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October 28, 1996

Florida Department of Environmental Regulation
Twin Towers Office Building

2600 Blairstone Road

Tallahassee, Florida 32399-2400

Attention: Mr. Eric Nuzie

Subject: Remedial Action Plan
South Fuel Farm
NAS Cecil Field, Jacksonville, Florida
Contract No. N62467-89-D-0317/090

Dear Eric:
On behalf of Southern Division, Naval Facilities Engineering Command ( SOUTHNAVFA -
CENGCOM), ABB Environmental Services, Inc. is pleased to forward two copies of-

the subject document for your review and approval:

To conserve paper and report binders and reduce document reproduction costs, the
enclosed South Fuel Farm Remedial Action Plan consists of'“the report covers,
revised text and appendices. Directions for completing the RAP are also
enclosed. :

Comments or questions you may have concerning this document should be directed
to Mr. Bryan Kizer at SOUTHNAVFACENGCOM (803-820-5896) within 45 calendar days.

Very truly yours,

ABB ENVIRONMENTAL SERVICES, INC.

(Z&Lw A ‘

Rao Angara
Installation Manager

ce: B. Kizer, SDIV (2 copies)

S. Wilson, SDIV
D. Kruzicki, NASCF (2 copies)
H. Bauer, BEI
L. Routhier, ABB-ES
D. Vaughn-Wright, USEPA
file

o ABB Environmental:Services Inc.

c ruw:m lsss

u Berkeley Building - Telephone (904) 656-1293
m 2590 Executive Center Circle East Fax {904) 877-0742

Tallahassee, Florida 32301
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ASEA BROWN BOVERI

Directions for Completing the
South Fuel Farm Remedial Action Plan
NAS Cecil Field
Jacksonville, Florida
October 1996

Replace the existing (May 1996) RAP text with the enclosed revised RAP text.
Replace existing (May 1996) appendices D through G with the enclosed revised appendices.

Replace the front cover and the spine with the enclosed green RAP report cover and spine.
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October 28, 1996

Mr. Michael Deliz, P.G.

Florida Department of Environmental Protection
Bureau of Waste Cleanup

2600 Blair Stone Road

Tallahassee, Florida 32399-2400

Re: Alternate Procedures Request, South Fuel Farm, NAS Cecil Field,
Jacksonville, Florida
Contract No. N62467-89-D-0317/090

Dear Mr. Deliz:

A Remedial Action Plan (RAP) for the South Fuel Farm was prepared by ABB-ES based on data
collected during the Contamination Assessment Report Addendum (April through November
1995). The RAP addressed the entire site and was prepared based on data that indicated no free
product was present at the site.

In October of this year free product was observed on the ground surface south of Day Tank 2.
This occurred after a period of heavy rains. On October 9, 1996 several site piezometers and
monitoring wells were checked for depth-to-water and depth-to-product. Free product was found
in one monitoring well (CEF-043-41) and one piezometer (CEF-043-PZ2) at apparent thicknesses
of 0.12 ft and 0.78 ft, respectively. Since free product was found and the initial event did not
target all "probable" locations, a second event was conducted on October 18, 1996. This second
event found free product in two monitoring wells and three piezometers at an apparent thickness
ranging from 0.91 ft to 6.51 ft. The free product was bailed by ABB-ES on October 18th and
will continue to be recovered via bailing on a weekly basis. Recovery via test pitting, by Bechtel
Environmental, Inc., the Navy’s Response Action Contractor, will also be performed.

The remedies proposed for the areas north of Day Tank 2, bioventing and biosparging, are not
affected by presence of free product south of Day Tank 2. Since the free product contaminated
areas are hydraulically downgradient from the north side, these remedies will not change based
on any future assessment of the areas affected by free product. The Base Realignment and
Closure (BRAC) team and support staff teleconferenced on October 23rd and agreed to:

1) implement the remedial action described in the RAP for the northern portion' of the site
as an APR,

2) initiate free product recovery,

3) investigate the extent of free product during the Day Tank 2 Contamination Assessment,

scheduled for early 1997, and

ABB Environmental Services Inc.
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4) incorporate this APR and a final design for the southern portion of the site in a final
RAP.

The remedial action identified in this APR, and described in the October 1996 RAP, will be
implemented prior to the complete delineation of the southern portion of the site.

ALTERNATE PROCEDURES REQUEST

Florida Administrative Code (F.A.C.) Chapter 62-770.700 (1) states that "Within two (2) months
of approval of a Contamination Assessment Report or a Risk Assessment Report, two copies of
the Remedial Action Plan shall be submitted to the Department for approval prior to
implementation." Since the Navy is requesting to perform remedial action in the northern portion
of the site without an approved RAP, this APR is being prepared.

The following information is required and has been provided to obtain approval of alternative
procedures and requirements in accordance with Rule 62-770.890(2a-f), F.A.C.

(2a)  Site Name: South Fuel Farm; NAS Cecil Field; Jacksonville, FL.
(2b)  Provisions of Chapter 62-770, F.A.C., from which an exemption is sought:

Bioventing and biosparging would be considered a remedial action, and since the site
does not have an approved RAP, this would be contrary to the aforementioned Rule 62-
770.770 (1).

(2c) Basis for the exception:

This remedial action would expedite the cleanup of contaminated groundwater and soil
in the northern portion of the site, while concurrently implementing a contamination
assessment in the southern portion. This would initiate the cleanup process and allow the
flexibility to make any modifications to the system in the final design for the southern
portion.

(2d) The alternative procedure for which approval is sought:
Biosparging and bioventing to remediate contaminated groundwater and soil.

(2¢) Demonstration of an equivalent or greater degree of protection for the lands, surface
waters, or groundwaters of the state as the established procedure or requirement:

The alternative selected will reduce the concentrations of petroleum contamination in
vadose zone soils; thereby reducing a potential continuing source to groundwater. This
alternative will also help remediate the groundwater plume in the northern portion of the
site by facilitating the biodegradation of dissolved-phase hydrocarbons.
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(2f) Demonstration that the alternate procedure or requirement is at least as effective as
the established procedure or requirement:

Since this alternate procedure was initially developed as a RAP, the design of the
bioventing and biosparging systems were based on the requirements stated in Rule 62-
770.700 (2).

This APR is for the bioventing and biosparging systems for the northern portion of the site. The
implementation of an oxygen barrier wall and intrinsic remediation for the southern portion of
the site is subject to change based on future data. Also, there are four proposed bioventing wells
located in the southern portion of the site; these will not be constructed as part of this APR.

Should you have any questions concerning this document please feel free to contact myself of
Bob Lunardini.

Very truly yours,

ABB ENVIRONMENTAL SERVICES, INC.

Al [ Pt C Lo

Rao Angara Robert C. Lunardini, Jr., P.E.
Principal Task Order Manager Principal Engineer

cc: Dave Kruzicki, NAS Cecil Field
Steve M. Wilson, P.E., SOUTHDIV
Bryan Kizer, SOUTHDIV
Herman Bauer, BEI
Lisa Routhier, ABB-ES
Debbie Vaughn-Wright, EPA
file
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CERTIFICATION OF TECHNICAL
DATA CONFORMITY (MAY 1987)

The Contractor, ABB Environmental Services, Inc., hereby certifies that, to the
best of its knowledge and belief, the technical data delivered herewith under
Contract No. N62467-89-D-0317/090 are complete and accurate and comply with all
requirements of this contract.

DATE: October 28, 1996
NAME AND TITLE OF CERTIFYING OFFICIAL: Rao Angara
Task Order Manager
NAME AND TITLE OF CERTIFYING OFFICIAL: Robert C. Lunardini, Jr., P.E.

Project Technical Lead

(DFAR '252.227-7036)




The engineering design and professional opinions rendered in the set of planning
documents that describe the South Fuel Farm, Remedial Action Plan, Naval Air
Station Cecil Field, Jacksonville, Florida, were conducted or developed in
accordance with commonly accepted procedures consistent with applicable standards
of practice. These planning documents are intended to be implemented by Southern
Division, Naval Facilities Engineering Command'’s Response Action Contract
Contractor or Comprehensive Long-term Environmental Action, Navy Contractor. The
plan for remediating this site is based on the assessment information collected
between December 1993 and December 1995 and engineering detailed in the text and
appended to this report. If conditions are determined to exist differently than
those described, the undersigned professional engineer should be notified to
evaluate the effects of any additional information on the design described in
this report.

Robert C. Lunardini, Jr.
(\/ ;7 ey Professional Engineer No. 46657
Ké’(ﬂ’f W it Expires February 28, 1997
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FOREWORD

Subtitle I of the Hazardous and Solid Waste Amendments of 1984 to the Solid Waste
Disposal Act of 1965 established a national regulatory program for managing
underground storage tanks (USTs) containing hazardous materials, especially
petroleum products. Hazardous wastes stored in USTs were already regulated under
the Resource Conservation and Recovery Act of 1976. Subtitle I requires that the
U.S. Environmental Protection Agency (USEPA) promulgate UST regulations. The
program was designed to be administered by individual states, which were allowed
to develop more stringent, but not less stringent, standards. Local governments
were permitted to establish regulatory programs and standards that are more
stringent, but not less stringent, than either State or Federal regulations. The
USEPA UST regulations are found in the Code of Federal Regulations, Title 40,
Part 280 (40 CFR 280) (Technical Standards and Corrective Action Requirements for
Owners and Operators of Underground Storage Tanks) and 40 CFR 281 (Approval of
State Underground Storage Tank Programs). 40 CFR 280 was revised and published
on September 23, 1988, and became effective December 22, 1988.

The Navy'’s UST program policy is to comply with all Federal, State, and local
regulations pertaining to USTs. This report was prepared to satisfy the
requirements of Chapter 62-770 (formerly Chapter 17-770), Florida Administrative
Code (State Underground Petroleum Environmental Response) regulations on
petroleum contamination in Florida's environment as a result of spills or leaking
tanks or pipes.

Questions regarding this report should be addressed to the Commanding Officer,
Naval Air Station Cecil Field, or to Southern Division, Naval Facilities
Engineering Command, Code 1842, at 803-743-0596 (AUTOVON 563-0596).

CFLD_SFF.RAP
MVL.10.96 -i-




product will be recovered by weekly bailing the affected monitoring wells and
piezometers. Final remediation at the SFF will be addressed in the RAP for Day
Tank 2.

The purpose of this RAP is to present a plan for remediation of petroleum
contamination at the SFF. The RAP presented herein is designed for implementa-
tion at the SFF and, when implemented, will result in a reduction of the level
of petroleum-related contamination in the soil and groundwater in accordance with
the requirements of Chapter 62-770, FAC.

A remedial system has been designed to reduce soil and groundwater contaminant
concentrations to below target levels. The system was designed so that its
construction and operation would have minimal effects on site activities.

This RAP presents the rationale for the remedial actions to be implemented at the
SFF. Implementation of remedial actions described in this RAP will include the
tasks below.

1. Bioventing. A regenerative centrifugal blower connected to a piping
system that feeds 13 biovent wells will be used to inject air directly
into vadose zone soils located within the 50 parts per million organic
vapor analyzer soil contaminant contour.

2. Biosparging. A screw compressor with air dryer connected to a piping
system that feeds 23 biosparge wells will be used to inject air directly
into groundwater located within the 1,000 micrograms per liter total
volatile organic compounds contaminant contour. The objective of
biosparging is to treat the most contaminated portion of the plume until
the source remediation is complete.

3. Oxygen Barrier Wall. To oxygenate groundwater before it discharges to the
storm drain, an oxygen release compound (ORC™) slurry will be placed into
a line of 95 l-inch-diameter boreholes, each 15 feet deep, on 9-foot
centers. This is a passive method of introducing oxygen into the
groundwater to enhance biological activity.

4. Intrinsic Remediation. Once the bioventing is complete and it has been
proven that the oxygen barrier wall is working, groundwater remediation
will revert to intrinsic remediation. At that time, a workplan will be
developed to implement intrinsic remediation.

CFLD_SFF.RAP
MVL.70.96 -iii-
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November 19, 1996

Ms. Debbie Vaughn-Wright

Remedial Project Manager

Federal Facilities Brénch

Waste Management Divisién, 10th Floor
USEPA Region IV

100.-Alabama St. N.W.

Atlanta, Georgia 30303

Subject: ~ Final Remedial Investigation Report
Operable Unit 4, Site 10
Naval Air Station Cecll Field, Jacksonville, Florida
Contract No. N62467-89D-0317/090

Dear Ms. Vaughn-Wrightf

On behalf of Southern Division, Naval Facilities Engineering Command, ;ABB
Environmental Services, Inc. is pleased to forward three copies of the subject
document. ' '

To conserve paper and report binders and Yetluce document reproduction costs, the
_enclosed RI report consists of the report tovers, revised text, and-appendices.
Directions for completing the Final RI report are also enclosed.

Comments or questions you may have concerning this document should be directed
to Mr. Mark Davidson at (803) 820-5526.

: Sinéerely,r

ABB ENVIRONMENTAL SERVICES, INC.

Rao Angara ‘ ' : y
Installation Manager :

ce’ Mr. Eric Nuzie, FDEP ‘
- Mr. David Kruzicki, NASCF
Mr. Hermann Bauer, BEIL
Mr. Alan Shoultz, SDIV
Mr. Steve Wilson, SDIV
Ms. Lisa Routhier, ABB-ES
Mr. Gerald Young, City of Jacksonville

File-
i - “ ~ ABB Environmental Services Inc.
| e/l § o " Berkeley Building Telophone (904) 656-1293
[ l ‘ 2590 Executive Center Circle East Fax (904) 877-0742

1 Tallahassee, Florida 32301 .




Directions for Completing the
Remedial Investigation Report
Operable Unit 4
NAS Cecil Field
Jacksonville, Florida

November 1996

Replace the existing (June 1996) RI text with the enclosed revised text.
Replace Appendix C, Lithologic Logs/Construction Diagrams.
Insert enclosed 'Hits Tables' to Appendix D.

Replace Appendix F.3 (Toxicological Dose-Respo_nse VaIues) and Appendix F.5 (Risk Calculations

Spread Sheets).

Add Appendix | (Results of Hydraulic Conductivity Testing).




CERTIFICATION OF TECHNICAL

DATA CONFORMITY (MAY 1987)

The Contractor, ABB Environmental Services, Inc., hereby certifies that, to the
best of its knowledge and belief, the technical data delivered herewith under

requirements of this contract.

DATE: November 18, 1996

. Contract No. N62467-89-D-0317/090 are complete and accurate. and comply with all

NAME AND TITLE OF CERTIFYING OFFICIAL:

NAME AND TITLE OF CERTIFYING OFFICIAL:

(DFAR 252.

Rao Angara
- Task Order Manager

Jayne McIntosh, P.G.
Project Technical Lead

227-7036)




This document that describes the Remedial Investigation of Operable Unit 4, Naval
Air Station Cecil Field, Jacksonville, Florida, has been prepared under the
direction of a Florida-Registered Professional Geologist. The work and
professional opinions rendered in this report were conducted or developed in

accordance with commonly accepted procedures consistent with applicable standards
of practice.

{///NCZ;%gzx @QCLQRZZZEKZI
Jé?n@\ch osh

Professional Geologist No.: 1400
Expires Jyly 31, 1998

Date: [MLQWJ‘MA/ [ ﬁA{ [ qqé




kThe Department;o the Navy developed the Installatlon Restoratlon ,IR) program'
to locate,, . identify, and.remediate envlronmental contamination. from the. past
dlsposal of ‘hazardous materials at Navy and Marine Corps 1nsta11at10ns The Navy
IR program follows the Department of Defense Environmental Restoratlon Program
mandated by the .Superfund-Amendments..and. Reauthorization Act of 1986 to.address
waste sites, th t ay pose a; threat to human health or: th ‘v1ronment

] The IR y 1m1nary assessment and 31te 1nspect10n remedlal
<ﬁmx 1nvest1gat10n and feas1b111ty study -(RI/FS),. and remedlal de51gn .-and remedial
action at sites where chemicals. wereiposslbly «disposed . of .Pollutants are
identified during the prellmlnary assessment and site 1nspectlon The RI/FS
analyzes the .nature and  extent of . contamlnatlon and determines rthe -optimum

’Prev1ous 1nvest1gat10ns have deternlned that Naval Air Station (NAS) Cecil Field
has 18 waste sites: that;may ppose ‘a. threat to_human health or the environment.
Therefore, an. RI/FS g : ﬂnhe extent magn'zgde,“and
impact. of, posslble con, : o .

This Remedial Investlgatlon report for Operable Un1t (OU) 4 summarlzes the fleld
program completed at 0U. 4. and presents ;the findings and .conclusions. reached
during the 1nvest1gatlon ;

Y

Questions regarding this report should be addressed to the‘Conmanding;Officer;
Code 00B, P.O. Box 111, NAS Cecil Field, Jacksonville, Florida: 32215-0111.

CEC-OU4.RI . } BB
MVL:10.96 M . B e




EXECUTIVE SUMMARY

ABB Environmental Services, Inc., has been contracted .t
Naval Facilities Engineering Command to complete a r
and feasibility study (FS) for Operable Unit (OU) 4,
at Naval Air Station: B¢ fFleld The objectiye
1995,  were :to” characterlze the” nature and extent;:
‘associated with OU 4; gather. sufficient data- to compl
assessment (BRA);  and, if warranted by the nature. and
detected, conduct a FS of remedial alternatives. - Thi
findings of the RI and BRA. Based upon the findings: of- :
- determined that remediation of OU 4 will not be necéssary; hence the fea51b111ty
study portion of the RI/FS will not be performed.

NAS Cecil Field is located in western Duval County,‘Florida, approximately 14
miles west of downtown Jacksonville, Florida. The first environmental study for

the investigation of waste handling and/or disposal sites at NAS Cecil Field was

completed between 1983 and 1985. During subsequent 1nvest1gat10ns including an
1n1t1a1 assessment study (IAS) condUcted 1nL1985 and a Resdiirce Con ervation and

dlsposal aresa- throughout the 1950 atid 1960s. ~The site'was reported to have been
used by the base Publlc Works Department for dlsposal of bulldlng and runway

during previous’ 1nvest1gatlons and sefved as the b
of this investigation, The model concluded that’ 1hére was no" 51gniflcant risk

to human health or eeologlcal receptors due to past rubble dlsposal at the site.

Media” evaluated to - conflrm the conceptual model‘
groundwater *+Potential 1mpacts to sutrfa
the west of OU 4 were evaluated “during” the RT conducted for ~0U" 1 “and“are
referenced where approprlate '

Gdnéluslons~nEgard1ng"the'ﬁhYSioal chardcteéristicd’of “thé 0U™4 §
contaminants detected in surface water, sediment, surface soil’”
include the following: '

andégroundﬁate%

« isufficient? information " was' “¢ollécted -in~ the “field ~6t dompiled from
historical records to confirm that past waste disposal activities at OU 4
have not had a negatlve 1mpact on the environmental quality of the site or
surrounding area, : ~ '

.. There is no riSk to human health or ‘the ecological receptots evaluated
from exposure to analytes detected in OU 4 surface soil or groundwater.

. A finding of ‘no further action is recommended for QU 4.

CEC-0U4.RI .
MVL.10.96 <ji-
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2. GLOSSARY .

ABB-ES
 AQUIRE
ARARs . dpplicable or relevant and appropriate requirements
ASTM American Society for Testing and Materials
AWQC ambient-water quality critéria- i i
N
(bloaccumulatlon factor

BAF
BEAR -
bls
BRA

‘CLP’
‘CPC , ’“fcontamlnant of potentlal concern’

DQO ”***‘“"data*quality objectiVe“°“*

ECPC ‘ tecologlcal conitamindnts ‘6f potent1a1 concern’
EE.- ~ Envirodyne Englneers

ELCR 7 "“excess lifetime cancet risk”
'EPC K exposure point concentration
‘ERA ' ecologlcal risk ‘dssessment’

ok
'FDEP

ft/day feet per day'"

GIR B Geﬁefal”lnformatibﬁ%Répdrt””
G&M : Geraghty & Miller, Inc. - .
GSE _ IESER IR ground Surface elevatlon LT AT
}GWE o grOundwater elevatlon

S Th TR e,

‘HEAST - Health Effects Assessment ‘Summa y Tablesi,
HHCPC 74U human Health’ chemicdls of potentlal concern
HHRA - - human health risk assessment o
HI = © hazard index - - ' b
HLA - - Harding Lawson §SQCiatés‘”jf””
HQ ’“f*xhaZafd‘qudtiEﬁ%ﬁ" R

TAS (Q1n1t1a1 assessment study
IR -~ " “'"insthdllation reésteration’
IRIS - IptegrapedrR;skVInformatlonASystem‘f

hydratlic conductivity - P

IDsy - - - 'I'ow dose where 50 peréent of animals die ™ ' W4
LOEC "~ lowest observed effects concentrations

CEC-0U4.RI : s ‘ SR R
MVL.10.96 7 iii- . L




)

- mg/kg

rg/kg
pg/t
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PARGC
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RBC

RCRA

RFI

RGO

RI/FS
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SCGs

SFF

SOUTHNAV -
FACENGCOM

Svoc

TAL
TCL
TDS

- TIC

TOC
TPH
TRPH
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USEPA
USGS

VoG
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1.0 INTRODUCTION

ABB Environmental Services, Inc. (ABB-ES), has been contracted.by the Department
. of the Navy, Southern D1V1510n, Naval Facilities Engineering Command (SOUTHNAV-
 FACENGCOM) , to conduct a remedlal investigation/feasibility study (RI/FS) for
Operable Unit (OU) 4 (Site 10), Rubble Disposal Area, at Naval Air Station (NAS)
- Ce¢il Field in Jacksonville, Florida. The RI/FS has been completed under
icontract number N62467-89- D 0317-090 “‘as’ ‘-of : the Navy's  'installation
: regtoration (IR) program. This report:presents'the f1nd1ngs and conclusions of
;the RI and the baseline risk assessment (BRA). !
‘ }

1.1 PURPOSE OF REPORT. = The purpose of this. report is: to present the flndlngs
cof the RI regarding past waste dlsposal activities at:QU 4. Media evaluated
include the site soil and groundwater:as well as the sufface water and sediment
+in Rowell Creek and a trlbutary to the north of OU 4. The RI further served as
. the mechanism for data:collection to,1dent1fy source and migration pathway
‘characteristics and for:collection of other information required to complete the
' BRA. The purpose of the BRA was. to, assess risks to human health and the
c environment from expoSure to analytes detected 1n surface soil and groundwater
cat 0U 4. ! AT R

L1 REPORT ORGANIZATION u,,hls report con31sts of- elght chapters and has been
‘prepared in accordance with Guldance for Conductlng Remedlal Investigations and
Feasibility Studies Under CERCLA-(U.S..Environmental Protection Agency [USEPA],
+1988a). - Chapter 1. 0. .contains -general  inf ”matlon 1nclud1ng the RI and BRA
fobJectlves report organization, site- spe01f1c ;ckground information, and the
}conceptual model of site conditions, %Chapter 0 discusses the activities
?undertaken to characterize 'the site con'“tlons as’well as the rationale for the
i sampling program 1mple ' ted at OU 4 ¢

~: The physrcal characterlst cs'of the study area, including the site topography,
surface and subsurface soils, geology, droloqu .and ‘ecolo ‘are discussed in
iChapter 3.0. The- results of ‘the chem1 5 ‘ undwaterd surface'
%water sediment, and 5011 samples collected for 51te characterlzatlon. are
“presented “in Chapter 450 Contamlnant fate and transport are “discussed in
. Chapter 5.0. The human health and ecologlcal risk: assessments are discussed in
‘Chapters 6.:0and 7.0, respectlvely Chapter 8.0 presents the overall conclusions
‘and recommendations for OU 4. References and appendlces are included at the end
of the report.. : i

Emn‘;

':l 3. SITE BACKGROUND. OU 4, the Rubble Disposal Area, is located near the west-
icentral boundary of Cec1l Field approximately. 1, 000. feet northeast of the

1985) and the Resource
; c111t1es investigation (RFI) conducted by
1988 (HLA 1988), OU 4 was used by the base

‘E‘) in 1085 (EE

FGEGHOU4ERY -+ s e
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qub],ic Works Departmént as a rubble disposal. area for a period of apprOXimately'

20 years -during the 1950s and 1960s.  Wastes disposed of at the site included
building demolition debris,  concrete, and other inert wastes such as tires,
asphalt, and furniture, The wastes. have reportedly been both buried, as
suggested by the results of a geophysical survey conducted by HLA, and deposited:
directly on the land surface, as evidenced by the six rubble piles and scattered
debris that remains partially visible through thick vegetation.. Documentation
regarding the quantity of debris dumped on the site is not available. No reports
or evidence of hazardous waste disposal at the site have been discovered.

A complete discussion of the findings of the above referenced IAS and RFI as well
as other past environmental investigations conducted at Cecil Field is presented -
in the General Information Report (GIR) (ABB-ES, 1996).

1.4 CONCEPTUAL - MODEL. It is anticipated that contaminants released to: the
environment from past rubble disposal on OU 4 would be detected in site surface
soils ‘and groundwater. Impacts may also be evident in the surface water and
sediments via overland flow and/or groundwater discharge in Rowell Creek and a
tributary located along the northern boundary of OU 4., ~ While, based upon
information presented in the IAS ‘and RFI, hazardous constituents are not
expected, additional information on site surface soil -and groundwater, - and
surface water and sediment in the tributary is considered necessary to complete
a BRA. The BRA will evaluate whether there 1is -a risk to human health or

"“‘ecological receptors due to past rubble disposal activities.

CEC-OU4 RI
MVL.10.96 . : 1-3




. gance'is® summarlzed in Sectl
~are shown on Figure 2-1.

’f the
; monltorlng Wel i
'water, -sediment,

2.0 STUDY AREA INVESTIGATION o

-

2

RI was conducted in accordance with the workplan for OU 4 as outllned in. the
dial Investigation and Fea51b111ty Study Operable Units 3,4,5, and 6 Workplan

o (ABB-ES *1994)., ;and a memorandum dated July 14,1994, presented in Appendix A of
. this report. The™ memorandum documents modlflcatlons to the scope. of. the
- workplan. 'Based upon the hlstorlcal use of -the site as a rubble dlsposal area,
: with no reports of dlsposal of. hazardous materials ) it was the consensus among
. the regulatory agencies, speclflcall“
i Environmental :Protection (FDEP) ‘as well ‘as. the* U;S.r Navy and the Navy's
environmental consultant, ;/ABB- ES, that reduction of the scope of  the fleld
" 'sampling program as outllned 4in the workplan was warranted. The following
- activities were performed durlng thls RI ;

tHe USEPA and the Florida Department of

ey SN )s
. review of avallable documentatlon regardlng the findings of prev1ous
1nvest1gat10ns of OU b Fon L ;

Vel igite reconnaLSSance;j

. mapping}of'ail surficial rubble piles;

e installatioén and sampling'of a single, shallow groundwater monltorlng
well downgradlent of the largest rubble plle

. 'collectlon and chemlcal;analy51s of - 51x ‘surface “soil: samples two
it gurface water ‘and sediment samples, and groundwater samples from each
of four ex1st1ng wells; " e |

V;‘l'hydraulicﬂconductivity;testing in all five OU 4 monitoring wells; and

. groundwater levél elevation measurements.

i

2 1" SURFAGE FEATURE INVESTIGATIONS ‘ Investlgatlons completed to’ characterlze

existing surface” features at the site included'a;site reconnalssance, .a survey

<.0f the p051t10ns “of all’ sampllng locations and the extent of vi ;ble rubble

piles. Informatlon regarding, sutrface features observed~dur1ng site.recofinais-
3.1k. The 1ocatlons of all med1a sampllng p01nts

' 2.2 - CONTAMINANT SOURCE INVESTIGATIONS Informatlon on the source of materlals
“placed at OU 4 was evaluated durlng the IAS (EE, 1985) and the- RFIi(HLA -1.988) .

