CAP will not need to be 

submitted to the TDEC. 

1.14 Project Schedule 

The schedule below has been prepared to show the order of investigative tasks and the relative 

elapsed time for each major task. The schedule assumes that laboratory turnaround times will 

not exceed four weeks. The schedule begins on Day 0, defined as the date approval of the final 

EAP is received from SOUTHDIV. 

To remain cost effective while maintaining a high degree of confidence in the data generated by 

the study, contingency scheduling may be necessary. The sequence and schedule of field 

activities presented in this document will be maintained unless the Task Order Manager 

determines that schedule alterations are required due to changes in the scope of work, 

uncontrollable factors such as weather or site access, or similar problems. Schedule changes 

will be closely coordinated with the EIC and Activity personnel. 

A draft EAR will be submitted to the SOUTHDIV EIC within 20 working days after receipt of 

analytical results from the laboratory. Assuming there are no unexpected delays, submittal will 

be approximately 50 days from the startup of field work. A final EAR will be prepared for 

submittal to SOUTHDIV within 10 working days following comments from SOUTHDIV on the 

draft EAR. A draft Corrective Action Plan (CAP) will be submitted to SOUTHDIV within 20 

working days of submittal of the draft EAR. The final CAP will be submitted to SOUTHDIV 

within 10 working days of receipt of comments on the draft CAP. 
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ESTIMATED PROJECT SCHEDULE 

WeekO 

Week 1 

Week2 

Week4 

Week 8 

Week 12 

Week 14 

Week 16 

Week 17 

Week 18 

SOUTHDIV approval of final EAP 

Coordinate field investigation 

Field start up 

Complete field work and ship samples to laboratory for analysis 

Receive analytical results from laboratory 

Submit draft EAR to SOUTHDIV /Begin work on draft CAP 

Receive comments on draft EAR from SOUTHDIV 

Submit final EAR/draft CAP to SOUTHDIV 

Receive SOUTHDIV comments on draft CAP 

Submit final CAP to SOUTHDIV 
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2.0 QUALITY ASSURANCE PLAN 

2.1 Introduction 
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This section presents policies, project organization and objectives, functional activities, and 

quality assurance/ quality control measures intended to achieve data quality goals of the EAP at 

NAS Memphis. 

This document is intended to fulfill requirements for ensuring that all work will be conducted 

in accordance with quality assurance/quality control protocols and field procedural protocols for 

environmental monitoring and measurement data as established in the following documents. 

Applicable Guidance Documents: 

• Naval Energy and Environmental Support Activity (June 1988). (NEESA 20.2-047B) 

Sampling and Chemical Analysis Quality Assurance Requirements for the Navy 

Installation Restoration Program, Port Hueneme, California 

• Naval Energy and Environmental Support Activity (February 1985). (NEESA 20.2-

031A) Ground-Water Monitoring Guide, Port Hueneme, California 

• Southern Division Engineering Command, Revision 4 (March 1989). SOUTHDIV 

Guidelines for Groundwater Monitoring Well Installation 

Where specific NEESA guidelines do not exist, applicable EPA and/or TDEC UST Division 

guidelines and methods will be applied. These regulations are referenced in specific subsections 

of this section (where applicable). 

2.2 Project Description 

E/ A&H will perform a site investigation to determine the vertical and horizontal extent of 

possible soil and groundwater contamination at the Building S-50 site, which is the former 
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location of an underground diesel fuel storage tank. The field investigation proposes the 

installation and sampling of five soil borings which are all to be completed as groundwater 

monitoring wells. 

2.3 Project Quality Assurance Objectives 

In general, quality assurance (QA) objectives of E/ A&H projects conducted as part of the Navy 

technical services · contract are to assess and document the precision, accuracy, 

representativeness, completeness, and comparability of all sampling and analysis performed. 

Quality criteria are outlined here to assure suitability of data obtained during projects for its 

intended use, and to meet goals established by NEESA. The Navy has stipulated that Level C 

quality control (QC) criteria are to be used as a guideline for this investigation as outlined in 

NEESA 20.2-047B. The following is a discussion of project-specific level of effort for QA and 

data quality criteria. 

2.3.1 Field Measurements 

QA objectives for parameters to be measured in the field by E/ A&H personnel are presented in 

Table 2-1. Field measurements will include pH, temperature, specific conductance, and static 

groundwater level. 
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Measurements 
Parameter Reference 

pH EPA 
150.1 a 

Temperature EPA 
170.1 a 

Static Water SOPb 
Level 

Specific EPA 
Conductance 120.1 a 

Photoionization sopc 
Detector 

Well Survey SOPd 
Points 

SOPd 

Notes: 

Table 2-1 
Field Measurements 

Matrix Precision 

Water ± 0.05 std. 
units 

Water ± 0.1 ° c 

Water ± 0.01 ft. 

Water ± 10% 

Air ± 10 ppm 

Spatial ± 5% 

Vertical ± 0.05 feet 

Final Environmental Assessment Plan 
BuildingS-50 UST 

NAS Memphis, Millington, Tennessee 
May 28, 1993 

Accuracy Completeness 

± 0.2 std. units 90% 

± 0.2° c 90% 

± 0.005 ft. 90% 

± 1 0 umhos/cm 90% 
(< 1000 
umhos/cm) 
± 1 00 umhos/cm 
(> 1000 
umhos/cm) 

± 20 ppm 90% 

± 0.5 feet 90% 

± 0.01 feet 90% 

a - Methods for Chemical Analysis of Water and Wastes, EPA-600/4/79-020, Revised March 
1983. 

b- Manufacturer's SOP for static water level measurement. 
c- Manufacturer's SOP for operation of photoionization detector. 
d - Standard land surveying methods as employed by Registered Land Surveyors. 

2.3.2 Sampling and Analysis for Contamination Level 

Project QA objectives of analytical parameters for soil and groundwater will be as stipulated in 

their respective analytical methods, and as determined by the analytical laboratory's historical 

data quality evaluation for the methods. The NEESA laboratory approval process seeks to 

ensure that laboratory method QA/QC standards are appropriate to meet goals for intended data 

uses. Anticipated general QA goals for these methods are presented in Table 2-2. 
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Table 2-2 
Laboratory Measurements 

Parameter/Analytical Method Matrix Precision (%) 

DRO-TPH Water ± 35 
Modified EPA Method 
8015/TN DRO Soil ± 35 

2.3.3 Precision and Accuracy 
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Accuracy Completeness 
(% Recovery) {%) 

± 55 90 

± 55 90 

Methods of assessing precision and accuracy measurements are discussed in Section 2.16 of this 

document. General precision and accuracy goals for laboratory analytical procedures (NEESA 

Level C) are also provided in Table 2-2. 

2.3.4 Representativeness 

The goal of this investigation is to assess the extent of any soil and groundwater contamination 

and recommend corrective action, as needed. By properly collecting soil and groundwater 

monitoring well samples, and measuring well parameters in accordance with NEESA protocol 

and the EPA Region IV Environmental Compliance Branch Standard Operating Procedures and 

Quality Assurance Manual (SOP/QAM) (February 1991), samples collected during this 

investigation will be more representative of the area of concern. 

2.3.5 Completeness 

The completeness goals for field and laboratory measurements take into consideration 

unavoidable non-attainment of QA goals which may occur over the course of the assessment. 

Efforts will be made to maintain soil and groundwater data completeness levels above the 90 

percent level. 
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2.3.6 Comparability 
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Comparability is improved through the use of established methods of sampling and analysis as 

specified in NEESA 20.2-031A and NEESA 20.02-047B, as well as other accepted methods 

outlined in the EPA SOP/QAM. 

2.4 Project Organization and Responsibilities 

Overall responsibility for projects conducted in accordance with NEESA guidelines will be 

vested in NEESA (or its approved representative). Therefore, project coordination 

responsibilities lie with the SOU1HDIV EIC. The following sections describe the project 

chain-of-command as established in NEESA 20.2-047B. 

2.4.1 Oversight 

Navy Energy and Environmental Support Activity 

NEESA is responsible for ensuring that the quality of laboratory analyses performed during the 

various phases of CLEAN is acceptable. NEESA is also responsible for managing the NEESA 

Contract Representative (NCR). 

Engineering Field Division 

The EIC at the Engineering Field Division provides the site information and history, and 

logistical assistance, specifies the sites requiring investigation and reviews results and 

recommendations. Mr. John Karlyk, SOU1HDIV, Naval Facilities Engineering Command, 

Charleston, South Carolina, serves as the EIC for this project. 

Engineer in Charge 

The EIC is responsible for coordinating procurement, finance, and reporting; for ensuring that 

all documents are reviewed by the NCR; for communicating comments from the NCR and other 

technical reviewers to the subcontractors; and for ensuring that the subcontractors address all 

the comments submitted and take appropriate corrective actions. 
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NEESA Contract Representative 
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The NCR is responsible for ensuring that each project has appropriate overall QA. The NCR 

reviews laboratory QA plans, work plans, submits performance sample data, provides field and 

laboratory audits, and reviews data from the site. Questions from subcontractors and the EIC 

regarding specific field and laboratory QC practices are directed to the NCR. 

State or Local Oversight 

The TDEC will also serve in an oversight capacity for this investigation. The EAP will be 

prepared in accordance with TDEC requirements and guidelines. The investigation results will 

be presented to the TDEC in the form of an Environmental Assessment Report (EAR). This 

field investigation has been requested in accordance with the requirements of the TDEC's 

Division of Underground Storage Tanks Environmental Assessment Guidelines (January 1992). 

2.4.2 Investigation Performance 

The following individuals or firms will be responsible for the implementation of all work plan 

activities. 

Engineering Subcontractor 

E/ A&H will serve as the Engineering Subcontractor for this project. As such, E/ A&H is 

responsible for designing and implementing the field investigation. The E/ A&H Task Order 

Manager is Mr. Lawson Anderson. The E/ A&H Quality Assurance Officer is Mr. Andrew 

Kim. 

Analytical Laboratory 

The analytical laboratory employed by E/ A&H must be a State-approved laboratory and adhere 

to the laboratory requirements in NEESA 20.2-047B (or other QA and method requirements as 

specified). For NEESA approval, the laboratory is required to prepare and submit a laboratory 

QA plan, to analyze and submit the results of proficiency testing, to submit to an onsite 
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inspection, and to correct any deficiencies cited during the inspection by the NCR. The 

laboratories are required to identify a Laboratory QA Coordinator (LQAC) responsible for 

overall QA. The LQAC must not be responsible for schedule, costs, or personnel other than 

QA assistants. It is preferred that the LQAC report to the Laboratory Director. The LQAC 

must have the authority to stop work on projects if QC problems arise which affect the quality 

of the data produced. 

In addition to conforming to all NEESA guidelines, work will be performed in a manner 

consistent with the following regulations: 

Applicable Regulations 

• The Resource Conservation and Recovery Act of 1976 (RCRA). 

• The Hazardous and Solid Waste Amendments of 1984 (HSWA). 

• The Comprehensive Environmental Response, Compensation, and Liability Act of 1980 

(CERCLA), as amended. 

• The National Oil and Hazardous Substances Pollution Contingency Plan (NCP), Title 40 

Code of Federal Regulations (CFR), Part 300, as amended. 

• Other appropriate federal, state, and local guidelines, rules, regulations, and criteria. 

2.5 Soil Borings 

The following sections address the sampling, analytical and decontamination procedures to be 

employed at the sites. 

