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Florida Department of Environmental Regulation 
Twin Towers Office Building 
2600 B1airstone Road 
Tallahassee, Florida 32399-2400 
Attention: Mr. Eric Nuzie 

Subject: 

Dear Eric: 

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

8520~3159 

On behalf of Southern Division, Naval FaclUties EngineeringCommand (SOUTHNAVFA­
CENGCOM), ABB Environmental Services, Inc. is pleased to fOn'tard 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 conce-rningthis document should be directed 
to Mr. Bryan Kizer at SOUTHNAVFACENGCOM (803-820-5896) Within 45 calendar days. 

Very truly yours, 

ABB ENVIRONMENTAL SERVICES, INC. 

ditL3h;Jr'<fAi.c2J' 
Rao Angara 
Installation Manager 

cc: B. Kizer, SDIV (2 copies) 
S. Wilson, SDIV 
D. Kruzicki, NASCF (2 copies) 
H. Bauer, -BEl 
L. Routhier, ABB-ES 
D. Vaughn-Wright, USEPA 
file 

SpOnsor 
!lpKlBIOlymplcs 
WorhtCUJnas 
Conn.cth:utI995 

ABB Environmental:,Services Inc. 

Berkeley Building 
2590 Executive Center Circle East 
Tallahassee, Florida 32301 

Telephone (904) 656-1293 
Fax (904) 877-0742 
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ASEA BROWN BOVERI 

Directions for Completing the 
South Fuel Farm Remedial Action Plan 

NAS Cecil Field 
Jacksonville, Florida 

October 1996 

1. Replace the existing (May 1996) RAP text with the enclosed revised RAP text. 

2. Replace existing (May 1996) appendices 0 through G with the enclosed revised appendices. 

3. 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: 

8520-3160 

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 

Sponsor 
SPKIIIIOI)'I"I'Ip/C$ 
WorldG.m" 
Connec\.lc:ut1l9S 

ABB Environmental Services Inc. 

Berkeley Bui!ding 
2590 Executive Center Circle East 
Tallahassee. Florida 32301 

Telephone (904) 656-1293 
Fax (904) 877-0742 
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incorporate this APR and a fmal design for the southern portion of the site in a fmal 
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 fma1 design for the southern 
portion. 

(2d) The alternative procedure for which approval is sought: 

Biosparging and bioventing to remediate contaminated groundwater and soil. 

(2e) 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. 

2 
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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. 

lJLIEiN>M tUJ 
Rao Angara 
Principal Task Order Manager 

cc: Dave Kruzicki, NAS Cecil Field 
Steve M. Wilson, P.E., SOUTHDIV 
Bryan Kizer, SOUTHDIV 
Hennan Bauer, BEl 
Lisa Routhier, ABB-ES 
Debbie Vaughn-Wright, EPA 
fIle 
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Robert C. Lunardini, Jr., p.T 
Principal Engineer 
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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-03l7/090 are complete and accurate and comply with all 
requirements of this contract. 

DATE: October 28, 1996 

NAME AND TITLE OF CERTIFYING OFFICIAL: 

NAME AND TITLE OF CERTIFYING OFFICIAL: 

Rao Angara 
Task Order Manager 

Robert C. Lunardini, Jr., P.E. 
Project Technical Lead 

(DFAR 252.227-7036) 



The engineering design and professional opLnLons rendered in the set of planning 
documents that describe the South Fuel Farm, Remedial Action Plan, Naval Air 
Station Ceci,l 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. 
Professional Engineer No. 46657 
Expires February 28, 1997 



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.l0.96 -i-
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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 pre~ents 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 pl.pl.ng 
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.10.96 -iii-
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November 19, 1996 

Ms. Debbie Vaughn-Wright 
Remedial Project Manager 
Federal Facilities Branch 
Waste Management Division, 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 Cecil Fie1d4 Jacksonville, Florida 
Contract No. N62467-89D-03l7/090 

Dear Ms. Vaughn-Wright: 

On behalf 0·£ Southern Division, Naval Facilities &ngineering Command, ABB 
Environment'a1 Services, Inc. is pleased eo forward three copies of tne subject 
document. 

To conserve paper and report binders and reduce document reproduction costs, the 
-euc-los ed-lU-);epo};-t-cons-istS-b-£-the--);1i1po};-t-co'V'e-r-s,-);.V'-:tsed-te~t--:,--and-appena-iee s . 
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. 

Sincerely, 

ABB ENVIRONMENTAL sERVICES, INC. 

tLU4~~-J 
Rao Angara 
Installation Manager 

cc: Mr. Eric Nuzie, FDEP 
Mr. David 1<rudcki, NASCF 
Mr. Hermann Bauer, BEt 
Mr. Alan Shoult~, SDIV 
M~. Steve Wilson, SDIV 
8s. Lisa Routhier, ASB-ES 
Mr. Gerald Young, City of jacksonville 
File 

ABB Environmental Services Inc. 

Berkeley Building 
2590 Executive Center Circle East 
Tal.lahassee, Florida 32301 

Telephone (904) 656-1293 
Fax (904) 877-0742 
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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-Response Values) and Appendix F.5 (Risk Calculations 
Spread Sheets). 

Add Appendix I (Results of Hydraulic Conductivity Testing). 
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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-03l7/090 are complete and accurate and comply with all 
requirements of this contract. 

DATE: November 18, 1996 

NAME AND TITLE OF CERTIFYING OFFICIAL: Rao Angara 

NAME AND TITLE OF CERTIFYING OFFICIAL: 

Task Order Manager 

Jayne McIntosh, P.G. 
Project Technical Lead 

(D~AR 252.227-7036) 



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. I 

Professional Geologist No . : 1400 
Expires J~l...Y :n, ,1998 

Date : ~t1,~~j.« v)i lqq" 
, 
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The, Depar1=m~n,t9f the, N~'yy, d~:v:e!Qped'l th,e I ns t.;illa,tlion I{.~s;t:oratio;Il;:(LR) p;r()gralJl 
t;:o loc~t~ ,,;id~ntj.:fy i;' ~p" r~llIep.ifi1;:~, ,en,?,iromn~nt:al- cqnt,"tIpinat,ipn"trqm t1!e pas,t 
disposal of hazardous materials at Navy and Marine Corps instal1,ations",., Tp,e Navy 
IR program follows the Department of Defense Environmental Restoration Program 
mat;lc;iatect, by the .~up.er;fi1J.ngAme,r;tdn!y~ts "anctl}Et!3,Ht1!0:r~?:~tiop.Act"of1988 t!,?::¥ddress 
Wa13 tre ;s~ t~s! tp,atJ1lCl;Y po.~e, .;i ,thr:ea t 1:0' huincaphealt:h or, t}:l~'j,~nviroIlIllent:: 