! A complete discussion of the findings of the: above reference
: presented in the GIR (ABB-ES, 1996)

AS and RFI rs

IAS; «  RET;

eRatss et
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sol )
“kJeldahl n1trogen Hexavalent chromlum ana1y51s wasg' performed on sutface water

"The well was constructed in a locatlon downgradlent of'the-largest visible: rubble
p11e on OU 4 '

2:241 > Surface Water and: Sediment Investipgations :Twossets plus:a duplicate set
of vsurface watér and Sediment samples  (CFLOSWSD1, CF10SWSD2, ‘CFLOSWSD2D) were
collected:from the ‘Rowell Creek tributary: lo¢ated along the rorthern boundary of
the site as shown on Figure 2-1. In the sampling location nomenclature, "SD" and
"SW" denote sediment and surface water, respectively. The "D" following SD2
denotes a field duplicate taken at SD2. ' ' '

~ o

Field measurements of surface water pH, temperature, ar idity, conductivity, and
dissolved oxygen were recordedjatleach sample locatlon by field personnel.

Surface water and sediment samples.were subm ed ‘for Contract Laboratory Program
(CLP) target compound list (TCL) organics;: arget analyte list (TAL) inorganics

‘and ‘total récoverable petroleum hydrocarbons (TRPH). 'Totdl organic carbon (TOC)
~analyses were completed for.all:sed:

’ samples.: Wet:chemistry analyses were
tér samples 1nclud1ng hardness to al dlssolved
dé’ " total phosphbrus;’ sulfite; 'sulflde and total

perfo med on the surface
alkallnlty, chlo

sample CFlOSWZ ‘and dupllcate CFlOSWZD to'evaluate ‘whether of’ “hot this more
toxic form of ¢ ium is present. The results of ‘the TCL, TAL, and TRPH
analyses of surface water and sediment samples are discussed in Subsection 4.2.3.
The ‘résults® -wet chemlstry analyses are includéd’in Appendix ‘D,

In addition towﬁhe'semples collected during this RI, the results of a series of
surface water and sediment samples collected 'in Rowell Creek durlng the
evaluatlon of OU 1 (ABB-ES, 1994b) we¥e also réviewed. “The locatiéns of °s mples
RCSWSD4: RCSWSDS ‘RCSWSD6 ; RGSWSD7,  RCSWSD8, RCSWSD8A, and RCSWSDY are 1nd1cated
on Flgure 7=

2.2, 2 8011 Invest gation Six surface soil samples plus one duplicate sample
(CF10SS1, CF10S8S2, CF10SS3, CF10SS4, CF10SS5, CFlOSSSD and CFlOSSG) were
ted on. the downgradlent ‘sides-of éxposed” rubble s g

exposure to site soils. The soil samples were. cqﬁ :
to 12 inches below land surface (bls) and submltted fo
parameters, TAL parameters, TRPH; and percent m01sture
analyses ‘are dlscussed in Subsectlon 4.2.1, e

A.single geotechnical 11 ¢ CFlOSSSG was collected from t qaég'ébLe“éé“a
depth of 0 to 2 feét blisiandrsubmitted for the analysis of :soil-moisture €ontent
(American Society for Testing and Materials [ASTM] D-2216), Atterberg limits

(ASTM D-4318), ‘cation-exchange cagec1ty (8W9081), bulk density (ASTM E12-70), and
f51ev@‘and hydrometerupart;cle 'size dlstrlbutlon (ASTM D-%Zl‘and 422) (ASTM

i oring well CEF 10+ SS‘was 1nsta/ﬁed ins March 1995*during thlS”RI

'CEC-OU4.RI : ' Do
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Table "2'
Momtormg Well Ci

12 Land:- Surfsce’ Total Depth.x Jiizals o0 Groundwater
_«Elevation!s -, -+ Elevation®. .,
- (feet, msl) -

CEF-10-2 7 i k 1 ‘l 98'298 EEA e.:-,‘ T ,Upper 2 feet S|Ity -
, S , S 1o clayey sand, »
‘lower 11 jeet L

ron

Upper: 7 feet -
- sand, 5 feet clay-_
‘ey sand, 6'feet"

Popevnln e
Notes: msl = mean sea level, : . ; NA = not available. - .
J EoBlsi= bélow Tand §lrface; RS L holiow-stérii auger-
= Sfing well - shaliow monitoring: well

1,;Pr10r to the;collectlon of groundwater sampjles :: ere: deveLoped
in accordance with procedures outlined in the Workplan for OUs 3 4,5, -and 6
(ABB-ES, 1994). The groundwater samples were analyzed«e‘according USEPA, CLiP
procedures for TCL organlcs TAL 1norgan1cs ‘TRPH,- total
' ' s, +TOCY
. dal_‘ni(i.eri;v_q"it %LUSEPA Level JV requ
performed on  all ‘analytical results in accordancey: Wlth USEPA ;
.V-Guldellnes (USEPA 1991) , The results -of the TCL organics, TAL 1norgan1cs
y 1 bE ; Thesresulits

'Julfer Testlng In situ hydraullc conducthlty tests (slug tests) were conductedr
on all five monltorlng wells at OU 4 in accordance w1th the methods spec1f1ed -

CEG-OU4.RI , o ;
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-in the workplan. The aquifer slug test data were analyzed using a computer

program (G&M, 1989) based ‘on the Bouwer and Rice (1976) method (unconfined -
aquifer slug test) for wells completed in the surficial aquifer and the Cooper
and Others (1973) method for the -shallow rock aquifer. The results of the
aquifer slug tests are presented in Subsection 3.5.4.

Groundwater. level Measurements. Groundwater level measurements were collected
monthly  for the period between February 1994 to April 1995 from all monitoring
wells in accordance with methods described in the workplan. The results of the
groundwater level monitoring are discussed in Subsection 3.5.3.

2.2.4 Background Investigations A sampling program was designed to characterize
existing background conditions for NAS Cecil Field and to support the RI and BRA
for various operable units including OU 4. The background monitoring mnetwork,
originally established during the investigation of OU 1, consisted of monitoring
well, installation and the collection of surface soil, subsurface soil, and
groundwater samples. Surface water and sediment sampling were also completed
over much of the drainage system for NAS Cecil Field. Refer to Appendix H in the
RI/FS Report for OU 1 (ABB-ES, 1994b) for a detailed summary of the background
sampling program. :

Background sample locations for groundwater selected for comparison with OU 4
data include CFBKRMW1S, CFBKMW2S, CFBKMW4S, CFBKMW4SD, CFBKMW5S, CFBKMW7S, and
CFBKMW8S. = The two soil types present at OU &4, Albany Fine Sand and Wesconnett
Fine Sand, are included in a background data set statistically identified as a
single population. The data set includes background sample locations CEFBSS05,
CEFBSS06, CEFBSS07, CEFBSS08, CEFBSS09, CEFBSS09D, CEFBSS10, CEFBSS1l, CEFBSS12,
CEFBSS13, CEFBSSl4, and CEFBSSlS

CEC:OU4.RI :
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.description’ of*v

3.0 PHYSICAL CHARACTERISTICS OF THE OPERABLE UNIT 4 STUDY AREA

‘This: chapter presents a descr1ptlon of the phy51cal characterlstlcs of the 0U 4

study ‘area. " Discussion of ‘the physical characterlstlcs is divided into the
follow1ng sect1ons ~:surface features, surface water hydrology, soil, geology and

hydrogeology, and ecology R e L

‘3. 1 SURFACE FEATURES The OU 4 ‘area of 1nvest1gat10n covers ; approx1mate1y 9
‘acres and extends from Perlmeter Road north approximately 2 ,000 feet and is up
“to 200 feet wide. The 51te is bounded to the north by a trlbutary of Rowell
‘Creek, to the east by fan unpaved access road tand to the south by Perimeter Road.

;Undeveloped woodlands bound the site to the west. The adJacent parcels to- ‘the
‘north, east, and south are also undevelop and wooded, *The closest developed
area is the west end of the east-west oriented fllghtllne located within*500
‘feet to the northeast of ou 4 ‘ - : :

The general slope ‘of the 51te is downward toward Rowell- Creek” from an approx1mate
‘elevation of 65 feet National Geodetic Veértical Datum (NGVD) along the eastern
boundary to a low: of approximately 50 feet NGVD' near the southwestern corner.

Accordlng to 1nformat10n ,presented in the Basew1de Ecologlcal Assessment Report
([BEAR] ABB-ES, 19963), along the easternmost edge of “the site adgacent to the
‘unpaved access road, disturbed upland spec1es are. enfiuntered Beyond'dhe
. disturbed area on thé northern two thirds.of the site, the vegetatlon transitions
“from mixed plne/har,wood forest to mlxed upland forest "The southern one third
:of the site is prlmarlly a floodplalnﬁswamp assoc1ated with Rowell Creek. A
‘relatively small -area of transitional upland mixed forest/floodpla1n forest
i species is also present in theisouth-central region of the site. Several rubble
piles are visible in'the southern region of the' site. Surfadé:ifeatures and
‘topography are sented oni Flgure 3-1. A map of the, extent and general
rubble is presented on Flgure 3220

'3.2° ' SURFACE WATER HYDROLOGY Review of the U.§. Geologic Survey (USGS) 7 5
‘Minute Series. TopographloyMap, Fiftone Quadrangle, dated 1993 suggests that
'surface water on OU.4 flows west and southwest .across’ “the "'siteé”toward Rowell
' Creek. 'R well Creek ‘Flows southward offbase toward its cénfluence” with Sal
Taylor'h‘ approx1mately 1, OOO feet to the south of OU* ¢ " Surface’ water may
also e channeled locally by a- hallow east-west -oriented, drainageway present
" across the central region<of. the gite. . As can be seen from:Figure 3-2, the land

3surface contours in the v101n1ty of . the trlbutaryelocated along the northern site

t boundary suggest - that the s1te slopes generally westward towa d Rowell Creek
" Therefore,, in genera :
toward Rowell Creek

3.3'¥s01t;;~The U.S;'Department of ‘Agriculture (USDA) ‘Soil Conservation Service.
Soil Survey of Duval County (USDA, 1978) has classified the majority of the soil
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‘at OU 4 and the immediately adjacent area as Albany Fine Sand. The remaining
' s0ils, a narrow band across the central and southwestern regions of the site, are
.classified as Wesconnett Fine Sand. Descriptions of the Albany ‘and Wesconnett
Fine Sands are presented in the GIR (ABB-ES, 1996). It should be: inoted that the
major portion of the fieldwork for the soil survey was completed during the
iperlod between 1973 to 1976, and soil names and descriptions were approved in
1976 Although the soil survey was. conducted after the cessation of disposal
operatlons at 0U-4, the soil descrlptlons assigned to the siteido not reflect
‘usage of the site as a tubble: dlsposal area.

fThe areal dlstrlbutlon 6f the ‘Albany sorls at oUu 4 generally ,
upland areas of the site. The areal extent of the ‘Wesconnett" soi s,at ou 4
generally corresponds to the drainageway across the central region of the 51te
"and the area characterized:as a floodplain swamp ; i

3.4 GEOLOGY. This section presents the 51te spec1f1c geology fo'jOUHA Refer
. to the GIR (ABB-ES, 1996). for a discussion.of -the historic: andﬂreglonal geology
“and hydrology. - The subsurface geologic materials ’recovered” durlng dr1111ng
‘operations at OU 4 by G&M, HLA, and ABB-ES, Inc.,. indicate. that. the site is
“underlain with approximately 84 feet of undlfferentlated sedimen he upper 13
~ to 20 feet consists of brown to light brown silty sand to sand. A gray to green-
~gray clayey sand unit is next encountered. The clayey sand ranges in thickness
from less than 1 foot at monitoring well CEF-10-3 near the central region of the
~site to 6 feet at monltorlng wells CEF-10-2 and CEF-10-4 near the southern and
northern ends of the site, respectively. The" borehole for well CEF-10+5 was
terminated at a depth of 15 feet bls and did not ercounter the_clayey sand. A
' layer of gray fine sand ranging in thlckness from 14 feet at CEF-10-2 to 6 feet
at CEF=10-4 .is encountéred beneathithe clayey sand. The fine sand was not
encountered at CEF-10-3. A layer of gray, sandy, lean clay is mnext encountered
' at depths of 21 feet to 35 feet bls, having a minimum thickness of 2 to 4 feet
. across. the study area. The boreholes for wells ‘CEF- 10 2, CEF- 10 3, CEF-10-4, and
{CEF-10-5 were all termlnated in or above ‘the lean clay .

Monitoring well CEF- lO 1. the only well penetratlng the 1ntermed1ate aquifer in
the upper -zone of thé Hawthorn Group discussed below, was.drilled just east of
20U 4. The soil descrlptlons for soils encountered in the upper 37 feet of CEF-
110-1 do not correlate well with the near surface soils encountered in the shallow
.wells. Red to orange clay to clayey sands were reported from 4 to 18 feet bls
~at CEF-10-1. These.soils were not- ericountered in the: shallow: borlngs The
jdlfferenc 2id llthology is partlally due to the fact that the- ground surface
.elevation at CEF-10-1 "is 12~ to. 20 feet above thé  ground surface 'elevations
'measured at the shallow wells: An- acceptable correlatlon .appears: beg1nn1ng at
"a depth of 37 feet bls (+31 feet NGVD) at CEF-10-1l-and between 13 to 20 feet bls
(+35 to +39 feet NGVD) in wells CEF-10-2, CEF-10-3, and CEF-10- 4. . A sequerce ‘of
“sandy clay, sand, andiclay<with clayey sand lenses encountered at CEF-10-1
corresponds with similar m rials encountered in the shallow wells.. The clay
~with--clayey -sand--lenses- present in+CEF-10-1-at -an elevation of- +26~NGVD is
layer. encountered in.CEF-10-2, CEF-10-3, ~and CEF‘

E ;VD 435 feet NGVD and +28. fe
stated above, the boreholes ; CEI
Scompletely pass through thf

CEF=10% Sk L
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The soils beneath the lean clay at CEF-10-1 consist of -a 1l4- foot thick bed of
fine sand with clay lenses followed by a bed of soft clay 18 feet thick. A hard
limestone unit approximately 16 feet thick is encountered from 84 to 100 feet
bls. The top 9 feet of the limestone unit.contains soft clay. A soft white clay
is present below the limestone from 100 to 115 feet bls, which is the total depth
of monitoring well CEF-10-1D. ‘Lithologic logs are presented in Appendix C. A
geologic cross section through boring locations CEF-10-2, CEF-10-5S,: CEF- -10-35,
and CEF 10-45 is presented on Figure 3-3. : :

3.5 HYDROGEOLOGY There are three water-bearing systems at OU 4. According to

- the Florlda.hydrostratagraphlc nomenclature (Scott, 1988), these units, from most

shallow to deepest are the  surficial aquifer system, the carbonate- rlch Upper
Zone of the Hawthorn Group, referred to as the intermediate aquifer, and the
Floridan aquifer system. :

At OU 4, the surficial aquifer system is present in the upper 84 feet of
undifferentiated sediments described above. The intermediate aquifer consists
of the limestone encountered at a depth of 84 feet bls in CEF-10-1. Groundwater
samples were collected from wells completed in the surficial and intermediate
aquifers. The Floridan aquifer system was not penetrated during this investiga-
tion because the overlying Hawthorn Formation, in excess of 300 feet thick in the
study area, acts as a confining layer. A brief discussion of the hydraulic
characteristicsiof each unit sampled is presented in subsequent sections below.

3.5.1 Surficial Aquifer System The surficial aquifer system in the area of OU
4 is composed of-undifferentiated sediments and is not separated into an upper
and lower zone based on -geology, but rather is considered as one unit. The
undifferentiated sediments consist of mostly quartz sand with some clayey sand
and clay.” The surficial aquifer system is unconfined.

3.5.2 Intermedlate Aquifer System In addition to its clay rich sedlment the
Hawthorn includes near its top a locally continuous carbonate unit composed of
dolomite with significant secondary porosity (e.g., fractures). This carbonate-
rich unit forms the historical "rock aquifer" or "secondary artesian aquifer,"
a water-bearing unit widely used in this region as-a private drinking water
source. 'In the NAS Cecil Field area, the unit .is- approximately 20 to 25 feet
thick and occurs at a depth of 100 to 125 feet 'bls. The limestone was
encountered at OU 4 at a depth of 84 to 100 feet bls in monitoring well CEF-10-

.1D. The total depth of well CEF-10-1D is 115 feet bls. - The total thickness of

the entire Hawthorn Group (including ‘the underlying clayey confining beds)

exceeds 300 feet in this area (Scott and others, 1991).

3.5.3 Groundwater Flow Directions

Surficial Aquifer System. The groundwater flow direction in the surficial -

~aquifer is expected to follow topographic contours and is, therefore, estimated

to the west-southwest toward«Rowell?Creek'(Figure'3-3), Groundwater - flow
directions presented in the recently published USGS document, Groundwater Flow
in the Surficial Aquifer System and Potential Movement of Contaminants from

"Selected Waste Disposal Sites at Cecil Field Naval Air Station, Jacksonvllle,

Florida (USGS 1996) ‘support the estimated flow direction.

CEC-0U4 RI
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Intermediate Aquifer System. :The- groundwater flow direction in the intermediate
aquifer in the vicinity :of .the:site could not be directly determined since only
one’ well,;: CEF- 10 1, completed:in.the intermediate aguifer was used durlng this
investigation...:A..review :of : 11terature vindicates: the ;groundwater ;flow :inthe
1ntermed1ate aqulfer isi to the northeast in the: v1cln1ty OU 4 (G&M, 1983)

£ I o . =3 : B

,There were mo: well clusters constructed to prov1de groundxgater level data from

the surficial and intermediate -aquifers .at:. a single location. - A .comparison
between groundwater levels measured in GEF-10-1 (average grounglw_ater elevation
[GWE] -62.81 feet NGVD, ground surface elevation [GSE] 68.8 feet NGVD,) and CEF-
10-3: located 350: feet to. the southwest: (GWE 54.20 feet NGVD;:GSE;56.1 feet NGVD)
reveals: that the potentiometric surface in .the: intermediate. aqulfer is shigher
than the piezometric surface in the surficial aqulfer, rassuming - .that. the

‘potentiometric surface of the intermediate aquifer is constant over the 350 feet

to CEF-10-3. These measurements suggest the potential exists for movement of
groundwater upward from the intermediate to the surficial aquifer in the v1c1n1ty
of OU 4. This phenomenon is also described by G&M (1983)

3.5.4 Hydraulic Conductivity Slug tests were conducted in all four shallow

wells and the single deep well used during this investigation to estimate
hydraulic conductivity (K). . The ‘calculated hydraulic conductivities for the
surficial aquifer are summarized in Table 3-1, The mean K value for the shallow
wells is 2.2 feet per day (ft/day). . The calculated hydraulic conductivity for
the intermediate aquifer is 0.1 ft/day. Pumping tests of the surficial and
intermediate aquifers were conducted by the USGS during a 6-week period in
September and October 1994. The results are summarized in a memorandum dated
March 9, 1995 (USGS, 1995). The site of the pumping test was located near the
northwest corner of NAS Cecil Field approximately 1.8 miles north of OU 4. The
results of the tests yield lateral hydraulic conductivity estimates of 5 ft/day
for the surficial aquifer and 36 ft/day for the intermediate aquifer.

Table 3-1
Hydraullc Conductlwty Estimates for the Surflclal Aquer
System

Remedial Investigation, Operable Unit 4
Naval. Air- Station: Cecil- Field
Jacksonville, Florida -

Well : : Kin ft/day -

CEF-10-2 4.9
" CEF-10-3S ' 1.9
CEF-10-4S 1.4

CEF-1055 " 06

Surﬂclal Aqulfer System:
mean = 2.2 ft/day,
median =16 ft/day

' Notes Kin ft/day = hydraullc conductnwty from slug test data in feet per day.
§ = shallow monltormg well:
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3.5:5 “Aquifer Flow Rate" Typlcally, a-seepage velocity could be calculated using
an éstinated effective’ porosity and‘calculated horizontal gradient and K values.

The horizetital: gradient is'determined using groundwater:elevations at'two p01nts
(wells) “on a 1ine: generally parallel tostherdiréetion vof “groundwater i flow.: v OU
4 is'relatively long and ndarrow with the long axis of the site: perpendlcular o
the groundwater flow direction, hence placement of wells on the site was also on

d''Tine ”g"'“énerall;y"perﬁendiculaf' togroundwater’ flow.  'Since no two:wells<are:on

a“line’ that'is parallel:to ‘the groundwater flow dlrectlon “a meanlngful seepage
veloc1ty could not be calcu"lated S R L SR O R P

It should be noted‘that this: evaluatlon of 0y 4 is not: dependent upon determlna-
tlon ‘of 'a seepage velocity, thus the lack of a seepage velocity in thls case: does
not represent ‘a data gap Pews D S o RREE
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NATUREfAND“EXTENT OF“GONTAMINATION'ﬂ”r Sibi e
The investigation of OU 4 has been conducted in three-'phases’ ‘including the TAS
in 1985, the RFI in 1988, and this RI conducted during 1995. Both the RFI and
RI included field programs during which physical and chemical data were dbtained.
VThe RI “however represents the most comprehen51ve set of phy51cal and chemlcal

'lnveStlgatlon Derlved iast Ma“hgbment Plan{(ABB ES l994c)

The .complete TCL and TAL .data set for all media during this RI is presented in
Appendix-D.  Chemical analytical data from previous investigations are

«accordlng‘t0<the RI/FS guldanc PN ( c ; :
-deéseribed (first . in. Seetiont4. L. - ngSectlon 4.2, the analytlcal results for
environmental media sampled during the. 1nvest1gatlon. are; discussed; .in.: the
following order: surface soil, groundwater surface water, and sediment. Within
each medium, analytical fractions are discussed in the follow1ng order: wvolatile
organic compounds (VOCs), semivolatile organic compounds:(SVOGs).;:pesticides and
polychlorlnated blphenyls (PCBs), TRPH, and 1norgan1cs Tables included in the
text: present a summary of all analytes detected However o_ly those analytes

inthe textl

In the case of dupllcate samples, the average of the sample and its dupllcate is
& ¥ with ‘the procedure” employed in' ‘the BRA.. In accordance with
'"herrthe;sample’or dupllcate is reported as not detected

va nd ev' uat1on ‘Data quallty indicators
include the pre0151on l"'accuracy, “repteséntativendss, ‘complétenéss, = and
comparablllty (PARGC) . of the analytical data on a per medium basis.  PARCC
ireports summarlze the.q : 1ty control_measures taken durlng the 1n”est1‘ flon ‘and
;dlscuss the: ‘suitdbility of the data fol use in this’ 1nvest1gat10 In general

the data set was found to comply ‘with PARCC criteria and is cons ered aCCeptable
“for use in this RI and the associated BRA. The PARCC summary reports are
‘available upon request. . :

An evaluatlo oW Lde;of the chem1c l,analytlcal results for each medlum
1nvest1gated by comparlng the results to: background crlterla and appllcable or

relevant and approprlate requlrements (ARARs) . The background criteria are twice
|
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the mean of the concentrations:detected in'background :samples for each respective
medium. The background screening program is briefly discussed in Subsection
2.2.4.  For a more detailed discussion, refer ‘to Sectlon 2.9 and Appendlx H in

the RI Report for 0U.. 1. (ABB ES l994b)

i

417 'SOURCES. ' ;
rubble, bulldlng demolltlon debr1s and - other 1nert wastes such ires,
asphalt, and furniture placed at the s1te by the base Publlc Works Department
durlng *the l950s and 19605"'" 4

e

;4 2 ANALYTIGAL RESULTS

SO

rsummarlzed in TableA 1 Analytes identlfled as. human health oy o ecolo PG
are highlighted in the table. The distribution of the analytes 1dent11f1ed -as

human health CPCs is presented on Flgure 4-1.
'oll samples
he;detected

concentratlon does not exceed the FDEP SCG of 16 L
in a residential settlng Methylene chloride was 1dent1f1ed"as
~ecological concern in the BRA and is discussed further in Chapter 7.0.
detectlon of methylene chlorlde ‘in,, the sample .may be due._ tp‘,]la,l;o,r\satg\gr;y

Di-n- butylphthalate was identified as a contaminant of ecologlcal concern’in’ the
*)BRA and s d1scussed further. in Chapter 7 0 Dl -n- butylphthalate was not

CEC-OU4.RI
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Summary of Organic and Inorganic Detections in Surface Soil

Table 4-1

Remedial Investigation, Operable Unit 4

Naval Air Station Cecil Field
Jacksonville, Florida

Analyte

Frequency
of
Detection’

Range of
Reporting
Limits

Mean of
Detected
Concentrations®

Range of -
Detected
Concentrations

Screening
Background
Concentration®

Maximum.
Background
Concentration

" Florida Soil

Cleanup Goals
(Residential)*

Methylene chloride #

Barium #-
| Caleigm ;s o

| Chrom

Manganese # .

. Potassium

|} Sodium

Vanadium # '

Totalj Pet;.oleum Hyzdroca:bons.~,§m,g/!sgi .

Volatile Or‘q‘gnic‘ Compounds {ralkg)

1/6

i Semivolatilé Organic Compounds {rg/kg)

6-14

12-15

S R

oy 2005288

34J 3J

26 J-270J 100
144-7830 . 1,980

27 27

T RER T T S A 1 . SRt

179+6;350 iz 4,062
17

140°J +9,150%J

18-117 ‘
155G i

0.74 - 285"

NA

NA"~

NA

2,370

Cirsg

NA

NA

2,770
ND
1.2
269

23
ND

734
51

5.9
ND
ND

2.3

16,000
“7.300,000 "
50

75,000

08
5,200
NSC
290
4,700
NSC
- 500
“NSC

e
NSC
NSC
490

See notes atend of table,
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Summary of Organlc and Inorganic Detectlon)s in Surface Sml

e ' e Remedial Investigation, Operable Unit 4
' . Naval Air Station Cecil Field
- Jacksonville, Florida’

" fabie A (Contlnued) e e T

1 Freqdehc’y of detection is the number of sanip‘ie}:s in which the er'i'?alyté""'i/vas detected divided by the total number of samples ana’iﬁéd (excluding rejected values).

il %+The. mean of detected concentrations is the arithmetic mean of: aII -samples in which the analyte was detected:; it does not include those samples with a "U" or "UJ"
|| . validation qualifier for that analyte.

2 “The background screening value is twice the average of detected concentrations for inGrganic analytes in background samples.. s

f ‘ FIonda Department of Enwronmental Protection memorandurn fitled "Soil Cleanup Goals for Florida™ dated September.29, 1995. The value cited for arsenic |s an
" updated value cited in a'memorandum titled "Appllcablllty of Soil Clean- -up Goals for Florida,"-dated  January 9;1996. - e
alue is:the average of a sample and its duplicate.

egt-. The average:of a sample:and its duplic’a"te;‘ei’s used for all table:calculations.