2.5.1 Soil Sampling 

As described in Section 1.5, five soil borings will be installed and sampled in accordance with 

SOUTHDIV Guidelines for Groundwater Monitoring Well Installation and NEESA 20.2-031A, 

Chapter 4 - Monitor Well Drilling. The specific sampling method is discussed in Section 
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4.2.3.3 - Split Spoon Samples. One to three soil samples per boring will be submitted for 

laboratory analysis. 

2.5.2 Soil Sample Analyses 

The TDEC has established that for petroleum hydrocarbon releases, soil samples should be 

analyzed for Total Petroleum Hydrocarbons (TPH). Because of the type of fuel stored in the 

tank at this site, the Diesel Range Organics (DRO) method will be used for TPH analyses 

(Modified EPA Method 8015/TN DRO). In accordance with TDEC requirements, all results 

will be reported in parts per million. Analytical methods for remedial design and disposal 

parameters discussed in Sections 1. 9 and 1.11 are provided in the table included as Appendix A. 

2.5.3 Soil Sample Documentation 

Soil samples will be documented in accordance with NEESA 20.2-031A, Chapter 6- Monitoring 

Well Data Record Requirements. E/ A&H personnel will use site-specific, bound logbooks for 

the maintenance of field records pertaining to the investigation. These records will document 

visual observations, calculations, and equipment calibrations. Entries will be dated and the time 

for each entry noted. The logbooks are accountable documents that will be properly maintained 

and retained as part of the project files. In addition, soil boring logs (Figure 2-1) will be 

produced for all soil borings advanced onsite. Information to be included on boring logs 

includes: total depth of boring, lithologic descriptions of each geologic formation encountered, 

water-bearing zones, and any subsurface obstructions encountered during boring advancement 

(with explanations, if available). Field logs will be retained in their original condition in the 

E/ A&H project file. 

2.5.4 Soil Sampling Equipment Decontamination 

Equipment used for the collection of soil samples (e.g., continuous samplers, sampling rods, 

hollow-stem auger flights) will be high pressure, steam cleaned before onsite activities begin. 
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ACRONYMS AND ABBREVIATIONS 

The following list contains many of the acronyms, abbreviations, and units of measure used in 
this report. 

ACGIH 

ADI 

ARAR 

ASTM 

BW 

CAG 

CAP 

CERCLA 

CFR 

CGI 

CLEAN 

CLP 

CNS 

coc 
CPC 

CPR 

CSEP 

cv 
DOD 

DOT 

DP 

DQO 

E/A&H 

EAP 

EAR 

EFD 

EIC 

American Council of Governmental and Industrial Hygienists 

Average Daily Intake 

Applicable or Relevant and Appropriate Requirements 

American Society of Testing and Materials 

Body Weight 

Carcinogenic Assessment Group 

Corrective Action Plan 

Comprehensive Environmental Response, Compensation and 

Liability Act 

Code of Federal Regulations 

Combustible Gas Indicator (Explosimeter) 

Comprehensive Long-Term Environmental Action Navy 

USEPA Contract Laboratory Program 

Central Nervous System 

Chain-of-Custody 

Chemical-Protective Clothing 

Cardiopulmonary Resuscitation 

Confined Space Entry Permit 

Coefficient of Variation 

U.S. Department of Defense 

U.S. Department of Transportation 

Duplicate (sample) 

Data Quality Objective 

EnSafe/ Allen & Hoshall 

Environmental Assessment Plan 

Environmental Assessment Report 

Engineering Field Division 

Engineer-in-Charge 



EP 

EPA 

FB 

FID 

GC 

GW 

HASP 

Hcl 

HSWA 

ID 

IDLH 

IR 

LEL 

LQAC 

M3 

mg/kg 

mg/L 

MS 

MSD 

MSA 

MSDS 

msl 

MW 

NAD 

Extraction Procedure/Exposure Period 

United States Environmental Protection Agency 

Field Blank 

Flame Ionization Detector 

Gas Chromatography 

Groundwater (sample) 

Health and Safety Plan 

Hydrochloric Acid 

Hazardous and Solid Waste Amendments of 1984 

Inside Diameter 

Immediately Dangerous to Life and Health 

Average Soil Ingestion Rate or Infrared Spectrophotometer 

Lower Explosive Limit 

Laboratory Quality Assurance Coordinator 

Cubic Meter of Air 

Milligrams/Kilogram 

Milligrams/Liter 

Matrix Spike 

Matrix Spike Duplicate 

Mine Safety Administration 

Material Safety Data Sheet 

Mean Sea Level 

Monitoring Well 

North American Datum 

NAS Naval Air Station 

NAVFACENGCOM Naval Facilities Engineering Command 

NCP National Oil and Hazardous Substances Contingency Plan 

NCR 

NEESA 

NFA 

NIOSH 

OD 

NEESA Contract Representative 

Naval Energy and Environmental Support Activity 

No Further Action 

National Institute of Occupational Safety and Health 

Outer Diameter 



OSHA 

OVA 

PEL 

Ph 

PID 

ppb 

PPE 

ppm 

PVC 

QA 

QAO 

QAP 

QA/QC 

QC 

R 

RB 

RCRA 

RRF 

RSD 

SB 

SCBA 

SG 

SOP 

SOP/QAM 

SOUTHDIV 

sow 
STEL 

svoc 
TB 

TCLP 

TDEC 

Occupational Safety and Health Administration 

Organic Vapor Analyzer 

Permissible Exposure Limit 

Negative log of the Hydrogen Ion Concentration 

Photoionization Detector 

Parts per Billion 

Personal Protective Equipment 

Parts per Million 

Polyvinyl Chloride 

Quality Assurance 

Quality Assurance Officer 

Quality Assurance Plan 

Quality Assurance/Quality Control 

Quality Control 

Acceptable Incremental Lifetime Cancer Risk 

Rinsate Blank 

Resource Conservation and Recovery Act 

Relative Response Factor 

Relative Standard Deviation 

Soil Boring 

Self Contained Breathing Apparatus 

Soil Gas 

Standard Operating Procedure 

Standard Operating Procedures and Quality Assurance Manual 

(USEPA Region IV Environmental Compliance Branch) 

Southern Division, Naval Facilities Engineering Command 

Statement of Work 

Short-Term Exposure Limit 

Semivolatile Organic Compounds 

Trip Blank 

Toxicity Characteristic Leaching Procedure 

Tennessee Department of Environment and Conservation 



TDS Total Dissolved Solids 

TLV Threshold Limit Value 

TN Tennessee 

TPH Total Petroleum Hydrocarbons 

TWA Time-Weighted Average 

UEL Upper Explosive Limit 

1'-g/L Micrograms/liter 

UST Underground Storage Tank 

VOA Volatile Organic Analysis 

voc Volatile Organic Compounds 

WGBT Wet Globe Bulb Temperature Index 
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Decontamination of all augers and downhole equipment (e.g., auger flights, sampling rods) will 

be performed between each boring through a steam cleaning detergent wash and potable water 

rinse. Continuous samplers will be decontaminated between samples using a detergent wash 

and triple deionized or distilled water rinse. The samplers will be allowed to air dry. This 

procedure will be followed to minimize the potential for cross-contamination of soil samples. 

These procedures are in accordance with TDEC requirements. 

2.6 Monitoring Well Installation 

Monitoring well installation procedures are described in Section 1.6.1. Figure 2-2 is a schematic 

drawing of typical monitoring well construction. All monitoring well installation notes, 

calculations, descriptions, and observations will be recorded in the project logbook. In addition, 

well construction logs will be produced accurately depicting all components of the finished 

monitoring wells (e.g., total depth, depth to water, depth of filter pack, thickness of bentonite 

seal). 

2.7 Monitoring Well Development 

Upon completion of the monitoring wells, each well will be developed in accordance with the 

EPA Region IV Environmental Compliance Branch Standard Operating Procedures and Quality 

Assurance Manual (SOP/QAM) (February 1991). Each well will be developed to remove the 

residual materials remaining in the wells after installation has been completed, and to re-establish 

the natural hydraulic flow conditions of the well. The new well will be developed until the 

column is free of visible sediment, and/or the pH, temperature, and specific conductance have 

stabilized. Development will be accomplished by combining the use of a hand-bailer, surge 

block, hand-pump, and/or a pneumatic pump. 
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2.8 Groundwater Sampling 
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The following sections describe the procedures for groundwater sampling to be employed during 

this field investigation. 

2.8.1 Static Water Level Measurement 

Two sets of static water level measurements will be performed on all monitoring wells in 

accordance with NEESA 20.2-031A and the EPA SOP/QAM. Static water level measurements 

will be used to determine groundwater flow direction and to construct potentiometric surface 

diagrams of the area of investigation for inclusion in the EAR. The first set of water level 

measurements will be taken at least 24 hours after completion of well development, but prior 

to well purging. Additional discussion of water level measurements is included in Section 1.6.3. 

2.8.2 Monitoring Well Purging 

Before samples are collected, each well will be purged of standing water to ensure that 

groundwater samples representative of the aquifer under investigation are obtained. The 

groundwater obtained will be considered stabilized and thus representative when the criteria 

outlined below have been met. 

pH ± 0.5 units 

Temperature = ± 1 o C 

Conductivity = ± 10% 

At least three casing volumes (as calculated from static water level) will be purged from each 

well. If a well bails to dryness before three casing volumes are removed, the purged volume 

will be noted in the site log book and the well will be sampled as soon as possible after 

recovery. Well purging will be performed using a PVC bailer which is manually lowered and 

removed from the well. 
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2.8.3 Groundwater Sampling Procedures 
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A groundwater sample will be collected from each of the proposed wells in accordance with 

NEESA 20.2-031A, Chapter 7 - Ground-Water Sampling. Groundwater samples will be 

collected using a PVC bailer and nylon bailing rope. The bailer will be slowly lowered into the 

water column to minimize water column disturbance and possible loss of volatile parameters. 

The bailer will be manually retrieved and the samples will be immediately transferred to 

appropriate sample containers. The sampling process is discussed in further detail and outlined 

in the EPA SOP/QAM. 

2.8.4 Groundwater Sample Analyses 

The TDEC has established that for petroleum hydrocarbon releases, groundwater samples should 

be analyzed for TPH. Because of the type of fuel stored in the tank at this site, the DRO 

method will be used for TPH analyses. Modified EPA Method 8015/TN DRO will be used to 

conduct the DRO-TPH analyses. In accordance with TDEC requirements, all results will be 

reported in parts per million. Analytical methods for remedial design and disposal parameters 

discussed in Section 1. 9 and 1.11 are provided in the table included as Appendix A. 

2.8.5 Groundwater Sample Documentation 

Groundwater samples will be documented in accordance with NEESA 20.2-047B, Chapter 3 -

Site-Specific QC Requirements and NEESA 20.2-031A, Chapter 6 - Monitoring Well Data 

Record Requirements. E/ A&H personnel will use site-specific, bound logbooks for the 

maintenance of field records pertaining to the investigation. These records will document visual 

observations, calculations, field measurements, and equipment calibrations. Entries will be dated 

and the time for each entry noted. The logbooks are accountable documents that will be 

properly maintained and retained as part of the project files. 
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Equipment used in measuring and sampling groundwater monitoring wells will be 

decontaminated in accordance with TDEC and NEESA 20.2-031A, Chapter 3.3 - Aquifer 

Protection requirements. Before site activities begin, it will be necessary for all bailers and the 

water level indicator to be decontaminated using a potable water/detergent wash, followed by 

a triple deionized or distilled water rinse. Dedicated bailers will be used to prevent cross

contamination between wells. Disposable gloves will be worn during all measurement and 

sampling activities. A new pair of disposable gloves will be donned for each water sample 

and/ or measurement. 