.~ r " '~.',-i ~ .. 1 ! ~;1 tfi- . ~.: ."; , "-, 

,th,e IR,Bt:0g*?-I!I:.iC9Psist~ ,! ()Lp,1;",e~imiJl,c:rr:y as,sessinent and s~te inspe<tj:ion, remecti,al 
in,Ye:9l=igation . and" feasibil:i.tiYt ~t\!-Q.y ,,' (lU/FS) ,. and relJlediald,esign,and, r~IIiedig): 
action at sites where che.mi!=!.c!l:s ,w~:re{,P,o,ssibJy,d;i~.pose.d;()f. Pollutant;s ,a:t;e, 
identified during the preliminary assessment and site inspection. The RI/FS 
:aPalY?,es ,the~natur,e,and ~~t~nt of ,e<;mta~~nat:ionan(;t Q.et,ermj;n(ts ,t}:l,e : ()p,tillltll,Il 
r,(:!rne~#<\\Ls.oJ\l1:~on'l ih.e ,; r!?JJ\eQ.~alde~Jgp.) apd remed,~a+ ,actiol} ;.complete the 
,implemet;lta!=i.o'9,of 1;:he,~01y.t:,i9n\l\J;, I,:'" ,,1'1 'jJ !,: 

, i , J~ < ;' i 

Previous investigat:"f.ons ha~~ determined that Naval Air Station (NAS) Cecil Field 
hap 18 {J'as te !';ii t~s, tt:tCl:;t:maY,,:,pope :atp,reat",to h~a1J., h~,9-l,.1;:h or the,~1J.v:t~onment: 
rher,~fpre,anR+tFSw~.11 bEl",pert'onnep.",to i3-ddres1> ,.t;h.,~ efCtent, ,magni,tt,t,dE!'f),qp.d 
iIIlpact ,of" p()1>si?~e sqntami1J.~tiQn at;: t4e,se wa~t!" si,t~s,. "" ',. 

'-"L .:' ' .. ':', 

This Remedial Investigation report for Operable Unit (OU) 4 s~arize~ the field 
program cOIIlP~,e,teda;t : OU, 4,anct ,pres,f;,nts ,the:finctiJ).gs and, copcltl1>,ioli\1?: r;eac;;h§cl 
t;lM~Jng the," i;9yestig?:tiq~,., ., .. ' .. ' .. ' ,. , . .:"..., " 

. ~ , 
Questions regarding this report should be addressed to the Commanding Officer, 
.Cod~ OOB, K. O. B,o,X 11l,':l NA,S Ge S:i,1 F,!~12-!' J;acks()nvp,)e ,;,Flor,ida 32215".0),11 . 
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EXECUTIVE SUMMARY 

ABB Environmental Services, Inc., has been contractedibyth~:S:8uthel:"rt'~iYision, 
Naval FaCil:i. ties Engineering Command to complete a r~rtiedia:~~f"iIJ.¥es.t,iga:1::ion ,(RI) 
and feasibility study (FS) for Operable Unit (OU) 4,t;Jl~ R\tj:)b!~'ritst>osat~,Area, 
at Naval Air S1::ait;.i,ppCj(~~~)'~¢¢i,L'Field. The obj ecti{res, ~;f t~~~,+g.*,<iinit::i~1::ec1 in 
1995, were to"'6haracter'ize; 'tIle nature and extent:h5 '::PO!!l~:f9;~,e;';A8pt'1ihina't±ion 
associated with OU 4; gather sufficient data to compr.~t'e,·:~lj~bas'ellm.e.\risk 
assessment (BRA); and, if warranted by the nature and·~~t.~nt·q;tco1;lJilCl:m,frjation 
detected, conduct a FS of remedial alternatives. Thisdc;'cUme,nt.pI'eSeirtsthe 
findings of the Rland BRA. Based upon the findings of'th~Rlfand'I~I,tl\, it was 
determined that remediation of OU 4 will not be necessary; l1ertce,:tbefeasibility 
study portion of the RI/FS will not be performed. 

NAS Cecil Field is loc.ated 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. investigations, including an 
fili Hat a~iJessirieri.t "st\.idY) (lAs )I:!ohdue'ted in~'198S'!arid aResdtirc~Corise'tvat!ofiari.d 
Recc>very Actfatility''inv'estigatfdri:(RFl)Cdtrdti'dted io:"'1988 jOUi 4"'wasevaluated 
as;'adisc'l:ee't';site>~,"i "0 "'iI';'· ":"", '," 

C
-~ 

...•.. '\ 

According to; informatio'n' obtain:eddi.irfng:the·IAS';ia:hdritliEH:~'FI, iOU '4'wa's\an at!t!ve 
disposal are'a throughout tHe "1950s ahd 1960s .. 'TheL~ite;wc\:ii3' reporteiCi to have' be'@'ri 
used by the base Public Works Department. for disposal of building and runway 
derndlHiondeBris'a's ~e£r as' other··tri~r't w~'ste;: The;';wa:S~esh<ivebeenrep?tt~dly 
Dot:RBuried"iand'depos'fted"clil:'e'ctly on: the ldHdsut'face;' 'No"reports or;'evideti.'ce ( ...... . 
of'ihcfi1ardous 'waste ~at;tlie's~tehav~ been IdiscoVere'd;l " .".J ,: '" 

1'\,' corthep ttia'lirtodelwas' creve lop~d ' fOr toe'; s :keoased' uJ:),oh infdrrnatibn 6btaih"€!'d 
dtiiihgphvidus"'iri\resdgatf6hs and seri'yk'o"as'th'ei,Ha1iisfC,:r deterfuin1ng the;'sc'ope 
of this investigation. The model concluded thati':th~r~'was lno'sigrtif'itilrl.t tlsk 
to human health or ecological receptors due to past rubble disposal at the site. 
'!>~"': ~;~' ,;.: I :: 'j (~~~".:'/" _,;;-;"!. f!.< :,'- "')"/ c' ;:c"~ i-':"_.; ~i~;':'l~ .;!':~ '~-{]'"i:'·;"~ ,;', , \~. :/" ~ .... ~). ;~. ;\.,"'.' _,", 

Mei::li.irl:e'v,iluaee;d to" confirrIr::the"conceptual'lnode'1' ;'included site"i;6i'lf'ahd 
groundWater ;;':"Potential irn!pactst6 "suffacewatei"'anosediment ,in' Rowell Creek to 
the west of au 4 were eValuated during! tne 'R'f con'ductgdfor COU 1 ('and' ;"are 
referenced where appropriate. 
i:\J' .:t ;.~,'-- ", ( . ;';) ~\ ) ,1 

cdhc:lu.s ions'r'egardih:g' 'the pnysTc'a.l cl1ar a'cb:rrTstids':ofth~ 0lJ'4'Study'arEla iind't11'e 
contaminants detected in surface water, sediment, surf'ace~s'bil;,"aHdl gr'oundtilate'r.­
include the following: 

,""/ ":~ or!) L 

'. SUIf'i~ieht'infdrmatidri" wastbllettkd ":t:n;tli~';'fi~i& '6;£ dbmpiled. ftdrit 
historical records to confirm that past waste disposal activities at aU4 
have not had a negative impact on the environmental quality of the site or 
surrounding area, 
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There is no risk to human health or the ecological receptors evaluated 
from exposure to analytes detected in au 4 surface soil or groundwater. 