*Sample locations include CEF10SS1, CEF108S2, CEF108S3,-CEF10SS4, CEF105S5, CEF10SS6.
‘Duplicate samples include. CEF108S5D. ..

i /kg = mlcrograms per kilogram. e
#.= these chemicals represent ecological contaminants of potentlal concern.
J dicates chiémical identified by chemist but quantity was estimated.
NA = not appropnate )
kg-=" milligrams per kilogram.
~these :chemicals represent human health chemicals of potential concern.
! = not detected
NSG = no:screening concentratlon avallable e i ; s (g

Vv
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TRPH in Surface Soil. TRPHs were detected in all six soil samples at concentra-
! tions ranging:between 26 mg/kg to 270 mg/kg. The detected concentrations exceed
?FDEP Thermal Treatment Criteria (Chapter 62-775, Florida Administrative Code) of

iSO mg/kg in four of six samples TRPH - was 1dent1f1ed as ‘both an HHCPC and an
L de b ‘

oglcal GCPC in- the BRA

sy
sl

i Pest1c1des and PCBs-.in- Surface 5011 Pestlcides and PCBs were not detected in
;the soil samples analyzed : 0

;Inorganlcs in Surface 501l A total of 13 TAL inorganic. analytes - 1nclud1ng

i aluminum, arsenie, bar1um

fca1c1um %chromlum, cobalt, iron, .lead, magnesium,

:manganese potassium _sodlum and vanadium® were detected in the surface soil

. samples collected at OU‘4W*

iE

L

The detected analytes Were compared Wlth SCGs as well as background concentra-
tions. The+ table of 'SCGs does" not contain standards for calcium, iron,

. magnesium, pota551um and sodium, - For, parameters with published standards only
- arsenic, detected in:one sample at a’'concentration of 2.7 mg/kg, exceeded the SCG
. of 0.8 mg/kg for' arsenic as a carc1nogen. All analytes for which background
. concentrations have ‘been establlshed were ‘detected at concerntrations exceedinhg
i background. Background concentrations have not been established for arsemnic and

: cobalt as’ they were not detected in the background samples.

enic, and iron were 1dent1f1ed as HHCPCs in the BRA. The ecologlcal
Fied for QU .47 surface soll in the" ‘BRA 1ncluded “aluminum, arsenlc

f bariumf‘chromlum cobalt lead, manganese, and- vanadlum Sy

i

4, 2 2 Groundwater The follow1ng dlscu551on focuses on the significant flndlngs

- SVOCs. ‘in - the Surf1c'
f,groundwater b1s(2 -e

é ug/8 respectively. = The FDEP: primary drinking water, .standard » ,
?"hexyl)phthalate ig- 6 “ug/ L “'Bls(2 ethylhexyl)phthalate ‘was identified as both a
: HHCPC andan-eco : : ;

. of the - groundwaters1nvest1gat10n completed to support the -BRA--at QU 4.+ -The
*discussion of sampling and chemical analysis results is presented.by organic. and

inorganie- analytlcal fractlons for the surf1c1al ‘and intermediate: aqulfers

Since it is not ant1c1pated that downward mlgratlon of gro*“dwaterf“nd p0551ble
contaminants from the surf1c1al aquifer to the intermediate ; ;,,,s occurring
in the:vicinity of OU 4, only the analytes detected inthe surflclal -aquifer were

' evaluated in the BRA. Analytes detected in both the surficial “and 1ntermed1ate
. ‘aquifers were compared w1th FDEP groundwater guldance concentratlons :

‘ VOEs 1n the Surflclal Aqulfer - No VOCs were:detected rn&tpejgroundwater
;samples Lo FANE R ]

VOCs in the Intermediatew‘V No}Vocs werefdetectediin“the

1 Aqulfer Based ‘on the results of. SVOC analyses of
eXyl)phthalate was detected in two of_four shallow wélls
concentrations of 2J micrograms per. ter‘(ug/ﬁ) and 6J
or’ b's(2 ethyl-

(CEF10MW3, CEFLOMW4)-

urficial aqulfer by the BRA. = No othi
fer SRR

. Bls(2 ethylhexyl)phthalate was also: detected
)@t a concentration-of 5J ug/L. As 1nd1cated

CEC-OU4.RI : .
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above, the FDEP primary drinking water standard for bis(2- ethylhexyl)phthalate
is 6 pg/£ ~No. other..SVOCs. were.detected.in the surficial aqulfer

Pesticides and PCBs 1n-the Surficial Aquifer!  No pestlcidesvor PCBs . were
detected in the groundwater samples collected from the surficial aquifer.

Pesticides and PCBs 'in the Intermediaté Aquifer. No pest1c1des or PCBs were
detected in the groundwater sample collected from the 1ntermed1ate aquifer.

Inorganic Analytes in the Surficial Aquifer. A total of: ll TAL inorganic
analytes were detected in the groundwater samples collected from the surficial
aquifer. Table 4-2 summatrizes the results of all organic and inorganic analytes

'_ detected in surficial aqulfer and denotes human health and ecological [CPCs

identified in the BRA. " The. d1str1but10n .of: the analytes 1dent1f1ed as human
health CPCs is presented on Flgure 4-2. . @

Aluminum and iron were: detected at concentrations- exceed1ng FDEP secondary
drinking water standards of 200 ug/f and 300 pg/f, respectively. Aluminum was
detected at concentrations of 669 pg/f and 1,170 ug/f in wells CEF10MW4' and
CEF1OMW5, respectively.! ‘Iron was detected at concentrations: ‘ranging from 529
pg/l to 2,690 ug/f in wells CEFlOMWZ CEFlOMW3 CEFlOMW4 and CEFlOMWSS

Aluminum and iron were’ 1dent1f1ed as both human health and ecologlcal CPCs

Manganese was 1dent1f1ed as an ecological CPC. Manganese was detected 1n one of
four wells (CEF1OMW5S)  in both samples of the duplicate pair at an average
concentration of 49:4 pg/£ ~The FDEP secondary drinking water standard for

manganese (50 pg/l) was. not exceeded.

Inorganlc Analytes in the Intermediate Aqulfer A total of flve TAL 1norganlc
analytes were detectéd in'the groundwater samples collected from the. 1ntermed1ate

‘aquifer including ca101um magnesium, potassium, sodium, and cyan1de A summary
of “the. detected concentrations is preséented in Table 4-3. The detected
!concentratlons were compared.w1th published FDEP standards. The primary- drinking
’water standards for cyanlde (200 pg/4) and sodium (160,000 ug/2) have not been
Qexceeded . The FDEP does not have a publlshed standard for calc1um magne51um
or potass1um . : S :

'54 2.3 Surface Water and Sedlment Two surface water and Sedlment samples
f;,(CFlOSW/SDl CFlOSW/SDZ ‘CFL0SW/SD2D) were collected in 'the™ Rowell Creek
- tribytary located along the northern boundary of OU 4. As discussed in Section

3.2, land: surface id the’ vicinity of, the tributary located along the northern

11?31te boundary slopes generally westward- rather than’ mnorthward toward’ the
_ ftrlbutary ‘Therefore, it is unlikely that a complete pathway.via overland flow
. or groundwater . mlgratlon from OU 4 to the tributary exists. East of 0U 4] the
“tributary lies parallel to. and within 200 feet south of the fllghtllne It is
5ant1c1pated that source water for the tributary is partially derlved from surface

water runoff from the fllghtllne area. Hence, analytes detected in the surface
water or sediments; are likely due to flightline activities. Due to the lack of

fa complete pathway and the likelihood that detected analytes are the result of
flightline activities, the ‘analytical results of the surfa
~ samples collected in the Rowell Creek: trlbutary were not n uded for evaluation
in the BRA. A summary of: ‘the TAL and TCL analytes detecte

'water ‘and sediment

in the surface water
and sediment samples is - presented in Tables 4-4. and 4:5 for reference only.

"Regulatory screening concentrations have inot been prov1ded since’ the surface

water and sediment samples were not evaluated:

CEC-OU4.Ri .
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Table 4-2 : ‘
Summary of Organlc and lnorgamc Detectlons in Surf|c|al Aqunfer Groundwater -

Remedlal Invesﬂgatnon Operable Unlt;4
¢+ ~Naval Air Statlon Cecnl F|eld "
k:::Jacksonvﬂle Flonda ;

T IR Frequency‘ | Rangeof | “Rdinge of s .| Background’ -]
e Analyte oo o] of ' ‘Reporting. - | - Detected ef... - Detected Screening

; A i FIonda Standards and
Detection®. Limits7 ;. t . Concentratlons | . Concentrations®:- .| Concentration? el ks

ncentratlons

Semivolatiles:

a4 0" . c29-84 . 4 NA D e

, I"rﬂ',iotganlc,Analﬂesi(pgj» S , I s T - A 2 _ .
e - 7 R 200 £ 669-*1080 o, - - 864 . o o 776 - oo - T200

Barium

Calsiuh .- . . T g4 . 5000 . 2380-%14100 . 9310 ~ 30 - . IINSC

Coaa 0 . ‘38 LI 38 0 700 G000
| ST ag 100 . 520021800 ¢ L1140 0 . 450 ¢ o Taoo
Magnesium © L wa o . s000 0 | s44-2670 . 1200 0 0 1200 . NsC ' f
Manganese# S i 1/4 s 15 - 0 449:4 S : 494 - a8 50 : ‘
Nickel© a0 00 M35 SR s 0 e e 100

_Potassrum S Ty oo spoo 0 2tse 704 B T 1580‘ Lo S INSC .
R Cowa T sgo0 o 2710-'ss7o. T 4380 Has0 L 160,000
2:,5/41,' 50 ," 27 ‘44J VLA é’f’sf"? S "‘9_6, o ;‘ 49

Sodlum

The average of a sample and its duphcate : used for iaII,.tal;Ie éalbulatien’s

e Sample Iocatlons mclude CEF10MW2 CEF10MW3 CEF_10MW4 CEF10MW58 ‘

= NA ‘not appropnate ; e . ;
"# 2 'thede chemicals represent ecologlcal contammants of potentlal condern. e
NSC = no screening concentration available.
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CEF-10-45

Bis - 6J
Al 669
Fe

13204 |3

" LEGEND

" PERIMETER ROAD SO ¢ e

Approximdte site boundary
Treeline

EF-10-3S

Al Alumirium concentration

Fe Iron concentration

Mn Manganese concentration
Bis Bis ?Z—Eihylhexyl) phthalate

X

Al 1060*
Fe. .2180J%
Mn  49.4*

concentration
CEF=10-55
$ ~ Monitoring well location
with_designation N
i - Grass
J Estimated value
NOTES:
Only analytes identified as human health
contaminants of potential concern in Table 6-4
in the baseline risk assessment are. shown.
* Average ‘of sample:and duplicate.
Groundwater concentrations are-in- micrograms

per ‘liter (ug/l).
200

0
. ]

SCALE: 1. INCH = 400 FEET

400

“leer-10-38{"

Flightline *
SR gpron

- CEF-10-1D

Fe 5370 |\

Access road

CEF-10-2

Fe 529J

PERIMETER ROAD
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FIGURE 4-2

‘CONCERN IN GROUNDWATER

H:\CEF\ QU4\ RINRIO#\ PS-NMM\ 1029298

"HUMAN HEALTH CONTAMINANTS OF POTENTIAL

REMEDIAL INVESTIGATION
OPERABLE UNIT 4

NAVAL -AIR STATION CECIL FIELD
~JACKSONVILLE, FLORIDA
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Table 4-3

Summary of Orgamc and inorgamc Detectlons in Intermedlate Aqulfer

Remedial' Investigation Operable Unit- 4

Naval Air Station Cecil Field
'acksonwlle FIonda

. '\;‘

Analy'té L

Reportlng Detected
lelt - Concentration

‘Florida Standards and
Guidance Concentrations

Semlvolatlle Ogganlc Comgounds (yg
b|s(2-Ethylhexyl)phthalatef ; ','.

Inorganic Analﬂ‘ es (yg/! ). :

Calcium

Magnesium

Potassium .
Sodium .

Cyanide

10 sy

5000 . 37,500

5000 19,400
' 5000 S 1880
5000 < 19,600

NSC

NSC

NSC
160,000 -

200

ug/ s mncrograms ’per liter.
no screenlng concentratlon avallable

NSC -
J =i

28

4-10




( A e TameM‘

Mean of
Detected

SEDIMENT

i

Volatlle Orgamc Comgounds {ug/kg)

Frequency -] 2 4 i
of ‘ ing : -Detected ,
- " Detection® | imi ;Congentrations

; Concentrations®

i 2—Butanone HEL T T 2/2 LT 13419 40-6 J 2 52
Toluerge 2/2 r g-19 6 d- ¢7.3
Semivolatile Orahic Compounds (ug/kg)" ‘
-Di-n-butylphthalate = = 2/2 "~ 77 440 - 620 ‘780 -92J 185
Benz&(b)ﬂuorahthehe 1/2 FEnL 440 L4 :4'5—"
Benzoj(a)pyrene gl R 1/2 i 440 2546 J LA
Indenp(1 ,2,3-cd)pyrene 1/2 440 40 .40 |
Benzo(g,h,i,)pefylene . - 1/2 : 440 v 43y 43
PestlcldeslPCBs (yg/kg) : :
.4,4-DDE RS LR - i 6 5%0.37 J o 0.57
(o 44DDD ¢ Les o2 5-6 4154 15
' e 4.0DT S 1/2 5 5340 87
Total {Recoverable Pétroleum Hydrocarbons (ug/kg) '
TRPH: 2/ sl 16 67 - %250 710 480

'No orgarniic analytes were detected in the surface water samples.

number of samples analyzed {excluding’ rejected values).

4 Value is the average of a sample and 1ts duplrcate

Notes The average of a sample and rts duphcate“ iset

~‘Samples mclude CF1OSD1 and CF1OSD2
Duplicate sample CF_10$D2D
H9/kg = micrograms per kilogram.
J = indicates chemical identified by chemist but quantl
PCBs = polychlorinated biphenyls.
DDE = dichlorodiphenyidichloroethene.
DDD = dichlorodiphenylidichloroethane.
“DDT = dlchIorod|phenyltr|chloroethane e
TRPH = fotal récoverable’ petroleum hydrocarbons

‘was estimated. -

2 Frequency of detection is the number of samples in which the analy‘te was detected drvrded by the total

® The 'mean of detected: concentrations is the arithmetic.mean of all samples in which the analyte- was
detected; it does not include those samples with a "U" or "UJ" valrdatlon qualifier for that analyte

(el
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;

" Range of - )
. Detecteds i %
__Concentrations

Surface Water Inorganics (pg/2)
Aluminum 2/2 200

"|: Calcium Lr 22 =51 5,000 - 10,200 - 14,000 .....
. Iron 5oty geop 1000 330 sof s

Magnesium 2/2 - 5,000, 45 i _3—991‘-}'- -1000;

Manganese - :2/2 ot 15 MOT-aze e

. Sodium L an2f2 Sinoo 5,000 ; 1,770 31,990, 2 it e,
Vanadium t522/2 Gt 5 oo 1.8-39 ot
Sediment Inorganics (mg/kg)

Alumirium Lee2)2 40 21,690.=:4,700. i | o

Barium ; 2/2. 40 3l 374 0 e

+Galeium Si2f2 L1000 s 186-71,680
= Chromium - ar2f2 W 2 ¥ 2284.33 | : < :
rdron - wi2f2 ; 20 .. %518 J - 519 ’
Lead 1/2

‘Magnesium sl

Manganese o 2/2

: ‘Sodlum

293J 23‘52

’Vanadlum : 72‘/2 e A0 e e 24 7~- 51

i Frequency of detection'is:the: number of-: samples in:which the apalyte-was detected .,
divided by the total number of samiples analyzed (excludmg rejected values)
? Value is the average of a sample and its duplicate; i i

Notes: The average of a sample and its duplicate is used for all table calculations.

Samples include: CF10SWA/SD1-and QF1OSW1/SD; e
Duplicate sample CF1OSW2D/SD2D

g/ L = micrograrfis per liter.
mg/kg = milligrams: per kilogram. s i, s
J. = indicates chemlcal identified. by phemlst but _;quantlty was estnmated

CEC-OU4.RI L
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Seven -surface water and sediment samples (RCSW4, RCSW5,. RCSW6, RCSW7, RCSW8,
RCSW8A, and RCSW9) were collected in the segment of Rowell Creek that parallels
QU 4 during the ‘investigation of OU 1. . The interpretation of the detected
analytes, presented in the Remedial Investigation and Baseline Risk: Assessment
documents for Operable Unit 1 (ABB-ES, 1994b, 1994a), was reviewed for this RI.
The Baseline Risk Assessment concludes that the calculated risks for humans

"associated with exposures to contaminants in surface water and sediment in Rowell
‘Creek adjacent to OU 1 are within the USEPA acceptableé cancer risk range and the

USEPA guidance values for noncarcinogenic effects.

Impairment of the benthic macroinvertebrate community and sediment toxicity were
observed at two of seven sampling locations in Rowell Creek adjacent to:Site 1
(RC-SW/SD-6, RC-SW/SD-7). The chemical analytical data for the surface water and
sediment samples collected at the locations exhibiting the adverse biological
response were compared with chemical analytical data for the surface water .and
sediment samples collected at unaffected locations. The .results of the
comparison suggest that the analytes present in surface water and sediment, at
the .concentrations detected, are not the likely cause -of the observed adverse
biological response. Rather, an association between the observed effects and the
discharge of surface water from the tributary originating on Site 2 is suggested.

. According to the Remedial Investigation Report, OU 4 was not identified as a

possible source of analytes detected in the surface water and sediments in Rowell
Creek. , Refer to the Remedial Investigation and Baseline Risk Assessment
documents for Operable Unit 1 (ABB-ES, 1994b, 1994a) for a complete discussion
of the evaluation of surface water and sediment in Rowell Creek.

CEC-OU4.RI -
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5.0 CONTAMINANT FATE AND TRANSPORT

According to the findings of the BRA presented in Chapters 6.0 and 7.0 of this
report, no significant risk to human health or the environment from exposure to
analytes detected in the soil or groundwater at OU 4 or in the surface water or
sediment in nearby Rowell Creek were ‘identified.  Therefore, fate and transport
mechanisms for the detected parameters were not evaluated. '

CEC-QU4.RI
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6.0 HUMAN HEALTH RISK ASSESSMENT

6.1 ' HUMAN HEALTH RISK ASSESSMENT (HHRA). .An HHRA was conducted as part of the
BRA for OU 4. The purpose of the HHRA is to characterize the. rlsks assoclated
with; the poténtial exposures to site-related chemicals. The methodology for the
HHRA is described in the GIR (ABB-ES, 1996) and consists_ of the follow1ng steps:

. evaluating the appropriateness of the data,
+. iselecting CPCs and conducting exposure assessment,
. . toxicity assessment, and . : :

. ;rlsk characterlzatlon

6.1. 1 Data Evaluation The data quality objectives (DQOs) for collectlng
environmental samples and conducting laboratory analyses are described in the
RI/FS Workplan (ABB-ES, 1994). Chemical analyses were performed in accordance
with' CLP Statement of Work The: analytlcal results were evaluated, using the
natlonal functlonal guldellnes (USEPA 1988b; 1991) to assess the laboratorles
compliance with the analytical methodology. Based on a third party’s evalustion
of the analytical data's conformance with the DQOs, the data presented are
accebtable for use in the HHRA. :

6.1. 2 Selection of Human Health Chemicals of Potential Concern (HHCPC) HHCPCs
are potentlally site-related chemicals or analytes that have been detected at

concentrations that are above standards or guidelines; above risk- based screenlng

concentrations; and for inorganic analytes, above background screen1ng
concentrations. HHCPC selection methodology is described in the GIR " The
locations frem which background samples. werecollected are presented 1n Sectlon
2.9 and Appendix H of the OU 1 RI réport (ABB-ES, 1994b). : :

An exposure point concentration (EPC) for each HHCPC was used to estimate a
reasonable maximum exposure for each site medium. Since lessithan 10 samples per
environmental medium were collected at OU 4, the maximum detected concentration
of each HHECPC was used as the EPC (USEPA, 1992) The processﬁfor establishing
an EPC is described in the GIR. o 5

6.1. 2 1 Surface So0il Six surface soil samples and one dupllcate were collected
(Figure 2-1). Surface ‘soil samples evaluated in the HHRA include CFlOSSl
CF108Ss2, CFlOSS3 CF10854 CF10SS5, CF10S8S5D (dupllcate),'and CFlOSS6 The
maximum detected concentratlon for each analyte detected in ‘the surface ‘soil
samples was compared to USEPA Region III risk-based concentratlon (RBC) (USEPA,
1995a), - Florida SCG (FDEP, 1995), and, in the case ofnlnorganlc analytes
background ‘screening concentrations : S R S

Table 6:1 presents all of the detected analytes ~and the RBCs SCGs, and
background screening concentrations used for: -comparison.  The soil samples

comprlslng the background data set are also 1dent1f1ed

HHCPCS selected for 'surface soil samples collected at OU 4 1nclude three

'1norgan1c compounds, (aluminum, arsenic, and 1ron) and TRPH (Table 6-1). The

exposure p01nt concentratlons used for calculat1ng rlsk are 1dent1f1ed in Table

CEC-0OU4.RI X
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: - _ Table 6-1 : RS
Selectlon of Human Health Contammants of Potentlal Concern |n Surface Soil
2B ke
emedial Investigation; Operable Umt 4

»Naval Air Station” Cecil. Field -
. Jacksonville; Flenda )

A:T"*’Fre uené L Re nrtin Detected M kBackground 1 "F’lis‘k-bns‘e'& . |~ Florida Soil Anal'y'ie‘,‘.\f-"v
. rrequency A - Reporiing Concentraﬂon Mean?. | ..Screeping. ~ | . .~ o oon Cleanup HHCPC?~ | Reason®
of Detecnon : Limit Range ‘ Concentration :

Analyte

Volaﬂe Organlc Comgounds (yglkg) + X o Do oL F S
Methylene chioride " 1/6° . 14" Ss 0 aul A CUsso00 16000 No 8@
] Semlvolatlle Organln Comgounds (yg/kg)' h_ L 8 : e xR E ;‘ X l ' ’ :
Dlnbutylphthalate | s/6 - 380-480  21y-7t0- 553 NA - 780000 ' 7300000  No . -8,G

| norganlc A"ﬂl]ﬂes (mg/kg) L‘;‘ : _‘ g ?-» ‘L -. L x‘ﬂ:_i S

Aluminum - S oeE a0 144 - 7,830° 7,800 75000 . Yes -

Arsenic . 16 7 l20 - 27. z‘;’? ;f St ND . %g43 %08 . . Yes

Barium - - Coe a0 103 9 Clss0 Do 52000 o No. -

Ca'CIum PR afe . 1,000° 179 6,350 © 458 - 1,000,000 ;f ©ONSC ¢ No

| Chromrqm ST TN b g ;;'1,7;.5 ' 17 4 "39 T'"} L %200 U No o

Cobalt . . S 6 w10l o067 - 067 . ND S 4700 & 4700 - Not .

ron- = .. o 6/6 . . 20 '1»‘40'J"“~"9‘1‘50J 2,180 648 ... 230 - Y 'NsC S Yes :
Lead . . 6/6 - o6 13J 72 .48 4 400 - 500 S No - .§G
Magnesium S efe- 1,000 5118 787 . 108 . 460468 . . i NSC. No - S

Manganese © . ef6 T B ;18.-11:7 54 T 'ss s . . a0
Potassuum‘ o o w178 » 1,000 S 594 594 ND 1,000,000 NSC : No- -
Sodium- e 26 12'.1,000?-;[ . 200 253J REPT ND. 1000000 . NSC . - No- -
Vanadrum < &0 5/6 - 10 0,74285 7 46 55 490 N°

.....

Total Petroleum Hydrocarbons (mglkg) £ i 4
T /6 t2-1s - 284m20 100

S NSC . s Yes

See notes on next page.. -
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~Fable 6~1-(Continued)~
Selectron of Human Health Contaminants of Potentral Concern in Surface Sorl

Remedial lnvestlgatlon Operable Umt 4
Naval Air Station Cecil. Field:
Jacksonville, Florida

Frequency of detection is the number of samples in which the analyte was detectéd in relatlon to the total number of samples analyzed (excludlng rejected values).
The mean of detected concentrations is the arithmetic mean of all samples in which the analyte was' detected lt does not include those samples ‘with "R", "U", or "UJ" valrdatlon
qualifiers.

.The background screening value is twice the average of detected concentratrons for inorganic analytes |n background samples,

For all chemicals except the essential nutrients (calcium, magnesium, potassium, and sodiurm).;U.S. Envrronmental Protection Agency (USEPA) Reg|on 1] Flrsk-Based
Concentration. (RBC) table for residential surface soil exposure per January 1993 guidance. (S ectlng Exposure Routes and Contaminants ‘of Concern by Risk-based Screemng,
EPA/903/R -93-001) was used for screening. Actual values are taken from the USEPA Region-lI:-RBC tables dated October 4, 1995, which are based on an excess I|fet|me cancer
risk of 10 and an-adjusted hazard quotient of 0.1, For the essential nutrient, screening value ‘were derived -based on recommended da|Iy allowances.
Florida Department of Environmental Protection memoranda titled "Soit Cleanup Goals for Fl da“ dated September 29, 1995 and "Appllcablhty of Soil Clean:up Goals for
Florida," dated January 19, 1996. =

: Analyte was included or excluded from the risk assessment for the followmg reasons: : :
B = the maximum detected concentration did not exceed twice the; arithmetic mean of detected concentratrons at background Iocatlons and wnII not be consldered further
S = the maximum detected concentration did not exceed the risk-based screenlng concentration anid will not be conS|dered further. o .
G = the maximum detected concentration did not exceed Florida soil cleanup goal concentration and will not be considered further. :
The value is-the average of a sample and its duplicate. For duplicate samples having one nondetect value 1 /2 the contract-required quantltatron I|m|t/contract-requ|red
detection limit is used as a surrogate. o i
The value is based on arsenic-as ‘a carcinogen.
The value is based on hexavalent chromium form. 3 ’ : o

'° The value for lead is based on the USEPA Office of Solid Waste and Emergency Response Drrectlve No 9355 4-12 "Revised Interim Recommended Soil Cleanup for
Comprehensive Environmental Response, Compensation, and Liability-Act and Resource Conservatlon and Recovery Act Sites.” (USEPA, 1994) 5 .

" The screemng value is from FDEP Soil Thermal Treatment Facilities (Flonda Administrative Code 62-775) dated November 1992,

FOE R

Notes: The average of a sample and its duplicate is used for all table calculatlons ’ LT o =
Samples include CEF108S1, CEF108S2, CEF10SS3, CEF10SS4, CEF1OSSS “and CEF1OSSG
Duplicate samples include CEF10SS5D.
Background samples include CEFBSS05, CEFBSS06, CEFBSSO7 CEFBSSOB CEFBSSGQ CEFBSSO D (Dupl|cate) CEFBSS010, CEFBSSO11 CEFBSSO12 CEFBSSO13
CEFBSS014, and CEFBSS015. - : ; R ‘ L

HHCPC = human health contaminants of potential concern.
#9/kg = micrograms per kilogram. :

J = indicates chemical identified by chemist, but quantity was estlmated

NA = not appropriate. -

mg/kg = milligrams per kilogram. -

ND = not detected.

NSC = no screening concentration available.




