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1.0 INTRODUCTION

In May 1984, the Florida Department of Environmental Regulation
(FDER) adopted Chapter 17-61 of the Florida Administrative Code
(FAC) and began regulating stationary storage tanks in the
state. The FDER requlations require registration and system
compliance for stationary storage tanks that dispense petroleum
fuels for transportation use. The U.S. Environmental
Protection Agency (EPA) regulations (40 CFR 280 and 281) were
finalized in late September 1988 and became effective in late
December 1988. The EPA regulations will include all storage
tanks including non-transportation tanks (i.e., new oil, waste
oil, emergency generator fuel tanks, etc.). TDER is expected
to incorporate the EPA regulations into a revision of Chapter
17-61 FAC in mid to late 1989. The EPA regulations are not
included in the scope of this project. This Storage Tank
Management Plan will address only those tanks that are
regulated under the current FDER regulations.

Faced with the task of managing approximately 1,000 storage
tank systems at 22 Naval activities in Florida including 300
transportation related tank systems, Southern Division (SDIV)
Naval Facilities Engineering Command (NAVFACENGCOM) began an
aggressive program to comply with the retrofitting schedule set
forth by Chapter 17.61.060 FAC.

In December 1986, a letter was sent to the FDER Solid Waste
Section apprising FDER of SDIV’s intention to comply with
Chapter 17-61 FAC and outlining all actions taken to date.
These actions included:

o education of activity personnel responsible for tank
compliance;
o compiling an inventory of stationary storage tanks

located at each activity;

o) registration of transportation related tanks greater
than 550 gallons with the state; and

o conducting a preliminary evaluation of measures
necessary to achieve compliance with Chapter 17-61
FAC.

Upon completion of these actions and the identification of the
Naval group responsible for each storage tank system, funding
requests will be submitted for upgrading, replacement or
removal of the storage systems to bring them into compliance
with the state regulations.

1
5400NRLO4.TXT
F00.06.88



Because funding requests require a period of approximately four
Years to be processed and approved, the Navy cannot meet FDER's
storage system retrofitting schedule for some of their storage
systems. To comply with the state regulations during the time
period between the required retrofitting schedule and the
Navy's funding approval and proposed schedule, SDIV requested
interim alternate procedures for those storage systems that
would not mcet FDER's retrofitting schedule.

A meceting was held at FDER in September 1987, which was
attended by representatives of IFDER and personnel from SDIV
NAVIFACENGCOM and E.C. Jordan Co. The purpose of this meeting
was to discuss the development of Alternate Procedures, as
outlined in Chapter 17-61 FAC, since the Navy was unable to
meet compliance deadlines due to budget constraints. It was
mutually agreced during the September 1987 meeting that SDIV
should submit an Alternate Procedure Request as outlined in
Chapter 17-61 FAC which would include specific data on all
regulated tanks at each activity and a proposed Alternate
Procedure that would be implemented for each tank that is not
in compliance. The proposed Alternate Procedure Request would
be included with or be followed by a Storage System Management
Plan, to be submitted to FDER by July 25, 1988.

In December 1987, SDIV contracted E.C. Jordan Co. (Jordan) to
conduct a study of the Navy's petroleum storage systems in the
State of Florida and in cooperation with SDIV and the various
activities, develop a Storage System Management Plan.

The formal Alternate Procedure Request for all Naval activities
in the State of Florida was submitted by SDIV and received by
FDER in Tebruary 1988. The Storage system Management Plans
were submitted by SDIV and received by FDER in July 1988. The
alternate procedure measures that will be implemented at the
activity during the interim compliance period are addressed in
this Final Storage System Management Plan.

1.1 Purpose and Scope

SDIV NAVIFACENGCOM, acting on behalf of the various Naval
activities, has been working with the FDER for the past two
years to develop a Storage Tank Management Plan which will
ultimately produce an environmentally sound program in full
compliance with Chapter 17-61 FAC.

The purpose of this Storage System Managcmcnt Plan is to:

1) Identify all CXlStlng storage ayctcms located at
Naval activities in Florida;
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2) Recommend environmentally sound Alternate Procedures
for regulated tanks as specified in Chapter 17-61.08
FAC that would be implemented until such time as the
systems are brought into compliance; and

3) Develop recommendations for final compliapce action
by removing, replacing or upgrading existing
regulated storage systems.

The scope of services performed by Jordan as part of the
development of this Storage System Management Plan for each
activity consisted of the following:

1. Available information on underground and above ground
storage systems was compiled by SDIV and the various
activities and reviewed by Jordan personnel. This
information included but was not limited to a review of
all previously submitted tank registration forms, as-built
plans and previous inventory studies of storage tank
systems.

2. Site visits were conducted by Jordan and SDIV personnel at
ten major activities in Florida that included:

Key West Naval Air Station
Pensacola Naval Air Station
Pensacola Public Works Center
Pensacola Naval Supply Center
Whiting Field Naval Air Station
Jacksonville Naval Air Station
Jacksonville Naval Fuel Depot
Mayport Naval Station

Cecil Field Naval Air Station
Orlando Naval Training Center

0Oo0o0O0OO0O0QOO0OO0OO0ODO

These activities dispense large quantities of transportation
fuels. The site visits provided an opportunity to verify
previously compiled information with activity personnel,
inspect storage systems, review current tank inventory and
maintenance operations and discuss various management options
and proposed action dates with activity personnel.

Because of the close proximity of the major activities to other
activities that dispense small quantities of fuel, site visits
were also conducted at:

Pensacola Naval Aviation Depot

Saufley Field, Pensacola

Corry Field, Pensacola

Jacksonville Naval Aviation Depot

Detachment Astor, Pinecastle

Orlando Naval and Marine Corps Reserve Center

000000
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0 Orlando Naval Rescarch Laboratory

Site visitation reports were prepared after each visit. These
reports summarized the visit and listed any planning or
management action items that were discussed and agreed upon
with activity personnel. A copy of the site visitation report
is presented in Appendix A. At activities where site visits
were not conducted, a telephone conference with base personnel
was performed to verify existing information and to develop
Alternate Procedures, establish target dates and update
management plans.

3. A Tank Inventory and Management System (TIMS) was
developed to store data on existing and proposed tank and
piping construction along with interim-compliance
alternate procedures that should be carried out until such
time that systems can be brought into compliance. TIMS
will allow SDIV to accurately track interim compliance and
changes in various storage systems at each activity.

q. Based on information compiled during the review and site
visits, this Storage System Management Plan was developed.
It presents proposed system changes, target dates, costs
and alternate procedures that should be implemented until
such time that final compliance action is taken. Draft
Storage System Management Plans were distributed to cach
activity for review and their comments and recommendations
have been incorporated in the final Storage System
Management Plan.

This document represents the Storage System Management Plan and
includes the following information:

o} A description of the Tank In?entory and Management
System (TIMS) data base developed for each facility’
and an explanation of data contained in the data
base; :

o A brief description of each activity, its mission ana
physical layout including a discussion of the
hydrogeologic setting and the use of various aquifers
as water supply sources:

o) Presentation of the facility specific TIMS data base:
and ' ' o
o A discussion of regulated transportation systems at

cach activity that includes a brief description of
the storage system, the recommended or approved

- Alternate Procedure, and a brief discussion of the
proposed action for each storage systen.
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2.0 TANXK TINVENTORY AND MANAGEMENT SYSTEM (TIMS)

2.1 Description of TIMS

With the large number of storage tank systems located at the 22
Naval activities in Florida, a data base system is needed to:

o locate and identify each storage tank system;

o provide information on activity location and activity
contact; and

o provide information on inventory procedures, spill
history and proposed system changes and schedules.

TIMS was developed for SDIV on a PC-based computer utilizing
the DBase IIXI Plus software package. The TIMS data base will
assist SDIV and the activities in managing various testing,
construction and remedial programs associated with the storage
systems. It also provides ease in accessing, storing and
reporting data for each activity and each tank systemn.

TIMS is designed to incorporate information from FDER's tank
registration program and presents this information in a similar
but expanded format. This design provides continuity with
FDER's tank registration in one data base.

2.2 TIMS Information Sources

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

o Activify reports relating to petroleum storage
systems previously prepared for SDIV by McClelland
Engineers, Inc. (1985-1987);

0 Tank Registration Forms previously prepared and
submitted to FDER for all tanks greater than 550
gallons; and

o Information, including as-built plans and contract
specifications for storage tank systems, provided by
activity personnel during the site visit.

Transportation tank systems which are currently regulated under
Chapter 17-61 TFAC were visited by Jordan and SDIV personnel at
the major Naval activities that dispense large quantities of
transportation fuel. These visits occurred between March and
May 1988. Information on these storage systems was verified
for those components of the system that could be observed.

5
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Because of the large number and diversity of the .
non-trancsportation related storage tank systems, information on
these systems could not be verified.

2.3 Informatipn Contained in the TIMS Data Dase

TIMS contains information on three areas of Storage Tank
Management. These three arcas include Naval activity
information, physical information on the storage systems, and
management and planning information.

2.3.1 VNaval Activity Information

This section of TIMS provides physical information on each
Naval activity that includes: )

o 'actiyity name and location by city and county;
o FDER tank fegistration identification number;
o} activity contact for storage tank information;
o phone number of the contacf; and

o coded activity identification number.

The coded activity identification number, called the ECJID
number, is a means of describing the location and description
of an activity into a 10 digit coded name. Tor example, the
ECJID number for the Jacksonville Naval Air Station is
TL16JAXNAS. DBroken into its seceparate components it describes
the activity as follows: -

FL1GJIAXNAS
State County Nearest ~Activity
No. City Description
L 16 JAX NAS

The ECJID number provides the user with the flexibility to
retrieve information in TIMS by Region, State, County, City or
activity type.

2.3.2 Thysical Information On_the Storaqge Tank Systems

The physicql in?ormation on the storage tank system in TIMS is
presented in this report. This information includes:

o tank number:
o date of the tank installation:

6
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contents of tank:

whether the storage tank system is transportation
related as defined by Chapter 17-G1 TAC;
storage tank capacilty in gallons:

above ground or underground tank;
construction material of tank:;

construction material of piping:

types of leak detection systems;

current status of the tank system;

date of last tank testing or inspection; and
proposed interim compliance measures.

oo

00000000

Table 2-1 presents the key to the coded physical information.

The letter codes presented in Table 2-1 were largely derived
from the FDER's Tank Registration Form, previously submitted to
FDER by SDIV. Conscquently the letter codes in Table 2-1 are
the same as those used by FDER on the Tank Registration Torm.
However, due to the diversity of storage systems utilized by
the Navy, it was necessary to add codes in some sections to
more accurately describe the physical characteristics of
certain storage systems. Those items in Table 2-1 (TIMS Xey)
that are the same as those used hy TFDER in the Tank
Registration Form are identified by an asterisk.

2.3.3 Management and Planning Information

Management and plannlng information for cach storage tank
system contained in TIMS is presented as follows

tank number;

environmental risk rating:

target date when proposed action will take place:
proposed action for tank system;

cost estimate:

date when action was completed;

inventory recoxrds, method and frequency;

spill or leak history of tank systems; and
general remarks and recommendations.

OO0O0OO0OOOOOO

2.3.3.1 Tank Number. The tank number identifies the storage
tank system and usually corresponds to an adjacent building
number at each activity. The tank number is the coordinating
parameter when viewing the TIMS data base. The tank systems
presented in the data base tables will always be listed in the
same order.

2.3.3.2 Environmental Risk Rating. The goal of the risk
rating is to prioritize a population of storage systems in
order to differentiate those systems which have a. high

7
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potential to cause serious environmental or financial problems
from those with a low potential. DBy addressing storage systems
identified as high risk first, the total liability posed by the
tank population can be reduced most efficiently and cost
cffectively.

The risk rating used for this program is divided into two
categories:

o Specific storage system factors which affect the
likelihood of a storage system leak (i.e., tank and
piping construction materials) and the likelihood
that a leak will be detected if it occurs (i.e., leak
detection device); and

o Site specific factors that will influence the impact
potential to human health and the environment in the
event of a leak (i.e., nearby water supply wells,
buried utilities, nearby surface waters, basements,
ete.).

A number was assigned to the storage tank systems for cach of
the 16 factors of the risk rating; the higher the number, the
higher the environmental risk. A distribution curve was made
of the summation of the factor numbers for each storage tank
system. Crouping separations between a low, moderate or high
rislk were made at distinctive areas along the distribution
curve. A more detailed description of the risk rating system
and a copy of the risk rating worksheet are presented in
Appendix B.

Limitations. DBecause of the subjectivity and limitations of
the risk factors, the prioritization scale was designed to
remain relatively indefinite (high, moderate, low). The risk
ranking includes a number of assumptions:

o that the environmental risk factor assigned assures
uniform surface and subsurface conditions;

o that installation practices for all storage systems
vere uniform; and

o that storage tank systems are well maintained (i.e.,
catho@1c protection systems) and lecak detection
practices are executed (i.e., inventory control).