2.9 Sample Containers, Preservation, Identification, and Labelling 

Sample containers will be provided pre-cleaned by the laboratory. E/ A&H will receive the 

containers from an approved laboratory that has followed NEESA 20.2-047B, Chapter 3.5 -

Sample Container Cleaning Procedures (and/or other applicable protocol), and the containers will 

remain in the custody of E/ A&H personnel. 

Sample preservation will be conducted in accordance with the analytical method designated. All 

TPH groundwater samples to be preserved by acidification will have the proper pH verified 

using litmus paper or a portable pH meter. Sample containers, preservation and holding times 

for contaminant parameters are summarized in Table 2-3. The table included as Appendix A 

provides the same information for the remedial design and disposal parameters discussed in 

Sections 1. 9 and 1.11. 
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Sample Containers. Preservatives, & Holding Times 

Sample Sample Holding 
Analytical Method Matrix Container Preservative Time 

DRO-TPH Water 1 liter glass jar pH<2; 1:1 7 days 
Modified EPA Method HCI; Chill: 4°C 
8015/TN DRO 

Soil 125 ml wide Chill: 4°C 7 days 
glass jar 

Sample identification will be accomplished using sample labels applied to each sample container. 

Each sample label will contain such pertinent data as: site name, sample location, time/date of 

collection, and preservation method. An example of the sample label to be used can be found 

in Figure 2-3. Each sample will be logged in the field log book at the time of collection. 

2.9.1 Sample Chain-of-Custody 

E/ A&H will follow strict chain-of-custody procedures in accordance with NEESA 20.2-047B, 

Chapter 3.8, and corporate Standard Operating Procedures for chain-of-custody. Any changes 

to the chain-of-custody forms will be made using a single line through the error with the 

correction made to the side and initialed by the sampler. An explanation of any changes will 

be given in the Comments section of the form. EnSafe/ Allen & Hoshall will use 

chain-of-custody forms for transferring sample shipments to the laboratory (see Figure 2-4). 

Documentation of all samples will also be kept in the project field logbook. 

Upon transfer of custody, the chain-of-custody form will be signed by theE/ A&H field sampling 

team leader, with the date and time the samples were relinquished noted on the form. Because 

common carriers will not sign chain-of-custody forms, the chain-of-custody records will be 
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sealed within each shipping container. All chain-of-custody forms received by the laboratory 

must be signed and dated by the laboratory sample custodian and returned to E/ A&H following 

receipt or as part of the data reporting package. 

2.9.2 Field Records 

E/ A&H personnel will maintain field records in bound field logbooks with pages that cannot be 

removed without tearing them out. Waterproof paper is preferred. 

A logbook should be dedicated to an individual project. The field sampling team leader's and 

all team member names, project name and project code should be entered on the inside of the 

front cover of the logbook. Entries should be dated and the time recorded. At the end of each 

day's activity, or entry of a particular event if appropriate, a sampling team member should 

draw a diagonal line at the conclusion of the entry and initial indicating the conclusion of the 

entry or the day's activity. Sample collection and handling procedures, as well as visual 

observations shall be documented in the field logbooks. Sample collection equipment (where 

appropriate), field analytical equipment, and equipment utilized to make physical measurements 

will be identified in the field logbooks. Calculations, results, and calibration data for field 

sampling, field analytical, and field physical measurement equipment will also be recorded in 

the field logbooks. Field analyses and measurements must be traceable to the specific piece of 

field equipment used and to the field sampling team member(s) collecting the sample, making 

the measurement, or analyses. 

All entries in field logbooks shall be dated, legible, and contain accurate and inclusive 

documentation of an individual's project activities. Because field records are the basis for later 

written reports, language should be objective, factual, and free of personal feelings or other 

terminology which might prove inappropriate. Once completed, these field logbooks become 

accountable documents and must be maintained as part of project files. 
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The term document control refers to the maintenance of investigation project files. Documents 

as outlined below shall be kept in project files. E/ A&H personnel may keep their own files, 

however, all official and original documents relating to investigations shall be placed in the 

official project files. 

Contents of Project File: 

• A copy of the study plan. 

• Original chain-of-custody records and bound field logbooks. 

• A copy of the receipt for sample forms. 

• All records obtained during the investigation. 

• A complete copy of the analytical data and memos transmitting analytical data. 

• All official correspondence received by or issued by E/ A&H relating to the investigation 

including records of telephone calls. 

• One copy of the draft report (without review comments). 

• One copy of the final report and transmittal memorandum(s). 

• Any other relevant documents related to the original investigation or follow up 

activities related to the investigation. 

Under no circumstances are any personal observations or irrelevant information to be filed in 

the official project files. 

2.10 Calibration Procedures and Frequency 

The analytical laboratory will perform analytical instrument calibration in accordance with 

NEESA 20.2-47B (and specific instrument methods by reference). Adherence to proper 

calibration procedures will be determined by the NCR during the onsite laboratory inspection. 
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E/ A&H plans to calibrate field equipment such as pH, specific conductance, and temperature 

meters and PIDs according to their manufacturer's standard operating procedures. Field 

equipment for which SOPs are not in force will be calibrated and operated in accordance with 

the manufacturer's recommendations. All field instruments will be calibrated at the beginning 

and end of each work day. 

2.11 Analytical Procedures 

This investigation will follow the analytical procedures described below. 

2.11.1 Field Analyses 

Static water level measurements will be performed on all monitoring wells subsequent to well 

development with adequate time allowed for well recharge. In addition, pH, temperature, and 

conductivity will be measured in the field during well purging. Monitoring well casing tops will 

be surveyed (spatial and horizontal orientation) by a State of Tennessee Registered Land 

Surveyor. The survey measurements will be recorded relative to the NAS Memphis base 

coordinate grid system. 

All field measurements will be recorded in a dedicated field logbook and/ or appropriate E/ A&H 

field activity log (e.g., boring log, well construction log, etc.). 

2.11.2 Laboratory Analyses 

Groundwater samples collected during this investigation will be analyzed using Modified EPA 

Method 8015/TN DRO for DRO analysis. The purge/development water from each site will be 

analyzed for TCLP lead to assist in determining proper disposal options. 

One groundwater sample from what is believed to be the least-contaminated well will be 

analyzed for total iron, total manganese, and turbidity as part of the process used to classify the 

groundwater as either a "drinking water" or "non-drinking water" supply. Total iron and total 
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manganese will be determined using EPA Method 6010 and turbidity will be determined using 

EPA 180.1. A groundwater sample collected from the least contaminated well will also be 

analyzed for total suspended solids, alkalinity, microbial plate count, nitrogen, and phosphorus 

to facilitate the evaluation of remedial design alternatives. 

Soil samples collected during this investigation will be analyzed for DRO-TPH usmg the 

Modified EPA Method 8015/TN DRO. A composite sample of borehole cuttings from each site 

will be analyzed for TCLP Lead, Benzene, and TPH to aid in soil disposal. One soil sample 

per site will be analyzed for total organic carbon, microbial plate count, nitrogen, and 

phosphorus to facilitate the evaluation of remedial design alternatives. 

2.12 Data Reduction, Validation, and Reporting 

Laboratory procedures for data reduction and reporting will be based on standard operating 

procedures dictated by the requirements of NEESA 20.2-047B, Chapters 7 - Analytical Methods 

and 8- Maintaining Laboratory Approval. The specific procedures for data reduction, validation 

and reporting will be based on those outlined for Level C QC data in NEESA 20.2-047B, and 

the NCR-approved laboratory QA Plan. 

E/A&H's use of the laboratory will be accomplished by a services agreement. This contract will 

specify the scope of services to be performed by the laboratory, the specific analytical quality 

assurance requirements to be met, and the information to be developed and reported. 

2.13 Field and Laboratory Quality Control Checks 

Internal laboratory control checks used by the laboratory will be conducted in the laboratory by 

the laboratory staff. E/ A&H will conduct internal quality control checks of sampling procedures 

and laboratory analyses. These checks will consist of preparing and submitting sampling 

equipment rinsate blanks, trip blanks, field blanks, and field duplicates for analysis, and 

evaluating the laboratory analytical package. The data validation checklists, included as 
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Appendix B, will be used as guides in evaluating data collection, field records, and analytical 

performance, and in identifying valid data. 

The types and frequency of blank and other control check samples were determined using 

NEESA Level C as a guideline. The required control check samples frequencies are outlined 

in NEESA 20.2-047B, Chapter 3 - Site-Specific QC Requirements and Chapter 7 - Analytical 

Methods. For Level C QC, quality control measures can be discussed for sampling and analysis 

as follows. 

2.13.1 Field Data Quality 

Field work will be conducted and/or supervised by E/ A&H personnel to ensure that proper 

procedures are followed. Field records will be kept of all activities that take place during the 

investigation and these records will be maintained at the E/ A&H office in Memphis, Tennessee. 

These records will include any obstacles that may be encountered during the investigation. 

Field samples will be collected per the procedures outlined in Sections 2. 5 and 2. 8. Precision 

will be assessed by evaluating the results of duplicate and matrix spike duplicate samples. 

Accuracy will be assessed by evaluating the analyses of field blanks, trip blanks, laboratory 

matrix and surrogate spikes, and laboratory reagent blanks and blank spike samples. 

Duplicates are samples identical to the original, collected from the same location (e.g., well) at 

the same time under identical conditions. Duplicate samples are analyzed along with the original 

sample to obtain sample procedure precision and inherent sample source variability. Duplicate 

samples (water and soil) will be collected at a 10 percent frequency. The same samples used 

for field duplicates shall be split by the laboratory and used as the matrix spike (MS) and matrix 

spike duplicate (MSD). Therefore, for the designated duplicate sample, there will be analyses 

of the normal sample, the field duplicate, and the laboratory MS/MSD. 
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Field sampling personnel will need to coordinate with the laboratory in advance to ensure that 

sufficient QC sample volumes are collected and that QC samples are numbered in a manner that 

is compatible with the laboratory sample tracking system (to prevent misidentification of 

samples). 

Field blanks are sample containers filled with the source water used in the decontamination of 

equipment in the field. They are prepared, preserved and stored in the same manner as the other 

field samples. The field blanks are analyzed along with the field samples for the parameters of 

interest to check for contamination imparted to the samples by the water, sample containers or 

other outside sources. One field blank per water source per sampling event will be prepared. 

One field blank will consist of potable water and one field blank will consist of deionized or 

distilled water. 

Rinsate (or equipment) blanks are collected by retaining rinsate from sampling equipment. The 

equipment is rinsed with distilled water after full decontamination procedures have been 

performed. Rinsate samples are collected in the same type of container as the other field 

samples and preserved in the same manner. One rinsate sample will be collected and submitted 

for each analytical parameter of concern. Rinsate blanks will be collected weekly. The rinsate 

blank is analyzed along with the field samples for the parameters of interest to check for 

contamination imparted to the samples by the sampling equipment, containers, decontamination 

procedures or other outside source. 

Trip blanks are sample containers prepared in the laboratory with organic-free water and 

transported unopened with the sample bottles. Upon return to the laboratory, they are opened 

and analyzed along with the field samples for volatile parameters of interest. Trip blanks for 

all volatile parameters will be submitted to the laboratory at a frequency of one per sample 

shipping cooler. 
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The collection frequencies for quality control sample collection are summarized in Table 2-4. 