' Table 6-2
Surface Soil Exposure Point Concentrahons for
Human Health Contammants of Potentlal Concern

Remedial Investlgatlon Operable Unit 4
Naval ‘Air Statlon Cecil Field
Jacksonvnlle Flonda

. L . Exposure
Chemical 7 Frequency MaX|mum Detected CgswucL? | Point
of Detectlon Concentratuon e B B g
' AN - Concentration
Inorgenie Analytes (mg/kg) :
Aluminum 17,830
Arsenfjc 27
ron 19,150
TRPH 270

! Freé]uency of detection is the:‘riumber of se

tions.
? The:exposure polnt concentration equals the 95 percent UCL unle:

than the 95 percent UCL. If there dre nine
exposure point concentratlon v

fthe max mum d:' ected concentratlon ‘is! Iess
. total samples, the maxtmu_ ted concentratlon is the

Notes;': % = percent. .
. UCL = upper confldence I|m|t :
mg/kg = milligram per: kllogram <
NC = not.calculated. &
J = |nd|cates chemical: |dent|f|ed by chemist, but quantlty was estlmate
TRPH = total recoverable petroleum hy rocarbons : :

CEG-0U4.RI -
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‘'scenario as a worst case scenarlo Excavatlon act1V1tles

trespassers;

6.1.2.2 Groundwater " Fout "unfiltered groundwateér samples "and one duplicate
sample were collected at Slte lO :

Section 3.5 of thls report discusses the different hydrogeologlcal zones located

at OU 4. All wells except CEF-10-1D were installed in the upper portions of the
surficial aqulfer Monitoring well CEF-10-1D was installed in the intermediate
aquifer: Mlgratlon 6f contaminarits from the surficial aquifer
ate aquiferis 'unlikely; therefore, CEF-10-1D was not 1ncluded in this HHRA.
Groundwater samples evaluated in the HHRA included CEF10MW2, :CEF10MW3, CEFLOMW4 ,:
and CEF10MWSS and its dupl1cate sample CEFlOMWSSD Monltorlng;well locatlons are
indicated on Flgure 2 1 ' : : oo o

Table 6-3 presents all of the detected analytes and the RBCs “Florida guidance
concentrations,;and background screening concentrations used: for comparison.: The
groundwater samples comprising the background data set are also identlfled :
HHCPCs selected for; groundwater associated with OU 4 1nclude one svoc (bls(2-
ethylhexyl)phthalate) and three 1norgan1cs (alumlnum iron, andlnanganese) (Table
6-3). The EPCs used for calculatlng rlsk ‘are identified 1n Table 6-4,

“6.1.2.3 Surface Water and Sediment Surface water and sedIment samples'Were
‘collected 1n a trlbutary north of the site. There is no apparent overland or

groundwater : mlgratlon pathway from:: OU: 4 -to thestrlbutary§north of the s1teg
Therefore these media.are not evaluated in this HHRA. P

6.1.3 Exposure Assessment The exposure assessment is conducted:to assess
hypothetlcal pathways whereby'humans are potentially exposed; to analytes detected
at the site.’ The’ exposure assessment used. ‘the EPCs and.hypothetical pathways ‘to
estimate the nmgnltude of actual and/or potential human exposure “and: the
frequency and durat1on of exposure. This process was performed for both current
and potentlal future site usage. Figure 6-1 describes the hypothetlcal exposure
pathways in iwhich humans could potentlally be exposed to chemlcals déetected at
the site. A summary of. potential eXposure pathways 1nclud1ng medlum and ¥oute
of exposure, the potential exposed population, and the rationale for selectlon
or exclus1on is provided in Table 6-5 and déscribed in Paragraphs 6.1.3.1 and
6.1.3.2 for surface soil and groundwater, respectlvely Receptor spec1f1c
exposure parameters for each exposure scenario are presented in Appendlx F.1.
Risk calculatlon spreadsheets in Appendix F.5. contain the assumed exposure
parameters and calculatlons of site-specific carncer and noncancer rlsk

6.1.3.1 Surface Soil Residential development is unllkely “due to the 51te s
proximity to the runway; however, this RI evaluated the: residential exposure
h as! installation
of utility lines, are unlikely because of the additional expense incurred due to
working around the building rubble found at the site. Therefore the excavation
worker was not{evaluated in this HHRA. f :

: oz
}

Al though the ‘area is in a restricted portion of the 1nstallat10n adult and

.adolescent trespassers could obtain access.to the site.: Slte malntenance workers
while: performlng routlne

could be exposed to contaminants in surface soi
maintenance, ‘such as weed control. Henge, exposure of adult and child residents,

ndf51te ma1ntenance workers: to, surface soi ‘contamlnants through
1ngestlon dermal contdet, and lnhalatlon oflpar { § was evaluated in the

CEC-OU4-RI ) o
MVL.10.96 R Bh

0fthe intermedi-:

/




Table 6-3
Contammants of Potential- Concern m Groundwater

H'¥N0-030

Se_lﬁfeCjﬁon of Human Hea

96°0L AN

Remedlal mvestnga’uon Operable Upn 4
“Nayal Air Station Cecil Field b
ERN \‘Jacksonwlleu_ Florida

&

Frequency | Reporting: |- sl = 7|+ Backgréund | w2 1° “Porida = |
R A L Rlsk‘ased .
of. Limit t.Concentratlon . Mean® -] - Screening- Concehtratlon i Guldance )
Dete‘f:tion1 ‘|  Range "~ i Range ._’ o Concentratlon Concemratlon

bls(2 Ethylhexyl)phthalate ;2/4 w0 24064 coad CONA LT L a8

] norgamc Analﬂes (pg/l)

200 669-7T0S95. . 864 S o 776 G & 3700
200 716.45 185 - CHzs o 42 . - 260 B
5000 . 2380714100 9310 ' - 380 . 1055398 s
10 Tarms 88 . 70 0 qg B
i P R U TRt
& ' 100 - 529721 1,140, . - 450 . 1,100
Magnesum =~ . .. '.4/4 5000 - 544-2670' 12000 | . 1,200 © © 1185807 g
Mariganese - . = Va4 o s 49.35 ~.{g 494 018

' Nickel - L 40 »’1345 hoAa3s 3 o 7

Potassum .~ - . © 5000 - 215 704 v 4e4 o 1580 297016

5000 2710~ ,’5,570 :

1150 . 396,022 ©17160,000 -

i i i
5 -

.
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~~Table-6-3-(Continued): :
Selectlon of Human Health Contaminants of Potentlal Concem in Groundwater

Remedlal mvest|gat|on Operable Unit 4
Naval Air Station Cecil Feld &
Jacksonville, Flor'd W

Frequency of detection is the number of samples in-which the analyte was detected.-in rely n t the total number of samples analyzed (excludmg rejected vaiues).
The mean of detected concentrations is the arithmetic mean of all. samples in which the ana yle as detected It does not include those samples wnth "R", "U", or. "UJ"
validation qualifiers: R :
The background screening value is twnce the average of detécted concentrations for inorg
For all chemicals except the essential nutrients (calcium, magnesium, potassium, and sod .
Concentration (RBC) table for tap water exposure. per January 1993-guidance (Selecting EXpo: outes and Contammants of Concern by RlSk based Screemng,
EPA/903/R-93- 001) was used for screening. Actual values are takén from the USEPA Region- tables dated October 4, 1995, which are based on an excess lifetime
- cancer risk-of 10° and an adjusted hazard quotient of 0.1. For the essential nutrient, scre g values were: derived based on recommended da|ly allowances "
The values are from Florida Department of Environmental Protection "Ground Water Guid ce Concentra’nons *June 1994, . :
Analyte - was included or excluded from the risk assessment for the followmg reasons: . ; s : Ry
B. = the maximum detected concentration did-not exceed twice the anthmetlc mean of. detecte ] concentratlons at background locations and wrll not be consrdered further. ;
S = the'maximum.detected concentration did not exceed the risk based screening concentratlon and wnll not be consrdered further. E)

G = the maximum detected concentration did not exceed Florida's guldance coneentration and il not ‘be con3|dered further. : :
The value is the average of a sample and its duplicate.- For dupllcate samples having one;. nondet ct value 1 /2 the contract-requnred quantrtatron I|m|t/contract-requwed
detection limit is-used as a surrogate. b . : :

8 "The valué is based on hexavalent chromium form. ok

Notes: The average of-a sample and its duplicate is used for-all table caliﬁulatlons.
.- Samples include CF1OMW2, CF10MW3, CF10MW4, and CF10MW5$
Duplicate:samples include CF10MWSS.

Background samples include CFBKMW1S, CFBKMWS, CFBKMW4S CFBKMW4SD (lauj “CFBKMWSS, CFBKMW7S, and CFBKMWSS.,

HHCPC = human health contaminants of potentlal concern.
g/t = micrograms per liter. 7

J = indicates chemical identified by chemist; but quantity was es

NA = not appropriate.

NSC = no-screening-concentration available.




fGroundwater Exposure Point Concentratlons for L : o ]
Human Health Contaminants of Potential Concern

Remedial Investigation, Operabley.»Umt 4
Naval Air Station Cecil Feld
Jacksonville, Flonda

g | ot | e | SR
) ; o | - Concentration

Semivolatiie Organit;z Comg'% ’ounds'(pgll) S
bis(2-Ethylhexyl)phthalate g 6
Inorganic Analytes (ygll)
Aluminum :;1»,060
Iron v ;2,180
Manganese 1 /4 49.4

® The exposure point concentra’aon equals th [
than the 95 percent UCL! If there are n|ne or less total samples th maxlm» m;det
exposure point concentratlon : o :
* Value is the average of a sample and its duphcate

i

Notes;. % = percent,
UCL = upper confldence Iimn
pg/t mlcrograms per Ilter
) h o
CEC-OU4.RI .
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Summary of Potential Exposure Pathways
Operable Unit 4

96°0LTAN
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..Remedial.investigation, Operabie Unit 4
Naval Air Station Cecil Field
" Jacksonville, Florida

Medium of - o o oL Selectedfor W L
Exposure’ _ Route of Exposure ,Potentiaily Exposed Population Evaluation? Reason for ‘Selection or Exclusion™
Current Land Use ‘
Surface Soil. - Dermal-contact with soil, Resident (child and adult) No No humans currently reside at OU 4. Adolescents and
ingestion-of soil, and inha- Trespasser (adolescent and adult) Yes : adults may be exposed to contaminants in the, surface soil
lation of fugitive dust. - Occupatlonai worker (adult) L . No .~ whiletrespassing. "Site maintenance: ‘workers may be ex- :
¢ Yes : - posed to contamrnants in surface sorl whrle performmg .
T e i routing” sne activities, LT
Subsurface Soil Dermal contact with-so ‘ TN T Exposure to excavation ‘worker is not'expected becatse”
ingestion ‘of sorl and-inha-.. . - thefil- materlal contains.- burldmg rubble,-making.exca-. . :
.vation : actlvrtres -very diffi ult_ Site. records do not indicate
- ; 53 ; . subsurface contamination; ;
Groundwater: Ingestron of groundwater as  Resident (adultj oo No 7 " There are no current exposures to groundwater
.| Surficial Aquifer dnnkmg water and inhalation
E'ca : of volatlles while showermg : s =
'—o~ | Surface Water lngestron and dermal contact Trespasser (adolescent and adul “No ite migrates toward Rowell

) “Creek, which is part of ‘afiother study and will ict be™" . 3
e b considered.in. this-study.. The tributary located. north.of the
v ; R g : S .. ®._.. . siteisnot expected to receive runoff from the site. -
Sediment Ingestion and dermal contact ' Trespasseri(adolescent and adult) No Stormwater runoff from the site-migrates toward Rowell
! : with sediment. pree e S e s e - Creek, which-is-part-of another-study -and will not be - .
. _.considered in this study. The tributary located north of the
site'is not expe o receive runoff from the site.

with/surface water.

v o Ftes:dents and site-maintenance workers could beex-
ing'%stion ‘ot soil, and inha- Trespasser (adolescent and aduft) ey posed to contaminants in"surface’ soil during ‘everyday -
Iatiqn of fugitive dust Occupatlonal worker (adult).... ceNOL actrvrtres e e e
vork © Yes & 2

Subsurface Soil ' Exposure to excavatlon worker is not expected because

; E"""‘!Y".“t,"’.", ‘.”!°.’.k°ff ‘,(ad”'f‘) I

i 1 Groundwater: Ingestion of groundwater as Resident (adult and child) " Yes . KOU4or areas downgradlent of OU 4 are developed for

|’ surficial Aquifer drinking water and inhalation weeee et e rggidential use, drinking ‘water 'wells:in“thestirficial aquifer
: ‘ ’ of volatiles while showering. ~ could be influenced by contaminants.in the groundwater - :

. - -associated with OU 4. Therefore, future residents could

be exposed to contamlnants in the surficial aqurfer

e

y £ : L)




6.1.3.2 Groundwater Currently, 'groundwater at ' oU 4 is not used for any potable
or nonpotable purpose. However, if areas- hydraullcally downgradient of OU 4 were
developed for residential use; then exposureé ‘to contaminants in groundwater could
be an exposure pathway. Therefore hypothetlcal future domestic use of the
surficial aquifer ‘(adult 1ngesti‘n and inhalation“of volatiles while showering
and child ingestion) was evaluated.in the HHRA

~6.l;4‘»TOXicitv Assessment The purpose;pf the toxicity asséSsment is. to identify
adverse -effects -associated-with exposure to-each HHCPC and -to identify the
relationship between level of exposure and severity or likelihood:of:‘adverse
effects. The toxicity assessment methodology is discussed in the GIR., The GIR
and Appendix F.2 to this report contain brief toxicity summaries for ‘HHCPCs
identified in surface soil and groundwater at OU 4. Appendix F.3 contains dose-!

fresponse information for the HHCPCs. Dose- response values used in this HHRA were

current as of September 1996 for the Integrated Risk Management System (IRIS) and
November 1995 for the Health Effects Assessment Summary Tables (HEAST). This
information is used in the risk charactérization (Subsection 6.1.5) to estimate

‘the excess lifetime cancer risk (ELCR) for carcinogens and the: noncancer or
ihazard index (HI) for all HHCPCs. Uncertalntles a55001atedrw1th ‘chemical- spec1f1c
‘toxicity values are discussed in Subsection 6 1.6.

6.1.5- Risk Characterization ‘‘Riskicharacterization involves integration of the

‘exposure and- tox1c1ty assessments into a qualltatlve or quantitative expression
of potential human health risks associated with contaminant exposure. Both
carcinogenic and noncarcinogenic risks were estimated for each HHCPC and each
‘complete exposure pathway selected for evaluatlon in the exposure assessment.

Riskiestimates for potential exposures-to- surface .soil and groundwater under

current and assumed future land-use scenarios are discussed in Paragraphs 6.1.5.1
and '6.1.5.2, respectively."Table”6”6'summarizes the cancer and noncancer risk

under a current land-use scenario. Figure 6-2 summarizes the ELCR assoc1ated
with current land use, and Figure 6-3 summarizes the HI for current land use.
‘Table 6-7 summarizes the cancer and noncancer risk for assumed future land use.
‘Figure 6-4 summarizes the ELCR, and Flgure 6- 5 summarlzes the HI for future land

use.

6.1.5.1 Surface Soil The risk calculations for surface soil exposure scenarios

are shown in Tables F.5-1 through F.5-10 in Appendix F.5. The current surface
soil exposure scenarios are the aggregate (combined adult and adolescent)
trespasser and site maintenance worker. The ELCR associated the aggregate
trespasser and site maintenance worker exposed to surface soil ingestion, dermal
contact, and fugitive dust inhalation are 4x1077 and 8x107%, respectively. For
future land-use exposure scenario, the aggregate (combined adult and child)
resident ELCR is 6x107®. Arsenic is the only carcinogen detected in the surface
soil samples that exceeded screening criteria. The ELCR associated with arsenic
exposure is within the USEPA's allowable ELCR range (1x10™* to 1x107%) but is
above Florida’s risk guidance value (1x1078) .

The residential exposure scenario may not be representative of conditions likely
to -occur at the site. - The site is located next to a. runway, which is an
economically important area that would preclude residential development. A
realistic land-use scenario would consist of the aggregate trespasser or site
maintenance worker. - The aggregate trespasser or site maintenance worker have an
ELCR of 4x1077 and 8x10°%, respectively. The ELCR for the trespasser and site

CEC-0U4.RI
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Table 6-6

Curfent Land Use Rlsk Summary:'”’;f o

: écksonwlle Flonda PE

- Medium and Receptor -

T 0l Exposure Route

OHE

T ELCR.! -

Current:Land Use

els

| surface Soil .

’ Ad’vdvl_»:('ﬁesppas‘tsefr" '

Adolescent trespasser .

"' 'Site’' maintenance worker

““Incidental ingestion

‘ |’n"c"iéiéma|' irjge‘sitio"h
' Dermfal contact
»Inhalatlon of partlculates

T

Dermal contact’

RN Inhalahon of: pamculates

Total adult trespasser nsks

'Incldental mgesﬁon o
‘Dermal contatt”

Inhalation of particulates

* . Total.adolescernit. trespasser risks

Total trespasser nsks L

Total S|te malntenance worker nsks

0.003
0.009°

001

107
B A [

w BX1071%
- 2x107

o7
T 7X10°

3x101?

20T

o
C7R10®
SRR 13 [1
Lot o

- _ .v8'x‘10'°:._,/'

HI ="hazaid’ mdex

not applicable.

NA

Notes: ,.';I'ﬁe”'valués;usedi in this {é,b_le are,

(alc;;[gtéd‘ir} Aﬁpendix F5. :

UELCR =-eéxcess lifetime cancer risk:" S
ND = no toxicity values available for calculation.

CEC-OU4.R!
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1E-03
1E-04
1E-05

1E-06
Excess Lifetime

Cancer Risk . .,

1E-09

1E-08 =

- USEPA maximum
risk limit range

¥

. ; : Surface soil
. -“(adultand-adolescent trespasser) . . i 0 te‘maintenance-worker) *

Surface soil

NOTES: ~ ~ ‘ v
USEPA = U.S. Environmental Protection Agency FIGURE 6-2 - - oo s i st imdinsisi i st ~-REMEDIAL INVESTIGATION
a= Excess lifetime cancer risk CANCER RISK* SUMMARY, OPERABLE UNIT 4
CURRENT LAND USE
NAVAL AIR STATION CECIL FIELD
JACKSONVILLE, FLORIDA
8500:13 FIG 6-2 101796MAW j _ .
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Guidance HI
7 it

Hazard Index (HI) -

FIGUREES REMEDIAL INVESTIGATION
HAZARD INDEX SUMMARY, OPERABLE UNIT 4
CURRENT LAND USE
" NAVAL AIR STATION CECIL FIELD
) : JACKSONVILLE, FLORIDA
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ELCR = excess lifetime cancer risk.
=" no toxicity values available for calcu

VAR S . g Table 6-7
L : = ; Future Land-Use Risk Summary
‘ Remedial Investigation, Operable U ‘
: Naval Air ‘Station Cecil Field
' Jacksonwille, Florida . -
Receptor - i ~-Exposure Route Ht ELCR
2x10°®
1x107
i 3x10™°
; 2x10°®
% S|dent 4x10°
; : 4x10°®
: 3x107°
4x10°
6x10°
Adult trespadser 2x107
: 1x10®
- 5x10™2
: 2x107
P Adolescent t;fespasser 2x107
{ : 7x10°
v : 3%10"2
. 2x107
4x107
? 7x10°®
8x10°
ax10™"!
)
: 8x10°
" Notes:

‘NA-=:not applicable.
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SEN
L

Excess Lifetime '
‘Cancer Risk

USEPA maximum
risk limit range

- NOTE.. .
‘ USEPA = U.S Environmental Protection Agency :
| a = Excess lifetime cancer risk .

|'FiGuRE64 -
“ CANCER RISK® SUMMARY,
| FUTURE LAND USE

REMEDIAL INVESTIGATION
OPERABLE UNIT 4

NAVAE%}AIR;§$TAT|0N CECIL FIELD

JACKSONVILLE, FLORIDA




L9

96°01 TANW
H'¥NO-032

Hazard Index (HI) -

" Surface sofl

. (adult:resident) (child

Surface goil | . Surface sail
(adult trespauer) (adoleocont»;
trupnuer){ -

| rouRess  © ¢
| HAZARD INDEX SUMMARY,
| FUTURELANDUSE "

' REMEDIAL INVESTIGATION-
PERABLE UNIT4 ~

NAVAL AIR STATION CECIL FIELD -
JACKSONVILLE, FLORIDA |
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J
maintenance worker is within the USEPA"s allowable cancer risk range (1x107™*"t
1x10 6) and below Florida’s risk guidance value (1x10~ 8y,

‘current 1, nd -use surface soil exposure scenario, the HIs for the child an
trespasser and site maintenance worker are 0.03, 0.04, - and 0.01,
The HIs for the potent1a1 future ’ exposure scenarlos for child and

n ELCR of 1x10 6 Bls(z-.,

ria. The‘ELCR is ower en 7 e‘USEPA g allowable cancer‘
0 4 to 1x10° 6y: 4

Botentlal futur ~a,»p”;rMK ial
These HIs do not exceed USEP f . S : ﬁ

Alumlnum and 1ron in unfilte
tions exceeding Florida's™
ethylhexyl)phthalate was detecte
standard Therefore, remediail

chemlcals in Subsection 6.1.

l

ual” t ”the'drlnklng waters
vill be: dlscussed for these

2:

ass001ated w1th the%
collectlon,,ana1y51s ; sure ' assessment; tox1cltyi
e ussed in the GIR (ABB- ESg

izerx for reslns Because
sampllng and laboratory:
}es can. often be attributed

“ylhexyl)phthalate
1ts detectlon 1,

. Arsenic is a naturally occurring element. Since no record of arsenic

disposal has been found, it is 1likely that the arsenic detected is
naturally occurring and, therefore, presentsaa natural risk.

6 l 7 Remedial Goal Optlons RGOs- “are developed for analytes hav1ng an
assoc1ated ELCR greater than 1x107® or a hazard quotlent greater than 0.1,

6 1. 7 1 Surface Soil Arsenic was detected 1nione surface 3011 sample at a
;concentratlon above Florida's risk guldance 1evel . The ‘surface soll RGO for
‘arsenlc is presented in Table 6-8. ' : o

CEC-0U4 Ri : .
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Table 6-8

Remedial Goal Options for Surface Soil

Remedial Investigation, Operable Unit 4

-Naval Air Station Cecil Field

- ¢ Jacksonville, Florida -

Excess Lifetime Cancer Risk-and

Hazard Index and

Detected . v oSl
Concentration | EXPosure Point | Corresponding Soil Concentration Cocr;r: sponding Soil Florida Soil
Analyte Concentration ncentratlon Cleanup -
Range 2
(Mg /kg) (mg/kg) : i Goal
: 10" 10° 10° 3 1 0.1 -
Arsenic 27 27 140 14 14 NR  NR  NR 08

" Notes: mg/kg = milligrams pef kilogram.

' 'NRin these columns indicates that the chemical is not associated with a hazard index greater than 1.
? The value is from the Florida Department of Environmental Protection memorandum titled "Applicability of Soil Cleanup Goals for Flonda" dated
January 19, 1996.

i

NR = the remedial goal option exceeds the maximum detected concentration: no action is necessary to ach|eve thls goal




6.1.7.2 Groundwater No analytes detected in groundwater samples exceeded either
the State or Federal risk guidelines. However, three analytes were detected at
concentrations equal to or exceeding the Florida Primary or Secondary Drinking
Water Standards (FDEP, 1994) and are presented in a groundwater RGO table (Table

6-9). Bis(2-ethylhexyl)phthalate was detected ‘at a concentration equal to the
Florida Primary Drinking Water Standards; aluminum and iron‘exceeded Florida
ot based on risk to

Secondary Standards (FDEP, 1994). Secondary standards are
human health, but on aesthetic conslderatlons such as taste and odor

OU 4 1is not suitable for residential or 1ndustr1a1 development w1thout
significant alteration to the existing land surface. Also,,the site 1is bordered
on the hydraulically downgradient side by tran31t10nal upland “and floodplaln
swamp habitat associated with Rowell Creek, which Wlll llkely prevent future
development downgradient of the site:; Based on these site-<specific consider-
ations, future human exposure to unf;ltered grqundwater is: not ‘expected.

CEC-OU4.RI )
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| Table 6-9
Remedial Goal Options for Unfiltered Groundwater
- Remedial Investigation, Operable Unit 4
Naval Air Station Cecil Field
Jacksonville, Florida
o g Excess Lifetime Cancer Total Hazard:Index and
etected: . Risk and Correspondin Corresponding Soit Florida . '
: Exposure Point P 9 P g .
Concentration ot Soil Concentration’ Concentration? Primary and Federal
Analyte Concentration 4
Range (/1) : Secondargl MCL
f , ‘ dard
g/ 1) 10* 10° 10° 3 1 0.1 Standar
" bis(2-Ethylhexyl)phthalate 2-6 6 600 60 6 NR NR  NR 6 NS
Aluminum 669 - 1059.5 1,060 NA NA NA NR ~ NR "NR 200 NS
Iron 529 - 2,180 2,180 NA NA NA NR NR NR 300 NS
Manganese 49.35 49.4 “NA NA NA NR NR - NR 50 NS

‘Notes: ' pg/2 =

' .NA.in these columns indicates that the chemical is not assaciated with a cancer risk greater than 1x10°,
2 NR'in these columns indicates that the chemical is not associated with a hazard index greater than 1.

® The value is from the Florida Department of Environmental Protection -memorandum:titled "Florida Ground Water Guidance Concentrations' dated June 1994,
* The. Federal MCLs-are identified in the U.S. Environmental Protection Agency "Drinking Water Regulations and Health Advisories" dated May 1995.

micrograms per liter.

MCL = maximum contaminant level.
NR = the remedial goal aption exceeds the maximum detected concentration: no action is necessary to achieve th|s goal.
NS ='no standard ' available.

" 'NA = not applicable.




‘The 1ntroduct10n for th U 4 ERA 1ncludes the- proble
rformulatlon is: the 1n1t1
pathways, . :
;evaluatlon

‘exposures are the

7.0 ECOLOGICAL RISK ASSESSMENT

Thls Ecologlcal Risk Assessment (ERA). evaluates actual and potentlal adverse
}effects to ecological, receptors ‘associated with exposure to contamination from
OU 4. The “ERA- for O, .was_completed in accordance with the methodologles
described 1n the GIR B“ES '1996) and current guidance materials for ERAs at

lncludlng the ‘USEPA “Eco Update" bulletlns

formulation. . Problem
qstep of the ERA process “wheré V receptors, exposure
assessment ~and measurement endpoints are selected for

VIdentlflcatlon of- Receptors Terrestrlal ‘nd aquatlc flora and:fauna potentlally
‘loccurring at: Cecil F1eld are presented 1n7the GIR (ABB ES, 1996) A discussion
of flora - ard~ fauna observed at OU & by ABB-ES ecologlsts 1s’“prov1ded in
;Subsectlonsh
‘threatened, ﬂendangered and commercially explolted species is. digcussed in
.Subsectlon 7 1.3, . 5 : : R

71.1 and 7.1.2; respectlvely The possible occurrénce of rare;

Wildlife freceptors, terrestrial plants; and terrestrial. invertebiates are

expected to be found in: thedupland areas. of OU 4, and aquatlc receptors are
likely-to occur in’ the wetland portions of oU 4. Aquatlc ‘receptors: potentially

-inhabiting Rowell Creek; the small trlbutary in the northexrn portion-of the site;

‘and the dralnage ditch and floodplain swamp in the southern., ;portion of the 51te
-(shown on ‘Figure .7-1) ‘include a variety of 1nvertebrates .plants; —algae,

‘reptiles/amphibians, Eand p0551b1y small flsh B el

5Ident1f1catlon of Exposure Pathways. Exposure pathways are 1dent1f1ed for four
‘groups of ecological receptors (terrestrial wildlife

restrial plants,
hway includes
anvexposure route,

terrestrial invertebratés, and aquatic receptors). The 4
a source of contamination, potentially contaminated media,

;The exposure pathways from the ou 4 waste source to ecologlcal receptors are

‘exposure pathways, however shading indicates
”ed in the ERA for OU 4. Th1s llmltatlon 1s

,1g‘est and most 11kely to _occur and (2) there are-adequate

CEC-0U4.RI - ) ] .
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data “pertaining to “the recepters; “contaminant exposures’; “dnd  toxicity for
completlon of risk analyses. Exposure pathways evaluated 1nc1udepportlons of -

féod ¢hains (e! g.
tertlary consumer) as well

ack of- sc1ent1f1e llter

exposure adverse responses for these taxa .
Terrestrlal Plants and Inve, '
may be exposed to contamination in st -g0i
uptake (plants):or ingestion; (1nvertebrates) of soll Terrestrl lrplants may :
also be exposed to contamlnatlon in. groundwater An the southern portlon of the:

] aturatlon

Aquatic Receptors Exposu \Ways ; e 0t eceptor K % (
invertebrates, plants ' ' ' ’ -

5, groundwater ffom ther\ntermedlate?
OU 4. Although groundwateri from the ;
o Rowell Creek& only a qua11tat1ve

()
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Table 7-

Ftemedral Investlgatron Operable‘ Unit! 4 G
7 Naval Aif- Station’ Ceoll Field-# i s

Mediym |

bans Do T
Receptor, . .| - . , Ass

- Surfasé Soil '

“‘Groundwater

< Wildlifer

... brates

s :

s Terrestrial. inverte- ¢

€

%+ Maifhtenancé ‘and productivity of

»Oral-contaminant doses (mg/kgiBW-day).. -

«basedon.measured adverse effects on, ..

growth, reproductron or survival (| €. LCE,J
~studies) of mammalian or avian laboratory

wiidlife populations-and. commu-:
nities.