2.3.3.3_ Proposed Target Date. The proposed target date
presents a date scheduled by activity planning on which a
proposed action on a storage tank system will be completed.
The.tgrget date is dependent on the length of time estimated to
£olicit the Department of Defense and receive funding. For

9
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special projects or Military Construction (MILCON) projects
that have been requested, a 4 to 6 year lead time may be
required. '

2.3.3.4__Proposecd Action for a Storage System. The proposed
action for a storage system is an action planned by the
activity that will upgrade the storage system for the purpose
of modernizing or improving the existing system or to bring it
into compliance with existing state and federal regulations.
The proposed action may include such items as storage system
removals, replacement or retrofits.

2.3.3.5 Cost Eastimates. The estimated budget to perform a
proposed action is an estimate of the total cost for executing
the proposed action. It can also be the amount budgeted in a
special MILCON project for performing the proposed action.

2.3.3.6_ nction Completion Date. The action completion date is
the actual date that the proposed action was completed. TFor
example, if a tank system was removed in June 1985, the ,
propoced action would state "removal" and the action completion
date would be June 31, 1985.

2.3.3.7 Inventory Records, Method and Frequency. This section
presents information on the methodology and frequency of tank
inventory. The information will state whether or not storage
tanks are-gauged, how often, and other pertinent information.

2.3.3.8 Spill or Leak Nistory of Tank System. This section
presents any available information obtained from the activity
on past spills or leaks that may have occurred in association
with the tank system. The recorded information may contain the
date of the spill or leak, the amount of product lost and the
cause of the mishap (i.e., broken pipe, overfill, leaky tank,
etc.).

2.3.3.9_  Cenexal Remarks and Recommendations. The general
remarks and recommendations section indicates the type of
action proposed or implemented for the tank system and future
recommendations. This includes additional information to
c%arify an action (i.e., tank filled with sand, system replaced
with double walled fiberglass tank, etc.). '

10
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3.0 NAVAL AIR STATION WHITING FIFLD STORAGE SYSTEMS MANAGEMENT
PLAN

This section contains information on the naval activity,
environmental conditions, a discussion of each regulated
transportation related storage tank system and a general
discussion of the non-transportation storage systems. The TIMS
data base for the activity is also presented in this section in
a table format. These tables represent the Storage Tank
Management Plan for the activity. The regulated tanks are
discussed individually; however, all the information is
contained in the TIMS data base tables.

3.1 Activity Description

NAS Whiting Field was originally commissioned as a Naval
Auxiliary Air Station in 1943. The mission of the station was
to provide training to Naval aviators for the fleet. For a
period from 1945 to 1948 the station was used as a
Prisoner-of-War camp for German soldiers. NAS Whiting Field is
presently the home base of Training Air Wing Five (TRAWING
FIVE) whose mission is to administer, coordinate and supervise
flight and academic training. TRAWING FIVE includes both
fixed-wing and helicopter training squadrons. NAS Whiting
Field presently occupies a 3,490-acre tract of land, with
easement rights to an additional 457 acres. The station is
divided into a North Field, where fixed-wing training takes
place, and a South Field which is used for helicopter- training.
Support facilities are located between the two fields.

3.1.1 Hydrogeologic Setting

Data on the hydrogeologic setting of the site is used as a
parameter in the development of an environmental risk rating
(see Section 2.3.3.2 and Appendix B) and in determining an
appropriate interim alternate procedure for a storage tank
system. For example if a storage tank system is located in a
hydrogeologic setting underlain by a shallow aquifer containing
potable water, annual precision tank testing would be proposed.
However, if the water quality of the shallow aquifer is not
acceptable and the potable water source is from a deep confined
aquifer, then biennial precision tank testing would be
proposed.

NAS Whiting Field is underlain by three water-bearing zones.
These include:

Sand and Gravel Aquifer. The Sand and Gravel aquifer extends
to a depth of approximately 300 feet below land surface
(Geraghty and Miller, 1984). It is comprised predominantly of
terrace deposits and the Citronelle Formation of Pleistocene

11
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age and Miocene coarse clastics that are described as
poorly-sorted fine to coarse sands with numerous lenses and
layers of clay and gravel (up to 60 feet thick). The clay
lenses are responsible for the occurrence of perched water
tables and artesian conditions in the aquifer (Henningson,
Durham and Richardson, 1975). In the Whiting Field area, major
clay lenses occur in the uppermost 30 feet of the aquifer and
within the depth interval of approximately 110 to 170 feet.
These clay lenses appear to be continuous, but may contain
permeable zones (Geraghty and Miller, 1984). Groundwater
levels in the Sand and Gravel aquifer at Whiting Field range
from 30 to 70 feet mean sea level (MSL). Groundwater flow is
generally topographically controlled with flow directions
toward the west and south toward Clear Creek and to the east
toward Big Coldwater Creek. Virtually all groundwater usage in
the area comes from the Sand and Gravel aquifer.

The Upper Floridan Aquifer. The upper Floridan aquifer is
approximately 125 feet thick and is separated from the
overlying Sand and Gravel aquifer by the rather impermeable
Pensacola clay of Miocene age and from the underlying lower
Floridan aquifer by the middle Oligocene Bucatunna clay. The
formations within the upper Floridan aquifer are characterized
typically as a brown to light gray, hard, dolomitic limestone
or dolomite with a distinctive spongy looking texture and
containing abundant shell fragments. The aquifer includes the
lower Miocene to upper Oigocene Chickasawhay and Tampa
formations. The overlying Pensacola clay is approximately 400
feet thick and forms an effective confining unit between the
Sand and Gravel aquifer and the upper Floridan aquifer. The
upper Floridan aquifer is recharged by rainfall were it
outcrops in Conecuh, Escambia, and Monroe counties (Alabama).
General groundwater flow in the aquifer is to the south and
southeast toward the Gulf of Mexico (Musgrove et al., 1965).
The groundwater in the upper Floridan aquifer is mineralized in
this area and is not used as a water supply.

The Lower Floridan Aquifer. The Lower Floridan aquifer ranges
in thickness from about 360 feet in central Escambia County to
as much as 1,200 feet in northern Santa Rosa County. The
aquifer consists of the Ocala Limestone and other limestones of
Eocene age. The formations within the Lower Floridan aquifer
are characterized as a white to grayish cream, soft and chalky
limestone. The aquifer is confined from above by the Bucatunna
Clay member of the Byram formation of Middle Oligocene age and
from below by gray shale and clay of Middle Eocene age. The
Bucatunna clay is approximately 170 feet thick in the area of
Whiting Field (Geraghty and Miller, 1984). Groundwater flow in
the aquifer is to the south and southeast toward the Gulf of
Mexico (Musgrove et al., 1965). The water quality is poor
because of high mineralization.
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The first groundwater encounter beneath NAS Whiting Field is
found within the Sand and Gravel aquifer. Virtually all
potable water usage in the area comes from the Sand and Gravel
aquifer. Therefore, the proposed interim compliance for tank
testing of underground storage systems less than 20,000 gallons
will be on an annual schedule.

3.2 Regulated Transportation Tank Systems and Proposed Action

Currently there are 18 underground and 2 above ground tanks
that are regulated by FDER at NAS Whiting Field. Regulated
tanks include 3 tanks at the Base Exchange Service Station, 1
tank at the ground maintenance facility and 16 other storage
systems at NAS Whiting Field. There are two additional
underground transportation tank systems at Outlying Landing
Field - Site 8. This site, however, is located in Alabama and
is not regulated by FDER.

Proposed actions for replacement or upgrading any of these
regulated tanks will comply with the requirements of Chapter
17-61 FAC presented in Appendix C. For above ground tank
systems, this includes:

o impervious containment must be equivalent to the
capacity of the largest tank with appropriate
controls for drainage of precipitation within diked
areas by January 1, 1990;

o proper inventory and reconciliation;

o proper record keeping as described in Chapter
17-61.050(4) (a) FAC;

o metal tanks shall not be in contact with the soil
without corrosion protection or interior lined with a
material impervious to the product to be stored or
have monitoring wells or be included in the Spill
Prevention Control and Countermeasure (SPCC) plan.

For underground tank systems defined by Chapter 17-61.020 FAC
compliance measures include:

o proper product inventory and reconciliation, and
gauging for water in the tank;

o proper record Keeping as described in Chapter
17-61.050(4) (a) FAC;

o acceptable designs for tank and piping materials and
construction as defined under Chapter
17-61.060(2) (b)1 FAC;
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o tank protection according to FDER’s retrofit
schedule; and

o proper cathodic protection systems for metal tanks
and associated metal piping.

3.2.1 TIMS Data Base for NAS Whiting Field

The TIMS data base for the storage tank systems at NAS Whiting
Field is shown on Tables 3-1 and 3-2. Table 3-1 presents the
physical information for the storage systems. Table 3-2
presents management and planning information for the systems.
Additionally a TIMS key to the coded data is presented on Table
2-1. A discussion of each transportation related storage tank
system is presented in the following section. A general
discussion of the non-transportation storage systems is
presented in Section 3.3. A general development map of NAS
Whiting Field highlighting the location of all the storage tank
systems is presented in Appendix D.

3.2.2 Storage System Summaries and Management Plan

The information on each of the regulated transportation tank
systems presented in Tables 3-1 and 3-2 is summarized and the
management plan is discussed in this section. The tank system
description, proposed interim compliance measure and proposed
action are presented for each storage system or group of
related storage systems.

Tanks 1429T and 1429J

Tank System Description. Tank numbers 14291 and 1429J were
respectively, 5,000 and 2,000 gallon, coated steel, underground
tanks installed in 1952 that contained MOGAS and diesel. The
associated piping was of unknown construction. The tanks were
properly abandoned (filled with sand) in June 1986.

Interim Compliance and Proposed Action. There is no proposed
interim compliance or proposed action for tank numbers 1429T
and 1429J. These tanks should be removed from the FDER tank
registration list.

Tanks 1438 and 1439

Tank System Description. Tank numbers 1438 and 1439 were
218,000 gallon, concrete, underground tanks. The associated
piping was of unknown construction. The date of installation
for these tanks is unknown. The tank systems were removed in
December 1986.
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Interim Compliance_and Proposed Action. There is no proposed
interim compliance or proposed action for tank numbers 1438 and
1439. These tanks should be removed from the FDER tank
registration list.

Facility 1466

Tank System Description. Tank numbers 1466-D through 1466-G
are located at the South Field Fuel Farm and are 25,000 galloen,
coated steel, underground tanks installed in 1943. The
associated piping is corrosion resistant cocated steel. All the
systems have overfill protection. The tanks once stored JP-5
but have been abandoned and currently are filled with water.

Interim Compliance and Proposed Action. No interim compliance
is proposed for tanks 1466-D through 1466-G because of their
out of service status. It is recommended that these tanks be
removed or properly abandoned by a target date of December 31,
1992. FDER should be notified of the out of service status of
these tanks by a target date of December 31, 1988.

Facility 1467

Tank System Description. Tank numbers 1467-A through 1467-G
are located at the North Field Fuel Farm and are 25,000 gallon,
coated steel, underground tanks installed in 1943. The
associated piping is galvanized steel. The tanks are gauged
daily. All the systems have overfill protection. Tanks 1467-A
through 1467-E once stored JP-5 but have been abandoned and
currently are filled with water. Tank 1467-F contains diesel
and tank 1467-G contains unleaded gasoline.

Interim Compliance. The proposed interim compliance for tank
numbers 1467-F and 1467-G are to drain, inspect, clean and
repair the systems every 3 years because the tanks are greater
than 20,000 gallons. No interim compliance is proposed for
tanks 1467-A through 1467-E because of their out of service
status.

Proposed Action. The proposed interim compliance measures will
be implemented until such time as the construction standards of
the storage systems comply with Chapter 17-61 FAC.
Recommendations for upgrading the storage tank systems are to
remove tank systems 1467-A through 1467-E by a target date of
December 31, 1992. However, FDER must be notified of the out
of service status of those tanks by a target date of December
31, 0988. The proposed action for tanks 1467-F and 1467-G is
to replace these tanks with an above ground storage system with
impervious containment and proper protection devices. The
target date for completing this action is December 31, 1992.
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Tank 2851

Tank System Description. Tank number 2851 was a 2,000 gallon,
steel, underground tank installed in 1959 that contained MOGAS.
The associated piping was unknown. The system was contained in
the SPCC Plan. Tank 2851 was properly abandoned in 1986.

Interim Compliance and Proposed Action. There is no proposed
interim compliance on proposed action for tank number 2851.
The tank system was properly abandoned in 1986 and should be
removed from the FDER tank registration list.

Base Exchange Service Station

Tank System Description. Tank numbers 2866-A, 2866-B, and
2866-C are 10,000 gallon, coated steel, underground tanks
installed in 1959 that contain gasoline. The associated piping
is galvanized steel. The tanks are gauged daily and are
contained in the SPCC Plan.