Table 2-4 
Sample Collection Frequencies 

QC Samples 

Measurement Parameter and Sample Regular Total 
Analytical Method Matrix Samples TB RB FB DUPL MS/MSD Samples 

Water 5 0 1 2 1 1 /1 11 
DRO-TPH Modified 8015/TN 

Soil 15 0 1 2 2 1 /1 22 

2.13.2 Analytical Data Quality 

Analytical data quality is assured through the use of NEESA guidelines for QA/QC as set forth 

in NEESA 20.2-047B. The guidelines include analysis and evaluation of matrix spikes and 

matrix spike duplicates. 

MS/MSD samples are prepared by the laboratory to assess the accuracy of the analytical method 

relative to matrix effects. Matrix effects are those sample components which interfere with the 

analysis of the contaminant of concern. Analysis of matrix spike duplicates will provide a basis 

for determining method precision specific to the matrix under investigation. Precision is 

measured as Relative Percent Difference (%) between duplicate analysis. Matrix spikes and 

matrix spike duplicates will be analyzed at a frequency of one per 20 samples per matrix. 

2.13.3 Field Data Package 

The field data package will include field records and measurements obtained at a site by E/ A&H 

personnel in accordance with SOUTHDIV Guidelines for Groundwater Monitoring Well 

Installation, and NEESA 20.2-047B, Chapter 7.2 - Deliverables and NEESA 20.2-031A, 

Chapter 6 - Monitoring Well Data Record Requirements. The package, including all field 

records and measurements obtained at the site by E/ A&H sampling personnel, may be validated 

by conducting procedures outlined below. 
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Review of Field Data: 

• A review of field data contained on water and soil sampling logs for completeness. 

Failure in this area may result in the data being invalidated for litigation or regulatory 

purposes. 

• A verification that field blanks, sampling equipment rinsate blanks, and trip blanks were 

properly prepared, identified, and analyzed. Failure in this area may compromise the 

analytical data package and result in some data being considered qualitative or invalid. 

• A check on field analyses for equipment calibration and condition. Failure in this area 

may result in the field measurements being invalidated. 

• A review of chain-of-custody forms for proper completion, signatures of field personnel 

and the laboratory sample custodian, and dates. Failure in this area may result in the 

data being invalidated for litigation or regulatory purposes. 

The field data package may be reviewed by the project QA Officer for completeness and 

accuracy using the checklist in Appendix B as a guideline. 

2.13.4 Analytical Data Package 

Review of the analytical data package will be performed by the project QA Officer. The review 

steps will be performed by applying as guidance the EPA Laboratory Data Validation Functional 

Guidelines for Evaluating Organics and Inorganics Analyses (Technical Directive Document No. 

HQ-8410-01) and EPA precision and accuracy statements for the analytical methods employed. 

NEESA 20.2-047B, Chapter 7.3 guidelines will be applied to all Level C data validation 

procedures. An Analytical Data Validation Checklist (Appendix B) will be used for this 

purpose. The analytical data package review procedure includes the procedures outlined below. 
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• Comparison of the data package to the reporting level requirements designated for the 

project, to confirm completeness. 

• Comparison of sampling dates, sample extraction dates, and analysis dates to check that 

samples were extracted and/or analyzed within the proper holding times. Failure in this 

area may render the data unusable. 

• Review of analytical methods and required detection limits to verify that they agree with 

the QAP and the laboratory contract. Failure in this area may render the data unusable. 

• Review of field and laboratory blanks will be done to evaluate possible contamination 

sources. The preparation techniques and frequencies, and the analytical results (if 

appropriate) will be considered. 

• Evaluation of all blanks (rinsate blanks, field blanks, trip blanks, reagent blanks, 

method blanks, and extraction blanks) must confirm freedom from contamination at the 

specified detection limit. All blank contaminants must be explained or the data 

applicable to those blanks labelled suspect and sufficient only for qualitative purposes. 

2.14 Performance and System Audits 

Audits will be performed before and during the work to evaluate the capability and performance 

of the entire system of measurement and reporting, i.e., experimental design, sampling (or data 

collection), analysis, and attendant quality control activities. 

2.14.1 Field System Audits 

The Site Project Manager is responsible for evaluating the performance of field personnel and 

general field operations and progress. The Site Project Manager will observe the performance 
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of the field operations personnel during each kind of activity such as water-level readings and 

sampling rounds. A formal systems audit of field operations personnel by the corporate QA 

officer will be performed on a biannual basis (for all projects) and a field audit report of each 

sampling team members will be maintained on file by E/ A&H. Where applicable, these audits 

will ensure that field operations are being conducted in accordance with NEESA 20.2-031A 

guidelines. 

2.14.2 Laboratory Systems Audit 

A laboratory systems audit is routinely conducted at least biannually by E/ A&H. These audits 

test methodology and assure that systems and operational capability are maintained. They also 

verify that quality control measures are being followed as specified in the laboratory written 

standard operating procedures and quality assurance plans (QAP). The Systems Audit Checklist 

used by the EPA Contract Laboratory Program (CLP) forms the procedural basis for conducting 

these audits. 

Laboratory-initiated audits will be conducted in accordance with guidelines set forth in NEESA 

20.2-047B, and the laboratory QAP as approved by the NCR. Under NEESA 20.2-047B 

guidelines, the project NCR is also responsible for laboratory inspections to ensure compliance 

with NEESA laboratory requirements. 

2.14.3 Performance Evaluation Audits 

A performance evaluation (PE) audit evaluates a laboratory's ability to obtain an accurate and 

precise answer in the analysis of known check samples by a specific analytical method. 

Following the analytical data validation described in Section 2.12, a performance evaluation 

audit of the laboratory may be conducted by E/ A&H. This audit may be conducted if it is 

determined that the quality assurance data provided are outside acceptance criteria control limits. 

PE audits may include a review of all raw data developed by the laboratory and not reported 

(laboratory non-reportables) and the submission of blind spiked check samples for the analysis 
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of the parameters in question. These check samples may be submitted disguised as field samples 

(the laboratory will not know the purpose of the samples), or the samples may be obvious 

(known) check samples (EPA or National Bureau of Standards traceable). 

PE audits may also be conducted by reviewing the laboratory's results from "round-robin" 

certification testing and/ or EPA CLP evaluation samples. An additional component of PE audits 

includes the review and evaluation of raw data generated from the analysis of PE samples and 

actual field samples that may be in question. 

2.14.4 Regulatory Audits 

It is understood that E/ A&H field personnel and subcontract laboratories are also subject to 

quality assurance audits by the EPA and the NCR. The NCR (under NEESA guidelines) will 

conduct laboratory inspections prior to approval for participation in any NEESA project, and will 

provide performance samples to the laboratory for approval purposes. 

2.15 Preventive Maintenance 

The field testing and monitoring equipment employed by E/ A&H during an investigation that 

may require preventive maintenance will be checked for proper operation before and after each 

use on a daily basis. These checks will be conducted at the beginning and end of each day. 

Any preventive maintenance, replacements, or repairs will be made as needed in accordance with 

manufacturer's instructions. 

Records of calibration and maintenance activities for each piece of non-rental equipment are 

contained in logbooks assigned to the equipment. Records for rental equipment will be kept in 

the site logbook. Preventive maintenance to be performed by the analytical laboratory will be 

performed in accordance with laboratory SOPs as established in an NCR-approved QAP. 
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If inadequate safety precautions are taken by the subcontractor or DOD oversight 

personnel 

or 

If it is believed that the subcontractor or DOD oversight personnel are or may be 

exposed to an immediate health hazard. 

Health and Safety training certificates forE/ A&H employees who may visit the site are provided 

in Appendix C. Current OSHA refresher training certificates will be available on site for all 

employees involved in field activities whose refresher course requirements come up for renewal 

before the project begins. 

3.2 Site Characterization 

3.2.1 Work Areas 

Site control will be established and maintained according to the recommendations in the EPA's 

Interim Standard Operating Safety Guides, Revised September, 1982. Three general zones of 

operation will be established to reduce the potential for contaminant migration and risk of 

personnel exposure: 

• The exclusion zone. 

• The contamination reduction zone. 

• The support zone. 

The exclusion zone will be located so that the area between the decontamination station and the 

work area entrances will be included. The contamination reduction zone will include the 

decontamination station and the support zone will be located beyond the contamination reduction 

zone. Only authorized personnel with a minimum of 40 hours health and safety training meeting 

the requirements of OSHA 29 CFR 1910.120 are permitted within the exclusion and 

contamination reduction zones. The exclusion zone will be the area within 20 feet of either side 

or the rear of the drill rig. 
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Precision is an estimate of the reproducibility of a method, and is estimated by several statistical 

tests: the Standard Deviation of the error distribution, the Coefficient of Variation and the 

Relative Percent Difference between replicate (duplicate) samples. E/A&H will determine the 

precision of a method by analyzing replicate data. 

Precision is then defined by the Coefficient of Variation (CV), which expresses the Standard 

Deviation as a percentage of the mean. An indicator of CV, Relative Percent Difference will 

serve as quality criterion for classification of data resulting from this investigation. Specific 

statistical comparison of duplicate samples (field and laboratory), as a measure of precision 

evaluating both sample collection procedures and laboratory instrument performance, may be 

accomplished by first comparing the obtained duplicate results with the published EPA criteria 

for method precision (Relative Percent Difference). 

The accuracy of a method is an estimate of the difference between the true value and the 

determined mean value. Specific statistical comparison of Percent Recovery values reported by 

the laboratory as a measure of method accuracy will be compared with the published EPA (or 

other appropriate regulatory entity) criteria for the accuracy of an individual method. 

Data completeness will be expressed both as the percentage of total tests conducted and required 

in the scope of work that are deemed valid. Methods for assessing data precision, accuracy, and 

completeness by the laboratory will be outlined in the approved laboratory QAP. 

2.17 Corrective Action 

During the course of any investigation, field personnel are responsible for seeing that field 

instruments and equipment are functioning properly and that work progresses satisfactorily. The 

field personnel are also responsible for ensuring performance of routine preventive maintenance 

and quality control procedures, thereby ensuring collection of valid field data. If a problem is 
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detected by the field personnel, the project manager shall be notified immediately, at which time 

problem correction will begin. Similarly, if a problem is identified during a routine audit by the 

project QA officer or the regulatory QA officer (or NCR), an immediate investigation will be 

undertaken and corrective action deemed necessary will be taken as early as possible. 

If corrective action is required by the analytical laboratory, it should be conducted in accordance 

with their NCR-approved QAP following guidelines provided in NEESA 20.2- 047B, Chapter 

4.5 - Out-of-Control Events. 

2.18 Quality Assurance Reports 

The laboratory is required to submit a monthly QC progress report to the NCR. E/ A&H will 

provide a data quality summary (QC Data Report) within the draft EAR for each site. The draft 

EARs will be submitted to the SOUTHDIV EIC with 15 working days after the receipt of 

analytical results from the laboratory. Assuming there are no unexpected delays, submittal will 

be approximately 55 days from the start up of field work. 
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The following Health and Safety Plan is written in conjunction with the Environmental 

Assessment Plan (EAP) to be conducted at the Building S-50 UST site located at Naval Air 

Station (NAS) Memphis in Millington, Tennessee. The project contract number is N62467-89-

D-0318. The monitoring program is being conducted to characterize the extent of contamination 

(soil and groundwater) at the site, and to determine if follow up action (i.e., cleanup or 

monitoring) is required to maintain compliance with environmental regulations. 

Applicability 

The provisions of the plan are mandatory for all onsite personnel engaged in the environmental 

assessment and any visitors to the site who will be exposed or have the potential to be exposed 

to onsite hazardous substances. All personnel will operate in accordance with the most current 

requirements of 29 CFR 1910.120, Standards for Hazardous Waste Workers and Emergency 

Responders. These regulations include the following provisions for employees exposed to 

hazardous substances, health hazards or safety hazards: training as described in 120(e), medical 

surveillance as described in 120(f), and personal protective equipment as described in 120(g). 