Maintenan'ce _ahd produotiyiﬁty;ofrr_ ' ;Gon mmant concentratlo,s (mg/kg) in
d

ariébiates. | Wheén nd survival 'studies -
were available, measured: adverse effects on
reproductron and growth are used.

- surface -soil at which adverse effects on
growth réproduction;-or survival.of: terrestn-
-+l plants;are .observed.; e

inant concefitrations (pg/ 2) in sui-
face ‘water at which:adverse effectson:
growth reproduction, survival,:or blodlvers-
~ity, of a uatlc -plants, aquatic invertebrates, |,

i i h ‘are observed

ng/kg''
BW/= body. weight.:

mllllgrams per krlogram vl

LCE;o -= contaminant, concentratlon,- estlmated to. result |n the death of 50 percent of an exposed populatlon

CEC-0U4:RI
MVL.10.96
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_whereas the measurement endpoints
f the assessment endpoint. f
"%1s the ‘maintenance and
mmunltles at OU 4,

ecological component to be protected
approximate or provide a measure ieveme
The assessment endpoint select oU 4
product1v1ty of receptor populati
obJectlves of. the oU 4 assessment,
concentratlons in surface 5011 and

; terlstlc flora ‘and fauna forj.
Figure 7-1 provides an overview of .the

_ ,,lko”ughly from k ' dls
hardwood/pine “commund
Z‘Wood/floodp1airif“"ff6fff'és—t dlng down 1nto Rowell Creek, “a blackwater stream), and
;floq.dpljain.v., i characterlstlcs of .. these

X (ABB-ES, 1996a)

The" xed 'pine/hardwoods, and: upland mixed forest communities
‘are. repre se.-habitats .that. contain. .upland .species. of . plants,...
;Upland tree and shrub species observed within these.communities-

‘sweetgum (quuJ.dambar styraCJ.flua L. ), saw palmetto (Sereno
(Prunus sp.), ‘var#oug’ pihes (Pinus sp )’ ‘waiter oak’ (Quéri
‘virginiana) ,..southern bayberry (Myrica.cerifera).,..and holliés

Herbaceous plants and graminoids common to upland communities and observed at OU
4 include -bracken fern (Pteridium. aquilinum), wild poinsettia (Poinsettia
heterophylla), 'dog fennel  (Eupatorium capitatum), yellow aster (Aster 'sp.),
fleabane (Erigeron sp.), morning glory (Ipomoea sp.), evening primrose (Oenothera
sp.), black-eyed .Susan (Rudbeckia sp.), goldenrod (Solidago sp.), thistle
(Cirsium 'sp.), beauty berry (Callicarpa americana),- meadow beauty (Rhexhia
virginica), .violet (Viola sp.), poison ivy (Toxicodendron radicans), pea (Cassia
sp.), water  pennywort - (Hydrocotyle 'americana), vervain (Verbena sp.), ~and
crabgrass (Digitaria sp.). Vines commonly found growing in masses on shrubs and
on trees in upland areas of OU 4 include bullbriar greenbriar (Smilax bona-nox),
' muscadine - grape (Vitis rotundifolia), Virginia creepet¥ = (Parthenocissus
quinquefolia), and peppervine (Ampelopsis arborea). -

~ The hardwood/floodplain forest, floodplain swamp, and black water stream habitats
are representative of those habitats that contain transitional and wetland
species of plants. Tree and shrub species observed within these communities at
0U 4 include cypress (Taxodium sp.), sweetbay magnolia (Magnolia virginiana), red
maple (Acer rubrum), .groundsel tree (Baccharis halmifolia), and blueberry
(Vaccinium sp.). : : ‘ L '

Herbaceous plant species and graminoids common to transitional/wetland
communities and observed at OU 4 include sundew (Drosera intermedia), cardinal

CEC-OU4.RI e
MVL.10.96 7.6
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flower~ (Lobelia ~cardinalis),  cinnamon fern (Osmunda cinnamomea), royal fern
(Osmunda. regalis), pickerelweed (Pontederia cordata), panic grass (Panicum’
Vergafhm) rushes (Juncus sp. ), and cattalls (Typha Sp. )

: reptlle bird andi
‘dary and tertiary,

, :|_eld BEAR (ABB-ES, 1996a).

(along the northern termlnus of the site), Rogell Creek (to thef

1 3 Rare, Threatened, and Endangered Sgec1es No rare, threatened ;or
endangered species or species of concern are.known to inhabit OU 4, :

OU 4 may provide suitable habitat for a varlety of federally or State- :
species. Several species listed by the Florida Game and Fresh Water Fish:
Commission, the U.S. Fish and Wildlife Service, and the Florida Departme~ of :
Agrlculture ‘and Consumer Services (FDA) (as commerc1a11y explolted) have been :
observed at0U 1 (on the other side of Rowell Creek), which prov1des a 31m11arf
habltat as OU 4 :

uld potentially:
n indigo snakei
g s), wood storkf
(Mycterla amerlcana), southeastern kestrel (Falcd sparverlus paulus), Sherman’s |
fox squirrel (Sc;urus niger shermanl) hooded pitcher plant (Sarracenla minor),

spoon- leaved sh; antermedla),‘ netted chain : fern (Woodwardla‘
areolata) foxta hv lubmoss (Lycobodluuzalopecur01des) w1ld.aza1ea (Rhododendron,
canescens) : A : VlSCOSum) dahoon holly (Ilex cassrne),;
American | y'(Iu opaca) and dwa - palmetto (Sabal mlnor) " Two! species llstedf
by the FDA as commer01a11y explo ed (01nnamon fern and royal fern) have been
observed- at. OU 4, A SR

Some of the federally and State- llsted animal. spe01es that, ¢
occur at OU 4 1nclude the Florlda gopher frog (Rana caplto),x

7.2 HAZARD ASSESSMENT AND SELECTION OF ECOLOGICAL CONTAMINANTS OF POTENTIALi
CONGERN. : The hazard assessment includes a~treview -of- analytical data: and:
selection of ECPCs. ECPCs represent the analytes detected in environmental medla%
' ‘ and groundwater) that are c¢co ‘dered in the ERA-and could present :
risk for ecological receptors. ™ The process for selecting ECPCs is:
‘Figure.7- 3. Additional details regardlng the ECPC selection process:
| in the GIR (ABB-ES, 1996).-

CEC-OU4.RI
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The background investigation is discussed in Subsection 2.2.4. "Two times” the
arithmetic mean of detected inorganic analytes from the’ basewide Cecil Field
background surface soil (excluding Arents: soil) and groundwater (1nc1ud1ng only
data collected from the surficial aqulfer) databases were used for screening
ECPCs.  .In addition, USEPA Region IV surface water screenlng cr1ter1a (USEPA

1995), Whlch are derlved to be protective of aquatic :life; “were used for
screening groundwater ECPCs for aquatic organisms. Analyt1cal results from 11
surface 'soil locations (CEF-BK-SS-5 through CEF-BK-S8§-15," with one duplicate
collected at CEF-BK-SS5-9) were included in the background surface $oil summary.
Analytical results from 6 monitoring well locations screened in the surficial
aquifer ;(CEF-BK-MW-1S., CEF-BK-MW-2S, GEF-BK-MW-4S [including a duplicate], CEF-
BK-MW-5S, CEF-BK-MW-7S, and CEF-BK-MW-8S) were included in' the background
groundwateﬁ summary. ' N ‘

Analytlcal data for OU 4 were sevaluated-to determine their- valldlty for use in
risk assessment pursuant to national guidance, Guidance for Data Useablllty in
Risk Assessment (Parts A and B). (USEPA,; 1992d). More detall regarding .data
useability ‘is provided “in the GIR (ABB-ES, 1996). In accordance with USEPA
Region IV guidance (USEPA, 1991c), if the maximum detected concentration of an
inorganic analyte detected in surface soil was less than .two times the average
inorganic concentration detected in the respective background samples then the
analyte was not selected as 'an ECPC for wildlife. If the maximum detected
concentratlon of an analyte detected in groundwater was 1ess than the USEPA
Region IV surface water screening value or two times the average ‘inorganic
background ' concentration, then the analyte was mnot selected as an ‘ECPG for
aquatlc,receptors - ' [ :

As dlscussed in the GIR ‘(ABB-ES,+1996); the essentlal nutrlents (e g ,.calc1um
magnesium, pota551um and sodlum) were excluded as ECPCs for all media ‘andriron
was excluded as an ECPC for surface soil; these analytes are con51 ered to be
toxic at only extremely elevated concentrationms. -

All analytes detected in site media are summarized in tables that include:the
following: ' frequency. of detection, range of detection 11m1ts range of detected
concentratlons ;. average of detected concentratlons and screenlng values (i.e.
twice the average background concentration for inorganic analytes or USEPA,Reg1on
IV screening criteria).” For those analytes that are retained as ECPCs for the
ERA, the following information is also provided: average of all concentrat1ons
95th perceritile upper confidence limit (UCL), and maximum and average exposure
point concentrations. A discussion of how exposure p01nt concentrat1ons are
determired 'is prov1ded in Sectlon 7.3

7.2.1 Surface Soil Six surface soil samples were'collected in. Aprll 1995 at ou
4 (CF- lO SS1 through CF-10-S56) (Figure 2-1); all six samples were evaluated in
the OU 4 ERA The selectlon of surface soil ECPCs is presented in Table 7-2.

One VOC (methylene chlor1de) 1 svoCc (di-n- butylphthalate), 13 inorganic
analytes ¢ and total petroleum hydrocarbons (TPH) were detected in surface soil
samplestcollected in the OU 4 disposal area.  Both detected organic analytes and
TPH were. retained as wildlife ECPCs. In addition, - eight inorganic analytes
(includiﬁg”aluminUm arsenic, barium, chromium, cobal -’lead, mdnganese, and
vanadlum) were retalned as w1ld11fe ECPCs for the 00 4 ERA: because their maximum
detected concentrat1ons were greater than two tlmes the average background 5011

CEC-QU4.RI )
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Table 7-2

Selectlon of Ecologlcal Contammants of Potenllal Cbncern in Surface Soul !

Remed:al Investlgatlon Operable Un|t 4

Naval:Air:Station Cecil-Field

5 Jacksonville, Florida - g
- : v —=

{ - Frequency

”fDetect’ion’

Range 'bf i
of . |- Detection -
Limits

Range of
‘Detected

‘ Conqgntn:atnoné‘

Average of
Detected
Concentratlons

s

2X Average -
“Background..
Concentration®

| Contaminanit f

of -

Ecological™ |
- Concern?’

of-all.:

Average . |

Exposure Pomt

’ Concen‘tratlons 8

Concentratlons 1 Max»lmum: :

\Avse;fagéa’“ ‘

VoIatile‘ Orgamc Comgounds (pglkg)

Methylene chlonde I V(- 6- 14

Semwolat'le Organlc Comgounds (pg/kg)
Di- n—butylphthalate B 5/_63_

[ norgamc Analﬂes (mg/kg)

Alumlnum< e R 6/6 . - 40

Baum T .18 40

Calcium ** =~ 4/6 - 1,000

Chromium =, . . 1/6 - 2

Cobalt’ = . . " 16 . 10

‘Mag-ne's‘iuh;) § 6/6 " .. 1,000

Mahga‘ﬁes‘e

380 - 480

6/6 20T

66 3

-3

214 -°140

144 7,830

27
103 :
179 6350 .

067

140'J - 9,150 -
Ve PES
CssirsT
- s-117

- .34
.55

1,980
27
103
4000
o
067
;2‘;190 :
48
787
.54

-

- 2,370
“'NA

0

“NA

64 - . -
08

‘46 -

Yes i:
S \"Fesr

Yes
Yes

Yes

: Yes .

Yes‘

5Noéi: S

i |

Mot ]

1,980

37
43

48

54

79 -

% P& A

78300 19807

S er.

g 103 i ; 1'0;3{%,;

D067 o}i67' |

72 a8i -

Potassmm ‘ e 1,000

See notes at end of: table
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Table 7-2 (Contlnued) SR I
: Selectron of Ecologlcal Contamlnants of Potentral Concern in Surface Sorl !

Remeyd|a‘l‘ Investjgation-,' Operable Unit 4
" ““Naval Air Station Cecit:Field

_Jacksonville, Florida

o Frequency of detectlon is equal-to the:number of samples in which-the analyte is detected in relatlon to the “total number of samples analyzed =
2 Arithmetic mean of all samples in which analyte was detected. . : Con B
* Background sample | locations include: CEF BK-SS- 5:through CEF- BK: SS—15 (dupllcate collected at CEF BK SS 9) Two tlmes the anthmetlc mean of detected baekground ;Z,
_' concentratlons {for:inorganic analytes are used to screen ecological contaminants of potential concern.. w » -

*The average of all concentrations was derived by assigning a value -of /2 the detection limit to all nondetects

.7 Average EPCs are equal to the: anthmetlc ‘mean of all concentratlons When the arlthmetlc mean is greater than the maxlmum exposure pomt
- cencentratlon ‘the.maximum EPC is used. * o E Wl

8 Valuer is the average of a sample and-its dupllcate i : - Lo o Do s .
~..° Analyte is an essentral nutrient and not conS|dered tOXtC except at hrgh concentrat|ons T L I B T T

N T Frequency ‘| Range of Ftange of . Ayerage of,“' ":V»VT'ZXAverage"“ ‘:'(V.':ontaminant. ‘ Averfajgei b g)g:::n!t?a:?:;
" Analyte .’ . of Detection_ Detected . . Detected . - -Background.. ofall = — f
e - Detection” | " Limits ‘ Concentrations. ., Qor_ii::ei:':i‘tratiovn;'s3 ‘Concentration*® Cencentratignsf' Maxlmums . l}lverage’
‘;-,.anilmelkgl SR o ) : . , o
Sodium - 2/6 1000 200-253J ¢ oz NA o Nef o T
‘Vanad|um e 10 o74-285 i 7 S s S Yes o7 2
"General Chemlsﬂ (mg/kgl . ; : t’ : : s . B : . LT =
TPH © g6 ,.12-15 264-2700 . "100‘ . NA _“'." 100 5

! Sample Iocatlons mclude CEF—10—SS1 through CEF-10 SSG (dupllcate at sample locatlon CEF-10-SSS)

& Maximum expesure point concentratlons (EPCs) are: equal to themaximur detected coricentration.

J =ir dlcates chem|cal ldentlﬂed by chemist, but quantlty was estlmated
NA = not ava itable. : o

k iligrams per-kilogram.. ..
TPH =total petroleum hydrocarbons.




concentration.” TPH was détected in all six” soil samples at concentratlons
ranging from 26 mg/kg to 270 mg/kg (Table 7 2).

7.2.2 Groundwater Analytes detected in' ‘unfiltered groun'water from the
surficial aquifer for OU 4 are summarlzed in Table 7-3. n' evaluation of
unfiltered groundwater data is consérvative because contamina 'concentrations
tend to. be higher than ‘those fof?flltered groundwater due_ho:sorption to
particulate matter.  Since the turbidity of unfiltered groundwaterpat CEF-MW-5S
exceeds 5 nephelometric turbuidity units, dlssolved (i.e., filtered) groundwater
samples from the surficial aquifer were collected and the data are also provided
in Table 7-3. Data collected in Apriljand May 1995 from four monitoring wells
screened in the surficial aquifer wer sed‘to evaluate groundwater conditions

potentially contrlbutlng to surface water contamination in Rowell Creek to. the
west of QU 4 and in the swamp in the southern portion of : OU‘A 5 :

One SVOC, bls(2 ethylhexyl)phthalate and ld 1norgan1c‘an lyteshwere detected in
unflltered groundwater samples collected at OU 4. Five inorganic analytes.were
eliminated as aquatic ECPCs because elther their maximum detected concentrations
were less than the Region IV Chronic Water Qual1ty Screenlng Value (USEPA, 1995)
or two times the average background screenlng concentration. ‘Three analytes ‘were
eliminated as ECPCs because theyi.are es$sential nutrients. - The. remalnlng
analytes, b1s(2 ethylhexyl)phthalate f§alum1num iron, and .manganese, ‘were
retained as aquatlc ECPCs for evaluatlon P boaon L :

Filtered groundwater samples Nere collected for 1norganlc analy51s from‘only one
monitoring well (CEF-10- SS),E sh'Wn in Table 7-3. 8ix inorganic analytes were
selected as flltered inorganic ECPCs} All of the unflltered'lnorganlc ECPCs;were
detected 1n, filtered groundwater 1fro'e , indicating that ‘all . detected
inorganic analytes are potent 1ly available to biota. One lyte- (copper) was
detected in the flﬁtered sample, SET ;]f ¥ the unf11tered, ample and several

assessment is the process'of estlmatlng or
1ch an ecologlcal receptor may be exposed..

7.3

EXPOSURE ASSESSMENT Exp s

V_ontaminant exposures weré estimated or
measured for; w1ld11fe terrestr1a1 P tsﬁ terrestrial soil ‘invertebrates, -and
aquatic receptors at 0U-. 4 The contamlnant ~pathway model (Flgure 7-2) prov1des

of receptors; 1;
GIR (ABB-ES,

represent the hlghest
concentratlon cany ; ﬁ,eceptors could encounter at the
site, whereas: averag o Ehy- He entat1ve of typ1cal site concentratlons
Because there were less th ) samples. in both® the surface so6il and groundwater
data -sets, the maximum detect ratlon was selected as the maximum EPC

(rather than the 95th percent UCLlcalculated on the 1og transformed arlthmetlc

CEC-OU4.RI i 7
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Table 7-3

Selectiron of Ecological Co,h;tqmi‘nafntr‘sf of Potential Concern in Groundwater !

S ot

Remedial Ihvesfigation, Operable Unit 4
Naval Air Station Cecil Field

o e Jacksonville; Florida -

Frequency: | Range of
o of Detection
Detection’ Limits

Rafige
Detected
Concentra-
tioris’

Average of
Detected
:Concentra-
< Hitjons®

~"Region V|~

[ Chronic
= Water
Quality

[¢:Screening

Value*

Background
Gréundwater
ancentra—

“tion®

 2XAverage |

Contaminant
, X of i
Ecological?
Concern?® . |

Average . -

of all
Concentra-
- stjons”

""" Exposure Point "

Concentrations

Maximum®

S

Average®

Semivolatile Organic Compounds (pg/2)
| R & \‘-‘-\3‘—'

1 “phthalate
Ui 1 ed lnorga'nichna';‘I‘ﬂ“es {wg/t) &

AN

Ethylhexyl)- 2/4 .10

Alurninum 2/4 “~'200

| ‘Barium 274 200

5,000

10

Potassium . 4

669 - 1:060

101657 18.5

2380 +7°14,200

3.8

5294192190 J

544 -2,670°
1°49 4

”1~°13

4J

9,310
38
1,140
754,200
49.4

0.3

1187

NA

1411

" 1,000

NA

776
41
© 380
70

-~ 450

45

482

1,140

1,060 482

2,190 1,140

49.4 18

See notes at end of table. "
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Table 7-3 (Continued)

Selectlon of Ecological Contaminants of Potentlal Concern in Groundwater

Remedial investigation, Operable Unit 4
Naval Air Station Cecil Field
Jacksonville, Florida

_Region IV

Range of

_ Detsétion? Limits

“Detection |

Range of |
..Detected . . .

Concentra:
tions

. Concentra:

~2X-Average--

Average of |  Chronic Background

Detected .| Water
Quality - |
Screening
Value®:s:

Concentra-"

tions® .
e tl()f'l5 ik

o] Groundwater I (P~

" Contaminant

of

Ecologlca: :' Tl

Concern’?e

R e

" Average

...Exposure Point.

Concentrations

Maximum?®

Average’

Unfiltered !norgamc Analﬂes {pgll)

Sodlum

- Calcium * 1/1

Ma.g-nesium..,‘._.,__, SRR YRR I £ VP

4/4 5,000

: Vanadium 3/4 50
| Filtered Iriorganic Analytes (ug/2) :
Aluminim - A 200"

' Barium . at 200°

THATTT 10

8 B
I

2710 - 1951580
“27. 1044y

By 1‘0726 A
oge 4 ¢

$1911,500'J°

1°3.6
1011
'°1 310 J

104,000 < »

194,090 - +-~-~NA- -

43607 NA 1,150 -

BB A - ggTH
720 gy NA
594 NA T NA

11,500 NA NA

3.6 411 NA
vy %6 NA

101,310J . . 1,000

No ™"

No'?"™*

Yes
Yes -
No™ ¥
N°15

Yes

Yes

720
69.4

1.
1,310

1310

720 720

69.4 69.4

" 11
1,310

N

Manganese 99500 ! Ves oon ; 227
Nickel: ™" No’s - 3 B
Potaséium o

See fiotes at ‘ehd"d;"tablé’.“"'”""”"""“' e i
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S e Remedlall Investvgatlon Operable Unit 4 :..‘
s R - "NAS Cecll Figld”
: : Ces W Jacksonwlle Florida
. : Ra . ; s A f :} Rgrglﬂ‘?"f'y I ‘Exposure Point "
; nge of .| Average ¢ ronic ;
Frequency Rang;e.‘of Detected | ;> Detected Water.
;. of Det 'Concentra- | Quali
etection? | L B ity ‘ o
_ tions® = | Screening -} Average®
¢ | vaie® e
Sodlum A '°7,510 f'"°7,51.0_::::v :
Vanadium" S 1"“’15“‘. 1015

. Notes: pg/¢ = 'mlcrograms perliter.

Anthmetlc méan 6t &l samples in; WhICh analyte was detected
U:S: Environmental Protection: Pgency (USEPA) Reglon IV Waste Management
ning’ List (USEPA 1995): . -
Background sample Iocatlons (for unflltered data only) mclude: “CEF- BK-"'

1
2
3
4

@

16 Hardness-depende ‘
(GreenbergA et-al., 1992)

NA = not available.
- J'= indicates chemical |dent|f|ed by chemlst but quantity. was estimated.




mean)'fbr’éaéh'analYtéd(USEPA”“l992e) . "The average of all-samples; which-assigns:
a value of one-half the sample quantitation lrmlt to all samples 1n which the
analyte was not detected, was used to:
exceeded the maximum EPC, in which" case the max1mum*EPC w
sceﬁariOS. ; o

Max1mum and average EPCs are presented In each ECPC table (Tab!
soil and Table 7-3 for groundwater).: Toéeffl,fently eval a
at QU 4, a tiered approach was used. ’TIf no risk was calcu'
the maximum EP T

r1al w11d11fe are’
i : ‘,efore terrestrial
receptors were! chosen to represent’the trophlc levels typlcal of a southeastern
dlsturbed upland and forested comm?nlty The follow1ng representatlve Wlldllfe

The woodcock ‘is-al vermlvorous
rd that 1nhab1xs areas of fertlle
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Table 7-

".EcologlcaIkReceptors EVaIuated L B

» ) Remed;al Investlgatlon, Operable Umt 4 -

" Naval Air Station Cecil Field
' Jacksonvnlle Flonda :

Receptor Evaluated

Media

Common Name,

_Scientific Name.

Surface Soil | -

Groundwater

Short.tailed shiew © -
Rufous-sided towhee

‘Amencan woodcock
Redfox .

Great-horned owI

Terrestnal Plants us

i Vulges vulge
" Bubo virginianus -

-~ Blarina brevicauda < S s 0 L

Pipilo erythrophthaimus

Scologax 'mmo e

N S RN

: 3y :
Terrestrlal Invertebrates i
Aquatic receptors v
S P ,»:7 I s
i 1
. M F
X i
(
g
T
PRI A e T e U LR D e i

: !
( . ,/'
e

CEC-QU4.RI
MVL.10.96




" 'Great horned owl (Bubo" Vlrglnlanus) "The gredt horned owl is primarily’
11 dmmals. Its habitat includes low, wet,:
'ooded”swamps “ofteh near open country where 1t§
rey . 1tems con51st1ng of small mammals and'

a nocturnal hunter of
deep woods and heavily
may hunt for its prlmar
birds (DeGraaf and” Ru,
acres. The owl represents,

tlSSlle

Exposure assumptlons (body’welghts food 1nge, rates, relat:

prov1ded in Table 7- 5

b TR T RAE R z el ke i,

The site foraging frequency (SFF) con31ders the f
the site area by estimating the acreage of the
‘home range and by considering the fraction of thé:
exposed to site-related chemicals. By definition
‘drea of OU 4 is larger than the home range for

that the SFFs for thése organisms are 1.

Wildlife SPEC1e§VmaY“be'éxpéséd“toyECPC§”iﬁ”§ﬁff§éé“§6ilwby'iﬁtidéﬁfﬁl'ingéétidﬁi

of these media or by ingesting prey items that have bioaccumulated these ECPCs.
To estimate this exposure, a potential dietary exposure (PDE) (or body dose) is
estimated for all representative wildlife species for each ECPC in all media
according to'the equations in Table 7-6 and the methodologies described in the
GIR (ABB-ES, 1996).

Tissue concentrations of ECPCs in prey items were estimated using biocaccumulation
factors (BAFs). BAFs were extrapolated from literature values or regression
equations from scientific literature. Based on the lack of ‘scientific data for
VOC bicaccumulation and evidence provided in several reference materials (Suter,
1993; Maughan, 1993), an assumption was made that VOCs do not bioaccumulate in
prey tissue. The general approach used to select BAFs for OU 4 is summarized in
Table 7-7.. BAFs for each of the ECPCs evaluated at OU 4 are included in Appendix
G, Table G-1. Terrestrial BAFs for invertebrates and plant prey items are
defined as the ratio of the ECPC concentration in plant or invertebrate tissue

(mg contaminant/kg tissue wet Weight) to the ECPC concentration in surface soil -

(mg. contaminant/kg soil dry weight).  ‘Terrestrial BAFs reported for avian and

mammalian receptors are defined as the reported ratios of ECPC concentrations in’

the tissues of these receptors (mg contaminant/kg tissue wet weight) to the
concentrations of ECPCs . in their food items (mg contaminant/kg tissue wet
weight) . ‘ '

Although indirect exposures to wildlife from groundwater ECPCs exist, this .