Interim Compliance. The proposed interim compliance for tank
numbers 2866-A, 2866-B and 2866-C is annual precision tank
testing because the first encountered groundwater beneath the
site is of sufficient quality to be used as a possible potable
water source.

Proposed Action. The proposed interim compliance measures will
be implemented until such time as the construction standards of
the storage systems comply with Chapter 17-61 FAC.
Recommendations for upgrading the storage tank systems are to
replace them with double walled underground tanks with proper
protection, double walled piping and leak detection devices.

The target date for completing this action is December 31,

1992.

Grounds Maintenance vard

Tank System Description. Tank number 2877 is a 500 gallon,
coated steel, underground tank installed in 1982 that contains
gasoline. The associated piping is of unknown construction.
The tank is gauged on an infrequent basis. The tank is used
for refueling lawnmowers and tractors. It is a converted
propane pressure tank. The system dispenses less than 1,000
gallons per month.

Interim Compliance and Proposed Action. There in no proposed
interim compliance for tank number 2877 because it is less than
550 gallons and has low volume usage and is therefore, not
regulated by FDER. It is recommended that proper inventory and
reconc111atlon procedures be used for the system.
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Tanks 2891 and 2892

Tank Svystem Description. Tank numbers 2891 and 2892 are
218,000 gallon, steel, above ground tanks installed in 1961
that contain JP-5 jet fuel. The associated piping is
unprotected metal. The tanks are gauged daily and reconciled
weekly. They rest on an impervious base supported above the
soil and are surrounded by earthen dikes. The tanks are listed
in the SPCC Plan.

Interim Compliance. The proposed interim compliance for tank
numbers 2891 and 2892 is to drain, inspect, clean and repair
the tanks every 3 years.

Proposed Action. The proposed interim compliance measures will
be implemented until such time as the construction standards of
the storage systems comply with Chapter 17-61 FAC.
Recommendations for upgrading the storage tank systems are to
install an impervious dike around the tanks. The target date
for completing this action is December 31, 1992.

Outlying Landing Field - Site 8

Tank System Description. Tank numbers OLF-1 and OLF-2 are
10,000 gallon, interior lined, fiberglass, underground tanks
installed in 1982 that contain JP-5 jet fuel. The associated
piping has no parts in contact with the soil. The tanks are
gauged daily. The tanks have overfill protection and are
listed in the SPCC Plan. Outlying Landing Field - Site 8 is
located in Escambia County.

Interim Compliance and Proposed Action. The interim compliance
and proposed action for tank numbers OLF-1 and OLF-2 is to
install compliance monitoring wells around the tanks by the
target date of December 31, 1992.

3.3 Non-Transportation Tank Systems and Proposed Action

Currently there are 27 known non-transportation tanks at NAS
Whiting Field of which 26 are underground and 1 is above
ground. These tanks include 9 storage tanks for fuel
oil/heating o0il, 7 diesel tanks for emergency generators, 10
waste oil tanks or waste oil separators and 1 tank containing
water. The non-transportation tank systems are not currently
regulated by FDER guidelines; however, new state, federal
and/or local regulations may change their status by 1989.

Federal regulations under the Environmental Protection Agency
(EPA) 40 CFR 280 regulate most underground storage systems
containing petroleum products, solvents and chemicals. The
federal regulations will not apply to those systems that store
heating oil for consumptive use on the premises.
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Under 40 CFR 280 the underground storage tanks and their
associated piping must be cathodically protected against
corrosion, constructed of non-corrosive materials or steel clad
with a non-corrosive material. The storage system construction
materials and linings must be compatible with the substance
stored in the tank. 1In addition, the underground storage
system must have acceptable overfill protection, leak detection
systems and an acceptable record keeping (inventory) and
systems maintenance (calibration, maintenance and repair)
program.

Non-transportation storage systems at the activity that will be
regulated under the EPA regulations include the emergency
generator fuel tanks and the waste o0il tanks. The tanks
presently containing water and the tank whose contents are
unknown may also be regulated but more information is needed
about the past and present stored contents of the tanks to make
this determination.

Although the non-transportation tanks are not currently
regulated by Chapter 17-61 FAC, FDER will report any
non-compliance of 40 CFR 280 regarding underground
non-transportation tanks to the EPA. The non-transportation
tanks at the activity that must comply with the federal
regulations for tank construction materials and cathodic
protection are most tanks containing petroleum products except
for those that store heating oil.

It is suggested that activity personnel keep abreast of changes
to the federal and state tank regulatory programs and be aware
of the implementation of any local (county, city) programs.

The non-transportation tanks are of varying sizes and
installation dates. The existence of several of these tanks
was determined from property records yet little or no data
exists at the activity to provide a physical description of
these tanks. The inventory recording methods and frequency for
these systems are highly variable. General suggestions for
non-transportation storage systems are:

o If the tank is not necessary, remove it.

o If the tank is necessary, place it above ground if
possible or replace it with a double walled tank.

o It is suggested that proper inventory and
reconciliation be conducted for all tank systems, and
gauging for water be performed for underground tanks.
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The following criteria should be applied to non-transportation
related above ground tanks:

(e}

o]

(o}

containment must be equivalent to the capacity of the
largest tank;

keep piping above ground or where it can be visually
inspected; and

determine if any additional federal, state or local
requirements apply.

The following criteria should be applied to non-transportation
related underground tanks:

¢}

24

acceptable tank and piping materials and construction
standards must be met as stated in EPA 40 CFR 280;

a strike plate must exist beneath the fill pipe and
gauge opening;

there must be a tank leak detection system;

there must be a proper cathodic protection system for
metal tanks and associated metal piping in contact
with soil;

proper overfill protection is required; and

there must be a line leak detection system for
associated piping.
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4.0 SUMMARY OF FINDINGS AND RECOMMENDATIONS

This Storage Tank Management Plan, as presented in the TIMS
data base, represents a dynamic management tool that will
provide the activity and SDIV with the most current data on the
physical information and proposed plans for the storage systems
at the activity. The plan also recommends environmentally
sound Alternate Procedures for regulated tanks as specified in
Chapter 17-61.08 FAC that, once approved by FDER, should be
implemented until such time as the systems are brought into
compliance. Finally, the Storage Tank Management Plan has
developed recommendations for final compliance actions for each
regulated storage system, presented target dates for
implementing the proposed actions and developed a management
tool (risk rating) for prioritizing the proposed actions on the
storage systems.
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J. Albrecht D. Ray

FACILITY VISITATION REPORT
STATIONARY TANXS

DATES: March 21-23, 1988

PLACE:
Whiting Field)

PERSONS ATTENDING:

NAS Pensacola (NSc, PWC, NADEP, Corry Field, Saufley Tieldq,

Ken Busen - ECJ - Project Manager

Marcel Moreau - ECJ - Tanks Specialist
John Albrecht - Spiv - Project Manager

DeWayne Ray - NAS

= Environmental Engineer

Greg Camphell - PwC - IEnvironmental Engineer
Syd Mix - NSC ~ Facilities Director

Bruce Tanner - NAS

= Environmental Coordinator

Danny Freeman - NADEP - IEnvironmental Engincer
Frank Stuart - NADED - Director .

Lt. Eilert - Saufley - Ehvironmental Contact
Dave Clay - Corry - Environmental Contact
Danny Locklear - Whiting - Environmental

. 7
/

SUMMARY

Contact

Y

‘¢ 7
~

Personnel from E.cC. Jordan Co. (ECT), Southern Division (SDiv)
Naval Facilities‘Engineering Command (NAVFAC), and Naval Air
Station (NAS) Pensacola conducted an inspection of tha underground
and above ground stationary storage tanks at the NAS, -Public Works -

Center (PWC), Naval Alr Depot (NADEP) , . N

aval Supply Center (NSC)y,

Corry Fieldq, Saufley Field, ana Whiting Tield on March 21-23, 19s88.
The objectives of the facility visits were to:

1. Meet with base rpersonnel to ve
information pProvided to SDiv i

Engineering Report;

Coston, Massachusells Detroit, Michigan

rify and update earlier
n a 1986 McClelland

Portlang, Maine Washington, DC
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2. Visually observe underground and above ground stationary
tanks to determine the accuracy of McClelland’s data and
develop recommendations for upgrading transportation tank
systems to comply with Florida Administration Code (FAC)
17-61;

(o8

Determine proposed future construction-related activities
and provide general recommendations for assuring
compliance with existing and proposed state and federal
regulations; and

1. Based on the information obtained from the facility
visit, finalize recommendations for transportation tanks
for an interim compliance program with the Alternative
Procedure provisions of 17-61.08, and develop a Storage
Tank Management Plan for NAS Pensacola and the associated
facilities.

Because of time constraints, visual inspections were limited to
only the transportation tanks. Additional information necessary to
complete Phase I and Phase IT was collected for all the tank
storage systems, including those at Choctaw Field. The majority of
the tanks located at NAS Pensacola and its associated facilities
are included on a data base system located at'the Public Works
Center. This information was collected and will be incorporated
into the SDiv data base. Information was gathered on pending
projects that each activity had for removal, replacement, or
upgrades to existing tanks. This information will be incorporated
into the final activity Tank Management Plan.’

’ ,
~

MEETINGS

March 21 - An initial briefing was provided to base personnel to
explain the nature of the work being conducted under SDiv’s tank
program and to reinforce that ECJ/SDiv was here to assist the

facility with a Tank Management Plan. .
oY dl”"]

Mr. Greg Camppe;l - PWcC, ".‘Eilei - Saufley Field, Mr. Danny
Locklear - Whiting Field, —David-Clay - Corry, Field, Mr. Frank
Stuart - NADEP, and Mr. Bruce Tanner ~ NAS during our site visit.

March 21-23 - Additional iq;prmatigg(énd contacts were made with
£

March 23 - An outbriefing was held at the Public Works Center. The
Proposed Storage Tank Management Plan, Alternate Procedures, and
Schedule were discussed ang finalized.
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ACTION TITEMS

1. DeWayne Ray should contact John Albrecht with information
on the tanks from the abandoned Bronson Field and
Chevalier Field so they can be entered into the SDiv data
base system. ‘ '

2. DeWayne Ray should keep John Albrecht informed on any
changes to the proposed tank removal and replacement
project schedulef

3. On the basis of the facility visit, ECJT will finalize the
Alternate Procedures for these activities, submit drafts
for activity and SDiv review and, based on the comments,
finalize for FDER revioew.

RECOMMENDATIONS

For the non-transportation tanks that are not scheduled for removal
or replacement, the following recommendations for these tanks will

appear in the NAS Pensacola and associated Activities Storage Tank
Management Plan.

o) If the tank is not necessary, remove it:

o If the tank is necessary, locate it above ground if

: possible or use a double walled tank;

o The following criteria applies to above ground tanks:

- containment must be equivalent to. 110 percent of
capacity ‘
. - No containment is required on +double-walled tanks,

but these must be equipped with overfill protection;

o Keep piping above ground or inspectable: and

o Determine the Spcc requirements.

Any change or additions to this report should be directed to the
attention of Xen Busen, E.C. Jordan Co., 2571 Executive Center

Circle East, Suite 100, Tallahassce, Florida, 32301-5001,
(904) 656-1293. :

Kenneth L. Busen
Project Manager

KLB/dmw
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The information contained in this Appendix presents the
structure, calculations and worksheets of the environmental
risk rating system.

The risk rating used in the management plan is divided into two
categories: '

o Storage system specific factors which affect the
likelihood of a storage system leak (i.e., tank and piping
construction materials). and the likelihood that a leak
will be detected if it occurred (i.e., leak detection
device); and

o Site specific factors that will influence the impact
potential to human health and the environment in the event
of a leak (i.e., nearby water supply wells, buried
utilities, nearby surface waters, basements, etc.).

A number was assigned to the storage tank systems for each of
the 16 factors of the risk rating; the higher the number, the
higher the environmental risk. A summation of each of the
factors was calculated (except for those factors where
multiplication is called for) and a final numerical score was
determined. A listing of the storage system factors, the site
risk factor, their associated risk scores and notes on
calculating the final risk rating is presented below.

STORAGE SYSTEM LEAX FACTORS

System Factor Information Risk Score

a. Tank Construction steel
steel w/cathod
fiberglass
concrete w/no lining
concrete w/lining
unknown

NRPNRPRPND

b. Tank Design single wall (SW)
double wall
SW w/imper. dike and base
SW w/imper. dike or base
but not both
SW w/no containment
unknown

(ol eN

PN e

NOTE: Multiply tank construction by tank design

5400AF04.TXT
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STORAGE SYSTEM LEAK FACTORS (Cont.)