A finding of no further action is recommended for OU 4. 
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1.0 INTRODUCTION 

ABB Environmental Services, lnc.'(ABB-ES}, ,has been contracted by the Department 
• of the Navy, Southern Division, Naval FacilitIes Engineering Command (SOUTHNAV-
· FAC:ENGCOM), to conduct a rekedial investigation/feasib~ility study (Rl/FS) for 

Opeitab1e Unit (aU) 4 (Site 1q), Rubble Disposal Area, at Naval Air Station (NAS) 
CeeJ1 Field in Jacksonville ,Florida. The Rl/FS has been completed under 

! corttrract number N62467-89 c P-0317-090'}Cl,S' part' of tbe Navy's installatio,n 
, re~.rtoration (lR) program. This r~portpr~'serit~th.e findings and conclusions of 
, the. Rl and the base1ine;risk assessment (BRA). 

i 

1.1 PURPOSE OF REPORT. The purpose of this.- report is. to present the findings 
of the Rl regarding past waste disposal activities at, au 4. Media evaluated 
include the site soil anp. groundwater<as well as the sut-face water and sedimerlt 
in Rowe 11 Cr~ek and a tributary to th~ north ()f au 4. . The Rl further served as 
the mechanism for data; collection to· identify sourc~ and migration pathwa;y 
characteristics and for Ico11ection, of other information required to complete the 

, BRA. The purpose of.tpe BRA was to, asseEl1> risks to human health and the 
environment from exposur:~ to analytes detected in surface soil and groundwate'r 

· at au 4. . 

1;2 . REPORT ORGANIZATION. irhis ret(l'ot·t';cOrlirist:s of eight 'chapters and has been 
prepared i.n accordance with Guidance fo'r,Conducting Remedi~.J Investigations and 
FeasibilitJy Studies Under CERCLk(U,. S.: Jj;nV*r.orllli'ental Protection Agency [USEPAL 

! 1988a) . phapter 1. O.containsgeneral ipforrna,!;i()n inc1u<\ing the Rl and BID\. 
· objectives, report organizat:iori, Elite~s.~ecifi~"h~:Cl~ground information, and th~ 
conceptual, model of site. conditions. i Chap~gr, Z :'Q di,scusses the activities 

,undertaken' to charact;erize the s'ite condltions as lwe11 as the rationale for the 
sampling p~ogram imp1~~~:m.ted .at OU 4. '{) • . . 

: The physical 9haracteri$t;f~s·b£ the s,tudy <ilrfi!a, i.~c1Uciing the site topography, 
; surface and sub'surface soils, geology, l1y.~rology"".S3,Jlg..::~Go,l~gy:, are discussed ih 
· Chapter 3.0. The~e"13ul ts of' thech~mid~l,analyses of; 1:h~,iJ'gf'b1Jnp.water, surfac!'! 
\ water, sediment, 4n~L;soil .samples'.collected for ~'ite chai,icteriz·ation ar~ 
; presented in Chapter 14 .. 0.' Contam.inant";fate and tf;~msport are discussed ih 
· Chapter 5.0. The human neal th and ecologJca1 riskaS:sessments are discussed ih 
: Chapters 6.0 'and 7.0, respectively. Chaptbr 8. 0 p~~se~tl> the overall conclusions 
and recommendations for du 4. References 'and appendice~\are included at the end 
of the report .. 

, 1. 3 SITE BACKGROUND. OU,4, tl:'lE~,Rublh~'Disposal Area, is located near the west~ 
: central boundary of Cecil Field approximately 1,000 feet northeast of the 
; conf1uent:~'dl.;Q'~,;i~f.:Y~~l,~ and Sal Taylor Creeks as shown on Figure 1- L', :'OU {I­
'encomp?ss:es,aBP'i:'o~iIftfitely 9 acres, having the appx:ox·i;mp.t.e dimensions 0:6:,;2,000 
'fe~t. frqp1),1.QX'tP.:t:9 I:H)IJ.t,b.9,ml,2.00,.fg~~t f.rom, e . .;I,.s.t to .. west ..... . 

, ,- t, . l J ~'~f "-,"-

; Accordiftg t;6,;!W~brrii.~tfb* oB:~,~l;ried:during an initial assessm'Vnt study ;,(lAS) 
.conducted bY;'Effv'irodYI"[e!"'F;ngHt;,~rr*J(~~) in 1985 (EE, 1985) ahd the' Resource 
Conservation and Recovery A~J .0f@g,~)':fia<Ti1ities invesfigation (RFl) conducted by 
'Hard~ng,L.l3:ws,gn, Associat~~ (f1M);lf'iIl~'J988 (HLA, 1988), au 4 was used by the base 
• ",1", ~ -";; ~~_ _ ,; <c'- ~.f., .. ~·"' - ~ ·'t· . < {:': ',.":' ",""i:t ,~J "' . ' 

," :-': I' 
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Publ,.ic Works Department as a rubble disposal area fora 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, 
asphal t, 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 lAS and RFI as well 
as other past; environmental investigations conducted at Cecil Field is pr'esented 
in the General Information Re'port (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 lAS 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 is a risk to human health or 
'ecological receptors due to past rubble disposal activities. 
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2.0 STUDY AREA INVESTIGATION 

Thi~ RI was c!ondudte'd'in accidrdance with the workplan for OU 4 as outlined in the 
Re~ed:i,al Inv¢stigafion at:J.d Fea!?ibp,i,tyStudy Operable Units 3,4,5 ,and 6 Workplan 
(AfiB-ES,~'1994).,and a memorand,\Un aatedJuly 14, 1994, presented in Appendix A df 
th{'s report. The" memorandUm documents modifications to the scope of the 
workplan.'Based upon th~hist6ric;,al use of the site as a rubble disposa.l are*, 
with no re:ports,ofd~sposal ofhaz.ardoup.II}~ateriaTs·;,ftwas the consensus among 
the regulatory agencies., specificalty. th''g',USEPA and the Florida Department of 
Environmental Protection '(FDEP)' as ". we'll as:th;~;W.S. r NFliW and the Navy i s 
environmentq:l consultant, ,'ABB-ES, that reduction 'of the scope of the field 
sampling program as outlined'in tHe workplan was' warranted. The followir).g 
activities were performed during; this RI: 

) ; 
• .<.' ,r 

~ , ' ' .. ,. :: .'. 
review of: available documentat:i;ori regarding the findings of previous 
investigq:tions of OU 4; 

site reconnai'ssance; 

mapping.pf all sur;ficial rubbl,e piles; 
• ~,~l 

installatibn and sampling;,6f a singl~, shallow groundwater monitoring 
well downgradient of the largest'rtlbbl~ pile; 

. , ,., . ';-

collectio11 and chemical;p.nc;tlysis of six. surfaee so.iL. samples, two 
surface water. 'an'ds'edimeiit samples, and' groundwater samples from eac;:h 
of four eXjisting wells; '.,. 

hyciraulic:conductivity testing in all five OU 4 monitoring wells; and 

groundwater lev$l elE,1¥.\i!tion meast!;.rements. 

2.1, SURFACE FEAtURE INVESTIGATIONS. Inyestiga:tions completed to characterize 
existing surface' feature~: at th~si t~ in~iuded' a site reconnaissance.,.a survey 
of the positions":of all 'sampling locations and the,extept9f yipiblerubble 
piles. Informatio,n".regarding stitfacefeatures 'obs.er'VedA during ;sit·e crecofinais­
sance'is. ,s1,;iInnlai-ized in Secd'o"n 3. '1:. The loca:tions of all media s amp lillg points 

.. are shown on Figure 2-1: l ' . ,. ,t 
?'i /'. 