- exposure pathway is not a significant route of exposure and is unllkely to result
in risk. Consequently, risks to wildlife from exposure to groundwater ECPCs were
not evaluated, :

“The PDEs calculated from exposure to surface soil ECPCs for each receptor and the
exposure assumptlons used in calculating the PDEs are presented in Appendlx H,
‘Tables H-1 and H-2. :

CEC-0U4.RI
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0} s :ﬁy ‘avian carnivores at 0U 4 that mayg
~be exposed tox contamlnatlon vra'accumulatlon in- mammallan -and - avian

umptlonf
of food items, ete.) for each:of the representatlve/w11d11fe species for ou. .4, arei

ency a receptor, feeds wlthlnf
e relative to ‘the receptor’s:
eat! the receptor would-be,
he SFF cannot exceed 1.  The
“short-tailed shrew, “the:
rufous-sided towhee, land the great horned owl. . Since all representative WlldlLfe
“species are expected to actlvely forage at the site year- round ;t\is assumed
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Model for Estimation of Contaminant. Exp‘ sures for Representative Wildlife Species
. Remedial Investigation,.Operable Unit 4
: Naval-Air: Statl Cecil Field
_ Jacksonvil Florlldar

Estimation of Contamlnant Exposures Related to Surface Sorl R

Description:~ * = e e Estlmates the-amount: (dose) of-a contammant mgested and accumulated by a spemes -
via incidental ingestion of contaminated surface soil and.ingestion;of contaminated. ...,
food items. ' ‘ o

Soil Contammant o - "‘MaXImum The maX|mu ected coniéentration of the ecologlcal contaminants of

’Concentratlon ) . o ‘potent Iconcern (ECPC) when the sample size is"< 9; ant the"esser of -

the'maxnmum detected concentration or the 95th percent upper confidence
i /UCL) when the sample size is = 10.

Sl i . Average: ,Average of aII concentrations. If the average is greater than the maximum
e emn e L _ tconcentratlon (EPC), the maximum EPC was selected.
-.Soil Exposure: U b : S ,1‘, ol
o o1, . o1
“ Exposure = ( %agfsg-.liit X Concentration )
(mg/ kg) (mg/kg)
;Concentratlon of.a ) Contaminant . - bpFrar
~in. anary Prey Items (TN) i iy e Do T Soil
v . PR s Concez};tratlon = (BAFyny or prane X Confen}:ia)tzon)
(mg/ kg) mgrxg
Coneeritration’of-a Contaminant: : s . ' i i
i AT o Sy - Secondarxy - - [T lssue.
in Secopdvary Prey Items (T_N)- . . Prey Item _ (pap oy Coricentration of)
S R, THER i Concentratlon A main or bird Prey TEema* ™"
Amg/kg). (mg/ kg)

where BAF = Bioaccumulation Factor or mg/kg fresh we|ght tnssue aver. mg/kg dry
weight soil for invertebrates.and plants, and mg/kg fresh weight
“ tissue over mg/kg fresh weight:food for small mammals and small
birds.

" For a discussion’ of the weighted contaminated ‘concentration in prey items, see
" 8xplanation of the PDE tefri’below, and Section 24 of the GIR (ABB-ES, 1996)

Total Exposure Related to
soil

Surface SO|I e ) [Py Ty + ... + Pyx Ty+ exposure] X IRy, X SFF-X E
‘ £ U (mg/kgBW-day) e BW i
= -Potential Dietary-Exposure-(mg/kgBW-day), -+ -
= percent of diet composed of food item N, %75 oo
= tissue concentration in food item ‘N: (mg/kg), : .
= food ingestion rate of receptor (kg of food or dietary item per day),
= :body weight (kg) of receptor,
= 'gite Foraging Frequency (site area [acres] divided by home range
[acres]). assumed to be equal to 1 for lethal exposure seenario, and
ED = Exposure Duration (fraction of year specres is expected to occur
onsite). '
Notes: = % = percent. : mg/kgbw-day .= milligrams per kilograms
mg/kg-= milligrams per kllogram ' of body welght per.day.
GIR = general information report. : kg = kilograms.

ABB-ES = ABB Environmental Services, Inc.

CEC-OU4.RI
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Receptor Group

Plants

Terrestrlal Surface SorI/Sedlment

; Unitz., ‘mg/kg wet t;ssu';' per'__ '

' Extrapolation and

Empirical Data-

Assumption

org ompotinds (SVOCs) were calculated using a regression

fro

vthe roots into leafy: portions (Briggs et al:;

equation based on the uptake of organic chemicals into-plant trssue
Travrs and Arms (1988) !

When Irterature values were upavailable, plant BAFs for inorganic
compounds were obtained from Baes et al. (1984).°

Although evidence suggests that plants may transport organic analyt
es.with log K,.s <5 (i.e., volatile 6rganic’ 'ompounds [VOCs]) from
82; Briggs et al., 1983),
bivaccuiulation data for VOCs are generally: lacking in scientific
literature. In addition, evidence in the literature (Suter, 1993;
Maughan; 1993} suggests that analytes with log K_,s '<3.5 are not
bioaccumnulated into animal tissue. Therefore, it was assumed that'
transfer of VOCs from plant tissue: to. anrmal tissue.does not:occur.

Terrestrial Inve'rtebréié

Unit: mg/kg wet tiesue per
< cotomg/kg-dry:so S

.. -Assumption

" Literature. Values® '

Assumptron

Empirical Data and

Assumption

- literature.

When avarlable literature values were used to estrmate BAFs for
invertebrates.

B Ear‘lhw m data were used to represent all invertebrates.

A singl‘ve BAF for polynublear aromatic hydrocarbons was calculated

. ysing data presented in Beyer.(1990); dry weight was converted to .

‘ ”ght assummg earthworms are 80 percent water.

Bioaccumulation data for VOCs are:generally lacking in:sciéntific
In addition, evidence in the literature (Suter, 1993;:
Maughah, 1993) suggests;that analytes with log K,, s <3.5 are.not
bioaccumulated into-animal tissue. Therefore, it was assumed that

sorl mvertebrates do not broaccumulate VOCs.

See notes at end of table

CEC-0U4.RI
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" When available,; it
‘small mammals::

mg/kg wet food

Irteratqre In addition, ev ure ;

Maughan, 1993) su sts that analytes with Iog K s "%3.:5'aré ot
bioaccumuilated into animal tissue. Therefore, it was assumed that

b small mammals do not bioaccumulate VOCs :

ds:, o o o 'I;‘ite'r'a‘ture~yélues _’ When avallable :Irterature values
“mg/kg wet tissue pér : “small birds.
n2emg/kg wet food

IogBAF—1588t00578Iogwa~ o . IR SN S S S
’ BAFs:derived from-Bags:et al. (1 984) Values are: based on analysrs of hterature referer
ameters, o comparrson obs rved and, predicted elemental conG:
d sorl Datai aré base on ry werght and wer, ‘Gonverted to a fresh w

to 95 percent water), presented in. Suterr(1993) Graifis éohtain a much Tower percentage of water (approxrmately 10 percent),
therefore; this assumption likely underestimates exposure to- graminivores, .

# Small mammal BAFs calculated usmg the foIIowrng Travis-and Arms (1988) regressroﬁ !

. log brotransfer factor (IRF)

Notes

. CEC-QU4.RI
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i

f'portlon 6f oU 4 ‘where”

" ..tions.and.communities w1th1n the

. species; .this.is considered to.be protective aga

'7 3 4 Aguatlc Receptors>‘Aquat1ciorganis

assumed to occur within the top . '
plants may also be exposed to groundwa r-i

ground surface'

oundwater 187at or n ar the

contact with groundwater from the.sur 1 aqulfer The aquatic;organisms most
likely to experience adverse effects from concentrations of ECPCsiin groundwater
include benthic species (i.e., those spec1es in close contact with the undiluted
oncentra; ' mndwater before mixing with surface water).!

assessment endp01nts >
methods used for 1dent1fy1ng and character121ng ecologlcal effects for ECPCs in
‘gtoundwa "dre '“scrlb“d in the follow1ng subsections, and in

§

The ‘meastrés” of "adverse” ecologlcaIi
separately.

’ablt ts“present at.OU 4. Because no long- term
wildlife population.data;are. available at NAS Cecil Fieldy a-direct. measurement
of thls assessment endp01nt is not poss1b1e The 11terature derlved*res :

finther assessment endp01nt
Appendlx G, Table G-2.

threshold for 1etha1 eff;its and.: 1s based .on oral LD50 datas(oral ,se [1n mg/kg
body weight-day] lethal to 50 percent of a test population). The lethal RTV is
equal to one-fifth of the lowest reported LDs, for theé‘most: closel”frelated test

’ ‘lethal effects for 99.9
percent of individuals in-a test population (USEPA, 1986) A sublethal RTV is
selected to represent a threshold body weight-normalized dose for adverse effects
related to reproduction or growth. A summary of RTVs selected from the 1ngest10n
toxicity data are provided in Appendlx G, Table G-3.

If neither lethal nor sublethal toxicity ‘information were available for an ECPGC
for a taxonomic group, mo.RIVs were identified and risks associated with the
predicted exposure for the respective ECPC were not quantitatively evaluated.
However, the absence of specific data for a taxonomic group does not imply that
there is no anticipated toxicological effect associated with contaminant exposure

CEC-OU4.RI e J ‘
MVL.10.96 704 * :

strial - plants and soil inverte-|
with and root uptake (plants)!
or ingestion (1nvertebrates) of ECPCs measured n OU 4 surface soil,  For the:
purposes of the OU 4 ERA, exposures . to terrestrial plants and invertebrates are:
) [ of surface soil. Terrestrial
the floodplain swamp in the southernf

ms may be exposed to ECPCs“V1awdlrec§

)

.




@)

fseparately

;tox1c1ty studies: .from .the .

by these .receptors; :therefore,- potential, risks to thesge taxonomlc &
qualltatlvely diseussed in. the. uncertalntles sectlon .

Terrestrlal Plants and Invertebratesi ' he assessment endp01nts selected for
terrestrial. plants and,, soil. invertebrates. . is the vsurv1val growth and
,reproductlon of terrestrlal 1nvertebrate and plant;commun1t1es Slte spec1f1c

“toxicity data for plants and lnvertebrates are not available for OU 4 %therefore

the results. of . toxicity studles from the llterature that rel_te the .soil
concentrations-of .a; contamlnant w1th an. adverse growth reproductlon or surv1val
effects-of a test- populatlon are used as a, measure of the assessment. endp01nt

These: study ‘resylts.are. summarized 1n‘Append1x G, Tables G 4 (plants):and‘G 5

,(lnvertebrates) T;,,;;v. e e

;7 4 2 Groundwater Aquatlc organlsms and terrestrlal plants are . potentlally

exposed to groundwater from the surficial aqulfer as it dlscharges to Royell
Creek and the swamp in the southern portion of the site. The measures of adverse
egological effects “for- aquatlc organlsms and terrestrlalzblants are discussed

ny

vTerrestrial Plants, The assessment endp01nt selectedﬂfor terrestrlal plants is

the .survival,  growth, and.

production;of plant communltles -The. results of
Literature . that relate the concentratlons of a
contaminant. in.solution with:-adverse; growth reproductlon or surv1val effects
of :a test populatlon_were used as: g measure’ of .the assessment endp01nt These

: Table G- 4 ,

‘Aquatic Receptors ‘ The selected assessment endp01nt for aquatlc receptors at ou

4 is the survival and maintenance of fish, amphibian, invertebrate, and aquatic
plant populations;..  ,Adverse. effects to -aquatic  populations:, from exposure  to

.ground ater ECPCs were estlmated by compar1ng -exposure, concentratlons with

@V

le standards cr1ter1a fand tox1c1ty data

FAUE

'Surface water RTVs selected for comparlson to groundwater exposure concentratlons
;lnclude State of Florida Freshwate 4 1
(Florida Leglslature l995),JFederal Amblent Water Quallty Criteria (AWQC)
-(USEPA;:1991d; USEPA, 1988); and USEPA Reglon ]

Class IIT. Surface Water Quallty Stand rds

] ,al1ty cr1ter1a (USEPA
1995). Additional aquatic toxicity information for the ECPCs was obtalned from
searches of the USEPA Aquatic Information Retrieval (AQUIRE) database (AQUIRE
1994).. Data from the AQUIRE database for each ECPC in groundwater: are summarized
in Appendix G, Table G=6.. - s oo i iy s
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Terrestirial Wildlife. “Risks for the’ representatlve 'wildlifespecies associated
with ingestion and bioaccuiiulation®6f ECPCs in’ surface soil and prey items ‘are
quantltatlvely evaluated uslng hazard quotients (HQs) , which are calculated for
each‘E pe by d1v1d1ng the PDE concentratlon by h e"wlected 1e‘ha1 and sublethal

r's and
1f the max1mum PDE“ls less
s*to the surv1val of

populatlons related to growth and reproductlon are unllkely to occur. When an
HI 1s greater than 1, a dlscu351on of the ecological 31gn1f1cance of the HQs

of ECPCs'are eval?ated

;Thls hazard ranklng ‘scheme “évaluatés’ potentlal ecologlcal effects ‘to 1nd1v1ﬂual
organisms and does not evaluate potential populationwide effects. Contaminants
may cause populatlon reductions by affectlng birth - and mortallty rates,
1mm1grat10n ‘and emlgratlon (USEPA 1989a) ‘Tn~ many ¢ircumstances), lethal ‘or
sublethal- effects may ¥ to 1nd1v1dua organlsms ‘with 11tt1e populatlon ‘or
’communlty 1evel 1mpacts ¢ : *ithHe” numberVof# individual organisms
experlenclng ‘toxic effect 7 the™ probablllty ‘that population’effects
will occur also increases. of affected individiuals ina populdtion
presumably increases with" 1ncrea51ng 'HQ ot “HI ‘values ‘theréfore; the likelihood
of populatlon level effects occurrlng 1s generally expected to 1ncrease w1th
hlgher HQ or HI values e ' & BT -

:concentratlons for ‘each: representatlv ’Wlldilfe spec1es are”pr”v1ded in
H, Tables H-3 and H-4; a summary ‘of 'risks torepresentative’wildlife “r
1s‘prov1ded in Table 7 8. Summary HIs for all wildlife receptors exposed to

‘co pleted

‘The ‘redults of ‘the” £oodiweb modellng Suggest thatvwildllf
likely to be at risk from exposure to -OU 4 surface soil:

Terrestrlal Plants Risks for terrestrlal plants were evaluated'by comparlng the

The results of this'evaluatlon are’ p g : ‘
the fqllow1ng paragraphs. - No phytotox1c1ty benchmarks are avallable for TPH.'

and ‘the" max1mhm dete te:i" AtTa fof vanadlum (28 5 mg/kg) aré ‘colle ktéd
at CEF-10-8S2. Vanadlum concentratlons detected at the other five surface soil
-locations (ranging from 0.74 to 5.6 mg/kg) only slightly exceed the vanadium

CEC-OU4.RI : s
‘MVL.10.96 . - T796




e : Table 7:8
( o ; .+ #:Sumrmdry of Ecological Risk Assessment for Surface Soil’:
" Remedial Investigation; Operable Unit 4-
Naval Air:Station ‘Cecil Field'
Jacksonville, Florida:

Lethal Effects from Expostite * Sublethal Effects from
{ to Maximum'EPCs. . Exposure to Maximum EPCs

‘Medium

: 'avf‘f-EvéIuét"‘ed‘ L o Epologncal Receptor

P

Surface Soil . [":Short-tailed shrew "~

2R 0.47

Rufous-sided towhee 0.061 Geproe st st 1015

:|-:American woodcock 1 0.014. - P 0.022: i

Red fox 0.00049 s | s - 0,00089 5

SR |::Great horned owl = 0.0044 . 0.0057

! The information listed below is a summary of Tables H-3 and H-4 in Appendix H. No hazard indices exceeded ;- i+ s :
therefore, risks from average exposure concentrations were not estimated.

Notgs,:, ..EPC = exggsu[e point con@gn;ration.
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Table 7-9°

Summary:of Ecolog‘ical, Risk:fo Iamsea;ndglnyen,ebratee;; gasgﬂgee Soil

Remedial: Investigatlon ‘Operable Unit.4:

Jacksonvrlle Florrda

Exposure Point

) norgamc Analﬂes (mg/kg) s
Aluminum - 7,830 1980

AISBNIC - o oo s BT e 2T

Barium 10.3 10.3

Chromium ) 17 3.7

Cobalt . 0.67 0.67 20 NA No/No NA
Lead 7.2 4.8 50 1,180 No/No No/No
Manganese 11.7 5.4 500 NA NA
Vanadium 28.5 7 2 NA NA
Total Petroleum Hydro_earbons {(mg/kg)

Total Petroleum Hydrocarbons 270 160 7 NA ‘ NA : NA “NA

Concantratlons )

7 Maxrmum Aye,ra'g; | Plant ’ Invertebrate b. Invertebrqte -
Volatrle Orgamc Compounds (mglkg) EE R T e s A TR o ‘
‘Methylene chloride:: 0. 003 0.003 .. '1,006 B0 s s :No/Ne No/No
QSemlvoIatrle Orgahic; Gomgounds (mg/kg) ‘ ® .
fDr n butylphthalate 0314 0.079=u: & 20b 4785 i ‘»V7No,/N%’o No/No

! Exposure Point. Concentrations (EPCs) are presented in Table 7-2. The maximum EPCs are equal to the lesser of the
maximum detected concentration or the 95th percent upper confidence limit. -Average EPCs are equal tothe mean of all
concentrations. When the mean is greater than the maximum exposure point concentration, the maxrmum exposure point
concentration was used.

2 Plant and invertebrate reference toxicity values (RTVs) are presented in Appendix H, Tables H-4-and H-5 (respectively).
Generally, the plant' RTVs are the lowest observed effects concentrations from among plant growth studies on plants in
solid media, and invertebrate RTVs are the lowest LCg, (14-day soil test on Eisenia foetida) from among chemiicals in the
same chemical class (applies to organic compounds). ‘A conservative factor of 0.2 was applied to invertebrate RTVs; the
resultant value should be protective of 99.9 percent of the popuilation from acute effects (U.S. Environmental Protection
Agency [USEPA], 1986). .

# Comparison shown is'maximum EPC to RTV/average EPC to RTV,

Notes; - RTV = reference toxicity value.
mg/kg = milligrams per kilogram.
4 = Indicates exceedances.
= not available.
LC,, = concentration lethal to 50% of the test population.
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phytotoxicity value. - No:observations of stressed vegetation were ev1dent at oU
4 durlng the September 1995 habltat characterlzatlon T '

Alumint.un was detected at all six surface so:.l sample locatlons at concentratlons,

rangingsfrom: 144 :to: 7,830 mg/kg. ~Background concentrations of aluminum (2,370,

mg/Kg) at NAS:Cecil Field constitute one-third of the levels.detected at 0OU 4 and
are two orders: of magnitude.:greater: than: the .phytotoxieity ibenchmark for
aluminum. Likewise, background concentrations of vanadium and chromium:(both 4.6
mg/kg) at NAS Cecil Field are two to four times greater than their phytotoxicity
bétichmarks:. -1t :is- Likely rthat ithe phytotox1c1ty benchmarks for these: analytes
over- estlmate adverse effects to: plants ool R N s R AT EERRES

Fariiaos il

The phytotox1c1ty benchmarks usedf for alumlnum, chromiu‘.m,:zand vanadium._ were
obtained. from Will and :Suter: (1994) and -were“derived .to represent the 10th
pércentile:of -the:lowest observéd-effects concentrations. (LOECs) for growth and
y—a'_eldu,e’ndp.o'ints i/t Sincerthe. riumber :of aluminum;: chromium, and vanadium-studies
included ‘in-the Will: and - Suter review was less- than 10. (n=l, n=7,: and n=2,
respectively), the phytotoxlclty benchmdarks are equal to the lowest LOEC, and a
confidence level of "low" was assigned by the authors to these benchmarks.
Furthermore:; 'some:. of  the plants used-inthe .laboratory. studies for.chromium-are
partlcularly ‘sensitiverspecies.(e.g., lettuce, tomdto, ocats, soybean); therefore,
risksito:wild-plants may be-over-estimated: Wlll and. Suter (1994) emphasize that
thei derived benchmarks :are..conservative means for: est1mat1ng populatlon--r or
commiinity- level 1mpacts Do o8 NE e S
These results suggest that growth of plants could potentlally be 1mpa1red in so:.l
atreconcentrations in excess of the aluminum, -chromium, and vanadium phytotoxicity
values, therefore; :plants :at: OU. 4. .may. potentially: be: .adversely -affected.
Howevex ; t-he-,cons'ervatlve nature: einployed in: seleeting phytotoxicity benchmarks
combined with the ‘sporadic:detection:of:some.-of the analytes (i.e., chromium.and

wanadium) ‘and the.relative:amounts:wof.these analytes at background levels suggest

that plant populations at OU 4 are not likely to be .adversely -impacted from
exposure to these 1norgan1c analytes in surface so1l

Terr.estr:l;al "Invertebrates Rlsks for terrestrlal 1nvertebrates were evaluated

by .comparing inVeftebratev,,tox1,01ty benchmarks . to: maximum and.,average exposure

iconcentrations. = The results:of this evaluation are presented in-Table 7-9.. .No

maximum: or:average concentrations. of any analyte exceeds available invertebrate
benchmarks, suggesting that terrestrial invertebrates are 'mot at risk  from
exposure to ECPCs detected in OU &4 surface soil. Invertebrate benchmark values

‘are not available -for -aluminum,: barium, cobalt; manganese, :vanadium, and TPH..

7.5.2: Groundwater.-. - Potential  risks. :associated with -expeosures: to ECPCs :iin
groundwater from the surficial aquifer as it discharges to Rowell Creek and the
floodplain swamp in the southern portion of OU 4 are discussed separately for
terrestrial -plants ‘and: aquatic: receptors:: . Risks: to- terrestrial: plants .are
evaluated ~by :comparing:. toxicity benchmarks from studies :evaluating -plant
exposures’ to chemicals in solution to'exposure concentrations. -Risks to- aquatic

.organisms are -evaluated: by : comparing: exposure ' concentrations..to .toxicity
‘benchmarks: from: laboratory: ‘tests” (e.g., AQUIRE: information, . AQUIRE, -1994),

Pederal AWQG:(USEPA, 1991d;-USEPA, 1988);. USEPA Region IV. Chronic Water Quality
Criteria (USEPA; 1995), and State of Florida- Surface. Water Quallty Standards; for
Class III. watexs: (Florlda Leglslature 1995) ' G s :

CEC-0U4.RI
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Terrestrial Plants. ‘Risks for terrestrial plants were evaluated by comparing:the
selected phytotoxicity benchmarks to maximim and avetrage exposure eoncentrations:
The results of this evaluation, presented in Table 7-10, indicate. that maximum
and .average:‘conéentrations: of’ both ‘dissolved:and total aluminum -in groundwater
éxceed plant:RTVs. The'maximum: and:average EPCs of all other analytes were less
thian plant-RTVs, indicating that. adverse effectsitos plants fromsexposure:. to these
analytes ‘dreriot - likely to oeccur:i Phytotoxicity benchmarks. fOr groundwa

Aot ava1lable for bls(2 ethylhexyl)phthalate or barlum vy B

Alumlnum was' detected in- two of the four monltorlng well samples 1ncluded i ,
ERA. Total aluminum concentrations of 1,060 pug/4 and 669 ug/d were:detected at
CEF-10- MWSS (in the central portion of the site) and CEF-10-MW4S  (in the northern
portion of  the site),respectively;. dissolved aluminum. .was :detectedizat:d
concentration:of 720 ug/# at GEF-10-MW5S. Aluminum was mot deétected: at:CEF:10=
MW3S+ (Tocated betWween CEF-10-MW5Srand:GEF-10-MW4S): '~ Furthermore : :aluminum-is
ubiquitous {‘in groundwater -at: NAS:Cecil ‘Fieldj.:background: conceritrations - of
alumlnum (776 ug/L); which aécount for/ nearly 75 percent of the levels detected
in’ OU 4 groundwater also exceed the alumlnum benchmark T edna

Ani: evaluatlon of total aluminum it groundwater at: OU A representS’an overestlmate
of “the: amount: of “aluminum " that plants« could be exposed: ito..::The dissolved
concentration: of “aluminum: at CEF-10-MW5S (720 pg/L) -is-less than:4::times-ithe
aluminum ‘benchmark. It should also be ndted that:no-observable signs-of gtress
to vegetation in the floodplain swamp or Rowell Creek were: .observed-by’ABBsES
ecologlsts durlng the September 1995 OU 4 habltat characterlzat1on

These results suggest that plants exposed to: alumlnumrl fOU 4 groundwater,could
be-adversely affected: - However,: the conservative nature employed:by.evaluating
total: conceritratiorns: “in groundWater'COupledwwithathevsPoradic,detectionsxof
aluminum:at-thessiteand the relativeramount:that-background aluminum concentra-
tionsicontribute sto.0U 4! m1n1mlzes ‘the . chance that plant populatlons would
exhibit adverse effects. S R ! : O TR o L

Aquatic Receptors. Risks to aquatlc organlsms are evaluated.by comparlng maximum

and-‘average "exposure’ ‘concentrations with /several:aquatic;toxieity benchmarks.
The*results:of this evaluation; which:are-presented: insTable ‘7.<1L, indicate that
maximum and averxage: concentrations ofbis(2-ethylhexyl)phthalate, dissolved:and

total*aluminum, dlssolved copper ’and:dissolvedvandwtotalwironvexceedzava'lable

aquatlc benchmarks
As'ment1oned preViOusly,'background‘c0ncentrations of aluminum at NAS:Cecil Field
constitute 75 percent of the concentrations detected in OU 4 groundwater. In
addition, background concentrations of iron.at NAS: Cecil:Field account 1 20
percent of the concentratlons detected ‘in OU 4 groundwater N :

i

Bls(2 ethylhexyl)phthalate was detected in two- monltorlng'wells at: concentratlons
ranging. from 2-to 6 ug/L; both detected:concentrations and ‘the 'average site
concentration (4.5 ug/l) exceed the lowest: adVerse’effect:conCentration in.the
AQUIRE database (0:89 ug/4 for moorfrog hatchability): - Both: the maximum:and
average concentrations slightly: exceed ‘the' FDEP:Class. I1I: fresh water standard
(3. 0.upig /8 i for. phthalate ~estets) [ and ‘hone ofl ‘the . iconicentrations  exceed:the
Federal AWQC of:160: jpgrhiAreview of - the AQUIRE: database for ‘bis{2- ethylhexyl)-
phthalate indicates that all of thé other adverse effects concentrations are at
least an order of magnitude greater than the selected endpoint (i.e., the next

CEC-0U4 RI .
MVL.10.96 7-30




. Lo , _ Table7-10
( : » : Summary of Ecologlcal Rlsk for Plants m Groundwater
: : Remedlal Investrgaﬂon Operable Unlt 4 w
S Naval Air-Station’Cecil Field {
Jacksonwlle Flonda Y
Analyte 1 ) EXposure Point Concentratlons - P R'rv ‘ P!ant RTV Ericesded’? {
@ , Maxr mum ] Average ; 8y (b Maxnmum/by Average) :
§ ; Or ;me Com eunds (mgll) : ; ) 7
bls(2-Ethy|hexyI)Phthalate 0.’60‘?; T 00048 :
Unf||tered Inorganic Analytes (mg/2)
AIurhinuET\ | 1.06 0.482 0.2
on L : 2.19 1.14 10
Mahganese : 0.0494 " o018 4
FiIt;red inorganic Analytes {(mg/¢) V
Alummum ) N ’ 0.72 ) 0.7? 0.2
Barium P SN oosee T P ooeod
Copper L - 0,011 0.011 : 0.03
woh i . - 1.31 1.31 10 d ‘No/No'
, (\ | Ma‘hganese .., o020 . . 0020 e R No/No
Vanadlum J | - o015 o015 05 - " No/NQi

! Exposure.:Pomt Concentratlons (EPCs) -are-presented.in Table 7- 3 The maXImum EPCs are equal to the maX|mum

conducted: . . :
3 Companson shown is maxnmum EPC to RTV/average: EPC to RTV ‘ 1
Notes: RTV = reference toxncnfy value. e R o s
. mg/l < milligrams per.liter. o e e : ’
- NA = not available. S ) g {
“indicates exceedances. ‘ i I |
H i
£ : 5
1
()
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lowest adverse ‘effects concentration is~2:5ug/L for reproductive effects to:
water fleas). This evidence suggests that it is unlikely that levels of bis(2-
ethylhexyl)phthalate detected in groundwater pose a rlsk to the maJorlty of the
aquatic receptors at OU 4. g . [ A :

As mentloned prev1ously, total alumlnum was e‘ected ,n"two mon1tor1ng wells at
concentrations of 669 and 1,060 ug/h; both ‘detected .concentrations and the;
average site concentration (482 pg/ﬂ) exceed sthe USEPA chronlc water qudlity’
criterion; (87 ug/#) for aluminum and the lowest’ adverse ect concentratlon in:
the AQUIRE database (15 ug/l, an LCs, for trout) he olved concentratlon
of alumlnum (720 ug/2) and the background concentra 10‘ inum (776 pg/ﬂ)
also exceéd these benchmarks: A teview of the alumllum' WQC document (USEPA,«
1988) indicates that the 87 ug/ﬂ crlterlon is ‘based on an endpoxnt for larval:
trout, which are among the most sensitive® ecological receptors with regard to:
alumlnum exposure. No salmonids 6cecur in;Rowell Creék.(a warmwater system) or
in the floodplaln swamp . in . the’ southern portion of the?s1te AQUIRE data
"(Appendix G, Table G-6) 1nd1cate that several species of frogs, m1nnows snalls

and bass are also sensitive to alumlnum concentrations below the EPCs However

the maJorlty of species (for which: there are data in AQUIRE) are tolerant of the
concentratlons of alumlnum detected in unflltered groundwater at” OU 4, ;

Iron was detected in all four monltorlng wells at concentratlons ranglng from 529
to 2,190 pug/£. The'maximum concentration exceeds several gui elines; ;and crlterla
(L, OOO pg/L) by a factor of two; the -average total concentratlon'(l 14’7Mg/£) nd
the dlssolved concentratlon at'CEF 10- MWSS (l 310 pg/ﬂ) only sl1gh (C e

AQUIRE database (Appendlx G, Table

adverse effect concentrat1on fo’ t 2 -
Creek and in the floodplaln swamp 1sv3 700 pg/ﬁ (based on .an endptint for
duckweed growth). This evidence. ;suggests that it is unllkely that levels of iron
detected in both total and dlssolved g,oundwater samples pos 'rlsk to aquat1c
receptors at OU 4, ' : S L o S

Copper was detected in, only the flltered sample at CEF-10-MW5S"at a concentratlon
of 11.2 pg/f, which sllghtly exceeds ’e available surface water guldellnes and
criteria (6‘ug/£)., I addltd the‘detected concentration exceeds the lowest
adverse effect ¢ Ventratlon i th"AQUIRE .database (1 5, kg, for water flea
reproductlon) review of thevAQU database (Appendlx G Table‘G 6) reveals
that the majority of. species: fotr which effects data ex1st can, tolerate hlgher

=1

concentratlons 6 copper in water; tha; .were detected in the dlssolved phase at

idverse: reproductlve growth, or surv1vali effects at
: Furthermore, there is uncerta1nty assoclated
'fsolved phase but not in the total phase%
“copper; in groundwater at 0U 4 are causing,
"gRowell Creek or, in the floodplaln swamp

It is unllkelv»v
adverse effects:
in the southern

analytical ldata show a

unflltered concentratlons of ‘ECPCs in’ groundwater d1scharg1ng to. Rowell Creek,!