System Factor Information Risk Score

c. Piping Construction galv. steel
' steel w/coating

steel w/cathod.
black iron
copper
fiberglass
pvc
unknown

NWRPNMNNRPN

d. Piping Design single wall
double wall
no parts in contact w/soil
unknown

HoOoOpP

NOTE: Multiply piping construction by piping design

e. Tank Leak Detection inventory
monitoring wells
double walled w/monitor
SPCC plan
none

B NN

f. Piping Leak pressurized line detect
Detection inventory
monitoring well
none

BN

g. Pumping System submerged
suction
cil burner/emer. generator

N =W

NOTE: Multiply pumping system by piping leak detection

h. Tank contents gasoline, AVGAS, MOGAS, JP-4
other JP jet fuels
diesel, marine diesel
lubrication o0il, motor oil
waste oil
heating o0il, fuel oil
solvents
empty, water

OPd MR REPENNMDW
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STORAGE SYSTEM LEAK FACTORS (Cont.)

System Factor Information Risk Score
i. Xnown Release yes 1
no 0
j. Location rural 1
urban 2
industrial park 1
military base 1
suburb/residential 2
k. Water Wells Present no 0
yes 0-99 ft. 10
yes 100-499 ft. 6
yes 500-1,000 ft. 4
if downslope x-2 20, 12, 8
1. Underground
Utilities Present no 0
yes 0-99 ft. pts. each
yYyes 100-499 ft. pts. each
yes 500-1,000 ft. pt. each
m. Surface Water
Present no 0
yes 0-99 ft. pts. each
yes 100-~-499 ft. pts. each
yes 500-1,000 ft. pt. each
n. Groundwater shallow and potable 5
deep and potable 3
deep, confined, potable 1
no potable sources 0
©. Number of buildings
w/basements 0
0-49 within 1,000 ft. 5 pts.
50-99 within 1,000 ft. 10 pts.
100+ within 1,000 ft. 20 pts.

A final numerical score was determined fo

using the formula:

r each storage system

(axb)+(cxd) +e+ (fxg) +h+i+j+k+1l+m+n+o = final numerical risk

SCore
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F00.06.88



A distribution curve was made of the final numerical score for
each of the storage systems at the Naval activities in Florida.
Grouping separations of relatively indefinite low, moderate, or
high risk were made between distinctive groupings along the
distribution curve. The distribution curve for all the
transportation related storage systems and the assigned group
separation points are presented in Figure B-1.

Risk assessment worksheets presenting the risk scores given
each of the factors, the calculated final numerical score and
the assigned risk rating for each of the regulated storage
systems the Naval activity(s) discussed in this Storage Tank
Management Plan are presented below.
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APPENDIX C

CHAPTER 17-61
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INTRODUCTION

Wwhiting Pield Naval Air Station is a pilot training
facility located 5 miles north of Milton, Florida. Wastes
generated at the station have been disposed of at a number of
locations on base. In accordance with Chapter 17.4, FAC
(Florida Administrative Code), Section 17-4.245(6) (d), a
ground-water monitoring plan must be submitted to the FDER
(Florida Department of Environmental Regulation) for these
sites. Presented herein is the hydrogeologic setting of the
area, locations and construction details of proposed monitor

wells, and a water-quality sampling and analysis plan.

BACKGROUND

Relatively 1little hazardous waste 1is generated at
Whiting Field. Source activities include:

aircraft and vehicle maintenance,

POL (p=atroleum, oils & lubricants) storage,

painting and paint stripping,

pest control,

photo processing,

battery repair

fire-fighting training.
Waste from these sources has in the past been disposed of at
various places on base. In an initial assessment by the Navy
in 1983 of disposal sites at Whiting Field, six landfill
areas were identified as possibly containing hazardous waste.
These six sites as well as a seventh landfill, a battery acid

disposal site and a waste solvents underground storage site,

are recommended for further study to determine if they have
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caused ground-water contamination. Three additional sites,
an AVGAS spill area and two crash crew fire fighting training
areas, were considered and found to have a small potential
for ground-water contamination. Locations of these sites are
shown in Figure 1 and a summary of the sites recommended for

further study is presented in Table 1.
Landfills

There has been little control or accounting of the types
of waste which have been disposed of at the 1landfillsj;
although, landfill #1 was dug specifically for disposal of
residue sludgs from fuel tanks and filters. Landfills #3,
46, and 47 are known to occupy former borrow pits; however,
the origins, operations, and contents of most are uncertain.
Landfills #1, #2, %3, #4, and #5 have been closed and
covered; #6 currently receives domestic waste and #7 receives

construction debris.

Battery Shop

At the battery shop, waste acid or electrolyte solution
had until recently been poured down the drain of a sink
which discharged to a dry well just west of the building.
The dry well consists of a section of 60-inch-diameter
concrete culvert set vertically in the ground and filled with
gravel. This disposal system was used from 1967 until 1984
when the drain was disconnected. A 4-inch-diameter vitrified

clay tile line leads from the east end of the battery shop to
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Figure 1. Locations of Disposal and Storage Sites Considered
For Further Study.
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Table 1.

Summary of Waste Disposal and Storage Sites

Recommended for Further Study

Site Operative Area Voluae Type of
Dates (£t7) (£t7) Waste

Landfill #1 1945-1965 1900 4,000 Fuel tank sludge,
tetraethyl lead

Landfill #2 1943-1970 200,000 Unknown Municipal, construction,
solvents, paint thinner,
waste o0il

Landfill 43 1965-1973 160,000 Unknown Construction, possibly
Pesticides

Landfill #4 1965-1979 1,700,000 Unknown Municipal, paint strip-
ping waste, oil residue

Landfill #5 1943-1965 260,000 Unknown Municipal, construction,
waste oil

Landfill #6 1979-present 260,000 300,000 Municipal

Landfill #7 ? -present 250,000 Unknown Municipal, construction

Battery

Rework Shop

(Site #8) 1964-1984 20 Unknown Battery acid

Solvents

Storage Tanks

(Site #9) 1980-1984 400 Unknown Solvents and paint

stripping waste
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a paved ditch. It is not known what, if anything, may have
been discharged through this 1line. This site 1s of
particular concern because the dry well is located only 110
ft (feet) from the south production well. Water from the
south well has recently been sampled for chemical analysis,
the partial results of which are presented in Table B-1 of
Appendix B. Metals concentrations were found to be below
primary drinking water standards; the analysis for organic

compounds is not yet complete.

Waste Solvents Storage Site

Waste solvents and residue from paint-stripping
operations at Building 2941 have been stored in two 500
gallon underground metal tanks, from which the contents were
periodically pumped for off-site disposal. The tanks were
installed in 1980 and were removed in April of 1984. During
removal, one of the tanks was punctured by a backhoe and an
estimated 120 gallons of the liquid content spilled onto the
ground. About 50 gallons of the 1liguid was immediately
pumped from the ground and approximately 6 cubic yards of
contaminated soil was excavated and taken off-site.
Subsequent examination of the tanks revealed additional
holes, as much as 1/2 inch in diameter, corroded through the
sides. A partial chemical analysis of waste from the paint

stripping rinse tank is presented in Table 2.



Chemical Analysis of Water From the Paint Stripping
Rinse Tank at Building 2941. ;

TECHNICAL SERVICES, INC.

ENVIRONMENTAL CONSULTANTS — INDUSTRIAL CHEMISTS
105 STOCKTON STREET — P.0. BOX 52329
JACKSONVILLE, FLORIDA 32201
(904) 352.5761

. Table 2.

Laboratory No. 40946 June 16 81

Sample of Paint Stripping Waste

Date Received_Mav_ 22, 1981

For OFFICER IN CHARGE OF CONSTRUCTION, Building 1429, Naval Air Stati
Whiting Field, Milton, Florida 32570 '
Marks: PO#N62467-80-C-0464, Industrial Waste from Aircraft Maintenance Dept,N

Whiting Field, Milton Florida
CEhTIFICATE OF ANALYSiIS OR TESTS

Ignitability: Non-flammable

Corrosivity: PH 7.40, nct corrosive based on pH
corrosivity characteristic.

Reactivity: Non-reactive (by definition)

Total Phenols 1866 mg/1

Total Suspended Solids 184 mg/1

Total Organic Carbon 2140 mg/1

E.P.TOXICITY:

Arsenic, mg/1 < 0.001

Barium, mg/l 0.20

Cadmium, mg/1l 0.10

Chromium, mg/1 36.2

Lead, mg/1 0.093

Mercury, mg/1l < 0.0004

Selenium, mg/l <0.01

Silver, mg/1 <0.0007

NOTE: Paint stripper waste not expected to contain any

pesticide residues.

€C: Mr. Laurens Pittsg

SOUTHERN DIVISION

. Naval Facilities Engineering Command
P.0. Box 10068

Charleston, S.C. 29411
ATTN: Mr. Jce McCulley

Respecttully submitted.

TECHNICAL SERVICES, INC.

6 W lirey -2 7,.
A, Z




Geraghty & Miller, Inc.

AVGAS Spill Area

Approximately 25,000 gallons of high octane aviation
fuel was spilled at the South Field in the summer of 1972,
The leakage occurred when a rubber fueling hose was
accidentally cut and leaked unnoticed over a 3-day weekend.
'Thé fuel flowed about 200 feet across a concrete apron and
onto a low grassed area where it was ponded and caused the

vegetation to be killed in an area of approximately 2 acres.

As a volume of petroleum product moves downward through
unsaturated soil, thin films of the product are strongly held
on the soil particles through which it passes. Downward
migration will continue until the product is thus exhausted
and immobilized or until it reaches the water table. The
volume of soil required to immobilize the spilled fuel can be

calculated from the equation (API, 1972):

0.20Vf
VS = P Sr in which
Vg volume of soil (yd3)
Vf = volume of fuel (barrels)
P = porosity of soil (dimensionless)
Sr = residual saturation of the fuel (dimensionless)

Assuming:

Ve = 25,000 gal = 595 bls

P = 0.30

Sr for light fuels = 0.10
Then: VS = 3967 yd3

Assuming the area of infiltration to be 2 acres (9680 ydz),

the product would have penetrated to a depth of 0.4 yd (1.2
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ft) before being immobilized. The water table at this site

is estimated to be about 100 feet below the surface.

This calculation is very conservative because it assumes
no evaporation loss. It is 1likely that evaporation was
substantial from a stream of highly volatile gasoline spread
over a 200-ft long strip of pavement and a ponded area of 2
acres. In the 12 years since the spill, bacterial action
should have decomposed essentially all of the fuel held in
the soil and therefore no further action is recommended for

this site.

Crash Crew Training Areas

During the last 25 years, the general area on the west
side of North Field has been used for training in fire
fighting. Presently, the two sites shown 1in Figure 1 are
being used; however, the specific training sites have
periodically been relocated. During a training session,
approximately 110 gallons of JP-4 fuel is poured into shallow
surface depressions, ignited and then extinguished using AFFF
(aqueous film forming foam). According to records, 6285
gallons of fuel and 3148 gallons of foaming agent were used
during the last year. The particular foaming agent most
recently used, AOW-6, has the properties and contents given

in Table 3.

Surficial soils at these sites have relatively low

permeabilities and therefore, it 1is 1likely that a high
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Table 3. Properties and Contents of Foaming Agent AQOW-6.

Specific gravity 1.031
pH - 7.9
COD (mg/1) 350,000
BOD (mg/1) 135,000 (5 day), 300,000 (30 day)
Surfactants (mg/l as
MBAS) 80,000 (as active agents)
Fluoride (mg/1l) 2,500
Ethylene glycol 10%
Diethylene glycol
monobutyl ether 10%
Water 72%
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proportion of any unburned fuel evaporates rather than
infiltrating the ground. Fuel which does infiltrate would be
immobilized in the upper part of the unsaturated zone and is
not likely to reach the water table at an estimated depth of
80 feet. Because of the relatively small amounts of fuel and
foam used and the large area over which they have been
applied during the 25-year use, it is recommended that no

further study be done at these sites.

WELL INVENTORY

Essentially, all potable and industrial water supplies
in the Whiting Field vicinity are obtained from surficial
sands known collectively as the sand and gravel aquifer,
which extends from the surface to an approximate elevation of
-150 ft msl (feet mean sea level). Screen settings are at
depths of about 150 to 350 ft depending on surface elevation
and the occurrence of clay lenses which lie at somewhat
erratic depths. An inventory of wells within one mile of the
waste disposal sites is presented in Table 4 and the
locations of the wells are shown in Figure 2. The area
includes most of Whiting Field and small residential

neignhborhoods soutn and east of the base.