;,:'; 

2.2 CONTAMINANT SOURCE INVESTlGATIONS. Information on the source of materials 
placed at OU 4 was eYCl.;luatgd during the lAS (EE, 1985) and theRFI'UUA,1988). 

~r~~:~~:~e i:i:~:s;;:n(:Bf~_i~~. i~~~~~gs of the above refer~:t,l~~,i~k;;~S.and RFI is 
.11', 

Con'taniTna.nt source investigat'~ons 'coIIipileh3d during this . Rf Tncludedii"review'8f 
,the lAS,:; :.JWl;, .q:lljd.!r;~b:L:;;,tor:LG~l',Ci~ri~l photographs, a site recofinatss'ance, 

monitoring welL:'ln&ealhitioti;.~ndthe qhemical analysis of"sQ.~rfa'ciesoiH:;sUi'fade 
water ,sediment, and groundwa" . 's~i1rp~es. 

, , r~1' - . 
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2; 2;1,': Surface Watlerand Sed'illlentlnvestigat:i:ons Two "sets plus a duplicate set 
OI,,\suJ::;f'acEliw,rete,r and sediment sampl'es (GBIOSWSOl, CFlOSWSD2;' GFl08WSD20) 'were 
collected:froin the 'Rowell Greek tributary ~ocatedalongthe; rl.orthepn'boundary 6f 
the site as shown on Figure 2-1. In the sa1llpling,location nomenclature, "SO" and 
"SW" denote sediment and surface water, respectively. The "0" following S02 
denotes a field duplicate taken at SD2" ~ 

}: 
:';". t'~~~-~.\ j.:'!.~<"'_-_ ';:i,:_· .. ~<t_:>. ~ .. ~_< .. :_: 1; '. ~.i ':: .... '".--'8"i: .. . ';, i/! 

Field measurements of ;s'«rfa:~e' w.iter plr,'ternperl:1'ture, tU":tb'i'Ci'ity, conductivity, and 
dissolved oxygen were record~,<i, at ",each, ~~!Ilplelocation by field personnel. 

-,_"." , ',".,j ,'. t._, ' -. \ _: - .-j "':' -.. ," i" i ~ 

Surface water and sediment sample~~,were s1,lbm~t:teP:for Contract Laboratory Program 
(CLP) target compound list (TCL), Q;i;,gan,ics,A;;arget analyte list (TAL) inorgimics 
and 't6"faIiecoverablepe'troleum hydrocarbons tTRPH). TOfal'cirganlccarbon (Tot) 
analyses were. c~:rnpleted f017alL' seclt,pient samp,les,.: We.t· chemistry analysei;l,,'1ere 
pe'r~p,~med on ,:t;:he "purface'wat'er s~pi~s including hardness '~R,t9-.* diss91xed 
solids, alkalinity, chlorrM";~ totalphosptiotus,,' sulfate; sulfide, and total 
kJeldifnl'riitrog'en:: Hexavalentchrcimiuni analysis was'performe'a- Oll surface wafer 
sampi~ CFlOSW~\';and.rt'~ dupri:e:~te CFIOSw'20, to: e-valuat~ b~hether ot"not this nigre 
toxic form ~f ' .. ~!p:·:Q):llfUrn 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 !fe'sults"b'f1 ,tHew~t chemiStry artci1yses are includeHf in Appendi5c'O. ' 

,,;.~:~<:o;;; -i.<f\~ 

~:, . ',( i': 
In addition to the '~~Ji!ples 'collected during this RI, the results of a series of 
surface water and sediment samples collected in Rowell Creek during the 
eval\:ia'tion of au 1 (ABB-ES ,'1994b) we):-€! also reviewed.' The locations of'samples 
RCSWS:0,4,i RCSWSP5, RCSWS06, ,.RCS,WS07, RCSWs08, RQSWS08A, and RCSWSD9Jare in,dicat.ed 
on Figure 7 .. '41; 

2.2.2 Soil lri.Jesti}g~tion Six surface soil samples plus one duplicate sample 
(CFIOSSI, CFlOSSZ',"CFlOSS3, CFlOSS4, CFlOSS5, CFlOSS50, and CFlOSS6) were 
coJgEf~tE!d:<?n t9.e,fl0WI'igradi~~tsid~~3){.~xpo.i;le(i"rubl:>lep:g·es. ~llci it'l.:i:q:ther .s~+,~c.t::.ed 
areas oLthe site to support the assessment of he?;~.t]l.,.~f\dr<fplp,&,~Sfhl, r~I?~~;f:t;om 
exposure to site soils. The soil samples·;w~re .. c.oJ,;V~ct~d.fr,q!!l; .. t.he;,:i;rl;t:er'{CjJ" .. ,()f 0 
to 12 inches' below land surface (bls) and submi tted.,f;or·,·.GLP.analys.is .. :oTh"'TCL 
parameters, TAL parameters, TRPH, and percent moisture. The resul't"'sbf))tll.f@"s'b:i,l 
analyses 'are discussed in Subsection 4.2.1.' \ ". '",;-, .v,,·' ,'!~;9l: . 

,', ";'.1..:, . .-".' ,-." _,1 .:~~._ ,:. :'"~. < -~-, 
A single geotecjmicqJ".9iiI!lP~~,·,· .• JTk0SS5G, was collected fron;t,- tlle\;;,>md.o.$~ z.one at a 
depth of 0 to 2 fest;. bJ.Js:;.aI!J.d·submit.ted for the analysis o:fi:sQi:l;·moisturecontent 
(American Society for Testing and Materials [ASTMl 0-2216), Atterberg limits 
(ASTM '0-4318), cation exchange ca~acity (SW908l), bulk density (ASTM E12-70), and 

'sieveH.ahd.hydrorne,ter!p'fr:tt:;;i:cl·e :si'ze: d~str:Lf)uHon' ,(ASTM'P"1421 ) 'and 422):(AS·TM; 
1994}~f'/The:)'1abora:tiory;dat;a',sJ;leets 'are''''lyresentJed',1crt';AppertdixB of this, repbi!:t;: 

::" 

Grotmdwat~rr8ampN!hg Groandw.atell" samples were' :,c0:1Iected'for diieIn'ical·'artal.y,:s11s 
f)rom~'four 'ex:i(stilng weHs,,-{ €::EF-;lO~ 1'01; OEF-IO:": i2.'>:CEF-ilO ~i3S,· CEE~lci t:4S) ;anCl';:-one 
rrewlY'-insta1:1ed',;.well' ~CEF~"10!-,;58?:'! • i t','J ! 

Shal1;ow:lr!lOt'l:l?to.t:liigwell ,'CEE; lOeSS was inst:'a,liLed' tn Ma.):"c'h' 19.95!!..d\I:rtrtg thisffRli 
The well was constructed in a location dOWI1g>);.J'lp.iento'i l 1!he;larges,tv:'dfstble rubble 
pile on au 4. 
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The' locations of all of the . Ittonit();l:':ing ':w:ells:;a,J::e:sJ10.~TL Qnr':f~g':lre;i?,.l:~· ~'.~ suuunary 
oLhthe\'''~bris;t:ruc tiori~:;\klet&ils'is .p:tes~nted",j;n Table. ,,2- b· Monito'I;"ing "we:).,). 
lithologie, lo.gs·~and.: Goi;J.shruc·tibn diagrams "ate presente'd"in"'App:end:L~,C;:.,. . ,", 

<' :: 

Table 221 
f.lIp",i~9rin,9 Wei! C9,n.~tr~ctipfl P~JfJ!,I> SU,r,n"l'ry . , !:- ;! . ~.!' i . 