All field personnel assigned to field activities for the project must read this plan and sign the 

plan acceptance form before the start of site activities. Subcontractors will hold E/ A&H 

harmless from, and indemnify it against all liability in the case of any injury. At a minimum, 

all provisions of the E/ A&H health and safety plan will be followed. 

E/ A&H will suspend the site work and will instruct the subcontractor to evacuate the area under 

the following conditions: 
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If inadequate safety precautions are taken by the subcontractor or DOD oversight 

personnel 

or 

If it is believed that the subcontractor or DOD oversight personnel are or may be 

exposed to an immediate health hazard. 

Health and Safety training certificates forE/ A&H employees who may visit the site are provided 

in Appendix C. Current OSHA refresher training certificates will be available on site for all 

employees involved in field activities whose refresher course requirements come up for renewal 

before the project begins. 

3.2 Site Characterization 

3.2.1 Work Areas 

Site control will be established and maintained according to the recommendations in the EPA's 

Interim Standard Operating Safety Guides, Revised September, 1982. Three general zones of 

operation will be established to reduce the potential for contaminant migration and risk of 

personnel exposure: 

• The exclusion zone. 

• The contamination reduction zone. 

• The support zone. 

The exclusion zone will be located so that the area between the decontamination station and the 

work area entrances will be included. The contamination reduction zone will include the 

decontamination station and the support zone will be located beyond the contamination reduction 

zone. Only authorized personnel with a minimum of 40 hours health and safety training meeting 

the requirements of OSHA 29 CFR 1910.120 are permitted within the exclusion and 

contamination reduction zones. The exclusion zone will be the area within 20 feet of either side 

or the rear of the drill rig. 
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All personnel within the exclusion zone must use the prescribed level of personal protection. 

A checkpoint will be established at the edge of the exclusion zone to regulate the flow of 

personnel and equipment in and out of the area. The exclusion zone boundary is the hotline. 

All personnel crossing the hotline into the exclusion zone must use the buddy system. 

The person entering the exclusion zone must be accompanied by a person who is able to: 

• Provide his or her partner with assistance. 

• Observe his or her partner for signs of chemical or heat/cold exposure. 

• Periodically check the integrity of his or her partner's protective clothing. 

• Notify the shift supervisor, his representative or others if emergency help is 

needed. 

During Level B activities, at least one person shall remain outside the exclusion zone and have 

available at least the same level of personal protective equipment (PPE) as the buddies who are 

entering the exclusion zone. The person outside the exclusion zone will act as the safety 

observer and perform the security duties described in the section labeled Work Area 

Access/Egress of this section. 

The contamination reduction zone serves as a buffer between the exclusion zone and the 

support zone and is intended to prevent the spread of contaminants from the work areas. All 

decontamination procedures will be conducted in this area. Personnel will leave the support 

zone and enter the contamination reduction zone through a controlled access point. They must 

wear the prescribed personal protective equipment. Exiting the contamination reduction zone 

requires the removal of all contaminants through compliance with established decontamination 

procedures. 
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The support zone is the outermost area and is considered a non-contaminated or clean area. 

The support area will be equipped with an appropriate first -aid station and equipment to perform 

gross decontamination of equipment. 

3.2.2 Work Area Access/Egress 

All personnel entering the site exclusion zone must: 

• Check in with the E/ A&H Field Project Manager or representative. 

• Provide the E/ A&H Field Project Manager with the following information: 

The names of individuals entering the site work area. 

Destination in the site work area. 

Activity to be performed at that location. 

Duration of the planned activity. 

• The Field Project Manager will inform persons entering the site work area of the location 

of other activities taking place during the scheduled entry. If the Field Project Manager 

determines it is not safe for the scheduled entry, he or she can reschedule the entry or 

stop all other activities to perform the specific task. 

• When leaving the site work area, proceed directly to the decontamination station and 

check out with the Field Project Manager or his representative. All exits from the site 

work area must be made through the decontamination station. 

• Perform all necessary decontamination before leaving the decontamination station. 
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As stated in Section 3. 2.1 , the exclusion zone will extend 20 feet to the rear and sides of the 

drill rig. The exclusion zone will be clearly defined using yellow caution tape if the entry of 

non-authorized personnel is likely. 

The limit of the exclusion area and location and limit of the decontamination corridor and 

support area is based on existing physical assets such as location of utilities, buildings, roads, 

and security assets (See Section 3.2.1). 

3.3 Site Activities 

The activities to be performed during the investigation include the drilling and sampling of five 

soil borings/monitoring wells. Subsequent activities will include well purging, development, and 

sampling as required. Boring/well installations and associated field work descriptions are 

provided in Sections 1 and 2. 

3.4 Hazard Evaluation 

The field investigation will provide data needed to assess the extent of contamination at these 

sites, and to determine if follow-up action (i.e., cleanup or monitoring) is required to maintain 

compliance with environmental regulations. The investigation will focus around the former 

location of the underground storage tank (UST) at BuildingS-50. 

3.4.1 Chemical Hazards 

Due to the complex composition of suspected compounds, listing each individual component is 

impractical. Listed below are the potential chemical hazards posed by these substances and their 

most critical components (from a health and safety standpoint), and safety data associated with 

them. 
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Benzene is considered a human carcinogen by NIOSH (among others). As a result, all 

appropriate precautions should be taken to avoid or, at the very least, limit exposure to benzene. 

Signs and symptoms of exposure include: dizziness, weakness, euphoria, headache, nausea, 

vomiting, tightness of the chest, staggering. More severe exposure may result in blurred vision, 

tremors, shallow and rapid respiration, ventricular irregularities, paralysis, and unconsciousness. 

The OSHA PEL-TWA for benzene is 1 part per million (ppm). The STEL for benzene is 5 

ppm. 

Toluene is considered a moderate health hazard by the NFPA. Symptoms of exposure include: 

dizziness, exhilaration, and confusion at lower acute exposure levels, and incoordination, ataxia, 

unconsciousness, and death (eventually) may occur at high level acute exposures. 

The OSHA PEL-TWA for toluene is 100 ppm with an STEL concentration of 150 ppm. 

Xylenes occur as ortho-, meta-, and para- isomers, but for sake of discussion will be covered 

as a group. Signs and symptoms of exposure include: skin, eye, and mucous membrane 

irritation, euphoria, headache, giddiness, vertigo, ataxia, tinnitus, confusion, stupefaction, and 

coma at progressively higher exposure levels. 

The OSHA PEL-TWA for xylenes (total) is 100 ppm with a PEL-STEL of 150 ppm. 

Material Safety Data Sheets (MSDS) for benzene are included in Appendix D. 
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A Drilling Safety Guide has been included as Appendix E of this EAP. The guide covers the 

following topics: 

• Drilling Safety Guide 
• Drill Rig Safety Supervisor 
• Drill Rig Personal Protective Equipment 
• Drill Rig Housekeeping 
• Maintenance Safety 
• Safe Use of Hand Tools 
• Safety During Drilling Operations 
• Working on Derrick Platforms 
• Working on the Ground 
• Wire Rope Safety 
• Cathead and Rope Hoist Safety 
• Auger Safety 
• Rotary and Core Drilling Safety 

3.4.3 Heavy Equipment Operations 

Self-propelled equipment, such as drill rigs and trucks, must be inspected by the subcontractor 

and the equipment operator before being placed in operation. Defects that affect safety will be 

corrected in a timely manner to prevent a hazard to humans. When defects do make continued 

operation hazardous to humans, the defective equipment will be taken out of service. A tag 

indicating that the equipment shall not be operated nor the tag removed shall be placed in a 

conspicuous location on the equipment. The tag shall remain until it is demonstrated to the 

individual deadlining the equipment that it is safe to operate. 

Defects that affect safety will be reported to the E/ A&H site representative if they are not 

corrected immediately. The site representative will keep a log that will include the date the 

defect was reported, the identification of the piece of equipment, a description of the defect, and 

the date of repair. 

3-7 



Final Environmental Assessment Plan 
Building S-50 UST 

NAS Memphis, Millington, Tennessee 
May 28, 1993 

Operators of self-propelled mobile equipment will maintain control of the equipment while it is 

in motion. Speed will be consistent with conditions of roadways, grades, clearances, visibility, 

and traffic and the type of equipment used. Equipment will be operated at speeds that permit 

stopping and maneuvering in the tight work area determined by the site topography and layout. 

Humans will not be transported: 

• In or on dippers, clamshells or buckets. 

• In beds of mobile equipment. 

• On top of loads in mobile equipment. 

• Outside cabs, equipment operators stations, and beds of mobile equipment. 

• To or from work areas in over crowded equipment (i.e., the vehicle will not carry more 

persons than the number of seats on that vehicle). 

All self-propelled mobile equipment will have a service brake system capable of stopping and 

holding the equipment with its typical load on the maximum grade it travels. (This does not 

apply to equipment that was not originally equipped with brakes). If equipped, the parking 

brake on self-propelled mobile equipment will be capable of holding the equipment under typical 

load conditions on the maximum travel grade. All braking systems installed on self-propelled 

mobile equipment will be maintained in a functional condition. 

Repair or maintenance of equipment will be performed only after the power is off and the 

equipment blocked against hazardous motion. Starting or moving the equipment is allowed for 

adjusting or testing, provided that precautions are taken to protect the people involved. 

Seat belts will be provided and worn in all site vehicles. They will be maintained in functional 

condition and replaced when necessary to assure proper performance. Furthermore, seat belts 

will meet the requirements of SAE J386, Operator Restraint Systems for Off-Road Work 

Machines, (1985). 
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Mobile equipment will not be left unattended unless the controls are placed in the park position 

and the parking brake, if provided, is set, and the ignition turned off. Persons will not work 

on top of, under, or from mobile equipment in a raised position until the equipment has been 

blocked or secured to prevent it from rolling or falling accidently. 

All mobile drill rigs will be moved only when the drill rig boom is in the down position. Care 

will be taken to locate all overhead power lines before raising the drill rig boom. Under no 

circumstances, should the drill rig boom (or any other part of it) be positioned within 10 feet 

of exposed and energized electrical wires. The drill rig operator will be sure that there is 

enough overhead clearance before raising the drill rig through careful planning, (i.e., the drill 

rig will not hit or touch any overhead obstruction when raised, nor will it hit or touch any object 

while being raised). 

3.4.4 Physical Hazards During Operations 

Personnel conducting drill rig operations shall keep clear of all moving parts. Loose clothing 

shall not be worn to prevent entanglement with the drill rig. When conducting operations or 

survey work on foot, personnel will walk at all times. Running greatly increases the probability 

of slipping, tripping, and falling. When working in areas that support habitat for poisonous 

snakes, personnel shall wear protective chaps made of a heavy material designed to prevent 

snake bites to the legs. 

3.5 Employee Protection 

Employee protection for this project includes standard safe work practices, personal protective 

equipment, procedures and equipment for extreme weather conditions, work limitations, and 

exposure evaluation. 
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• Eating, drinking, chewing gum or tobacco, smoking or any activity that increases the 

probability of hand-to-mouth transfer and ingestion of material is prohibited in any area 

designated as contaminated, unless authorized by the Site Health and Safety Officer. 

• Hands and face must be thoroughly washed upon leaving the work area. 

• No contact lenses will be worn in work areas while invasive actions are conducted. 

• Whenever decontamination procedures for outer garments are in effect, the entire body 

should be thoroughly washed as soon as possible after the protective garment is removed. 