Potable water on base is currently supplied by 3 wells,
the north (W-N4), south (W-S3), and west (W-W3) wells;
however, these are only the latest in a sequence of wells
which have been replaced because of insufficient capacity or

poor water quuality. When the base was built in 1943, 3

10



Geraghty & Miller, Inc.

pa3ewurisy * ¥

paunssy ¥
(098-) Aenxng Teo1bOT
TTSM 103 TUOW 03 posed (G9T1-)  0°G21 9 vL6T -089 *S'N S9SN
uo3sAs 193EM
asn ul €867  I93ed 3utod v—d
we3SAS 193BM
@sn ug xx (0Z-) x*x00¢C 8L6T  I2ed 3jutod €-d
x(€€-) (0°gg-)
asn ul A -0°21  (§°6ST-) G181 1561 AneN ZS-M
T1S6T pduopueqy £P61 AneN 1S-M
(0g-) (0°0¢g-)
asn ug -08 -0°01 (0°gg-) 0°08T G961 AneyN EM-M
(0°Ly-)
G961 PoOUOpURqY -T1°%¥T  (¥°LST-) 9°L61 15961 Anen ZM-M
TS6T DSUOPURQY 6T AneNn  TM-M
@sn ul (8e-) 0°08T Z1/91 SL6T AneN pN-M
(s-g2-)
GL6T pduOpuRqy -G*9¢  (5°8G-) G TLT GL6T Anen EN~M
(1E-) (7°1€-)
9sn ur 30N -09 -(p°1-) (¥°952-) 1°891 971 1561 AneN ZN-M
1661 pauopueqy 6T AneN TN-M
snje3s (Tsw 33) (Tsw 33) (Tsw 33) (Tsw 37) - (seydur) PpPST[RISUI  ISUMD uotieu
1eAIaxul 1eax2@3Uu]g yradag uoijeaaly Is3suweIg 23eq -brsag 11sM
)oegd ISARIH pPaUSdIDg 12301 aoeIING puised

*$9315 TesodsIg JO STIW SUQ UTYIIM STTSM Jo Kiojusaul

¥ OT9EL

11



Geraghty & Miller, Inc.

*S93TS TesodsTg JO STTW SUQ UTYITM STTOM JO SUOT3RDOT

*z 2anbtg

V IVAVN S

1A ONLLIR

g (ke

TAavie

| L4804 |

¢S-M

NOILYNOIS3Q QNY o
NOILYD07 T13M

31iS vSOdsia §

NOLLYNVIdX3

T a .

V

HiasHAa .w_/\\,><Z\ S

\

" Teeg aiog L E~-d

O

\
b

N



Geraghty & Miller, Inc.

wells were drilled, the original north (W-N1l), south (W-Sl1),
and west (W-W1l) wells. In 1951 these wells were abandoned
and replaced by new wells (W-N2, W-S2, and W-W2,
respectively) within 75 ft of the original wells. The new
wells were probably constructed to deliver increased yields.
The west and north wells, however, contained objectionable
levels of iron and were replaced by W-W3 in 1965 and W~N3 in
1975, respectively. The replacement north well, which was
drilled as a test well, was also found to have an
unacceptable 1iron concentration and was subsequently
abandoned and replaced by the currently used north well
(W-N4). Locations of the Navy wells are shown in Figure 3.
Current average pumpage from the wells at Whiting Field is:
North well, 438 gpm (gallons per minute); West well, 479 gpm;
and South well, 474 gpm. Flow from the three (3) active
supply wells 1is combined before entering the distribution

system.

Water for the City of Milton is supplied by five (5)
wells, for East Milton by two (2) wells, and for the Point
Baker-Allentown aresa by three (3) wells, all of which are
screened in the sand and gravel aquifer and all of which are
outside of the one-mile radius; however, two of the Point
Baker wells (P-3 and P-4) are so close that they are included
in the inventory. Average pumpage from these two wells 1is:
P-3, 500 gpm; and P-4, 200 gpm. Water from the Point Baker
system 1s available to residences west and north of Whiting

Field, and water from the Milton system is available to those

13
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east and south of Whiting Field. It is believed that few if

any private wells in these areas are still used.

HYDROGEOLOGIC SETTING

Topography and Drainage

Whiting Field is located on an upland area isolated on
three sides by the erosion of the deep valleys of Clear Creek
on the south and west, and Big Coldwater Creek on the east,
both of which are tributary to Blackwater River to the south.
Topographic relief from the highest part of Whiting Field to
Blackwater River is almost 200 ft, Ancient marine terraces
can be seen in the nearly level upland surface and on the
valley slopes southeast of the base at elevations of 70 and

30 £t msl.

Because of the relatively steep valley walls, erosion
became a serious problem when the land was disturbed for
construction of the base. Soil conservation measures in the
form of extensive contouring and construction of large paved
ditches were instituted to transmit surface runoff down the
slopes with minimal erosion. A system of ditches and storm
sewers was also constructed to drain the upland area of the
base. These and other surface-water drainage lines are shown

in Figure 4.

15
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Geologic Framework

The geologic sequence of layers underlying Whiting Field
is illustrated in Figure 5, a composite geologic column
constructed from published data and logs of wells 1in the
area. Lithologic logs of borings and wells in the Whiting

Field area and their locations are included in Appendix A.

The uppermost sediments extending to a depth of about
350 ft comprise the so-called sand and gravel aquifer. It is
underlain by the relatively impermeable Pensacola clay, below
which are thick layers of limestone and shale to a depth of

nearly 2,000 ft.

Sand and Gravel Aquifer

The sand and gravel aquifer includes the upper Miocene
coarse clastics, the Citronelle formation, and marine terrace
deposits, three units which have similar hydraulic properties
and sometimes are indistinguishable. The aquifer consists of
poorly-sorted, fine to coarse sands with gravel and lenses of
clay which may be as much as 60 ft thick. In some areas, the
formation also contains wood fragments of all sizes,
including whole tree trunks, occurring mostly in layers which
may be as much as 25 feet thick (Marsh, 1966); however, logs
of wells drilled on base do not indicate the presence of wood

fragments in the immediate area.

The formation contains lensatic zones within the sand

which are cemented by 1iron oxide minerals. These lenses,

17
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known locally as "hardpan", have low permeabilities, and
along with the c¢lay lenses, are responsible for the
occurrence of perched water tables and artesian conditions in
the aquifer. In the Whiting Field area, major clay lenses
occur in the uppermost 30 ft and in the depth interval of
approximately 110 to 170 ft (elevation 10-70 ft msl). The
vertical positions of these clay lenses in relation to the
screened intervals of the NAS supply wells is shown in Figure
6. Although the clays appear to be continuous, they may

contain permeable zones.
Floridan Aquifer

The limestone layers constitute the regionally extensive
Floridan aquifer, which in this area is divided into an upper
and lower part separated by the Bucatunna clay. The upper
Floridan aquifer is an important source of water in areas
east of Santa Rosa County; however, toward the west, it 1is
increasingly mineralized and is generally not used as a water
supply. The lower Floridan aquifer is highly mineralized in
the Whiting Field area and is, in fact, designated for use as
a waste-disposal injection zone. Chemical analyses of water
from the upper and lower parts of the Floridan aquifer are

g

included in Appendix B, Table B-2.

Subsurface Hydrology

The potentiometric surface of the upper Floridan aquifer

at Whiting Field is approximately 50 ft msl and has been

19
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Geologic Cross-Section at

Whiting Field.

Figure 6.
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declining because of heavy pumpage from the aquifer at Fort
Walton Beach. Ground-water movement in the aquifer is toward
the southeast as can be seen in the potentiometric surface
map of Figure 7. The potentiometric surface of the lower
Floridan aquifer has increased by several feet to
approximately 130 ft msl since 1974 because of waste
injection at nearby industrial plants (J.B. Martin, USGS,
1984, oral communication). There is, therefore, a potential
for upward movement of water from the lower to the upper
Floridan; however, the intervening Bucatunna clay has a low
permeability and allows essentially no flow between the two
aquifers. Recharge to the upper Floridan occurs primarily in
northern Santa Rosa County and southern Alabama, where the

aguifer 1is at or near the surface.

In the sand and gravel aquifer, static water levels at
Whiting Field range from approximately 70 ft msl 1in the
center of the station to about 30 ft msl along Clear Creek
and Big Coldwater Creek. This, along with the low
paermeability of the confining deposits (Pensacola clay),
indicates 1little potential for movement of ground water

vertically between the Floridan and the sand and gravel

aguifers,.

Ground-water flow in the saturated portion of the sand
and gravel aquifer 1s nearly horizontal. Shallow ground
water normally moves from topographic highs to aresas of

discharge, such as streams. Figure 8, which was prepared

21
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using the surface topography, shows inferred directions of
ground-water flow within the sand and gravel aquifer. These
flow lines do not, however, reflect the influence of cones of
depression which occur around the three Navy production

wells.

The sand and gravel aquifer is recharged by infiltration
of rainwater at the surface. The downward movement of water
through the unsaturated zone is interrupted at clay layers,
above which perched water tables may exist. Flow in the
perched saturated zones 1is primarily horizontal with some
downward leakage through the clay, depending upon its

vertical permeability.

The following specific capacities were determined from

test pumping of the 1951 NAS wells:

W-N2 16.7 gpm/ft (gallons per minute per foot of
rawdown)

W-W2 23.0 gpm/ft

W-52 21.7 gpm/£ft

From these values, an average transmissivity for the pumped
zone of the sand and gravel aquifer is estimated to be about
37,000 gpd/ft (gallons per day per foot). This agrees rather
well with a transmissivity of 54,600 gpd/ft determined from a

pumping test at Milton (NWEFWMD, 1980).

WATER QUALITY

As notad above, the upper and lower Floridan aquifers

are highly mineraliz=d whereas the sand and gravel aquifer

24
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contains water of generally good quality, as do Big Coldwater
Creek and Blackwater River, the baseflows of which are

maintained by discharge from the sand and gravel aquifer.

Total dissolved solids and total hardness of water in
the sand and gravel aquifer generally are less than 50 ppm
(parts per million) and nitrate 1is about 1 ppm. However,
pecause of high levels of dissolved carbon dioxide, the water
is acidic with a pH of 5.0 to 5.5 and 1locally high
concentrations of 1iron are found. Results of chemical
analyses of ground water and surface water are contained in

Appendix B.
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GROUND-WATER MONITORING PLAN

Extent of Zone of Discharge

A ground-water monitoring plan has been prepared 1in
accordance with Chapter 17-4.245(6) (d) FAC to detect the
potential movement of constituents from nine disposal and/or
storage sites. These nine sites are considered to be
"existing installations" since each was utilized, and
therefore potentially discharging to ground water, prior to
July 1, 1982. 1In accordance with Section 17-4.245(3) (d) FAC,
"existing 1installations" shall have a =zone of discharge
extending to the property line. Therefore, it 1s assumed
that for Whiting Field the point of compliance for
constituents other than "free froms" will be at the edge of
the =zone of discharge or the property line. No zone of
discharge 1is allowed for those constituents referred to as

"free froms" as defined in Section 17-3.402(1) FAC.

Background Ground-Water Quality Conditions

Background water quality will be established from
analyses made on water samples from the north supply well
(W-N4) . The north well, was selected because it 1is
hydraulically upgradient from the sites and is representative
of the water-quality characteristics of the sand and gravel
aquifer at Whiting Field; this well was recently sampled for
EPA's list of organic priority pollutants and none were found

(see Table B-5 in Appendix B).
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After approval of the ground-water monitoring plan, a
water sample will be collected from well W-N4 and analyzed
for a partial 1list of the FDER's primary and secondary
drinking-water constituents as identified in Table 5. ‘The
collected data will then be utilized to characterize the
natural ground-water quality characteristics of the sand and
gravel aquifer at Whiting Field.

Locations and Construction Details of
Proposed Monitor Wells

Nine monitor wells, screened in the shallowest
permeable, saturated zone, will be 1installed hydraulically
downgradient from the nine designated disposal and storage
sites. The locations of the proposed monitor wells and
estimated depths to water are shown in Figqures 9 through 13.
Each proposed monitor well has been 1located immediately
downgradient from its respective disposal site in order that
possible contaminants migrating from these sites can be

detected as early as possible.

The monitor wells will be either 2-inches or 4-inches in
diameter, depending upon the anticipated depth to water. In
areas where static water level exceeds a depth of 20 ft, the
monitor wells will consist of 4-inch-diameter PVC casing and
screen and will be equipped with submersible pumps for
obtaining water samples. A schematic diagram 1illustrating
the construction details of a typical 4-inch-diameter monitor

well is presented in Figure 14. Where the water table 1is
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Table 5.

Ground-Water Quality Parameters and Frequency of
Sample Collection

Constituent

“Background
(North well)

Landfills

Battery

Shop

Solvents
Storage

Arsenic
Barium
Cadmium

Chromium (Hexavalent)

Fluoride

Lead

Mercury
Nitrate (as N)
Selenium
Silver

Endrin
Lindane
Methoxychlor
Toxaphene
2,4-D
2,4,5-TP Silvex

Turbidity

Chloride

Copper

Foaming Agents
Hydrogen Sulfide
Iron

Manganese
Sulfate

TDS

Zinc

Color
Odor
pH (field)

Specific Conductance

(field)

VOC (volatile organics-

Method 601)

e el el Rl N e e el e e

e el e el i

—

o

Rl e e e T e e e e e ol el i e el S e e el el el o
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o

,2,3,4
1,2,3,4

1,2,3,4

= bt b b e e e e b e

el el el el el e

—

HFHEEHEHRFRRFEFRBFRFRF R

o e e

e

12,3,4
1,2,3,4

1,2,3,4

Note: Numbers refer to quarterly sampling periods during the first

monitoring year.