, . j .i·, . Rern,edillllgy~~ti9AiiOii\,bp~r~bll'.anit'4 
if, '.' N~iI!i.1 ;'Alf Statiori''&CiI' F1eltf f~, 

Jacksonville,' Flotida: 

~. f/; \~; ;:. J 

. - ,. ~; ,r 
1 ~5 

; ~ith'bI6gy\ 
" .U Screeiied 

'!,JRper 5f~et ...... ' .. . 
iitnest6n~;low~r' ' 

Constr~qtio;r\ . 
"Methdd··· 

" 15'f~~t blay. ~;>"L ' 
. i' ~~. ,>~~.'j '-(j...f';', :.' ';,'';' ' (:!,tY) 

CEF-10-2 !.Jl?per.,~;feetsiIW,. " l:"I,SA to clayeYsand: ' 
38 '. 

lower 11 }eet 
Jg~~n-Ct. :J:.~' :~. i·t,~,·· ':: \"!)!1 

:.i.' .'Y 

'. CE~-J;9::3,S 9/,1)/87 i\ eii 
i: -

t CEF-10:4S '6/11/!ii?,i '. 

p6.1 

;'66.0 /' ~\ 

; .,,24 

: ~.; ~;30 

"jEI~v~iiJ~; 6f nohKekkt:cb~~e?of bd~6ret~p:ll~. ,iii i,;, ,j 

.. ' 2 Miias\irEi'C1'frbm;land'sLttalJ'EPelevati6hi ihClGdes,any'sunip/ " U 

)~rMeasured from Jandsurfac!;e'el~vafi'on.f;',,· " . 
: LQp,eQ, h,c;>le2()ri~tIyctiol'l'0J . ,U " 

5 Depth to groundwater measured on April 15-16, 1995. 

Notesi msl = mean sea level. 

t 

~.,93~76 

i i >51h9 ,: Uppe~' 7feef' 
sand, 5 feet clay- .. 
ey sand, 6'feet 

", "f~tdbl~O~?:r~",. , 
,;._ ,10J . ':.t:'".· i.;. it.j 

NA = not available, 
'; 'bls'= below laridSarlacj!:.'!~~ 

!" :;;';;, D '" deep';l-i1onitofir:ig,weln" 

,. ;. . ..• ?HSA \;':holldW:stem 'auger.: .t,.! ,1' .. 
'. ,; 'J.~ '" S;;.,shallow IrrQnitofih~well .. c'" 

. ~' 

'-"" ; (n ~ - ,">', ,:~'~: vd ;~~ (: "'j "'.' ~: :; L ) }>;, ~'~'~'-'?: ," :' :",'-) .. ': j-: • 

. , 
,_ ,\?t 

qto~n~wat~r q.pmpl~f?,\:we.r$'i'f;9.lleqteQ. .. ,:e!lio.m r@ill m9;nito):;irtg,w~';Ll(:!,dur\in&At>r;L1:~and'May 
199{5qu', Prior 1;:1:) th~ iQQ.llEl;iQtiQn.;Q;f;ng·l!otJ1'l,dw.C!1;:er "$ampJle,.,q'i:.f;a:U, ,;w,~lJ;.sj;w.er~Jiev.e'1op.eJl 
in accordance.with prooedures outlined in the Workplan for OUTs 3, 4, 5, and 6 
(ABB-ES, 1994). The groundwater samples wer~,j)~J.1}~!¥~~q<.a,q~?JfJdJpg~}:~S~;;;JJ~EP':~"g;UP 
procedures for TCL organics, TAL inorganics, cyanide, sulfides, TRPH,' total 
dLl3~p,l;V'ed, .' s.ol::L<;ts.,: TOC',· ami)imajo.r: Gati bns .and,;aniQns;~j:' $ .. ~II!P'1;,.~~,c:\,~DajLYl3e:Sf'!J.VJ,.~]j';e 
'[il,e'r:fQ.\liIjleq ;';tni:;~G~Qr,da,n.c~ ~,Wi bb1:VS,E}J'A" Le),t,el J.i'Si: reqtih'.e\Ilent~H'';il1atta ;·Ya1.i<ialr:,,r:on,:wa's 
performed on all analytical results in accotdatice::nwith'l:USEBN";:Funct3i~p.nal 
Guidelines (USEPA, 1991). The results of the TeL org.;lnics, TAL inorganics, 
s::yani(i¢.; ,,\n.d::TRPH'analYses!'are di~:QtJs.;$ed inSuqsebtiQfL<;4 .)2' ,::2i.~yThe'Jjj'~sullits,;:<i£ .(aLI 
o t,J,1:~,r, an;:allJy:~;~;st&r e; ',pJfe s~ n t edit n; }A:P;P;~iPld.'ix;, D., :, i ;: t··..li .; i'.".j' : .. ;'/u:~ ,H.:. ! 

Aquifer Testing In situ hydraulic cond4ctivity tests (slug tests) were conducted 
on all five monitoring wells at au 4 in accdrdance with the methods specified 
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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 shalloy;>" 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 network, 
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 CFBKMW1S, CFBlOlW2S, CFBKMW4S, CFBKMW4SD, CFBKMW5S, GFBKMW7S, 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, CEFBSSll, CEFBSS12, 
CEFBSS13, CEFBSS14, and CEFBSS15. 
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3.0 PHYSICAL CHARACTERISTICS OF THE OPERABLE UNIT 4 STUDY AREA 

'This,. chapter presents a description of the,physical characteristics of the OU4 
study area. Discussion of ,the physiCc\il cha,racteristics is divided into the 
following sections :'-,slJ,+"face features, surf'''!-ce -water hydrology;, soil, geology and 

_ hydrogeology, and ecology,;, 'l 

· 3.1' SURFACE FEATURES,. The OU 4 Ci'rea of investigation covers approximately 9 /\ 
acres and extends froln P,~rimeterRoad north approximately 2,00'0 feet and is up 
to 200 feet wide. The site is b;ounded to _ the north by a tributary of Rowell 
Creek, to the east by :'antinpaved access road; :I~nd to the south by Perimeter Road, . 

• Undeveloped woodlands b'ound the/site to tll~;west. The adjacent parcels to the 
,north, east, ano sou;th ar,e' also undevelop~}i /CI,nd wooded. '~'l(h~ closest developed 
area is the west euctof,the ~ast-west ori'etitfeo flightlipe, located within' SOO 

'feet to the northeast of OU4, , ,', - , 

i The general slope of the sit~ is downward'toward Rowell'Creekfrqm an appr~X:imate 
'elevation of 6S, fe'et National Geodetic Verhcal Datum (NGVD) along the eastern 
; boundary" to'-~"low' Qf approximately SO fe~,t;'NGVD, near the southwestern corner. 
'According to infor:mat:iollpresented intke.~asewide Ecqiogical Assessment Report 

([BEAR] ABB-ES, l5l~6ii), along the eas,ternmost eoge of 'the site adjacen-r to the 
unpaved access roacl;l disturbed uplan~ species are _e1;l¢6,1.mtered. -c :Beyond ~:th~e 

• di.sturbed area onth~\ northern two tl!irdsbf the site, ,the vegetationt,ral'lsLt:ci6n~ 
,from mixed pine/hard,~ood forest toniixe¢, uplandforesi. \ iTH~ s6'o.thern one third 
of the site is phrri;ar:ily a floodp)a~nc'swamp assoc'iated with Rowell Creek. A 

: relatively small ,!;a:r~il' of transition,ai upland mixed forest/floodplain forest 
species is also pre'serrt,in the?~outh-central region of the site. Several rubbh 
piles are visible(i;nhhe southern region of the site. Surfac"e';~fe.atures ano 

'topography are P~e!;lehted on} Figure; 3 -l. A map of t,re, , e~tel1:t and general 
,description of'cvi's-ible; rubbJ,e is prS'sented on Figure 3':-2.' " 
; f': \ : ~ . . 