• Contact with contaminated or suspected contaminated surfaces should be avoided. 

Whenever possible, do not walk through puddles, leachate or discolored surfaces; or 

lean, sit, or place equipment on drums, containers, or on soil suspected of being 

contaminated. 

• Medicine and alcohol can exacerbate the effects from exposure to toxic chemicals. 

Prescribed drugs should not be taken by personnel on cleanup or response operations 

where the potential for absorption, inhalation or ingestion of toxic substances exists 

unless specifically approved by a qualified physician. Consumption of alcoholic 

beverages shall be avoided during operations. 

• Due to the possible presence of overhead power lines, adequate side and overhead 

clearance should be maintained to insure that the drill rig boom does not touch or pass 

close to any overhead lines. 
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• Due to the possible presence of underground utilities (including electric, natural gas, 

water, sewer, telephone, etc.), the activity and local utility representatives should be 

contacted and requested to identify all lines at the ground surface using characteristic 

spray paint or labelled stakes. A 3-yard buffer zone should be maintained during all 

subsurface investigations. 

• Due to the flammable properties of the potential chemical hazards, all spark or ignition 

sources should be bonded and/ or grounded or mitigated before soil boring advancement 

or other site activities begin. 

3.5.2 NAS Memphis General Rules of Conduct 

• Liquor, firearms, cameras, narcotics, tape recorders, and other contraband items are not 

permitted on the premises. 

• Any violation of local, state, or federal laws, or conduct which is outside the generally 

accepted moral standards of the community is prohibited. 

• Violation of the Espionage Act, willfully hindering or limiting production or sabotage is 

not permitted. 

• Willfully damaging or destroying property, or removing government records is 

forbidden. 

• Misappropriation or unauthorized altering of any government records is forbidden. 

• Securing government tools in a personal or contractors tool box is forbidden. 
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• Gambling in any fonn, selling tickets, articles, taking orders, soliciting subscriptions, 

taking up collections, etc. is forbidden. 

• Doing personal work in government shop or office, using government property or 

material for unauthorized purposes, or using government telephones for unnecessary or 

unauthorized local or long distance telephone calls is forbidden. 

• Compliance with posted signs and notices is required. 

• Boisterousness and noisy or offensive work habits, abusive language, or any verbal, 

written, symbolic, or other communicative expression which tends to disrupt the work 

of others or morale is forbidden. 

• Fighting or threatening bodily hann to another is forbidden. 

• Defacing any government property is forbidden. 

• Wearing shorts of any type and/or offensive logos, pictures, or phrases on clothing is 

forbidden. Shirts, shoes and pants or slacks or coverall-type garments will be worn at 

all times on government property. 

• All persons operating motor vehicles will obey all NAS Memphis traffic regulations. 

3.5.3 Personal Protective Equipment (PPE) 

Field activities which disturb soils will be initiated in Level D protection. Level D protection 

consists of hard hat, appropriate chemical resistant gloves, eye protection, and chemical 

resistant, steel toed and shank boots. This level of protection was chosen because petroleum 

contamination present at this site presents a significant skin absorption hazard. 
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Air monitoring for volatile organic compounds will be performed continuously during all 

sampling activities. Instruments will be continuous reading and intrinsically safe. Additional 

PPE upgrades to Level C will be initiated if airborne concentrations warrant respiratory 

protection. Level C will be initiated if concentrations of any contaminant exceeding 50 percent 

of the OSHA Permissible Exposure Limit (PEL) are encountered. See Table 3-1 for the specific 

criteria for use and equipment for each level of protection. 

Selection of Personal Protective Equipment 

It is important that personal protective equipment be appropriate to protect against the potential 

or known hazards at each cleanup or investigation site. Protective equipment will be selected 

based on the types, concentrations, and routes of personal exposure that may be encountered. 

In situations where the types of materials and possibilities of contact are unknown or the hazards 

are not clearly identifiable, a more subjective determination must be made of the personal 

protective equipment required, based on past experiences and sound safety practices. 

The appropriate level of protection will be determined before the initial entry based on the best 

available information. Subsequent information, (e.g., sampling results and site observations), 

may require changes in the original level selected. 

The levels of personal protection were determined by the USEP A and are to be used in selecting 

equipment for onsite activities. The levels are designated as Level A, B, C, and D. They 

correspond with the work areas in the exclusion zone and are consistent with the levels of 

protection described in Appendix E of OSHA 1910.120. 
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Level of 
Protection 

Level B • 

Level C • 

• 

. 

Level D . 
• 

• 

Notes: 

Table 3-1 
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Level of Protection and Criteria 

Criteria for Use Equipment 

When work areas contain less than 19.5 • Chemical resistant clothes, long sleeves, 
percent oxygen hooded, one or two pieces 

• Full-faced positive-pressure supplied air 
breathing apparatus or airline system with a 
30 minute escape bottle 

• Hard hat 
• Inner gloves and chemical resistant gloves 
• Steel toe and shank boots 

• Optionally: coveralls and disposable outer 
boots 

When airborne particulates (dust) warrant . Chemical resistant clothes, long sleeves, hood 
respiratory protection optional, one or two pieces 

• Full-faced piece, air purifying respirator 
When work areas contain at least 19.5 equipped with cartridges suitable for the 
percent oxygen hazard 

• Hard hat 
When concentrations of any contaminant • Inner gloves and chemical resistant gloves 
exceed 50% of PEL • Steel toe and shank boots 

• Coveralls and disposable outer boots 

When level B or C is not indicated . Inner gloves and chemical-resistant gloves 
needed to handle soil or water samples 

When airborne particulates do not warrant • Steel toe and shank boots 
respiratory protection • Hard hat (ANSI Z891-1969 standard) 

• Eye protection (ANSI Z87 .1-1968) standard 
When work areas contain at least 19.5 • Optionally: coveralls and disposable outer 
percent oxygen boots 

Level B protection will be selected when the highest level of respiratory protection is needed,but cutaneous exposure to the small 
unprotected areas of the body, (neck and back of head) is unlikely, or where concentrations are not known to be within 
acceptable standards. Additionally, the permissible limit for exposure to mixtures of all site gases will be checked using the 
requirements of 1910.1 OOO(d)(2)(i) to ensure that PEL is not exceeded. If the value calculated using this method exceeds 1.0, 
Level B PPE is required. 

Level C protection will be selected when the types and concentrations of inseparable material is know, or reasonably assumed 
to be no greater than the protection factors associated with air-purifying respirators, and exposure to the unprotected areas of 
the body is unlikely to cause harm. 
Dust concentrations require Level C PPE, where the respirable fractions exceed the PEL of 5 mg/m3 or the total concentrations 
exceed the PEL of 15 mg/m3. 

Level D protection will be chosen when measurements of atmospheric concentrations are at background levels and work 
functions preclude splashes, immersion, or the potential for unexpected inhalation or contact with hazardous levels of any 
chemicals. 
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Chemical-protective clothing is available in a variety of materials that offer a range of protection 

against different chemicals. The most appropriate material depends on the chemicals present and 

the tasks to be accomplished. Ideally, the material resists permeation, degradation, and 

penetration. Permeation is the process by which a chemical dissolves in and/or moves through 

a protective clothing material on a molecular level. Degradation is the loss of or change in the 

fabric's chemical resistance or physical properties due to exposure to chemicals, use or ambient 

conditions (e.g. sunlight). Penetration is the movement of chemicals through zippers, stitched 

seams or imperfections (e.g. pinholes) in a protective clothing material. 

Selection of chemical-protective clothing is a complex task and should be performed by 

personnel with training and experience. Under all conditions, clothing is selected by evaluating 

the performance characteristics of the clothing against the requirements and limitations of the 

site and task-specific conditions. If possible, representative garments should be inspected before 

purchase and their use and performance discussed with someone who has experience with the 

clothing under consideration. In all cases, the employer is responsible for ensuring that the 

personal protective clothing (and all PPE) necessary to protect employees from injury or illness 

that may result from exposure to hazards at the work site is adequate and of safe design and 

construction for the work to be performed (see OSHA Standard 29 CFR Part 1910.132 -

1910.137). 

Permeation and Degradation 

The selection of chemical-protective clothing depends greatly upon the type and physical state 

of the contaminants. This information is determined during site characterization. After the 

chemicals have been identified, available sources should be consulted to identify materials that 

are resistant to permeation and degradation by the known chemicals. One excellent reference, 

Guidelines for the Selection of Chemical-Protective Clothing, (ACGIH, 1985), provides a matrix 

of clothing material recommendations for approximately 300 chemicals based on an evaluation 

of permeation and degradation data from independent tests, vendor literature, and raw material 
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suppliers. Charts indicating the resistance of various clothing materials to permeation and 

degradation are also available from manufacturers and other sources. It is important to note, 

however, that no material protects against all chemicals and combinations of chemicals, and that 

no currently available material is an effective barrier to any prolonged chemical exposure. 

In reviewing vendor literature, it is important to be aware that the data provided are of limited 

value. For example, the quality of vendor test methods is inconsistent. Vendors often rely on 

the raw material manufacturers for data rather than conducting their own tests, and the data may 

not be updated. In addition, vendor data cannot address the wide variety of uses and challenges 

to which CPC may be subjected. Most vendors strongly emphasize this point in the descriptive 

text that accompanies their data. 

Another factor to bear in mind when selecting CPC is that the rate of permeation is a function 

of several factors, including clothing material type and thickness, manufacturing method, the 

concentrations of the hazardous substances, temperature, pressure, humidity, the solubility of 

the chemical in the clothing material, and the diffusion coefficient of the permeating chemical 

in the clothing material. Thus permeation rates and breakthrough time may vary depending on 

these conditions. Breakthrough time is the time from initial exposure until hazardous material 

is detectable on the inside of the CPC. 

Most hazardous wastes are mixtures for which specific data are not available to help make a 

good CPC selection. Due to a lack of testing, only limited permeation data for multi-component 

liquids are currently available. 

Mixtures of chemicals can be significantly more aggressive towards CPC materials than can any 

single component. Even small amounts of a rapidly permeating chemical may provide a pathway 

that accelerates the permeation of other chemicals. Formal research is being conducted on these 

effects. NIOSH is currently developing methods for evaluating CPC materials against mixtures 
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of chemicals and unknowns in the field. For hazardous waste site operations, CPC should be 

selected that offers the widest range of protection against the chemicals expected onsite. 

Vendors are now providing CPC material composed of two or even three different materials 

laminated together that provide the best features of each material. 

Heat Transfer Characteristics 

The heat transfer characteristics of CPC may be an important factor in selection. Since most 

chemical-protective clothing is virtually impermeable to moisture, evaporative cooling is limited. 

The thermal insulation value, called the clo value, of chemical-protective clothing is a measure 

of the capacity of CPC to dissipate heat loss through means other than evaporation. The larger 

the clo value, the greater the insulating properties of the garment and, consequently, the lower 

the heat transfer. Given other equivalent protective properties, clothing with the lowest clo 

value should be selected in hot environments or for high work rates. Unfortunately, clo values 

for clothing are rarely available at present. 

General Measures 

A primary goal of E/ A&H is the prevention of all occupationally related injuries and illnesses. 

The following practices are presented as general precautionary measures for reducing the risks 

associated with hazardous waste and spill operations. Failure to adhere to the measures will 

result in disciplinary action. 

Personal Protection 

• Be familiar with and knowledgeable about standard operating safety procedures. 