* Analysis for EPA organic priority pollutants was made in April, 1984

(See Appendix B).
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Figure 9.
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EXPLANATION

G PROPOSED MONITOR WELL
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p
0 600"
SCALE h
Figure 10. Locations of Proposed Monitor Wells for Landfills No.

4 and 5.
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Site.
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Figure 14. Schematic Diagram Showing Construction of Deep
Monitor Well.
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shallower than 20 ft, wells can be evacuated by suction
pumping; therefore, 1in these areas the monitor wells will
consist of 2-inch-diameter PVC casing and screen. A
schematic diagram illuStrating the construction details of a
typical 2-inch-diameter monitor well is presented in Figure

15.

The monitor wells will be constructed by the mud-rotary
method of drilling. During the drilling, representatives
from Geraghty & Miller, Inc., will oversee the work. Soil
samples will be collected every 5 ft and their mineral and
physical characteristics will be described by the Geraghty &
Miller, Inc., representative. After the borehole is drilled
to its total depth, the well casing and attached well screen
will be inserted into the borehole and the annulus around the
well screen will be gravel packed by the tremie method. The
annulus above the gravel pack will be grouted, using a neat
cement grout by the tremie method, up to land surface. Upon
completion, each monitor well will be adequately developed
and will be protected at land surface by a metal protective
casing. Sections of casing and screen will be 3joined by
threaded couplings without the use of PVC bonding cement and
the drilling equipment will be thoroughly cleaned before

drilling each well in order to avoid cross contamination.

After completion of all of the monitor wells, the first
quarter watar samples will be collected from each and

analyzed for the constituents 1itemized 1in Table 5.
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Figure 15. Schematic Diagram Showing Construction of Shallow
Monitor Well.
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Thereaftsr, quarterly sampling will continue for one year
(second through fourth quarter) and analyses will be
conducted for the constituents also shown in Table 4.
Additional constituents may be analyzed for based upon the

results of the first quarter sampling.

Sampling and Chemical Analysis Protocol

In conformance with 17-4.245(6) (d) FAC, a ground-water
sampling and analysis plan has been prepared for Whiting
Field. The detailed plan is presented in Appendix C of this

report.
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TABLE A-1,

Well designation: W
Surface Elevation:

Depth (ft)
0 - 30
30 - 44
44 - 66
66 - 89
89 - 102
102 - 113
113 - 135
135 - 140
140 - 140.
140.4 - 156
156 - 183
183 - 200
200 - 237
237 - 254
254 - 275
275 - 304
304 - 312
312 - 365
365 - 424

D

LITHOLOGIC LOG OF NAS OLD NORTH SUPPLY WELL

-N2
168.1 ft msl

escription

Sandy
Loose
White
White
Muddy
Clay
Yello
Clay
Rock
Muddy
Pack
Brown
Sandy
Soft
Muddy
Pack
Sandy
Hard

Clay

clay

muddy sand and gravel
sand with clay streaks
sand with clay balls

sand

w sandy clay

Sand

sand, clay streaks

pack sand with loose streaks

clay
yellow clay
sand

sand

shale

sandy shale

Elevation (ft msl)
168 - 138
138 - 124
124 - 102
102 - 79

79 - 66
66 - 55
55 - 33
33 - 28
23 - 27.6
27.6 - 12
12 - (-15)
(-15) - (-32)
(=32) - (-69)
(-69) - (-86)
(-86) - (-107)

(-107) - (-136)

(-136) - (-144)

(-144) - (-197)

(-187) - (-256)
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TABLE A-2.

W-N3
171.5

Well designation:
Surface elevation:

LITHOLOGIC LOG OF NAS TEST WELL

ft msl

Depth (ft) Description Elevation (ft msl)
0 - 2 Topsoil 171 169
2 - 9 Sandy 169 162
9 - 22 Red clay to yellow chalk 162 149

22 - 27 Yellow sand, clay streaks 149 144
27 - 39 Clay 144 132
39 - 42 Coarse sand, clay stringers 132 129
42 - 52 Coarse sand, clay stringers, loose 129 119
52 - 62 Coarse sand, clay stringers, tight 119 109
62 - 75 Sand, cut well 109 96
75 - 80 Sand, tight 96 91
80 - 90 Sand, loose 91 81
90 - 100 Sand 81 71
100 -~ 119 Yellow clay 71 52
119 - 125 Sand 52 46
125 - 137 Muddy sand 46 34
137 - 145 Sand, cut well 34 26
145 - 165 Sand 26 6
165 - 176 Sand, small clay strings 6 (-5)
176 - 198 Sand; 1ron minerals at 23-27 ft (-5) (=-27)
198 - 217 Muddy sand (-27) (-46)
217 - 222 Black chalk (-46) (-51)
222 - 229 Sandy, bad looking (=51) (-58)
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TABLE A-3. LITHOLOGIC LOG OF NAS NORTH SUPPLY WELL

Well designation: W-N4

Surface elevation: 180 ft msl
Depth (ft) Description Elevation (ft msl)

0 - 15 Sandy clay 180 - 165
15 - 25 Pink chalk 165 - 155
25 - 40 Fine muddy sand 155 - 140
40 - 50 Muddy sand 140 - 130
50 - 54 Clay 130 - 126
54 - 65 Muddy sand 126 - 115
65 - 85 Fine muddy sand 115 - 95
85 - 90 Fine packed sand 95 - 90
90 - 114 Clay 90 - 66
114 - 125 Muddy sand 66 - 55
125 - 137 Fine packed sand 55 - 43
137 - 157 Muddy sand with mud balls 43 - 23
157 - 167 Sand (coarse good) some gravel 23 - 13
167 - 177 Sand (good)} 13 - 3
177 - 195 Sand 3 - (-15)
195 - 203 Sand (red) (-15) - (-23)
203 - 210 Sand (-23) - (-30)
210 - 218 Clay and mud (-30) - (=38)
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TABLE A-4. LITHOLOGIC LOG OF NAS ABANDONED WEST WELL

Well designation: W-W2

Surface elevation: 197.6 ft msl
Depth (ft) Description Elevation (ft msl)
0 - 9 Sand 198 - 189
9 - 22 Clay 189 - 176
22 - 32 Muddy sand 176 - 166
32 - 35 Clay 166 - 163
35 - 74 Sandy clay 163 - 124
74 - 124 Coarse pack sand 124 - 74
124 - 120 Soft yellow muddy sand 74 - 70
120 - 1538 Sandy clay 70 - 40
158 - 178 Coarse pack sand 40 - 20
178 - 199 Coarse to fine pack sand 20 - (-1
199 - 221 Coarse pack sand (-1) - (=23)
221 - 244 Pack sand, streak (~23) - (-46)
244 - 245 Rock : (-46) - (-47)
245 - 260 Soft sand and clay (-47) - (-62)
260 - 270 Pack sand (-62) - (-52)
270 - 294 Hard fine sand (=52) - (-96)
294 - 355 Hard and soft blue sandy shale (-96) - (-157)
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TABLE A-5., LITHOLOGIC LOG OF

Well designation: W-W3

Surface elevation: 180 ft msl
Depth (ft) Description
0 - 23 Red sandy clay
23 - 50 Fine sand and white clay
50 - 73 Sand and white clay balls
73 - 176 Sand and gravel
76 - 88 Fine sand
88 - 90 Fine sand and clay
90 - 105 Medium sand
105 - 113 Loose medium sand
113 - 132 Pink and yellow clay
132 - 150 Medium sand
150 - 153 Loose sand
153 - 156 Yellow clay
156 - 165 Loose sand
165 - 175 Medium sand
175 - 195 Sand and gravel
135 - 215 Loose sand and gravel
215 - 220 Yellow clay and iron rock

NAS WEST SUPPLY WELL

Elevation (ft msl)
180 - 157
157 - 130
130 - 107
107 - 104
104 - 92

92 - 90
90 - 75
75 - 67
67 - 48
48 - 30
30 - 27
27 - 24
24 - 15
15 - 5
5 - (-15)
(-15) - (-35)
(=35) - (-40)
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TABLE A-6. LITHOLOGIC LOG OF NAS SOUTH SUPPLY WELL

well designation: W-S2

Surface elevation: 181.5 £t msl

Depth (ft) Description Elevation (ft msl)
0 - 27 Red sandy clay 181 - 154
27 - 66 Sand and clay balls 154 - 115
66 - 88 Sand 115 - 93
88 - 110 Pack sand 93 - 71
110 - 121 Sand and clay balls 71 - 60
121 - 133 Fine pack sand 60 - 48
133 - 146 Pack sand 48 - 35
146 - 148 Clay 35 - 33
148 - 155 Loose sand and gravel 33 - 26
155 - 173 Soft sandy clay 26 - 8
173 - 197 Pack sand and soft streaks 8 - (-16)
197 - 215 Pack sand (-16) - (=34)
215 - 245 Yellow clay (-34) - (-64)
245 - 251 Rock (-64) =~ (=70)
251 - 255 Clay (=70) - (=74)
255 - 273 Red sandy clay (=74) - (-92)
273 - 340 Sandy shale (-92) - (=159)
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cras yTABLE A-7. LITHOLOGIC LOG OF USGS DEEP

Well designation: USGS
Surface elevation: 125.0 ft msl

Lithology

Clay, white to brown, sticky; sand, white to
clear quartz, medium.
Sand, clear to vhite quartz, medium; clay,

browvm to red.

white to yellow, very coarse to pea size;
clay, brown.

Sand, clear to white, medium to coarse, sub-
rounded to rounded; gravel, clear to white,
very coarse; clay, light brown.

Clay, yellow to brown, sticky; gravel, very
coarse to small pebbles; sand, medium,
clear to white,

Sznd, clear to white, medium to coarse, sub-

rounced to angular; gravel--very coarse to

pebble; clay, light bro.m.
Clay, sreem-gray to red, sticky; gravel, very

coarse to pea size; sand, clear to vhite

medium,

Sand, whize to clear, read cravel

cr
[

ium Lo coarse;

white to clear, verv coarse to pebbles; cla

vellow brown to srocn, sticky,

A-8

» clear to whire, medium to coarse; gravel

MONITOR WELL.

]

b

v

b

Thickness
(feet)

20

20

90

10

50

10

Depth
(feet)

20

40

60

150

160

210

N
1]
(=]

R
Ui
(@]
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TABLE A-7. (Continued)

Lithology

Sand, clear to purple, medium to coarse, sub-
rounded to subangular; clay, brown; gravel,
clear to rose, very coarse to pea size.

Clay, gray brown to yellow brown; sand, clear
to white, medium to coarse; gravel, clear

to red, very ccarse; black phosphorite

grains.

Clay, dark green, sticky; sand, clear to white,

subangular to subrounded; shell fragments;

black phosphorite grains,

Sand, clear to white, medium; clay, dark green,

soft; shell fragments; black phosphorite

grains,

Clay, dark gray, soft, sticky; sand, white to

clear, angular to subangular; shell

fragments.

Limestone, gray, finely crystalline, porous;
sand, clear to white, medium; clay, dark

gray, soft, sticky; black phosphorite grains;

pyrite; shell fragments.

Thickness
(feet)

40

40

120

80

110

30

Depth
(feet)

290

330

450

530

640

670
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TABLE A-7 (Contiwued)

Lithology

Limestone, light gray, fine; sand, clear to
white, medium; clay, gray to green, brittle,
soft; black phosphofite grains; pyrite;
shell fragments.

Sand, clear to white, medium; limestone, gray,
fine; shell fragments; black phosphorite
grains.

Clay, Jark green, soft, sticky; sand, white to
yvellow, angular to subangular; limestone,
gray, fine; shell fragments.

Clay, dark green, soft, very dense, waxy; sand,
clear to white, medium.

Limestone, white, finely crystalline; sand,
clear to white, medium; black phosphorite
grains,

Limestone, white, finely crystalline; pyrite;
green glauconite; black phosphorite grains;
shell fragments.,

Limestone, white to tan, limonite stains on
limestone, finely crystalline; green glauco-
nite; sand, clear quartz.

Clay, light gray, soft, waxy; limestone, white

to tan, finely crystalline.

Thickness
(feet)

120

40

50

100

30

50

30

20

Depth
(feet)

790

830

880

980

1010

1060

1090

1110
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TABLE A-7 (Continued)

. Thickne
Lithology (fee:)ss

Limestone, white, finely crystalline; black

phosphorite grains; pyrite; trace of clay. 20
Limestone, white, finely crystalline; shell

fragments; phosphorite; green glauconite;

sand, clear qhartz, medium. 20
Limestone, white to tan to gray; shell

fragments; foraminifers; limonite clay,

white; clay, gray, silty; 40
Sand, clear quartz; medium, subangular;

limestone, white to tan, crystalline. 40
Limestone, white to tan, finely crystalline;

shell fragments; sand, clear quartz,

medium; limonite clay. 30
Limestone, white to tan; sand, clear quartz,

medium; shell fragments; clay, light gray,

soft; black phosphorite, black. 20
Clay, gray, soft; black phosphorite grains,

abundant; sand, clear quartz, medium;

limestone fragments, 10

Depth
(feet)

1130

1150

1190

1230

1260

1280

1290
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WATER-QUALITY ANALYSES



TABLE B-1.