CEC-OU4.RI R
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- cause adverse effects. to aquatlc organis

the data collected from the monitoring wells screened in the surficial aquifer
were compared to the surface water " data collected for the OU.1 ERA (ABB-ES,

1994a) . 'Lson “ofi ECPC “data for: upgrad1ent mon1tor1ng wells and
downgrad1ent 'stirface” water 'sdmple’ locdtishs  is  Providéd’ th” Table 7-12. The
sample locations used for - this comparlson are  depicted on Figure 7-4. The

following discussion provides an’ evaluatlon of ‘the potential impacts for each
ECPC :

BlS(2 ethylhexyl)phthalate was detected .in monltorlng wells CEF 10-4S and
CEF-10-3S; this analyte was not detected .in. any of the surface .water samples

collected downgradlent of the monitoring: wells. . These data suggest that
conecentrations of bis(2- ethylhexyl)phthalate detected in.groundwater may not be
present in Rowell Creek surface -water. Furthermore, it 'is. possible -that

bis(2- ethylhexyl)phthalate is not site- related and may actually be a laboratory
artifact. v _

Aluminum, “iron, and manganese were all detected in.OU 4 ‘groundwater.- Alumlnum
and manganese were ‘both detected at lower concentrations in all the downgradlent
surface. water saﬁples collected in Rowell :Creek, whereas iron was detected at
lower concentrations in -two upgradient ‘monitoring wells than in downgradient
surface water- samples - Based ‘on these data, it -is reasonable to-assume that
ECPCs in groundwater from the surficial aquifer may be discharging to:Rowell
Creek surface water. Howevery some other source (i.e., possibly flocculatlon
from.the Site 2. trlbutary) may. also..contribute . to the ireon..contamination’ in
Rowell Creek as 1ndlcated by the hlgher downstream concentratlons In addltlon

in. groundwater are not a concern. ,Detectequoncentrat;ons_ofmbls(z ethylhexyl) -
phthalate: in groundwater., do not appear.;to be contributing to surface water

;contamlnatlon therefore, it is unllkely that adverse effects to aquatic

organlsms estlmated from‘exposure to bis(2: ethylhexyl)phthalate would occur.

The results ‘of - the rlsk evaluatlon and -the- ev1dence -provided -in- Table 7 12
suggest that concentrations of aluminun rand” 1ron detected in groundwater may
s, However, consideririg the conser-
vative nature of the RTVs (i.e,, based o endp01nts for .aquatic receptors not
likely to be found in Rowell Creek or the floodplain swamp), the sporadic nature
of ‘the'"detected ‘concentrations (1 e.; for-aluminum), -andthe relativeamounts
that*background " concentratlons of alumlnum and ‘Lron contr1bute to detected
concentrations at OU 4, . e '
would oécur. It is also unllkely't »
to the full-.concentration of- groundwater as: it,d: scharges to surface waterg(1\e
groundwater concentratlons would bediluted upon-discharge ito- ‘surface water) .

7.6 UNCERTAINTY ANALYSES. rThe .Objective of .the uncertainty analysis is,. to
discuss the assumptions of the ERA process that. may-:influence: the risk: assessment

results and conclusions. = General uncertainties inherent in the risk-assessment

process and in the OU 4 ERA are included in Table 7-13.

Specific uncertainties assoclated -with the assessment of ecologlcal risks
assoclated with contamination at OU 4 include the following:

CEC-OU4.RI ;
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| 2 P
“Naval-Air Statron Cecrl Field
Jacksonvrlle, Florida

-vComparrson of Total Groundwater Concentratrons from Upgradrent Monrtorrng WeIIs
wrth Total Surface Water Concentratro, sinD ,wngradrent Portrons of Rowell Creek.

“Analyte "

o Monrtorrng Well

e

. Concentration in Upgradrent o

Concentratron in Downgradrent .
Surface Water

Alumrnum

Iron

brs(2-Ethy|hexyl)phthalate

Monrtorrng WeII
- (CEF-10-38) !

el *Concentratron in Upgradrent 1

Concentratron in Downgraldrent i
- Surface Water

RCSWG SEiRE R RCSWT"

3

’,Iron S

: |s(Q—Ethylhexyl)phthalate;,.

" Analyte

¢/ Conéentration.in-Downgradient .. * -

Surface Wate,;r.rz e

k ?':Alumrnum

' Iron

~Manganese

. Analyte

178 o192

S AF g

“:Concenitration in Downgtadient " '[

“Surface Water (RCSW9) 2% -

Y .Surface watér sample ‘RESWY'is* slightly
- passing through:CEF-10:2S:in a:straight hne) .tbytrrt is:closeriin prcxrmlty.to the drscharge area than:any ether surface:: |
water data for this portion of Rowell Creek. It‘is possible that due to dispersion of analytes in groundwater, RCSWg
would be on the fringe of the range of discharge for ECPCs detected in groundwater at CEF-10-28. ' :

g ,nalyte was not detected in the downgradrent Surface ‘Wwatér sample:f

CEC-OU4.RI
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Table 7-13
Potentlal Sources of Uncertalnty in Ecologlcal Risk Assessment

Remedral Investlgation Operable Unit 4
r Station: Cecil Field
Jacksonvrlle, FIorida

Drrectron of

Potential source i

Justification

Uncertainties Associated. with,EGPC Sé

|| Degradation of chemicals not con-
«| sidered o

Uncertalntles Assocrated W|th Exgosure Assessment

Food chain assumed to occur at S Unknown
site PP A
Food chain model exposure pa- I Unknown

rameter assumptlons

; f" i

Uncertain occurrence of receptors
at sites -

Assumption that receptor specres V jUnknown b
will spend equal time-at-all habltats,

i within home range

Extrapolation of Ilterature values
from test species to representatrve
wildlife- speclesj SR

nkoown

Consumption of contaminated prey - Unkno

No evaluation of dermal or.inhala-

‘Underestimate -
tion exposgre,,pathways_ Coh s e

Maximum ‘exposure scenarios ~ Ovéréstimate

; L‘J;nderest’vikmate

" Risk estimates are based an recent chemical concentra-:

. Some exposure parameters are from the literature and
“some are estimated. Efforts'were made to select expo-|

‘ ..frepresentatlve of more than a single: specles

~Actual sccurrence at the sites by receptorsconsrdered |n
.the’ f'ood ¢ -

0 populatlons or-discriminate against;or;: conversely. se!ect
*contamlnated prey. ' :

_.ways may. occur.

o maxrmum concentrations of aII ECPCs:

e réceptors S

trons Concentrations will tend to decrease over time from
‘degradatlon and thie formation of daughter products.

H

"Occurrence of the food chain used in the models at the

‘sure parameters representative of a variety of species or
feeding - guilds, so that exposure- estimates would- be

elsi i

: Organlsms will- spend. varymg amounts.of time in’ differen ;
habltats' hus affectmg their ‘overall exposures. {

Specres-dlffer ‘with-respect-to- absorption;- metabolrsm,_
dlstnbutron and excretron of chemlcal

ay stop foraging in areas wrth reduced prey

contamlnants under natura"' tmospherlc condmons
However, under certain conditions’ these” exposure path-

is unllkely any receptor would be exposed concurrently

i

BAFs were ‘not avallable in the Irterature for many com.-;z
pou‘hds and receptor classes fi.e., birds); therefore, these !
gaps-result.in an underestlmate of the total exposure to i

gt et et
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Table:7-13 (Continued)

Potential:Sources of Uncertainty in Ecological Risk:  Assessment:

Remedial-Investigation, Operable Unit 4
Naval Air-Station:Cecil Field
Jacksonville, Fiorida

ation:of ECPCs by soil ‘biota

Bioaccumulation of ECPCs in Ieafy
pomons of plants e

iy
et

Relatlve uptake of morgamcs by
dlfferent al ¢

Lack of dietary toxicity information
for reptile species

Use of measurement endpoints

Missing reference toxicity values

Uncertainties Associated with Effects’

Unknown

" Overestimate-:

. Unknown

Unknown

Overestimate

Underestimate

: . Direction of T
Potential source . Effect . Justification. -
BAF estimation-.; ... <~Unknown . As many. literature values-were not available: for some: [
- species and analytes, therefore alternate..BAFs:-were
. derived using other assumptions or regressions (Table 7- [
7 lists the rationale for'the generatlon of alternate BAFs) )
Continuous uptake and bioaccumul- Tissue and organ responses to ECPC uptake were

represented by -a linear furiction, ‘that is an oversimpli-
fication of a more complex system (i:€., trophic states
and lipid concentrations may affect bioaccumulation, or
contaminants may only be seasonally available).

Ryan and'others (1988) states'that’compounds with log
K..s > 5 are unavailable to- plants due o sail ‘'sorption.
Compounds with log K, s > 5 will be taken into the roots
of plants, but are not easily transported into the leafy |
parts of plants (Briggs and others, 1982; 1983). - The [
surface” soil ‘ingestion -éxpdsure ‘model “overestimates
ECPC exposure via plant ingestion to those receptors
that only eat the leafy portions of piants.

Estimated plant BAFs for certam inorganics were based
on BAF data for leafy produce grown in sewage siudge:
Variability in type of plant and substrate may make the
chosen BAF values an overestimate or underestimate of
actual uptake, ‘

st

Information is not:available-on-the toxicity of contami-

nants to reptilian species:resulting -from dietary or oral
exposures; as a result, dietary exposures to reptiles were -
not quantitatively evaluated in the OU 4 ERA. Assuming
the toxicities of analytes too mammals and birds are
similar for reptiles, and to the extent that the dietary
exposures for reptiles are the same as for the tertiary
consumers evaluated in the OU 4 ERA, an assumption
can be made that dietary exposures to reptiles would
result in similar risk levels that were predicted for preda-
tory mammals and birds. Since no food-chain risks were
predicted to these receptors, it is possible that there are
no food-chain risks to reptiles. However, risks to reptiles
remain unknown.

Although an attempt was made to have measurement
endpoints reflect assessment endpoints, limited avail-
able ecotoxicological literature resulted in the selection -
of certain measurement endpoints that may overesti-
mate assessment endpoints.

Reference toxicity values for certain compounds and
receptor groups were not availabie thereby underesti-
mating the risk predicted by the summary Hl.

See notes at end of table
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Table 7-13 (Continued)
Potential Sources of Uncertainty in:Ecological Risk Assessment

Remédial Investigation;: Operable:Unit 4
Naval ‘Air-Station Cecil Field
Jacksonville, Florida.

Direction of
Effect

Potential source:. "=

Justification-

Lack of: srte-speclflc toxicity- and Unknown G
broaccumulatron data- =~ : e

Effects characterization is -based solely on:literature
values. No site-specific biological data has been col-
lected at OU 4.

Uncertamtles Assoclated W|th Rlsk Characterlzatlon

i Rlsk evaluated for mdlwdual terres- Overestrmate
" trial receptors only TP wonie s .

: Effect of decreased preysitem:popu-:. . Unknown:
- lations: on predatory receptors: .. Gy s

é conservative assumptions” Overestimate

| Summation of effects (HIs) . . Unknown |

Effects on individual terrestrial organisms may occur.with
little population or community level effects.  However, as
the number of affected individuals increases, the likeli-
hood of population-level effects increases,

Adverse:population effects to prey items-may reduce:the
foraging population for predatory receptors; but may:not
necessarily adversely |mpact the population of predatory
species.

Cumulative impact of multiple conservative assumptions
yields high risk to ecological receptors, and may result in
risk at background concentrations or the prediction of
risks when there is no potentlal for adverse effects

The. assumptlon that effects are ad pres, pol
synergistic or antagonistic effects. it assumes’ slmllanty
in mechanism of action, which is.not the case for many
substances. Compounds may mduce toxic effects in
different organs.or systems

' Notes: ECPC = ecologlcal contaminant of potentral concern.
© -iwni o BAFR:= bioaccumulation factor.: «i <t
- - Hisi= -hazard indices; ..«
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Because surface water ‘and sediment samples were not collected in the
floodplain in the southern portion of the site, it 'is mnot possible
to evaluate actual exposures to aquatic organisms. Furthermore, risk
‘conclusions “for aquatic“ofganismS'ln ROWell Creek’ afe’ compounded by
the fact that several ‘sourée areas ‘(e. g OU 1) potentlally contrib-

- ute to contamlnation 1n thlS area‘*-'-f

Risk to ‘aquatic’ organlsms “from exposure ‘to -analytes detected in
filtered groundwater samples may have been’ overestimated. Because

“no ‘filtered 'background groundwater data" were ‘available to screen
“ECPCs; more: analytes may have been retalned for the rlsk assessment

than Were necessary .

Although. ‘no mlgratlon. pathway to the: trlbutary in the northern
portion of the site is evident, risks to' aquatic ‘organisms may be
underestimated by excluding these samples from the ERA. However,

‘based on the runoff patterns in the vicinity of the ttributary, it is

“dikely that" contamlnants in the tributary surface water and sediment

4

“are the ‘résult - of contamlnatlon from another source “possibly the

fllghtllne area

*+ There :is". uncertalnty associated with’ using- unflltered groundwater
“data - for 71norgan1c analytes detected in #‘groundwater from the

surficial aqulfer (ive., filtered data were only ‘collected from one
moni toring well) i Rlsks to ‘aquatic’ ‘organisms ‘may have been over-
estimated because unfiltered groundwater represent the total fraction

of andlytes that occur in ‘the water coluiin;: lncludlng ‘those that are

sorbed to¢- ‘particulates- and may not be "Bisdvailable:  Furthermore,

“thereis unceftaihty associated with ‘the deétected concentration of

% dissolved copper at CEF 10 MWSS since copper was’ not detected in the
"total phase o i v SN

: IR RS , SN S
‘Terrestrlal invertebrate exposires” to- groundwater that is at or near
the ground surface (i.e., within 1 foot during high groundwater
periods) in the southern portion of the site were not evaluated.
Therefore, rlsks to terrestrlal invertebrates may have been under-
‘estimated. ' ‘‘However; - térrestrial 1nvertebrates are.'mo8ti/likely
repelled by saturated’ cond1t1ons_and probably donot -inhabit these
areas.

S U S

" Risks’ to tefrestrial receptors associated with"exposure ito TPH in
wsurface soil may have beeniunderestimated. “Although ‘sélécted as an

ECPC for surface soil, TPH was not evaluated in the ERA'as there:are
no toxicological benchmarks. However, results of toxicity testing

‘at 0U -2 (Site5)- (ABB-ES, 1995) indicated that plants' (represented
by ‘the*'test spec1es Lactuca ‘'sativa) and invertebrates ‘(représented

by the test spec1es Eisenia foetida) did not exhibit: adverse effeéts

from ‘exposurét to -corcentrations of wup-to’ 600vmg/kg ‘TPH ~in" soil:

Based onthis information, it is‘possible to' ‘dsstme’ that plants and

‘invertebrates ‘at ‘OU 4 are mnot at risk: from exposure ‘to TPH in 5011

However, without site-specific information, these assumptions cannot
be confirmed because site conditions, relative toxicities to

: ecologlcal receptors and the composltlon of TPH ar”’hlghly'varlable

I3

S Sl gy 40 L ! AR S SRS
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No' conclusions can be made regardlng risks. to w11d1:|.fe from exposure
~to . TPH; e ; :

g Risks toé avian’;species from dieta exposures may have been under-
'estlmated because, bloaccumulatlon and. toxicity - .data for this
taxonomic group are generally 1ack1ng in. the 11terature . Toxicologi-
"cal data for mammals were not used as -surrogates due to concerns
. about -extrapolations between. these .two. taxonomic groups. . As a
result potential . rlsks assoc1ated w1th several ECPCs were not
evalua\ Sed If the tox1cologlca1 data »ob{talned from:studies conducted
... on:mammals.-were used for estimating ris o.avian spec1es then risk
estimates for birds would be higher -because risks would have been
quantified for more chemicals. However, since risks to small mammals
. were.not predicted, it is. possible, that risks to birds: would not be

. -identified ‘either.‘ ; g ; '

5§ i i 2 e

1 analytes detected in. surface ,s011 and groundwater were
‘ reported ateoncentrations below analytlcal detectlon limits. There
‘1s uncertainty associated with:the. actual presence: of the following

analytes detected in OU 4 surface soil: ,methylene chloride, di-n-
butylphthalate, arsenic, barium, calcium, cobalt, magnesium,
- potassium,,and sodium;., There is.also-uncertainty associated with the
~actualy, prgsence of, the follow1ng analytesv»detected in.OU 4 groundwa-
bar hromlum -copper (dissolved
only) 2 magnes1um nickel, potass:.um and. vanadlum I

e R;Lsks 5 ,to, ,—,pliants and f_,ug__n\r_e' -tebrates-,_,gpiay, -h;ave,t; ;b{een ~underestimated
because‘,.w phytoetoxicity and. invertebrate; r.b;enchmark_-s; for several
-~y analytes- are:. lacking . for..these. receptors.,.. Specifically, soil
1nvertebrate benchmarks are..nots-ayvailable. . for Aaluminum, barium,
copper, manganese vanadium, and TPH; 51m11ar1y plant benchmarks for

groundwater -are mnot available for bis(2+ ethylhexyl)phthalate or

barium.,Ri
- untknown,

ks .to these receptors from exposure to:these analytes are

and;;retained;in:the+ERA for..QU.4: .-methylene:; chloride, di-n-butylphthalate,
alum:_num,\arsenlc :barium, chromlum ccobalt, lead .manganese, vanadium, and total

5 __he amount. of- contaminant exposure
stion: of. these -media.- Comparison of
estlmated doses for .g,eference tokicity doses' representing
thresholds for b
rlsk:evaluatlgn :

il inve: ;ants were evaluater y by comparlng exposure
concentrations for surface 5011 w1th toxicity benchmarks. Based on this

CEC-QU4.R| . .
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comparison, plants exposed to surface soil concentrations of aluminum, chromium,
and vanadium at OU 4 may be adversely affected. However, adverse effects to
plants are unlikely considering the site history, the conservative mnature
employed in selecting phytotoxicity benchmarks, and the sporadic detection of

“chromium and- vanadium in OU 4 surface soil. No risks: to invertebrates were

estimated.

7.7.2 Groundwater The following analytes were selected as groundwatér ECPCs and

retained in the ERA for OU 4: bis(2-ethylhexyl)phthalate, aluminum; barium

(dissolved . only), copper  (dissolved only), iron, manganese, and vanadium
(dissolved only). . :

Risks to plants from exposure to groundwater at or near the surface at OU 4 were
evaluated by comparing exposure concentrations with phytotoxicity benchmarks in
solution. The results suggest that plants exposed to unfiltered concentrations
of aluminum could be adversely affected. However, the dissolved concentration
of aluminum (which represents the bioavailable fraction of aluminum) only
slightly exceeded its benchmark, suggesting that adverse effects to plants are
unlikely. In addition, the site history and the sporadic detection of aluminum
in OU 4 groundwater minimize the potential for adverse effects to plants.

The potential for adverse effects to aquatic receptors from exposure to
groundwater as it discharges to Rowell Creek and the floodplain swamp was
evaluated by comparing site-specific filtered and unfiltered contaminant
concentrations to aquatic benchmarks. Although some concentrations of analytes
that may be discharging to Rowell Creek (i.e., aluminum and iron) slightly
exceeded available surface water quality guidelines, it is unlikely aquatic
receptors at OU 4 would exhibit substantial adverse effects.

In summary, the results of this ERA suggest that ecological receptors are not

‘likely. to be at risk from exposure to analytes detected in OU 4 surface soil or

groundwater.

CEC-OU4.RI
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8.0 CONCLUSIONS AND RECOMMENDATIONS

8.1 CONCLUSIONS. Conclusions regarding the physical characteristics of the OU
4 study area and the contaminants detected in surface water, sediment, surface
soil, and groundwater include the following: '

. Sufficient information was collected in the field or compiled from
historical records to confirm that past waste disposal activities at
OU 4 have not had a negative impact on the environmental quality of
the site or surrounding area. :

s

. There is no risk to human health or the ecological receptors

evaluated from exposure to analytes detected in OU 4 surface soil or
' groundwater .

8.2 RECOMMENDATION.. Based on the evaluation of data gathered during this RI
and the restilts of the BRA, no further assessment of the environmental conditions
at OU 4 is warranted, Preparation of a No Further Action decision document is
recommended. :
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APPENDIX C
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”"’Drmoate e/1187 gstern Laboratories, Inc.

DeDth of BormgL?"r feet . .. .Purpose of Bb'riha ‘.Ma‘éifm’-ina Well
o HoHow_Stem -
~Dr1llmg Method Augér it ' Mud Type f? Not Apphcalﬂe

. :WATER LEVEL DATA (All measurements from top of casmg)

Water Level ,4: 75 feet . . ..Dateof Measuremeng 5/ 26/87

| "DEVELOPHEHT DATA

(\ L Development MethocL " rHaVnd'Bai]ed : Ly

~.Length of Tlme Developed 120 minutes

LOCATION-OF B@REHOLE INFORHATIOH

Drillers Lon' A _ Geophysical'LocL _ Not Applicable

Physmal Core. - X . . CuttmgSamples »N°~£"'App'”°ab]e

Water Leve] Obsnrvanong 4.75 feet' (6/26/87) / 6. 30 feet (7/10/87)

DP'LLEDBY Southwestern Laboratories 'SCCWD%‘“

- DEVELGPED §v_Harding Lawson Associates  geoyne=_

~ TECHNICAL OVERSIGHT BY___Harding Lawson Associates . . .~
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DEPARTMENT O

BOAUTHE R DIVIS IO

L WELL CONSTRUCTIQN:. DETAILS
¢°“‘""‘° ST \WELL HUMBER"‘FE ==

7N

CMAVAL, rAc.lu'ru.s ENGINEE mye
i |‘5 I‘GLI pa”
CHARLESTON & C 29

DATE OF INSTALLATION _6/11/87

1. Hoight of Casing sbove ground 2-5 feet

2. Depth to Nirst Coupling 2 5 ,feet

Coupling Interval Depths 12 5 feet |

g

3 TOL!I Length- of B]unk p]pg 12 5 feet

-4 Typc or Blunk p,p,_.‘ Schedu1e 40 PVC

S. Lenglh of SC een AV 1 ES 10 feet

E Q:SD : 6 Type of C"reen Schedu1 e';llO "PVC 0 020 in. sk

o’

’::: 2 A [angU\ of Sump . & ft.
::: 8. Total Depthiof Bering . 24 ft + Hole: Dumalars 3/4

— 13 o 9 DepLh To Bottom or Scraen 2.2 5 feet

( .‘Type of Screen F;ltor 1 Standard Silica (

N Quantity- Used 250 Absi g, 6-20 ¢y

BAPE Dep!.h To Top ot’ FllLe" iﬁ.ﬁ w

. Type of Seal 1/2 1nch Bentomte PeHets

- Quantity Used 25 dbs.

(5" Depth To-Topof SeatdfEBE 0

- 14..Type of Groyl Cem ent-Bentonjte
20:1

Grout Mixlure

. Method of Plazement o 17EM1E PIPE.

h:r-r‘ \-“
*From Ground surface -




TN

_ LOCATIOH OF BOREHOLE INFORHATIOH

dDrmersLoa X Geophysma-l LocL

| "DRILLED BY_ Southwestern ”lv..a‘l“:ora-'tqri es SCC_'\N»_"?" )

DEPARTMENT OF THE NAVY’ e
NAVAL 'lClel'_‘ tWNCl.l% CO-.AN’O ! ) %LL NmBERCEF 10_4 o ARE&ite 10

2‘93 CAGLI on - P ° DOI rooee

T CHARLESTON. S C. 2940 10068

4 .. ~._... . DATEOF INSTALLATION _6/11/87

Drill Date_._ 6/11/87 well Drll]er_s.gujzhwestern Laboratomes, Inc.