• Be familiar with, knowledgeable about, and adhere to instructions in site safety 

plan. 
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• Identify and arrange for emergency medical assistance. The location, telephone number 

and transportation capabilities of the nearest emergency medical facilities should be 

known. For particularly hazardous operations, onsite medical facility alerted. 

• Consider fatigue, heat stress and other environmental factors influencing efficiency of 

personnel. 

3.5.4 Procedures and Equipment for Extreme Weather Conditions 

Field activities for this investigation are scheduled to last approximately 2 weeks. The seasonal 

climate can be expected to be warm. If an upgrade to Level C is required, heat stress may be 

of concern for the health and safety personnel. Adverse weather conditions are important 

considerations in planning and conducting site operations. Overheating can cause physical 

discomfort, loss of efficiency and personal injury. 

Heat Stress 

Heat stress can result when the protective clothing decreases natural body ventilation even when 

temperatures are moderate. Working under various levels of personal protection may require 

the wearing of low permeability disposable suits, gloves and boots. This clothing will prevent 

most natural body ventilation. Discomfort due to increased sweating and body temperature (heat 

stress) will be expected at the work site. 

Heat stress is the metabolic and environmental heat to which an individual is exposed. The 

manifestations of heat strain are the adjustments made by an individual in response to the stress. 

The three most important categories of heat-induced illness are: heat exhaustion, heat cramps, 

and heat stroke. These disorders can occur when the normal responses to increased sweat 

production are not adequate to meet the needs for body heat loss or when the temperature 

regulating mechanisms fail to function properly. 
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Heat exhaustion is a state of collapse brought about by an insufficient blood supply to the 

cerebral cortex portion of the brain. The crucial event is low blood pressure caused by 

inadequate heart output and widespread expansion of blood vessels. 

Heat Exhaustion Factors- Factors which can lead to heat exhaustion are as follows: 

• Increased expansion of blood vessels which causes a decreased capacity of circulation to 

meet the demands for heat loss to the environment, exercise, and digestive activities. 

• Decreased blood volume due to dehydration. 

• Reduced blood volume due to lack of physical training, infection, intoxication (from 

industrial contaminants as well as from drinking alcohol), or heart failure. 

Heat Exhaustion Symptoms- The symptoms include extreme weakness or fatigue, dizziness, 

nausea, or headache. More severe cases may also involve vomiting and possible 

unconsciousness. The skin becomes clammy and moist, the complexion pale, and the oral 

temperature stays normal or low but the rectal temperature is usually elevated (99. 5 op -

101.3°F). Workers who are unacclimated run the highest risk. 

Heat Exhaustion Treatment -In most cases, treatment of heat exhaustion is fairly simple. 

The victim will be moved to a cool place. If the victim is unconscious, medical assistance must 

be sought. Mild cases may experience immediate recovery; however, more severe cases may 

require several days care. No permanent effects have ever been reported. 

Heat cramps result when the working muscles go into painful spasms. This may occur in those 

who perspire profusely in heat and who drink large quantities of water, but who fail to replace 

their bodies' salt flow. It is the low salt content in the blood that causes the cramping. The 

abdominal muscles as well as the muscles in the arms and legs may be affected. The cramps 
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may appear during or even after work hours. Persons on a "low sodium" diet should not be 

given salt. A physician must be consulted on the care of people with this condition. 

Heat stroke is the most serious of the health problems that arise while working in hot 

environments. It is caused by the breakdown of the thermo-regulatory system under stress. 

When this happens, perspiration stops and the body can no longer regulate its own temperature. 

Heat Stroke Symptoms - A heat stroke victim may be identified by hot, dry, and usually red 

or spotted skin. The body core temperature can exceed 105 op. Mental confusion, irritability 

and chills are common. These are all early warning signs of heat stroke; if the sufferer is not 

removed from the hot environment at once, more severe symptoms can follow, including 

unconsciousness, delirium, and convulsions, possibly ending in death. 

Heat Stroke Treatment- Heat stroke victims must be treated as a major medical emergency; 

medical assistance must be summoned immediately. 

Additional treatment: 

• First aid must be administered. 

• Individual must be moved to a cool location. 

• Individual must be cooled through wetting, fanning, or immersion. 

Care should be taken to avoid over-cooling and treatment for shock by raising the legs. Early 

recognition and treatment of heat stroke are the only means of preventing permanent brain 

damage or death. 

To reduce the potential for heat strokes: 

• Drink plenty of fluids (to replace loss through sweating). 

• Wear cotton undergarments to act as a wick to absorb moisture. 

• Make adequate shelter available for taking rest breaks to cool off. 
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In extremely warm weather, the Site Health and Safety Officer may also require these additional 

measures: 

• Wear cooling devices to aid in ventilation. (NOTE: the additional weight may affect 

efficiency.) 

• Install portable showers or hose down facilities to cool clothing and body. 

• Shift working hours to early morning and early evening. Avoid the hottest time of the 

day. 

• Frequently rotate crews wearing the protective clothing (if required). 

3.5.5 Work Limitations 

All site activities will be conducted during daylight hours only. All personnel scheduled for 

these activities will have completed initial health and safety training and actual field training as 

specified in 29 CFR 1910.120(e). All supervisors must complete an additional eight hours of 

training in site management. All personnel must complete an eight-hour refresher training 

course on an annual basis in order to continue working at the site. 

3.5.6 Exposure Evaluation 

All personnel scheduled for site activities have had a baseline physical examination which 

includes a stressing exam of the neurologic, cardiopulmonary, musculoskeletal and 

dermatological systems, pulmonary function testing, multi-chemistry panel and urinalysis and 

have been declared fit for duty. An exposure history form will be completed for each worker 

participating in site activities. An examination and updated occupational history will be repeated 

on an annual basis and upon termination of employment as required by 29 CFR 1910.120(£). 

The content of the annual or termination examination will be the same as the baseline physical. 

A qualified physician will review the results of the annual examination and exposure data and 

request further tests or issue medical clearances as appropriate. 
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After any job-related injury or illness, there will be a medical examination to determine fitness 

for duty or any job restrictions. The site health and safety manager will review the results with 

the examining physician before releasing the employee for work. A similar examination will 

be performed if an employee has missed at least three days of work due to a non-job related 

injury or illness requiring medical attention. Medical records shall be maintained by the 

employer or the physician for at least 30 years following the termination of employment. 

3.6 Monitoring Requirements 

Air monitoring will be accomplished using an LEL (lower explosive limit detector) and an HNU 

(or similar) photoionization detector during all borings and ground water well installations. The 

PID will be calibrated to measure volatile organic compounds relative to benzene using an 

isobutylene standard gas. Background (ambient) PID readings in the breathing zone will be 

collected before commencement of each day's field activities begin. LEL readings will be 

collected at the mouth of the borehole during all drilling and sampling activities. Air monitoring 

data will be recorded in the field log book. If volatile organic compounds concentrations (in the 

breathing zone) exceed background (ambient) readings by five ppm or more or percent LEL 

readings reach 20 percent (or 19.6 percent oxygen), field activities will immediately cease. 

Upon cessation of site activities, the Field Project Manager must contact the Health and Safety 

Officer. The Health and Safety Officer will be responsible for reassessing the hazards and 

prescribing revised health and safety requirements as necessary including upgraded personal 

protective equipment requirements, revised work schedules, and revised decontamination 

procedures. 

Field technicians will be made aware that they must report any unusual odors or soil 

discolorations. Each instrument shall be calibrated daily before site activities begin and at the 

end of each day's work. At the end of each work day and before calibration, each instrument 

shall be checked to ensure that it is free from surface contamination. 
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All Joint Venture (E/A&H) personnel who enter hazardous waste/spill sites or have the potential 

for exposure to hazardous materials from these sites must participate in the E/ A&H Medical 

Monitoring Program. The program is conducted by the E/A&H's company doctor with the 

company Health and Safety Officer. The purpose of the program is to identify any pre-existing 

illnesses or problems that would put an employee at unusual risk from certain exposures or 

respirators, and to monitor and evaluate exposure-related events where workers are involved in 

the handling of hazardous materials. Project managers should consult with the Health and Safety 

Officer and/or the company doctor concerning the scope of work and known or anticipated 

chemical hazards associated with each project. 

E/ A&H maintains the right to exclude certain individuals from particular jobs based on reports 

from the company doctor. The program will be reviewed on an annual basis to determine its 

effectiveness. 

The company doctor has been employed as an independent contractor to provide medical 

monitoring for E/ A&H. The doctor is responsible for the following aspects of the medical 

monitoring program: 

• Selection and quality assurance of medical and laboratory services involved in 

carrying out the monitoring program. 

• Development of a uniform medical record. 

• Record retention. 

• Employee notification of examination results. 

• Determination of content of the medical and biological monitoring programs. 

• Record review and correlation between potential exposure and effect. 

• Monitoring job related illness and injury for each employee. 
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Each employee will be given a preplacement examination to identify any preexisting illness or 

problem that would put the employee at an unusual risk from certain exposures; to assure that 

each employee can safely use negative pressure respirators; and to develop a data base to assess 

any exposure related events detected during periodic medical monitoring. Data accumulation 

will include variables such as age, sex, race, smoking, prior employment history, and other 

conditions that might bear upon the occurrence of subsequent events once employment begins. 

The preplacement examination includes: 

• Occupational history including previous chemical and carcinogenic exposures. 

• Medical history including demographic data, family history, personal habits, past medical 

history and a current symptomatic review of systems. 

• Fertility history. 

• Physical examination, stressing examination of the neurologic, cardiopulmonary, 

musculoskeletal and dermatological systems. 

• Physiological parameters including blood pressure and visual acuity testing. 

• Pulmonary function testing including FVC, FEVI and FEV 25-75. 

• Electrocardiogram. 

• PA and lateral chest X-ray. 

• A multi-chemistry panel including tests of kidney and liver function. 

• Red blood cell cholinesterase. 

• Audiogram. 

The history, physiological parameters, X-ray, screening tests and laboratory studies will be done 

before the physical examination. After the physical examination, the medical examiner will 

review the results of the examination and special studies with each employee and facilitate 

referral for further evaluation of abnormalities detected during this examination. The Health and 

Safety Officer will provide each employee with a written summary and detailed results of the 
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examination along with treatment of any job restrictions. Additional medical testing procedures 

(e.g. ophthalmology/optometric assessment, specialized audiometric testing, etc.) may be 

required at the discretion of E/A&H's attending physician. 

Periodic and Exit Examinations 

An examination and updated occupational history will be repeated annually and include: 

• Updated occupational and medical history 

• Physical examination, stressing examination of the neurologic, cardiopulmonary, 

musculoskeletal and dermatological systems 

• Pulmonary function testing including FVC, FEVI and FEV 25-75 

• Multi-chemistry panel including tests of kidney and liver function 

• Urinalysis 

The company doctor will review the results of annual examination and exposure data, and 

request further tests or issue medical clearances as appropriate. 

An examination will also be administered when an employee leaves the company. The company 

doctor will be consulted for the contents of the exam, except when the employee has had an 

exam within 6 months or when there has been no site work since the last examination. 

Return-to-Work Examinations 

After any job-related injury or illness, a medical examination is required to determine fitness for 

duty or to identify any job restrictions. The medical examiner will review the results of this 

back-to-work examination with Company doctor before to releasing the employee for work. A 

similar examination will be performed if an employee has missed at least 3 days of work due 

to a non-job-related injury requiring medical attention. 
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Medical records will be maintained in a confidential manner so that only authorized persons will 

have access to the records. The authorized personnel will include medical staff of the joint 

venture or contract medical personnel, the individual, the individual's personal physician or the 

individual's designated representative. Upon request, the individual may obtain a copy of the 

medical file, which will be provided within 15 days of the receipt of the written request. 