System Name

Rocesivl
Nlltog,gglprida

Lampte See L

Date and Turie Colizzied

Zircie one

Circie one 1

-

xS

- B}
K 7 Y} PR
N :
N - s A ww A
','.‘ »
N AR
T OLIvE RUAD [ -

PERSACOLA FLOMIDA 22914

RN

aT7S 0L

CHEMICAL ANALYSIS OF SOUTH WELL.
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TABLE B-2.
SAND AND GRAVEL AQUIFERS.
CONCENTRATIONS

SAND-AND-GRAVEL
1
AQUIFER

FLORIDAN AQUIFER
2

CHEMICAL ANALYSES OF WATER FROM THE FLORIDAN AND

3
LOWER LIMESTONE

UPPER LIMESTONE
August 1976 July 1975 Jan. 1974 Sept. 1977
alkalinity as CaCO3 2 576 323 303

*aluminum, dissolved - 20 50 _
*a3rsenic, dissolved 0 0 0 -
bicarbonate HCO, 2 613 370 368
*boron, dissolved - 740 600 -
*cadmium, dissolved 4 - - _
calcium, dissolved .08 2.2 5.0 4.1
carbon, organic total - 3.0 2.0 -
carbonate - 44 12 -
chemical oxygen demand - 26 12 -
chloride, dissolved 2.7 86 330 400
*chromium, dissolved 10 0 0 _
*chromium, hexavalent - 0 0 -
*cobalt, dissolved - 1 1 -
color (platinum cobalt 5 100 8 0

scale)

*copper, dissolved - - 1 -
dissolved solids, 12 840 870 998

residue at 180°C
fluoride, dissolved .0 3.8 3.0 2.2
hardness, as CACO;4 4 8 21 22
hardness, noncarbonate 2 e} G 0

*iron, dissolved .00 170 100 20
*lead, dissolved 14 8 0 -
magnesium, dissolved - .7 2.0 2.7

*manganese, dissolved - 0 17 -

*mercury, dissolved .0 .0 0.0 -
nitrate, NO, as N .50 .00 .00 .01
nitrite, N02 as N .00 .00 .01 -
nitrogen, NH3 as N - - 1.0 .74 .74
nitrogen, total organic - .60 .30 .08

as N '
nitrogen, total as N - 1.6 1.0 -
pH 5.1 8.8 8.7 8.4
phosphorus, total ortho .00 00 .03 .03
as P
phosphorus, total as P .01 .08 .03 .03
potassium, dissolved .4 5.6 9.7 11
silica, dissolved 6.4 14 34 34
sodium, dissolved 2.3 330 320 380
specific conductivity 20 1,190 1,560 1,890
(umhos at 25°C)

*strontium, dissolved - 60 0 350
turbidity (NTU) 1 6 8 16
water temperature (°©C) 23.5 24.0 30.0 27.5

*zinc, dissolved - 3 10.0 -

! ; ..

. Sample from Milton municipal well No. 4

g Sample from USGS shallow monitor well 15 miles south of Whiting Field
Sample from HSAS monitnr well at Whiting Field.

< Concentrations in ug/l; other concentrations in mg/|
B-2

From NWFWMD,

1980



TABLE B-3. Chemical Analys%f of  Whiting Field Water Supply.

ioneer

'£ L LABORATORY. INC

11 EAST OLIVE ROAD PHONE (804) 474-1001
PENSACOLA. FLORIDA 32514

To: RCAE Base Support Services, NAS Whiting Dield, Receiving Dept. Bldg. /83
Milton, Florida 37570, Date of Order: 2/3/84, Lab I.D. ¥ 204. T
DRINKING WATER PRIORITY POLLUTANT ANALYSIS
Purgeables:
Lcrolein Z10
zcrylonitrile <10 )
Benzene <1
Bromodichloromethane <1
Eromoform <1
gromomethane L1 o
Carbon-tetrachloride 21
Chlorobenzene <1
Chloroethane L1
2-Chloroethylvinyl ether 1
Chloroform L1 __
Chloromethane L1 -
Dibromochloromethane L1
Dichlorodifluoromethane 41
1,l-Dichloroethane ¢ 1
1,2-Dichloroethane <1
1,1-Dichloroethene L1 L
1,2-Dichloroethene Y
1,2-Dichloropropane 1
cis-1,3-Dichloropropene L1
trans-1,3-Dichloropropene <1
Ethylbenzene <1
Methylene Chloride <1
Tetrachloroethane <1
1,1,1-Trichloroethane ¢ 1
1,1,2-Trichloroethane Z 1
Trichloroethene <1
Trichlorofluoromethane 41 i .
Toluene 201
vinyl Chlorice <1
¥vlene . 41
Styvrene <1
Dichlorobznzene B <7
1,2-Dibromoztnane (EDB) £ 0.05
-hexane < 1
1,2-Dichiorcoroperne 1
1,2-Dinromn-3i-Chloropropane <1 o L
NOTE 511 results reported in parts per billion.
= less than
Floricda Certification £81142
RECELYY
NOTE: Sample taken from combined stream from all

three supply wells.

) G oz alUR 14 15

Lppreved bY F.G. LLELL

V. F. Bowers
Laboratory Directst



'TABLE B-3 (Continued)

{jfpz oneer

ABORATORY. INC
11 EAST OLIVE ROAD PHONE (904) 474-1001
PENSACOLA FLORIDA 32514
To: RCA Base Support Services, NAS Whiting Field, Receiving Dept. Bldg. su32,
——— T - —
Milton, Florida 32570, Date of Order: /3784, Lab 1.D. ¥ 204. —

DRINKING WATER PRIORITY POLLUTANT ANALYSIS

Pesticides:

aldrin £0.05
a-BHC £0.05
b-BHC £0.05
g-BHC : : <£0.05
d-BHC 40.05
Chlordane < 0.05
4,4'-DDD : : . <0.05
4,4'-DDE £0.05
4,4'-DDT £0.05
Dieldérin £0.05
Endosulfan I : £ 0.05 e
Endosulfan II ¢ 0.05 s
Endosulfan Sulfate <0.05 o
Ethion ¢0.05
Trithion £ 0.05
o,p-DDT, DDE and DDD £ 0.05
Tedion £ 0.05 o R
Endrin Aldehyde < 0.05
Heptachlor = £ 0.05
Heptachlor Epoxide £.0.05 —
Toxaphene : £ 0.3
PCB-1016 <0.2
PCB-1221 ..-£.0.2
PCB-1232 - £.0.2
PCB-1242 : £0.2
PCB-1248 £0.2
PCB-1254 £0.2
PCB-1260 : 0.2
Aldicarb (non extractable) 425 -
Diazinon : <1
Malathion 1
Parathion <1 o
othion 41 o
velthane (Dicofal) 1
OTE 211 results are reported 1n parts per billion.

{_ = less than

Florida Cert ification #81142

e ) G e

. oy Bower®
e V)jabira ooy D RECEIVED



~ TABLE B-3 (Continued)

&CPIOILCGI

11 EAST OLIVE ROAD PHONE (904) 4741001
PENSACOLA. FLORIDA 32514

RCA Base Support Services, NAS Whiting Field, Receiving Dept.

ég. 2832, Milton Florida. 32570, Date of Order: 2/3/84, Lab I.D.
04

DRINKING WATER PRIORITY POLLUTANT ANALYSIS

Base Neutral Extractables:

Acenaphthene <5

Acenaphthylene <5

Anthracene {5

Benzo(a)anthracene 5

Benzo(b)fluoranthene <5

Benzo(k)fluoranthene <5

Benzo(a)pyrene <5

Diethylphthalate 45

Dimethylphthalate {5

2,4-Dinitrotoluene 45

2,6-Dinitrotoluene <5

Dioctylphthalate 5

1,2-Diphylhydrazine L5

Fluoranthene 45

Benzo(g,h,i)perylene L5

Benzidine L5

Bis(2-chloroethyl)ether <5

Bis(2-chloroethoxy)methane {5

Bis(2-ethylhexyl)phthalate <5

Bis{(2-chloroisopropyl)ether <5

4-Bromophenyl phenyl ether = {5

Butyl benzyl phthalate {5

2-Chloronaphthalene <5

4~Chlorophenyl phenyl ether o5

Chrysene < 5

Dibenzo{a,h)anthracene <5

Di-n-butylphthalate <5 \

1,3-Dichlorobenzene L5 g

1,4-Dichlorobenzene <5 q 3

1,2-Dichlorobenzene 45 NN g

3,3'-Dichlorobenzidine 45 N EE

Fluorene <5 oS

Hexachlorobenzene <5 ﬂdt—.é_g

ha)a‘hio obutacdiene <5 N

Hexachloroethane ¢« 5 SS “g

Hexachlorocyclopentadiene <5 '___;;;

Indeno({l,2,3-ccd)pyrene <5

Isophorone o o <5 2

Naphchalene <5 5 i

Nitrobenzene - <5 31

ti-Nitresodimethvlamine 45 |

N-Nitrosodi-n-propylamine /5 o g;

N-titrosodiphenylamine s T«

Phenanthrene T T T s R

P)renp £ 5

.3.7,E-Tetrachiorodibenzo- __?-O>‘17ﬁ10>1”7_,ji§_m‘_‘__*___fIQn 14 o8,

1,2,4- richloraoonzene &5 -
tesults are reported 1n parts ner ’1110n. = less than F.GZ
Florsda Cortificat:ion =211452.

'D



TABLE B-3 (Continued)

. ‘Pioneer
. &fidLABORATORmINC

11 EAST OLIVE ROAD PHONE (304) 4741001
PENSACOLA. FLORIDA 32514

To: RCA Base Support services, NAS Whiting Field, Receiving Dept. Bldg. 283
. - T ‘
Milton, Florida 32570, Date of Orader: 5/3/84, Lab 1.D. + 204.

DRINKING WATER PRIORITY POLLUTANT ANALYSIS

Acid Extractables:

2-Chlorophenol <5

2,4—Dichlorophenol ‘5

2,4—Dimethylphenol . Z5

2,4—Dinitrophenol... . _ <5
2—Methyl~4,6—Dinitrophenol - 2.5

2-Nitrophenol <5 . o
4-1itrophenol < 25 .
PentachlorophenoI 2.5 .
pPhenol ) 25

2,4;6-Tr1cnIoropHenol

NOTE: All results reported in parts per pillion.
<_= less than
Florida Certification £81142
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Table B—S.

Results of the Analyses for EPA's Organic Priority

Pollutants From the North Supply Well, W-N4.

Concentration ug/1 {ppb

)2

Sample ID:
Compound CAA 1D:

Whiting North Well
8401255

(2v) acrolein

(3v) acrylonitrile

{4v) benzene

(6v4) carbon tetrachloride

(7v) chlorobenzene

(16v) 1,2-dichloroethane

(11v) 1,1,1,-tricnioroethane

(13v) 1,1-dichloroethane

{14v) 1.1,2-tricnloroethane

(158v) t,1,2,2-tetrachloroethane

(16v) cnloroethdne

(19v) 2-chluroetiylvinyl ether

(23v) cnioroform

(29v) 1,l-dichloroethylene

(30v) trans-1,2-dichioroethylene

(32v) 1,2-dichloropropane

{33v) trans-1,3-dicnloropropene

cis-1,3-dichloropropene

(38v) ethylbenzene

(44v) methylene chloride

{45v) chloromethane

{46v) bromomethane

(47v) bromoform

{43v) bromodichloromethane

(49v) fluorotrichloromethane

(S50v) aichlorodifluoronetnana

(5lv) cntorodibromometnane

(85v} tetrachloroethylene

(86v) toluene

(27v) trichloroethylene

(83v) vinyl cnlorice

Detection Limit

Yy.s. EPA. 1982, Metnods for Organic Chemical Analysis of Municipal and [ndustrial

Wastewater. EPA GUU/3-32-057. EPA/EMSL, Cincinnati, Onio.

2

Concentrations less than the detection Vimio gre left blank.
and 10 times the detection limit are listed as trace levels (TR}.

Concentrations between 1
Acrolein and

acrylomitrile ar2 100 and 1) timex the detection limit respectively.