';:,'> 
, br:, .. J'" '.:,-~U .".' \ .:", .. " "', . ~I ,i 

3.2 SURFACE WATER HYDROLOGY .:Review of the V. S. Geologic Survey (USGS) 7. S 
Minute Series To-Hograph,iG~' Map, Fiftone Quadrangle, date~ 1993 '~t{ggests that 

• surfac·e' water on .6u,' 4/flows westan'd southwest across 'the sitEi,'iowa:rd Rowell 
: Creek. 'Rowell Greek /flows southward offbase towar'dits confluence' with Sal 
'ta.ytor·Fi~~k;;pproxi~a;telY 1,000 ,fee:tto the south of OU ,'4":Stir'f~c'EV water m~y 
aisob'~.ch~nnelEld-t6cally -j)Y<ashJUow, east-west oriented, drainageway present 

, acros~ t'he centralreg~6h'oftbe.,:site, Ap .. can be seen from Figure 3~2; the land 
• surface contours i.n the vicinity ofthetr:i.l:lUeat-ylocated along the northern sit.e 
l boundary suggest ',thatthe slt~ slopesgene:r'cilly .westward towaJ:.cl Rowe~l Creek. 
Ther,efor.e "in geheral,i\iL_~utfiiCe, water rtrom OU 4. is expecteaJ.~eb: _fl-9w,.;,-,westward 
toward Ro~eli Creek ,r'.i'ther than northward toward the tr,ibutarY'. 

, Rowell Greek a~d ~a,l"T~~ior Cree~ haye B,een classified as Class III waters;ipy the 
FDEP and, as suoh, 'are:<9-esignat~4, .tor recreation, propagation, an!! ~!3:nag~}ll~nt of 
fish and wildlife and are:pp~,.;~f~d for drinking water resources (-!~cksonville 
Area Planning Board, 1980),'" 

3.3S0It. 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 au 4 and th'e imrriecffateiy ~dj acent area as Albany Ffne Sarld'. 'the 'rema.ini~g 
soils, a narrow band across the central and southwestern regions of the site, are 
classified ~,~, W~sconnett Fine Sand. Descriptions of the Albany and Wesconnett 
Fine Sands al:e presented in the GIR (ABB-ES" 1996). It should be ~noted that the 
maj or portion of the fieldwork for the soil survey was compl~t;ed during the 
period between 1973 .to 1976, and soil names and descriptions w~'re approved in 
1976. . Although the soil survey was, <;!onducted after the cessat~on of disposql 
operationsatDU 4,t:he soil descriptions assigned to the sitefdo not reflect 
usage of the site as a rubble ~isBosal area. 

,The areal distribution of tlle Albany soils ~t OU 4 generally'E8?t'e:strc&fids to tqe 
upland areas of the site. The areal extent of the 'Westdimett soils at OU 4 

· generally corresponds to the drainageway across the central region of the si~e 
and the area characterized as a floodplain swamp. 

3.4 GEOLOGY. This section presents the sit:e-specifi6 geologyf9rPtf4. Refer 
to the GIR (ABB-ES, 1996) for a discussion·,ofthe histo,ricandregional geology 

'and hydrology. The subsurface geologic materiaUr'f'ecoverec:tdui-itlg drilling 
· operations at OU 4 by q&M, HLA, and ABB-ES, Inc., iJ;lc;l.ica,t;e th~t; the site :lS 
underlain with approximately 84 feet of undifferent'fated sed;tnte'nt"o.",Tneuppe'r 13 
to 20 feet consists o:fbrown to light brown silty sand tosancC'AgraYJ:o greeri­
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 monitoring wells CEF-IO-2 and CEF-10-4 near the southern and 
northern ends of the site, respectively. The';horehole,forw~;Ll.CEF-10~ 5 was 
terminFitedtbt;',adepth of 15 feet bls and (Ud not erlcounterthe.;.,c)ayey sand. A 

, layer of gray , fine sand ranging in thickness from 14 feet atCEF ... l0~2 to 6 feet 
" at CEF~10~4' .is encountered beneath : the clayey sand. The fine sand was not 

encountered at CEF-10:'3. Alayer of gray, sandy, lean clay is next encountered 
'at depths of 21 feet to 35 feet bis , having a minimum thickness of 2 to 4 feet 
across, the study area. The boreholes for wells CEF-1O-2,CEF-10-3, CEF-10-4, and 

: CEF-10 - 5 were .ill terminated in or above the lean rlay. 

Monitoring well CEF"lO-l".the only well penetrating the intermedhife aquifer in 
the upper zone of the'Hawthorn Group discussed below, was9.J;illed just east of 
OU 4. The s6il descriptions for soils encountered in the upper 37 feet of CEF-
10-1 do not correl.ite well with the near surface soils encounte:ed in the shallow 
wells. Red to orange clay ,to clayey sands were reported from 4 to 18. feet bls 

· at CEF-10-l. . These. soils w~re' noterlcountered i:n the shall.ow,\P,or::irig's~" Tl~e 
'difference"iri lithology is paft,ially due to the fact that the ground surface 
· elevatio:patCEF-10 ~ lis 12 to 20 feet above the grour;td, sUJ;fa"ce 'elevations 
• measured at the shallow wells; , An acceptable correlatioJ;l",appearsbeginning at 

a depth of 37 feet bls (+31 feet NGVD) 'at CEF-10-l and between 13 to .20 feet b1s 
(+35 to +39 feet NGVD) in wells CEF-10-2, CEF-10-3, and CEF-IQ-~.,;.t\sequence of 
sandy clay, sand, and'cl.!iy,with clayey sand lenses encountered at CEF-10-l 
corresponds with similarti\a;t,eria1s encountered in the shallow wells. The clay 
with-clayey .s,and.lerisespr~sentin 'CEF-10-lat an elevation of +26 NGVD is 
'probably,th~J,eaI1 cl§.y,~ayer ehco1.inter~d inCEF-10-2, CEF-10-3, and C.Ef~;::J;0:4 at 
, elevatiorls ()~ '+13' fe~~NGVD,. +.35 f,eet N9VD, and +.28J~e:1:jjNGyD ,.):::es:p.e~,1L~ve};Llf;' As 
stated above: theb~reh()les fo,ry;el':tis CEF-10- 2, > CEF- ib~ 3 '~ndCEF~ciQ;r4 "id+'4".ndt 