Information used for research, testing, statistical, or epidemiologic purposes will have all 

identifying data removed, including the identity of the individual. Any medical information or 

findings obtained which do not affect the individual's job performance will not be made available 

to E/A&H to maintain the patient-physician confidentiality. Upon death, retirement, 

resignation, or other termination of services, the records will be retained by E/ A&H or 

contracting physician. 

3. 7 Decontamination 

A decontamination zone will be established and will include one area for sampling equipment 

and one area for personnel decontamination (if necessary). 

3. 7.1 Personnel Decontamination 

The decontamination procedures, based on Level D protection, will consist of: 

• Brushing heavily soiled boots and rinsing outer gloves and boots with soap and water. 

• Removing outer gloves and depositing them in a plastic lined container. 

• Hard hats and eye protection should also be washed thoroughly at the end of each work 

day with a soap and water solution. 

• All field personnel are to be instructed to shower as soon as possible after leaving the 

site. 

Decontamination procedures will be conducted at the lunch break and at the end of each work 

day. 
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If higher levels of personal protection equipment are needed, adjustments will be made to these 

procedures and an amendment will be made to this health and safety plan. 

3. 7.2 Closure of the Personnel Decontamination Station 

Used decontamination and rinse solutions (soap and water solutions) from sampling tool 

decontamination will be containerized in drums with purge and development water for future 

chemical analysis. Reusable clothing will be dried and prepared for future use. All washtubs, 

pails, buckets, etc. will be washed, rinsed and dried at the end of each workday. 

All contaminated soils produced during decontamination activities will be containerized in drums 

along with drill cuttings and other soil waste produced during site activities. These soils will 

be subsequently disposed of in accordance with TDEC guidelines for UST-contaminated soil 

disposal (if applicable). 

3.8 Authorized Personnel 

Personnel anticipated to be onsite at various times during site activities include: 

• EnSafe/Allen & Hoshall Task Order Manager- Mr. Lawson Anderson 

• EnSafe/ Allen & Hoshall Field Project Manager - To Be Determined 

• EnSafe/ Allen & Hoshall Field Geologist - To Be Determined 

• EnSafe/ Allen & Hoshall Site Health & Safety Officer - Mr. Rick Barlow 

• EnSafe/ Allen & Hoshall Representatives - To Be Determined 

• SOUTHDIV, Engineer-in-Charge- Mr. John Karlyk 

• NAS Memphis, Site Contact- Mike Kempf 

• Drilling Subcontractor- To Be Determined 

3.8.1 Responsibilities of EnSafe/Allen & Hoshall Field Project Manager 

The Project Manager will direct the site investigation and operation. The Project Manager has 

the primary responsibility for assuring that all personnel are aware of: 
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• Names of personnel and alternates responsible for site safety and health 

• Safety, health and other hazards present on the site 

• Use of personal protection equipment and assuring that the equipment is available 

• Work practices by which the employee can minimize risks from hazards 

• Safe use of engineering controls and equipment on the site 

• Medical surveillance requirements including recognition of symptoms and signs which 

might indicate over exposure to hazards 

• Site control measures, decontamination procedures, site standard operating procedures 

and the contingency plan and responses to emergencies including the necessary PPE. 

The Project Manager is also responsible for assuring that all employees have received at least 

40 hours of health and safety instruction, off the site, and actual field experience under the direct 

supervision of a trained experienced supervisor. Workers who may be exposed to unique or 

special hazards shall be provided additional training. 

The Project Manager also monitors the performance of personnel to ensure that mandatory health 

and safety procedures are being performed and corrects any performances that do not comply 

with the Health and Safety Plan. (Copies of health and safety training certificates must be 

available for review by the E/A&H Project Manager and Site Safety Officer.) 

Additional responsibilities extend to ensuring that all field personnel employed on the site are 

covered by a medical surveillance program as required by 29 CFR 1910.120(f): 

• Consulting with the Health and Safety Officer and/ or other personnel 

• Preparation and submittal of any and all project reports- includes progress, accident, 

incident, contractual, etc. 
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• Monitoring personnel decontamination to ensure that all personnel are complying with the 

established decontamination procedures. 

3.8.2 Responsibilities of EnSafe/ Allen & Hoshall Site Health and Safety Officer 

The E/ A&H Health and Safety Officer has the primary responsibility for: 

• Assuring that a copy of the Health and Safety Plan is maintained onsite during all field 

activities. 

• Advising the Field Project Manager on all health and safety related matters involved at 

the site. 

• Directing and ensuring that the safety program is being correctly followed in the field, 

including the proper use of personal protective and site monitoring equipment. 

• Ensuring that the field personnel observe the appropriate work zones and decontamination 

procedures. 

• Reporting any safety violations to the Project Manager. 

• Conducting safety briefings during field activities. 

The Site Health and Safety Officer will be a person trained in safety and industrial hygiene. 

After the project begins and the Site Health and Safety Officer has had time to evaluate actual 

hazardous site conditions, he/she may determine that a member of the project team may assume 

the duties of the Site Health and Safety Officer. 

The person responsible for daily health and safety will be trained to use the air monitoring 

equipment, interpret the data collected with the instruments, and be familiar with symptoms of 
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heat stress and cold exposure and the location and use of safety equipment onsite. He will also 

be familiar with this health and safety plan. 

The following criteria outline when the Site Health and Safety Officer will be replaced: 

(1) termination of employment, (2) sickness, (3) end of shift, (4) injury, or (5) death. It should 

be noted that under site work schedules only one shift will be working. As a result, the Site 

Health and Safety Officer will be responsible for the day shift. If circumstances arise that 

require work during other periods, an alternate Site Health and Safety Officer will be designated. 

3.8.3 Responsibilities of Onsite Field Personnel 

All onsite field personnel will be responsible for the following: 

• All personnel going onsite must be thoroughly briefed on anticipated hazards and trained 

on equipment to be worn, safety procedures to be followed, emergency procedures and 

communications. 

• Required respiratory protective devices and clothing must be worn by all personnel going 

into areas designated for wearing protective equipment. 

• Personnel must be fit-tested before using respirators. 

• No facial hair which intrudes on the sealing surface of the respirator is allowed on 

personnel. 

• Personnel on site must use the buddy system when wearing respiratory protective 

equipment. As a minimum, a third person, suitably equipped as a safety backup, is 

required during initial entries. 
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• Visual contact must be maintained between pairs onsite and site safety personnel. Field 

personnel should remain close together to assist each other during emergencies. 

• All field personnel should make use of their senses to alert themselves to potentially 

dangerous situations which they should avoid, e.g., presence of strong and irritating or 

nauseating odors. 

• Personnel should practice unfamiliar operations prior to doing the actual procedure in the 

field. 

• Field personnel shall be familiar with the physical characteristics of the site, including: 

wind direction in relation to contamination zones 

accessibility to associates, equipment and vehicles 

communications 

operation zones 

site access 

nearest water sources 

• The number of personnel and equipment in the contaminated area must be kept to a 

minimum, consistent with effective site operations. 

• Procedures for leaving a contaminated area must be planned and implemented before 

going onsite in accordance with the Site Health and Safety Plan. 

• All visitors to the job site must comply with the Health and Safety Plan procedures. 

Personal protection equipment may be modified for visitors depending on the situation. 

Modifications must be approved by the Site Health and Safety Officer. 
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All hazardous waste site activities present a potential risk to onsite personnel. During routine 

operations, risk is minimized by establishing good work practices, staying alert and using proper 

personal protective equipment. Unpredictable events such as physical injury, chemical exposure 

or fire may occur and must be anticipated. 

If any situation or unplanned occurrence requires outside or support service, Mike Kempf, NAS 

Memphis site contact, will be informed and the appropriate contact from the following list will 

be made: 

Contact 

Mike Kempf 

John Karlyk 

Law Enforcement 

Fire Department 

Hospital Emergency 

Poison Center 

Lawson Anderson 

Agency or Organization 

NAS Memphis 

SOUTIIDIV EIC 

NAS Memphis Security 

NAS Memphis Security 

Naval Hospital 

Methodist North 

Southern Poison Control Center 

CHEMTREC 

EnSafe/ Allen & Hoshall 

Telephone 

(901) 873-5462 

(803) 743-0624 

911 

911 

(901) 873-5801 

(901) 372-5211 

(901) 528-6048 

(800) 424-9300 

(901) 372-7962 

John Karlyk, SOUTIIDIV Engineer-in-Charge will be contacted after appropriate emergency 

measures have been initiated onsite. 

Site Resources 

Telephones for emergency use are located in Building S-50 adjacent to the work area. First aid 

equipment, restroom facilities and water supplies at the work sites will be pre-arranged with 

NAS Memphis personnel prior to the commencement of field activities. 

3-32 



3.10 Emergency Procedures 

An emergency can be defined as: 

Final Environmental Assessment Plan 
Building S-50 UST 

NAS Memphis, Millington, Tennessee 
May 28, 1993 

• Any member of the field crew is involved in an accident or experiences any adverse 

effects or symptoms of exposure while on site; or 

• A condition is discovered that suggests the existence of a situation more hazardous than 

anticipated. 

The following procedures should be followed in anticipation of any emergency: 

• Site work area entrance and exit routes will be planned and emergency escape routes 

delineated by the Site Safety Officer. 

• If any member of the field team experiences any effects or symptoms of exposure while 

on the scene, the entire field crew will immediately halt work and act according to the 

instructions provided by the Site Safety Officer. 

• For applicable site activities, wind indicators visible to all onsite personnel will be 

provided by the Site Safety Officer to indicate possible routes for upwind escape. 

• The discovery of any conditions that would suggest the existence of a situation more 

hazardous than anticipated will result in the suspension of work until the Safety Officer 

has evaluated the situation and provided the appropriate instructions to the field team. 

• If an accident occurs, the Project Manager is to complete an accident report form for 

submittal to the managing principal-in-charge of the project. 

• If a member of the field crew suffers a personal injury, the Site Health and Safety Officer 

will call 911 (serious injury) to alert appropriate emergency response agencies or 

3-33 



Final Environmental Assessment Plan 
Building S-50 UST 

NAS Memphis, Millington, Tennessee 
May 28, 1993 

administer on-site first aid (minor injury) as the situation dictates. An Accident Report 

Form will be completed for any such incident. 

• If a member of the field crew suffers a chemical exposure, the affected areas should be 

flushed immediately with copious amounts of clean water, and if the situation dictates, 

the Site Health and Safety Officer should alert appropriate emergency response agencies, 

or personally ensure that the exposed individual is transported to the nearest medical 

treatment facility for prompt treatment. An Accident Report Form will be completed for 

any such incident. 

Additional information on appropriate chemical exposure treatment methods is provided in 

MSDSs in Appendix D. Directions to the nearest emergency medical facility capable of 

providing general emergency medical assistance and treating chemical bums are provided in 

Appendix F. 

3.11 Forms 

The following forms will be used in implementing this Health and Safety Plan: 

Plan Acceptance Form 

Plan Feedback Form 

Exposure History Form 

The Plan Acceptance Form will be filled out by all employees working on the site prior to 

commencement of site activities. The Plan Feedback Form will be filled out by the Site Safety 

Officer and any other onsite employee who wishes to fill one out. The Exposure History Form 

will be completed by both the Field Project Manager and the individual(s) for whom the form 

is intended. Examples of each form are provided in Appendix G. 

All completed forms must be returned to the Task Order Manager at EnSafe/ Allen & 

Hoshall, Memphis, Tennessee. 
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