Table B-5 (Continued)

CAMBRIDGE ANALYTICAL ASSOCIATES, INC.
Table 2A (cont'd.). Concentration of Acid/Base/Neutral Extractables (Method 6251)

Client: GSeraynty and Hiiler ' Report No.: 84-297

Concentration - ug/l (ppb)2

Sample [D: Whiting
North Weit
Compound CAA 1D: 8401255

ACID COMPOUNDS

{21A) 2,4,6-trichiorophenol

{227} p-chloro-in-cresol

(24A) 2-chloropnenol
p

(31} 2.3-dichlorophenol

{347 7 4-0imetnylphenol

(574) 2-nitraopneno!

(53A} d-nitrophenot

(594) 2,4-dinitrophenol

[{-HAY -dinitro-2-mathyipneno!

.40 pentacnlorophenol

{654 phenol

Detection Limit 2

BASE/NEUTRAL COMPOUNDS

{1b) acenapnthene

(58) ovenzidine

(88) 1,2,4-tricniorotenzene

(98) hexachlorobenzene

{128 pexachloroethane

(148% nis (2-chloroethyl) ather

{208} 2-chloronapnthalene

{258} 1,2-aichlorobenzene

(278} 1,4-dichloropenzene

{738) 3,3'-adrchloroderzidine

{358) 2,1-cinitrotoluene

(368 .6-dinittrotoluens

3771 1,2-diphenglnygdrazine
\ phnenyiny

(348) riuorantrens

"398 2-chloropnenyl pnenyl ether

418} A-vromopreny! phienyl etner




Table B-5 (Continued)
CAMBRIDGE ANALYTICAL ASSOCIATES, INC.

Table 3B {cont'd). Concentration of Acid/Base/Neutral Extractabies (Method 6251)

Client: Gerayghty and Miller Report No.: 84-297
. 2
Concentration - ug/1 (ppb)
Sampie ID: - Whiting
North Well
Compound CAA 1D: 8401255

BASE NEUTRAL COMPOUNDS (cont'd)

{428) bis {2-chloroisopropy!) ether

(438) bis (2-chioroethoxy} methane

(928) hexachlorobutadiene

(538) nhexachlorocyclopentadiene

(548) isophorone

(558) naphthatene

(56B) nitrobenzene

(6¢8) N-nitrosodiphenylamine

(638) N-nitrosodipropylamine

(66B) bis (2-ethylhexyl) phthalate

{678} benzyl butyl pnthalate

(688) di-n-butyl phthalate

(698) di-n-octyl pnthalate

(70B) diethyl phthalate

(718) dimethyl phthalate

(728) benzo(a)antnracene

(73B) venzo(a)pyrene

(748) pbenzo(b)fluoroanthene

(758) benzo(k)fluoroanthene

(768) chrysene

(778) acenaphthylene

{768) anthracene

{79B) oenzo(ghiperyiene

(80B) tiuorene

(818) pnenanthreng

(823) dibenzc{a,h)antnracene

{838) ideno(1,2,3-cd}pyrene

(838) pyrene

Detection Limit 2

1U.S. EPA, 1982, Metnods for Organic Chemical Analysis of Municipal and Industrial

nasiewater. EPA 50J/8-82-057. LPA/EMSL, Cincinnati, Ohio.

250ncentra:1ons less than the detection limit are left blank. Concentrations between |

and .3 times the limit of detection are listed as trace levels {TR}).




Table B-5 (Continued)

CAMBRIDGE ANALYTICAL ASSOCIATES, INC.

1

Tivie jicont'dl). Concentration of Pesticides and PCBs {Method 608°)
Cliens: Geragnty and Miller ' Report No,: 34-297
. Concentration - ug/l lppb)z
Sample [D: Nhi}.ing
North Well

Comgaund CAA 10: 3401255
PESTIZIDUS AND PCs
(B4P, idrin
(b, aweidenn T
(41p) cnlordane )
S iy T
( 033_)“ I,_d—'—-TJ.D-E.-__ T
(s30) 1.4t
(93P}  ergosuifan-alpna
Tﬁ.a.F;‘A_T?_vEK)_suI fan-bety
(9790 wmaosultun suitate

o V_E‘P.?J_f:':_’;-—- T
\:_)_F;‘—-e— n_d‘r- in alaohyde
{100P) hepracalor B
Ei‘;)~1_P—‘ nepta:—;i‘o_r epoxide

'EOZP;NBHC—a!pna
{1932} SHC-dete
MOEEN -::'-‘_C-—deltd
TEEDT-PTHC-gamma (lingane)
(‘1_\)_6?} -PCB - 1242
(1072} PCY - 1254
(102P) :C.d - 122—;_ o
(Lovp, ¥es - 1232
(11007 oCs - 1248
{1112} »C3 - 1260
(1122, 08 - 6 S
(—1.1.3:/- tordpnene o
I
bys. SPA, 1932, Metnods for Organt. Chenical Anaiysis of Municipal and Industrial
Wastewdter. EPA 60J/1-32-057. EPASEYuL, Cincinnatly, Shio.

Z',once'\tratvons less than the detectizn limit are left blank. Concentrations between |
and 1) tines detection limit are listed as trace levels (TR).
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APPENDIX C

PROPOSED GROUND-WATER SAMPLING AND
ANALYSIS PLAN FOR U.S. NAVAL AIR STATION,
WHITING FIELD
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Geraghty & Miller, Inc.

1.0 INTRODUCTION

Chapter 17-4.6(d) of the Florida Administrative Code
requires owners and operators of facilities that discharge
into the ground water to obtain and analyze samples from a
ground-water monitoring system. The requirement includes the
development and implementation of a ground-water sampling and
analysis plan which must include procedures and techniques
for sample collection.

To comply with these requirements at the U.S. Naval Air
Station, Whiting Field, Florida, the following "Sampling and
Analysis Plan" has been prepared.

2.0 SAMPLE COLLECTION AND SHIPMENT

2.1 Freaquency of Sample Collection

Table 2.1 presents the water-quality parameters
which should be monitored at the NAS Whiting Field
on a quarterly basis during the first year of
monitoring and semi-annually in succeeding years.
Maps showing locations of the proposed monitor
wells are presented in Figures C-1, C-2, C-3, C-4,
and C-5.

2.2 Eguipment
Sampling equipment needed for collecting

representative samples of ground water are
presented below.

(1) 200-ft fiberglass or plastic measuring tape
with weighted bottom (ox) water-level
indicator ("m-scope") consisting of an
ammeter, electrode, and 200-ft cable;

{2) Several gallons of distilled water and wasn
bottle;

(3) Clean rags;

(4) Plastic sheeting or large size garbage bags;

(5) Bottom filling PVC bailer and 120-ft nautical
rope, peristaltic pump, or submersible pump;

(6) Graduated bucket;

(7) Sample bottles;

(8) Sample bottle labels, waterproof marking pen;

() pH meter

(10) Thermometer;

(11) Specific conductivity meter;

(12) Preservatives for water samples;

(13) Field data and chain-of-custody forms,
clipboard, pen; and

(14) Optional: 1ice chest and ice or freezer packs.



Geraghty & Miller, Inc.

Table 2.1. Ground-Water Quality Parameters and Frequency of
Sample Collection

Constituent

Sites

"Background
(North well

)

Landfills

Battery
Shop

Solvents
Storage

Arsenic

Barium

Cadmium
Chromium (Hexavalent)
Fluoride

Lead

Mercury

Nitrate {(as N)
Selenium

Silver

Endrin

Lindane
Methoxychlor
Toxaphene

2,4-D

2,4,5-TP Silvex

Turbidity

Chloride

Copper

Foaming Agents
Hydrogen Sulfide
Iron
Manganese
Sulfate

TDS

Zinc

Color

Odor

pH (field)

Svecific Conductance
(field)

VOC (volatile organics-

Method 601)

= b b e e e e e e
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O el = el el
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r2,3.4
1,2,3,4

1,2,3,4

Note: Numbers refer to quarterly sampling periods during the first

monitoring year.
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Figure C-1. Proposed Locations of Monitor Wells for Landfill Sites
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Figure C-4.

Proposed Location of Monitor Well for Battery Shop Site.
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2.3

Sample Collection Method

2.3.1

Procedures for Measuring Water Levels

(a)

(b)

(c)

Place plastic sheeting around well
to protect sampling equipment for
potential contamination.

After wunscrewing casing cap or
access plug, measure the depth to
water in the well., All measurements
are made from top of PVC casing.

. Using the M-scope, drop the probe
down the center of the casing and
allow cord to go untangled down
the well. When ammeter indicates
a closed electrical circuit,
determine depth to water from top
of PVC casing. Record depth to
water on field data form (Figure
C-6). Subtract this value from
elevation at top of PVC casing to
find elevation of water level (see
Figures C-7 and C-8 for elevation
of top of casing),

(or)

. Using a fiberglass or plastic
200-ft tape with sandpaper backing
on first five feet, drop weighted
tape down center of casing. After
water 1s encountered 1in well,
record measurement of tape at top
of casing, wind up tape and record
the measurement where tape is wet.
Subtract the "wet" measurement
from the "held" measurement to
determine the depth to water.
Subtract this value from the
elevation at top of PVC casing to
find elevation of water level.

. The water-level measurements must
be obtained at each samnling point
every time water samples are
collected.

Clean M-scope or tape bottom with
distilled water and wipe dry with
clean rag.
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Figure C-€. Ground-Water Sampling Data Form

Date:
Spring/Well Number: > Time: to
Sampled by: Weather:
GROUND-WATER ELEVATION
A. (1) Length of Tape Helcd _ (or) m—-scope reading:

at Top of Outer Casing:

(2) Length of Tape Wet:

{3) Depth to Water (1 minus 2):

water Level Elevation - Subtract Depth to Water from Elevation of

Outer Casing:

Depth to Well Bottom:

Height of Water Column (h) =

WATER SAMPLING DATZA

Volume of water in well:

T r°h

Amount of water removed from well:

Method of water removal:

wWas well pumped dry?

FiELD ANALYSES AND REMARXS

Temperature:

Speciflc Conductance:

pPE:

Phvsical Appearance:

Number & Tvoe of Samples Collected:
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Figure C-7. Schematic Diagram Showing Construction of Deep Monitor
Well.
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Figure C-8. Schematic Diagram Showing Construction of Shallow
Monitor Well. '
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2.3.2 Procedures for Removing Standing Water in
Wells
(a) Remove at least one well volume of

standing water wusing either the
peristaltic pump, submersible pump,
or a hand bailer.

To find the wvolume of standing
water in the well, use the
following calculation:

vV = 3.14 r2h
where V = volume (ft3)
r = radius of monitor

well casing (ft)

h = height of standing
water in well (ft)

The height of standing water in
the well 1s found by subtracting
the depth to water measurement
from the total depth of the well
(refer to Figure C-7 for depth of
monitor wells).

It is generally recommended to
remove three to five well volumes
of water from the well to insure
an accurate sample of ground-water
gquality but this may not be
possible if the wells are low
yielding. At the least, the well
should be pumped or bailed to
dryness before sampling. Use
graduated bucket to measure volume
of water removed from the well.

The "Procedures Manual for Ground
Water Monitoring at Solid Waste
Disposal Facilities", pp 220 to
270, should be consulted for

further information concerning the
amount of water to evacuate from
the well, types of Dpumps or
bailers to use in sampling ground
water, and procedures to follow
for using pumps or bailers.
Another reference source 1s the
U.S. Geological Survey (USGS)
publication, "Guidelines for

C-14
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(b)

Collection and Field Analysis of
Ground-Water Samples for Selected
Unstable Constituents" pp 3 to 9.

Clean bailer or pump with distilled
water before use in other wells to
prevent possible cross contamination
cf ground water 1in the monitor
wells.

2.3.3 Procedures for Sample Collection and
Field Analyses

(a)

(c)

(d)

Allow well to recharge sufficiently
to obtain samples. In some wells,
this may require walting a few
minutes to a few hours.

Analyses of pH, temperature, and
specific conductance should be made
in the field at the time of sampling
because these parameters change
rapidly and a laboratory analysis
might not be representative of the
true ground-water quality.  Remove
enough water from well to determine
temperature of water, specific
conductivity, and pH. Record values
on field data sheet and discard
water 1in a manner so as to avoid
potential contamination.

Rinse sample bottle with sampled
ground water except when Dbottle 1is
fixed with a preservative.

Transfer water from well sampling
device to sample bottles provided by
the laboratory. Care should be
taken not to agitate sample in order
to limit amount of added oxygen ¢to
water sample, Minimize the number
of containers used in order to limit
the addition of outside contami-
nants. Sample bottles should b=
prepared as specified by the 1974
and 1979 EPA "Manual of Methods for
Chemical Analysis of Water and
Wastes" (EPA 625/6-74-003 and EPA
600/4-79-020) .

If there 1is insufficient water 1in
the well to supply the necessary

volumes for samples specified above,

C-15
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the sample collector should fill up
as many bottles as ©possible,
preserve and label as required, and
continue sampling daily until the
remaining bottles are filled.

3.0 ANALYTICAL PROCEDURES

Analysis of water samples collected from monitor wells
will be performed by an approved laboratory.
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