Depth or BorincL 30 feet | Purpose of BO[‘mCLMnmer'mo wen

27 Hollow- Stem

“‘Dmmng HethbeL Auger _ Mud Type ‘ Not Aophcable

. WATER LEYEL DATA. (AH measurements rrom top of casmg)

 Water Level_ 8.60 feet'” Date of MeasuremenL 5/25/37 i
'DEYELOPﬁENT D ATA B

| i»y;Development Method . . . = Afr [ift S

? '~~Length of Tlme Develooed 90 minutes

ot: Apphcab]e

'Physwal Core LR Cuttmg SampleL Net App‘ncab]e

i‘j‘Water Level Obsnrvations ) 8 60 feet (6/26/87) / 6. 50 fee" (7/10/87)

DEVELGRED By Harding Lawson Associates SCCWO=

TECHNICAL OVERSIGHT BY___Harding Lowson Associates




DEPARTMENT OF THE NAVY . WELL CONSTRUCTION DETAILS
m:nuow-uo-a b e j T 3 ¥

MAVAL FACILITIE S ENGINCT NinG COmMMAND WELL NU“BER _CEF]-O"

H l‘l’ lAGLt D. F O ”l |oooo v S i

U CmARLESTON S € 20411.0068 DATE OF 'NSTALLAUW

1. Height or Cls'ing sdbove ground 2.58 feet

2. Doplh to first Couplmg 2:5 feEt'

Couplmg lnleml Depth l2 .5 feet 22 5 fee!

3. Tolal Langth of Blank Pipe 12.5 feet
4 Type-of: Blnnk Pipe . Schedu1e 40 pvc
5 Length of Scraen Met
6. Typ# of Serben §chedu1e 40"P’VC 0.020 in. 51
:7. Lenglh ol’ Sump_o__f_L_

‘3 Tolat Deplh of Bcrmg ____30 ft Hole [)u"na?.er's':s/4 i

9. Depth To BoLLom of Scraan 32 5 feet

10, Type of Scrasn Filter LNO. 1 Standard S1'l1ca(

.‘,;,‘,:, Depth To Top of FllL:r 6 feet

12, Type or Seal 1/2 1nch Bentomte Pellets

Quantity Used —32 absi ol

13" Depth To Top of Sea! _4__f_eg_t

| .“‘;_.‘TYDe or Gr‘oul Cement Bentomte
| Grou‘ Hlxtur-g ' 20 1
“Method of Plazemnent Tremite P'ipe

S T e S R SR AT | S N

“xfrom Ground Surface




ey L — B 7
DATE Wi TALLED ) 1 $TARIED COMPLETED TockI% TCoordind o of S1ME
\Swanes | Z A0S 2 ML 25 CZ‘_ fodin /0 5 S 5”‘3/ 2w cec! P‘é/
ToTRC B TiTOF Ve o TOTETI0. {Ka hong on drivird PR o o monben - = o
oS el Tl ES —/a«fs
ABOVE GROUND MONITORlNG WELL CONSTRUCTION DIAGHAM
PROTECTIVE CASING
TYPEOF ~ -
PROTECTIVE CASING
] 574»43'1
TOP OF WELL = i
) ’ . e - 3 72 bl
PROTECTIVE POSTS————— | - S pSTICKUP e
L S — N ) s —q—— GROUND SURFACE
" cAsiNg i vy I O 7 IR
DIAMETER 27 D 0 I _
w rd 0 Py e I LA AU DAY 2 o
o, H T 7 O s . ; e
Cf e B semonziZ2
|9 Teorswkopeme: B 3] sotwom2Z0 Dok
/é CFT 9) 2% sedv0 A/ »’:ll I:/ SCHEDULE: Yo .
L B {5 e .2l N, . : A .
o] MATemAuamzvc - DISTAINLESS
N = 232 U E ERR STEEL
" o el %a(oescmsm
i 10P OF SEALL ] v lo
TYPE OF SEAL By /e cior | T :
' T Sy N r\[of-e\ Ren-lom'l-z, &eoJ Q
TOP OF FILTERPACK _ 2.0 1, One Foot thick due,
. JOP OF SCREEN -:_;;___FT +o necessany Shallow |
— " Mlacement of +op of
E o = i ~ Well'Screen,
g |
/0 FILTERPACK MATERIAL
FT. il 4¢J
—_— W . v S
% FILTERPACK TYPE: 222 @
4 BACKFILL METHOD:
Ej : ﬁobf?ﬂl '[}d
= , _ , SurifSre-2
] BOTTOMOF SCREEN - | )30 FT,
BOTTOM;OF WELL 5 /52 FT.

R,) l:‘;gisogu_%éﬁ%ﬁ?/ ’J = WATER LEVEL MEASUHEMENTS
. ’ O ' S?)m;/ a’l 3
A35.0 10 O
. VOLUME OF WATER REMOVED: 353 e ? mmemmmevet. 3/&[‘15 'Lis 105 lw:

VOLUME OF WATER ADDED: __ &)

DESCRIPTION OF PnEDe:&o/TAENT WAT
Oak Broy ﬁw

h!‘cr‘nlnTlr\H AP DINA T Nyt I'\nlerTuu o ey . r/

138010

(et el o d R R ol o R R e el aE B R W T e N N A B ol L ad B A &Y




'““DescriptionwW‘

:LOG FQR MONITOR WELL SA-

Depth
(ft)

2 AkA ceF m»

w[ljvyﬂ

Thlckness
CER)

- 'sand," f1ne-gra1ned,‘tan.......,... cevease

Ciey, red{to orange,’soft........;........iggfy;53;:@,_,:: o

Sand, fine-grained, gray. with stringers-
of orange clay............................

Clay, sandy, cream to tan, flrm........... 8
sand, clayey. flne gralned tan............

;‘Clay' sandy, green gray, flrm.......,.....w;ﬁsjﬁew

'{,.",

‘VSand flne gralned,

ftay green, soft, w1th clayey'sand

..'.'.Ol...lI.......l.....o.
¥ : i

soft, gray......;...;,,...

“leestone, hard, white, mlxed wi h soft

84 -
leestone, hard,‘whlte....

vf:C}aYr soft, whlte......... ...;.:;,M Ld6 -

o »66. o 1 — : .’:

43

93

35

35 - 37

8a’ o180

10

17

14
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APPENDIX F.3

TOXICOLOGICAL DOSE-RESPONSE VALUES
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APPENDIX F.5

RISK CALCULATIONS SPREAD SHEETS
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( APPENDIX |

RESULTS OF HYDRAULIC CONDUCT!VITY TESTING




PROJECT-

FAY

COMP. BY JOB NO.

//ﬂ"/\ 7
L bI*K BY DATE

ovH RT

S 13 TEN

ABB Environmental Services, Inc.




L LCLLCLCCCCLLLLLDDODED>D>>5355>555>3>>55>5>>>

" AQTESOLV. RESULTS
Version 110

£ 06/07/95 oot

Eaianttandiveirn i S PR e A T T .

‘ " v'+7 TEST DESCRIPTION .

Data set.....ccn..c cf1011.set

Data set title..... CEF-10- -RUN 1

Knowns and Constants: '
No. of data points..
Radius of well casing. i LR T A e
Radius of welli.....ccconnvnnene. 03333 I Ly
Aquifer saturated thickness......... 120 : ' ‘ .
Well screen length...........c..c.u. 20
Static height of water in well...... 109.1
Log(Re/RW)..u.cuiiiunininnes srenne 3603
A, B, C ceiiine 3377, 0.539,0000 .

VISUAL MATCH PARAMETER ESTIMATES ' -

Estiniate : )
K = 83897E-005 o : o -
y0 = 0.0000E+000 ' .

CCCLLLLLELLLLLLLLLCLLKLLLLKLKLLLLKLLDIDODODBB23D35>D>55>>33>55>>

TYPE CURVE DATA

K = 8.68591E-005
0 = 1.01758E+000

Time  Drawdown Timc‘ ‘Drawdown

(0.000B+000 1.018E+000 7.200E+001 8340E-002




C

(U

by

0

¥ ¥l

) QUILL
9'g%

3'e¥

L i 170

TTTFHTTT




SE1000C
Environmental Logger
06/07 06:37

Unit# 00008 TestO
Setups: INPUT -1
1.D. :-15868
Reference 0.000
Linearity 0.050
Scale factor - 9.990
Offset 0.020
Delay mSEC - 50.000
CEF—10—1 RUN 1

Step o -?06/06 15:19:17

EIapsedT|me INPUT 1

CEF-10-1 RUN1
Step 0 06/06 15:19:17

ElapsedTlme INPUT 1

02700  1.150
02733 1.150
02766  1.150
02800 ~ 1.150
02833  1.150
02866  1.150
02900  1.150
02933 ~ 1.150 |
02966 .. 1.146..° . .
0.3000  1.146
03033  1.150
0.3066  1.150
03100  1.146
03133 1.146
03166  1.146
03200  1.146
03233 1146
0.3266 . 1.146
03300  1.146
03333 1.146
03500 ~ 1.146
- 0.3666 1.143
03833 1.143
0.4000 © 1.140
04166  1.140
04333 1.137

0.4500 . .1.134




CEF-10-1

RUN 1

(CON'T) PAGE 2

Step 0 06/06 15:19:17

ElapsedTime INPUT 1

0 867

0.861
0.851:

0845
0.839 -
0.826

St6p0 06/06 15:19: 7

EIapsedTlme INPUT 1




| Lar 83-&@

AQUIFER penmmuce TEST

.
BTRC,

9. F 6
1

B.TO <y

W4 11626
R.T oc.

, 'nzcuwnmoﬂ OF TRANSDUCET\

0 LOCKB BYNC“\ON!IED?

‘mn mmuwc 2
,» imrmmﬂo«bmmwmmﬂm
= VEAKIGATION OF DATA ACQUISTTION (1Y)

e

T VEnIRIGATION OF DATA ACQUIBITION
M&xmmmoﬁrmmwa\m ——FT
TIMI PP NG 6TOPS o
MAXIVUM RECOVERY DEPTHTO WATER
KD NECOVERY

SR e

PP, . FV_ sl
pEPH — T el
DEPTH; i ——— _rsl

PTHTO WATER__Z- cp4 B—roc




€< €< <KL LKL LKLCLL LKL L LKL LKL LK LKLKKKKKDIDDODDIDDODIDIDD3D>35D5>3>2>>>>

AQTESOLYV RESULTS
: Version 1.10

06/06/95 16:13:32
TEST DESCRIPTION
Data set........... cf1023.set
Data set title..... CEF-10-2  RUN 3
Knowns and Cox;stants e
No. of data points............c..... 165
Radius of well casing............... 0.08333
Radius of well..
Aquifer saturate ,
Well screen length.................. 20 7
Static height of water in well...... 29.17 o
Log(Re/RW):iiuummicsesssssssesees 3.105 e
A, B, Cuiiiinernrrrnn 3934, 0.629, 0.000

=

RESULTS ‘ROM VISUAL CURVE MATCRHING

VISUAL MATCH PARAMETER ESTIMATES
Estiniat;: |

3.4068E-003

K
<<<<<<<<<”<"<<<<<<<<<<<<<<<<<<<<>>>>>>>>,->">>>>>>>>>>>>.>3>">,>>>

TYPE CURVE DATA

K = 3.40678E-003
y0 = 9.88214E-001

Time.  Drawdown  Time  Drawdown

0.000E +000 9.882E-001 1.600E+000 4.010E-005




"RUN 3

|(IIIIHII‘f‘fIIIIIIHIIll{:lllllll«lll‘l‘lIIHII

8.003407 ft/min
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SE1000C E CEF-10-2 RUN3
Environmental Logger -

Step2 06/0611:37:55 ... .. . .

06/06 12:26 .
L Unit# 00008 Test2 =~ i-i ¢ Elapsed Time INPUT ; 1
LS TR T T T e e e s e i L e e i o i e
(\. i Setups: INPUT + 0.1500 0.455
e 0.1533  0.445
Type :  Level (F) 0.1566 = 0,433
Mode TO 0.1600 - .0.423
1.D, 15868 0.1633 . . 0.414
, 0.1666  0.401
Refererice - 0.000 0.1700  0.392
Unearlty ~ 0.050 0.1733  0.382
Scale factor  9.990 RS P 0.1766 0.373
Offset 0.020 T Sy 0.1800 0.367
Delay mSEC ~ 50.000 ~ <~ RO -0,1833 . 0.357
. ST ¥ - 0.1866  0.351 -
. CEF-10-2 RUN3 0.1900 . .0.342
e 0.1933 0.335
Step2 06/06 11:37:55 - AL 0.1966 0.326
0.2000 0.320
Elapsed Time INPUT 1 02033 0313
------------- 0.2066  0.307
0.0000  0.000 - , 0.2100 - 0.298
0.0033  -0.012 02133 0.291
0.0066 0.109 ' . 02168 0.288
0.0100 0.499 0.2200 0.282
0.0133 0.612 0.2233 0.276
0.0166 0.530 0.2266 0.269
-0.0200 0.568 0.2300 0.263
0.0233  ~ 1.365 ) 0.2333 0.257
0.0266 1.183 0.2366 0.254
0.0300 1.446 . 0.2400 0.247 ‘
0.0333 1.393 0.2433 0.244 .
0.0366 1.365 0.2466 0.238
( 0.0400 1.289 0.2500 0.235 )
0.0433  1.220 02533  0.229 ;
0.0466 1.158 0.2566  0.226 ;
0.0500 1,111 0.2600 0.219 .
0.0533 1.070 0.2633  0.216 -
0.0566 1.032 0.2666 0.213
0.0600 0.998 0.2700 0.210
0.0633 0.966 0.2733 0.207
0.0666 0.932 0.2766 0.200
0.0700 0.903 0.2800 0.197
0.0733 0.872 0.2833 0.194
0.0766 0.847 0.2866 0.191
0.0800 0.819 0.2900 0.188
0.0833 0.794 0.2933 0.185
0.0866 0.768 0.2966 0.182
0.0800 0.746 0.3000 0.178
0.0933 0.725 0.3033 0.175
0.0966 0.703 0.3066 0.172
0.1000 0.684 0.3100 0.169
0.1033 0.665 0.3133 0.166
0.1066 0.646 0.3166 0.163
0.1100 0.627 0.3200 0.160
0.1133 0.608 0.3233 0.160
0.1166 0.593 0.3266 0.156
0.1200. 0.577 "0.3300 0.153
0.1233 0.561 0.3333 0.150
0.1266 0,546 -0.3500 0.138
0.1300 0.533 0.3666 0.128
0.1333 - 0517 0.3833 ~ 0.119
0.1366 0.505 0.4000 0.109
0.1400 0.492 0.4166 0.103
0.1433 0.480 04333 0.097




 CEF-10-2 RUN3 "7'%¢ noeh-io: CEF=10-2 RUN3
(CONT)PAGE2 . . .. (CONT) PAGE2 i
Step2 06/06 11:37:55 * RRU it Step2 06/06 11;37:55

ElapsedTime INPUT 1 %71 % nwiis ElapsedTime INPUT 1

o e 440 . ' e s i i ¢ —— e ——— i —— . T

0683 0047 i 9.8000 0012
2 100000 0012

420(!)

5 4000

5.8000
6.0000
6.2000
6.4000
6.6000.
6.8000
7.0000




|  AQUIFER PENFORMANCE TEST
| 1musnucen CALIBW\W)N LoQ

PROJECT. EJIFS Qs 3‘—\ S L
ENOAZCT NONDER 8520. 22,

 WEWLNOCEF-ID-Z  ruMrHaWElL SR
DATE__ Lol 95 e _lliis

'.Sﬁt&wﬂ‘ L <;0\gzg_ |

WW
RANGE 1O PST ¢

“—"a}’ T

, wwmmu.mou A2 /5 o
) ,_n&moermwwmn D. 56 n o —m
DM OF TRANGOUCER 3 B

DUP,. 2

L oﬁm T RO

CLOCKE BYHCHIONIZED?.

MK!DGPTHTDWMER 0. 58 B

'IW PUMPINABTARTS :

VERFICATION OF DATA ACQUBINON (m)

Mvawmmﬂorom ACQUISITION (1)
T TR IGATION OF DATA AGQUIBITION ()

| memwrmmwam 1 ——r8l’

YME PR INQ BTOPS L
MAXIMUM mco?mv DEPTHTO WA ER__FT, -"“
ﬁwmcovsnv | Fw

i, S
NGy -
- -
SRS AR

25

-
-
L

Rk -
PP
-

|
/ 0'\‘

).
/.
7
/

,\

-
”~

2
-
-t
A

'
o
-

P

>EPE N

o
Platis

S )
Sl

’4

N

-3

by Xy
Y

‘ f‘;}\*.‘a‘ SN

-
- '
*p

DEPTH i Y —— rel
PEPH ——FF ——— _rsl

k




-<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>

.- AQTESOLV RESULTS e
- ~ Version 110 e

06/06/95

Data set.oeenee of1032.set

Knowns and Constants: T
No. of data points......c.ceeereeene
Radius of well casing.........orr.. 008333 .70 )
Radius of Well.wervrssercrseenn 0257
Aquifer saturated thickness.......
Well screen length
Static height of water- in well

U514 TV ) N —
A,B,(‘

VISUAL MATCH PARAMETER ESTIMATES"

Bstimate

g ®
TR

e dee e dccddddgdced<<<>>>5555>55>>5>>>>>>>>>

TYPE CURVE DATA

K = 132879E-003..

y0 = 136507B+000 T

Time  Drawdowi Tinic: -"'lk)'r;‘xwdov\vnf?‘ it




-

L N U L L O LA R I ] LA R R I 4

Q

24 3.2

16
Time (min)
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8.081329 ft/min
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SE1000C

Environmental Logger

06/05 15:05
Unit# 00008 Test2
Setups: . INPUT t

o —— - ———— - - — "

Type Level (F)
Mode - TOC
1.D. 15868

Reference - 0.000
Linearity 0.050
Scale factor - 9.990
Offset 0.020

Delay mSEC ~ 50.000

CEF-10-3 RUN2
Step 1 06/0512:01:29.

ElapsedTlme |NPUT '

o.oopo 0.034
00033 0298
00066  0.831
0.0100  1.013
00133  0.690
00166  0.957
0.0200  1.443
00233  1.669
00266 1572
00300  1.585
00333  1.566
0.0366  1.547
0.0400  1.531
00433 1516
0.0466  1.503
0.0500 - 1.487
0.0533  1.478
0.0566  1.462
0.0600  1.450
00633  1.437
0.0666  1.428
00700  1.415
0.0733  1.403
00766  1.393
0.0800  1.381
0.0833  1.371
0.0866 . 1.359
10.0900 1,349
0,093  1.340
009656  1.330
01000  1.321
01033 1312
0.1066  1.302
01100  1.293
0.1133 1283
0.1166 1274
01200 ~ 1.264
01233 - 1255
01266  1.246
0.1300 ~ 1.239
0.1333  1.230
0.1366 ~ 1.221
0.1400  1.214
01433 1205
0.1466  1.199 .

.., 0.2966 $
.1:0,3000 . .0.900 i
103033 0.897

CEF-10-3 RUN2

Step 1 06/05 12:01:29

ElapsedTIme INPUT 1

0.1766
0.1800

10.1866

0. 26(1)

0. 2700’;;- g
0.2733
0.2766
0.2800
0.2833
0.2866
0.2900
0.2933

~0.3066 0.891
+0,3100 0.885
~0.3133 0.882
' 0:.3166 0.875
0.3200 0.872
0.3233 0.866
;10,3266 -

e
[}
N
@

‘03300 0856

0.3333 0.853
0.3500 0.828

0.3833 . 0.778
0.4000 0.756
0.4166 0.734
0.4333 0.715
0.4500 . 0.693




 CEF-10-3 RUN2 CEF- 0-3 .ARUNZ2 .
(CON'T) PAGE 2 “wr .. (CONT) PAGE2 ..
Step 1 06/05 12:01:29 S U Slep 106/0512:0129

N EIapsedTIme INPUT 1 EIapsedTlme INPUT 1

7.4000  0.009
17,6000 0,009
7.8000 © 0.009 -
'~ 80000 . .0,009
“8.2000 " 0.009 .
84000 0006
86000 0,006 iR
...8.8000  0.006 R
(.920m.' -..0.006:
- 8,4000 0.006.
+7/9.6000" . -0.006
98000 - 0.006
‘ ‘100“)0 0.006
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<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>

. “AQTESOLV RESULTS
: _ Version 1.10

06/05/95 16:05:53
‘. TEST DESCRIPTION
Data set........n cf1043.set
Data set title..... CEF-10-4 'RU
Knowns and Constants: .. . ... . .
No. of data points...ciiws 3527 '
Radius of well casing............... 0:08333
Radius of well......cowiunenccnn. 025
Aquifer saturated thickness........ 80
Well screen length................ 20
Static height of water in well...... 24.29 - " e
07 070:0,) RO —— 3012 *

3.934, 0.629, 0.000

A, B, C..

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH??‘PARAMETER ESTIMATES

Estimate o

K = 2.8883E-004
y0 = -1.2881E+209

<<<<<<<<<~<'<<<<<<<<<<4<<<<<<<<<<>V>>>>>>>>>>':>"">>>>>>>>>>;2>>>>

TYPE CURVE DATA

K = 1.26434E-003
~ y0 = 9.97843E-001

» Time Drawdown Time Drawdown

0.000E+000 9.978E-001 4.000E+000 6.285E-005




CEF-10-4 RUN 3
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N

SE1000C : © CEF=10-4 RUN3
Environmental Logger Conee
06/0215 10 Step 2 06/02 12:09:53 . - .

Unit# 00008 Test2 Elapsed Time INPUT 1 -

Setups:  INPUT 1- 0.1500 ~ 0.794
——————————— 0.1533 ~ 0.784 .
Type ~ Level (F) 0.1566 0.775
Mode TOC 0.1600 0.762
1.D. 15868 0.1633  0.753
S 0.1666 0.743
Reference 0.000 0.1700 0.734
Unearity - 0.050 » 0.1733 ~ 0.725
Scale factor  9.990 R 01766  0.715
Offset 0.020 LS 0.1800 - 0.709
Delay mSEC - 50.000 - S 0.1833 - 0.699
' : T S "0.1866. - - 0.693
CEF-10-4 RUN3 0.1900 - 0.684
0.1933 0677
Step2 06/02 12:09:53 0.1966  0.671
0.2000  0.665
Elapsed Time INPUT 1 - 10,2033 - 0.659
———————————— 0.2066  0.652
0.0000  0.000 0.2100 - 0.646
0.0033 -~ 0,003 0.2133° ' 0.640
0.0066 0.433 - 02166 - 0.634
0.0100.  0.706 0.2200 = 0.627
0.0133 0.721 0.2233  0.621
0.0166 ~ 0.728 0.2266  0.618
0.0200 - 0797 02300  0.612
0.0233  0.856 0.2333 - 0.605
0.0266 - 0907 0.2366  0.599
0.0300 - 0.907 0.2400 = 0.596
0.0333 1.314 0.2433 . 0.590
+0.0366 1.255 i 0.2466  0.586
0.0400 1.189 N 0.2500  0.580
0.0433 1.154 ' 02533  0.574
0.0466 1.145 0.2566 - = 0.571
0.0500 1,139 0.2600  0.565
0.0533 1.126 02633 0561
0.0566 1.104 0.2666 - - 0.555
0.0600 1.082 0.2700 --0.549
0.0633 1.063 02733 - 0.546
0.0666 1.048 02766  0.543
0.0700 1.035 0.2800  0.536
0.0733 1.020 0.2833 = 0533
0.0766 1.007 02866 0.527
0.0800 - 0.991 0.2900 - 0.524
0.0833 - 0.976 0.2933 - 0.521
0.0866° 0.963 02966 0.514
0.0900  0.950 0.3000 - = 0.511
0.0933 - 0938 0.3033 - 0.505
0.0966 = 0.925 0.3066 - 0.502
0.1000  0.913 0.3100  0:.499
0.1033 - 0.900 0.3133 . 0.495
0.1066  0.888 0.3166 = 0.489
0.1100 0.878 , 0.3200  0.486
0.1133 - .0.869 0.3233 - 0.483
0.1166 - 0.856 ' 0.3266 -  0.480
0.1200 ~0.847 - 0.3300 - 0.473
0.1233 - 0.831 0.3333 - 0470
0.1266 - 0822 . 0.3500 - 0.452
0.1300 = 0.822 - '0.3666 - 0.436
0.1333 - 0822 0.3833 0417
0.1366 0.816 0.4000 0.401
- 0.1400 0.812 ' 0.4166 0.386
0.1433 0.806 0.4333 0.373

0.1466 0.800 ' ' 0.4500 0.357

™
/




CEF-10-4 RUN3 @i/ & .. CEF=10-4 RUN3
(CONT) PAGE2 (CONT) PAGE2 ..., .y
Step2 06/0212:09:53 1t wn Slep2 06/0212:0953 T -,

Elapsed Time INPUT 1

Elapsed Time INPUT i1 oo

h




AQUIFER PENFORMANCE TEST
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<<<<<<<<<<<<<<.<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>

06/06/95 - -

Data et cfl()Sslset i ;
Data set title.... CEF-10-58 RUN1 .~

Knowns and Constants:
No. of data points ...............
Radius of well casing..
Radius of wWell..occrivunininnen 0 25
Aquifer saturated thickness....
Well screen’ lcngth ..................
Static height.of w:
Log(Re/Rw)
A,B, Cuci

A ﬁANALYTICAL METHOD.

Bouwer-Rice (Uncopfincd Aquxfcr Slug Tcst)

<<<LL<<C<<LL<L< }_,,<,1§<<<_<<_v<<<<'<<"<'<"‘>'>’>"‘$>>>>>>>>>>>>>>>>>>>._>i>f>.

TYPE CURVE DATA

K - 4agmop0s
Y0 = 849801E-001

Time Drawdown ~ Time . . Drawc

* 0.000E+000 8498E-00 L 000E+001 4.229E-00:




RUN 1
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SE1000C. . CEF=10-58 RWN1

Environmental Logger S
06/06 12:14 ; Step0 06/0609:44:18 - *
Unit# 00008 Test1 § | 7' ElapsedTime INPUT 1 S

—— e — —— > - ——

1D: 15868

Referenqe - 0,000 .
Unearity - 10,050

- Scale factor - 9.990
Offset 0.020
Delay mSEC 50.000

CEF-10-58 RUN 1
Step0' 06/06 09:44:18

40,0500  0.919
00533  0.869

00700  1.058 '
00733  0.957 5
0.0766 - 0.989 3

0.0866  1.164

-0.0900 - 1.089 y
0,0933 1.011
00966  0.992

01000  1.029

0.4033  1.083

01066 . 1.102

0.1100  1.076

0.1133  1.032

0.1166  1.004

0.1200 - 1.007

0.1233  1.032

0.1266 - 1.054 : :

0.1300.  1.051 03666 0.860

0.1333 1.029 10,3833 .0.847

0.1366 = 1.004 ' 0.4000 = 0.838

0.1400  0.998 0.4166 . 0.828

0.1433  1.007 0.4333 0819 .
0.1466 . 1.020 ' 0.4500 0810 - .

el

TN




CEF-10-58 RUN 1
(CON'T) PAGE 2
Step 0 06/06 09:44:18

Elapsed Tlme |NPUT 1

56000

S ";5 8“600”“"“605.:
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