; completely pass through th~lea.hr(qiay. The lean' clay layer is 9 feet thick at 
CEf~);O+,J:,,,S ,. " .' 
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The soils beneath the lean clay at CEF-10-l consist of a l4-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 Florida hydrostratagraphic nomenclature (Scott, 1988), these units, from most 
shallow to deepest are the surficial aquifer system, the carbonate-rich 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 
characteristics of 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 Intermediate Aquifer System In addition to its clay rich sediment, 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-
lD. The total depth of wellCEF-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, Jacksonvtlle, 
Florida (USGS, 1996), support the estimated flow direction. 
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Intermediate Aquifer System.I'he gro:undwater £low dir,ectioptn the. tnt~::r.mediat~ 
aquifer in the vicinitYloLthe;'s,ite. coUld,not;be directlydetermined,~{l}ce .on;l,y 
one weLL; CElFdO-l i completed in the " intermediate a,guiferw,"!:,s :used .d1,lringtnis 
investigation. A'r~'Yiewof literature indi~~tes., the,grouPdwater "flow' :in. the 
intermediate, aquifer is;to then0r'theast: in J::he ,:v:f.cinity,o£;, QU 4 (GcSJ1, ,lQ83). 

'~ I 'i. C J- -, }~ .' ','i 

There .were • nor well ,clusters constru,ctedtp;prpvide; gro1,mdwater-leye;l.datCj..;'from 
the • surficial and inte'rmediate aquifersata sipgle Joc<lt:j.qn. A .(;!omparisoI'l. 
between groundwater levels measured in CEF-10-l(a,Yerage grouR,4W:c:J.ter elevation 
[GWEl 62.81 feet NGVD, ground surface elevation [GSEl 68.8 feet NGVD,) and CEF-
10- 31.ocate.d ~5Qfeet to ,the so:uthwest',(GWE 54,.20 feet. ;NGVD .. ' .GSI::!?6.1.. :feetJ~GVQ) 
reveals that the 'potentiomE}tr~c .sl,lrface ill ,thej.n,termedigte aQu,iJer. is;higher 
than the piezometric surface in the surficial aquifer, :fl,Ssumingthiit; 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 vicin.i ty 
of au 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 au 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. 
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Table 3-1 
Hydraulic Conductivity Estimates for the Surficial Aquifer 

System 

Remedial Investigation, Operable Unit 4 
Naval Air Station Cecil Field 

Jacksonville, Rorida 

Well Kin ft/day 

CEF-10-2 

CEF-10,3S 

CEF-10-4S 

CEF-10-5S 

Surficial Aquifer System: 
mean = 2.2 ft/day. 
median = 1.6 ft/day. 

4.9 

1.9 

1:4 

0.6 

Notes: K in ft/day = hydraulic conductivity from slug test data in feet per day. 
S = shallow monitoring well. 
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3 ,'5: 5 "Ag'liiferF16w Rate Typicali'y, a ,seepage veloci tY9ot,tldbe calc\Jlatec;l \J,sing 
an estiriiated·effectivep0r'bsityaha"calculated horizontal gradient and K values. 
Thehoriz6htaY gradient H;',detei'mined'usinggroundwater·,;elevatiohsaf' two points 
(wells) 'on 'aline';generally pa:tEdlet to ,the ,;di:tectionof gr'oundwater, flow. \' QU 
4 is:t~lat:ivE!ly longan.dnariow wlththelbng axis. of the sit.eperpendicularto 
the groundwater flow direction, hence placement of wells on the site was also on 
'i:Pline gE!nerallyperpEmdicular to,groundwater flow, Since no two,';,wells,. are,q)h 
a. lihebhat 'is paralleUtbthe grourtdwaterflow direction,,'a meanihgful seepage 
veiocity c6uld"nbt be calcu1.ated.:! . i," 

: 

lit should 'be not"ed'theff tihis ev,iluation of; au 4 ts· not dependent upon determina­
doh' of a: seepagevelodty; tihu.sthe l:acko:ta seepage velocity in this case does 
not represent:a data gap. ,,' ,.) . ,', 

.; 
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The investigation .of au 4 has been conducted'in three: 'phases ,including the lAs 
in 1985, the RFI in 1988, and t):1is RI conducted during 1995. Both the RFI and 
RI included field prograrns'durlng wni2nphys1caT arid chemical dcilia'were 'bb't~in:edi: 
The R,I, however, represent~ the most comprehensive set of physical and chemical 
daitade'yHQP~a t~';4a.tel. . ,For tlii\~<i~:aS'?h,. dfs'cussioh of the nature ahdextent of 
c·ont'a:iriLpat:l.·on at OU' 4 'focuses "dn 'the data obtained 'during the RI. A complete 
di$J:;0.ks,ioUof ;t1'i1~r'£indi:ngs' 'of' the' lAS &pdRFI is prestmted in the GIR (ABB - ES , 
19'96). ".::'.!'! .;';"":'.,,:: ,n '::'"."""; :'.,"":.':: ,1 .. '., '\ '; 

,;,.' }.i 

D.~scri~ti9nsof)l).~,.sarp~~e.foJl,ec,t~on mt=.tho9-?~o~y a114,decontamination.:pr?~:edures 
t~pr(F~~cf: s;~~p}Jrg :,,~quMtWrl1l~ ,''7"r~i'"prereIlt~d'~ri,~:t?eRemedial Investigation and 
Feasi~p;i]Jt;;X::S(~~dy J RpEf,I,~RIy"j:Un~ t,s,"~";i 4 ': ;5",; 9-nd·6_sJ~!Pp;Li.1).g and Analysis Plan (ABB­
E~, ~l.9,9!\.). 'I' :rnv~stig9,:t;;Jo:n-.p:~r:.:j.,vel:t,W,9-st~"w9,s lJlanagt;ld in accordance with the 
Inves'tj.gation:Deri~~d. :Waste)1in:ag~me,nt, pian CABK-'ES, '1994c) . 

. , •... \..J ,'< . " ".j." . .' -, -1;",,: , ' . , ,c.', '_ 

The complete TCL and TAL data set for all media during this RI is presented in 
Appepp-JI'J?,. Ch~nrLc.;tl, analxt~F,1}~ :3r;t,9-;f);HIJl prev:ipu? :i,pv;est,;gat.;i<:>ns a,re<,Pli~sente)9-
in"l1gpepJ~,ixl ~ ... >' ',(,e,i:";" .'~'Lh: 'i,' ", '",. ,_ .;,' "," 

,'.l.r.:}( .::-. '-: ;",l.; ""_i;:'~ "',,"J; ~",;} i-;\ ., ' .. r.',:., ,! '-:.!~;".j.~. 

Dis a-.).lS s'ion"of, the natlureand! extent of.. "G.ontamination, at ,au 4is s:tructured .. '" .' ",,- ,<' ~ "'.,, :;. ,., '., ,'., .... ,., .. ,...... ".' , .... , ,.~. ',' :'.1,' ,,0", • ;:_. • • ~'~.!c.) ;~.~ . ."'/: 

B,;G.porci-ing "tJp;J:;he JU/FS.,g~JJda-nce,(·l(~~rA",1988a) h'! :The, spurce of, p.ontam:i,p.atr;iqn,~s 
'de,sqa;'ibeQ.:f;;:i,rst,in S.l?ction,:,4 .t ... ,hL,Secztion 4.2 :"theanal.ytiyal re~;ults 'fpr 
environmental media sampled during' the,. in:v:e~ti,gat:i-91;l"are, :,qisC\ls$ed1 in, the 
following order: surface soil, groundwater, surface water, and sediment. Within 
each medium, analytical fractions are discussed in the following order: volatile 
organic compounds (VaCs), semivolatile organic compounds ('SV9Qs)cU\B~stiGA;4esand 
polychlorinated biphenyls (PCBs), TRPH, and inorganics. Tables included in the 
text Fpreserit cfisu'nmtary 'on",.atLl [anta:ly;,tes' de;tec te'cf .,;"However ,Cl'p:ly 'tl:t§seanalyt,e's 
'thatrA.fepe"detie'cteda:t cohc~ntrations e:xceeding, rguidance! conp.entrations or'were 
idehti:B:te'd 'as'Cdtita'Iitirtafitsof'potre:rttial 'contern'(CPCs) in the BRA acredtscussed 
in : ,the: rt:ekt.'} .'J',' Li:, '," j' ,: ! 

! . 

II). the case of duplicate samples, the average.of the sample and its duplicate is 
use'dHfbr cbhsist~hc:l;wi'ththe proicedtire;ernplbyed fn' the BRA. • 'In ae'C:!otdi3.nce wifl1 
tna'fp'fbcedure',:'.:if:e\Hher::ih'e sa:rnple or aupli'c'ate' i's reported' as ribt :det~ctei:l', 
h:~tf':(H:<the;r;e~:br'f~a ;'d.e~ecqdn· l'i'~it: value is} us;edas' theconceritra:tion 'f6y'that 

's,~lIiple(}()'fda,R~~5'~h~:," ',:'<' ',"",;.:!"! 
l'l\~}dheiiftica1.' a~'iilytf~ali di'lta,} cib!1-lecte id dutingthLs investi'gatfon'ofbtJ4' ha~e 
b~en ( s~b(J ecred' t6"t' dat'8:;)-Jat'ida:tion"irid . e,,;:ilu~t{ion'.·. "fja.ta quality indicatdrs 
include the precision, ", a:6cur'a'c'y,!'iept~seti.tativEmesS, 'cori:lpl;~ten'ess ; and 
comparability (PARCC).?f, the a,nalytical data on a per lJIedium b.asis. PARC.C 
ieports~£J~~'riz~ ~heq~a:li ty, cQ~fioL~easur~stakencltir:irlg' theinve~ti~~ttori~rid 
dis~~s:stheElu~t~bil;~:tyr'of,the data'fot u~e{ri t1;l,1.sinvest;igati.on. In"gene'ta:l', 
the'd~taset was founa to complY ihi:h PARCC crfterfa ariAis cons1.<,leredaccepbibl'e 
for use in this RI and the associated BRA. The pAttee sumriiary reports are 

i .. , . 

A;n .. ev~.1uat'ib:ri'was' ~'~d,e e, of , the ' chem1c~1 . an'atyt~2al results' for eactt medium 
invesdgated 'by" c~mparipg~!:e r~:sutt~ t~Rackg~o,urld criter1.aqp,d applicable' or 
re~evant and appropriate requirements (ARARs). The background criteria are twice 
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the mean of the concentl;:a:t<ions"detec.ted,inQa<;:KgrQ\1uc:llSfimpD.,es for each respective 
medium. The background' screening program Isbiief1i' discussed in Subsection 
2.2.4. For a more detailed discussion, refer to Section 2.9 and Appendix H in 
the RI, R~por~f(),r oUl, (ABB,-E$, i 1994b).", j, :J, fC: I" 

., . ' .' . _: . -' -:' . i. .. '".._ _ c_ : ; ~: ::'. ~-

The 1.\R!\Rssel,e!f:;t:;ed, for, the evdu,CitioIl, w,ere '<!s:fol~ews:, 
1 :.- .;.:: 

Surface Soi,l; 
. T~: 

.- ; 

'.\ 

._ '- ", ," <, .'.' _ \'.'" X.--~,·- .. - ,,'i f;:,' ," -.0:, •• .J;~~(j(! .. :. /_~ 

Soil CJ~a~\1R GOCi~~<:(;S9.q~) ~9r Fl,pr~da,~ 9;S.c"J,i.H~4 in",a 
;', w~morand~ ciait,eqS~Pt~mber".,,29, 1~~5" J.M.~~sld,ell, 

I,D~X~Ft,?F " ;Qivii~io~(' gA'; WA~E~'iJf!9f~~WRyt:,to,,,'?,,~:~~~/~t 
Dl.rectorsand Waste Program Adrill.nl.strators, FDEP (Fq,EP,, 
1995). . ." 

.i'- : :1.~_ 'c'"-.,, :"~:(' _ ('!l "r.· -; .;._ :_~-~-:_. ~'''t._~ -:'11" .'. """, -,- .F' .,.- "", ; ,-: _ "1-,'-•• ,< 
:FpEP' GrouridwaXer ' .. Guidance .Con~e'htrations ,dated JUn.e 
1994'(:fDEP ,;'1994) ',;wh~clr in9,Idil~j'the TFlo'rii48: Pdina.tart'd 

.. ' .. .' .': >' < :" .. , .'.... - • ".~.~' ;',n,,! ".'.': ' .... _:". :,~'Ok:.' " ' .. ,-' _. ~.:':-':' f : ,'i ,r 
'. J$~condary Drinking' \{ate:rSJ~:artd{3.'ra:s"'ahd'gl!idarice:9onc~h-
'"tra,ti6,J\s 'Prontui&atei:F"uha:~± "iCHa,:pte:r';'~r2'':550, 'Ru~'es 'and 

. RegO,lc:i\:ibhsof' tltEi"Siate'I'bf Fldhcia:.' ";f",: 

'l{'.lSOtJRCES~.·· The;p'o;s~1'D're sOurced! 'c'ohtarnlttatfort ,oat '0114l "coh~ists6£'ddhciete 
rubble, building demolition debris, and other inert wastes s,u.ch<Y~'s"!(';6:fre:s', 
asphalt, and furniture placed at the site by the base Public Works Department 
'during 'line l'950s'"and ··l9'6'Os';"Do'bUiriEmtatibn' regat'dirtg 'the' <lti;s:nti'ty"bf'd~bri's 
'dUmpe'cf 'on the site is 'note av.iiilable{,lNo 'teiphits"'or"evi'tlefite'bf 'haza'rd6'u~,!'wffste 
a6 the 'sHe have been diS:covered. ,';, No, $~mtJles ·o'f :the tlibblei 'IiTe:t'e:\:d611.ec,ted':for 
''Chemical c{r;~hysicalcharac'teriza1iion;; .; ,,';", " 

,-;(1 ~. 0' ",", • ';{ ',l ~1; '?::: ;,.I'KL. "1(" -'i.";J.~. --j :t,· "i -:;U~1.C: <;1; . .:_i.) 

,,'.; " 

j, --~u_:_"- , fr-.i,'~~·'·~"' '.f}{~.~·"" 1 1''. "f:J ,\~ '. (}L,-"L.\\;·;~ 

4 .. 2·';1,,;;Su:r;.jia,ce''soiil Soi1!sampJles ,we.r,~h col;lelc~ted J£11'OIiLato.ta:l",of~ s:b~:lQc.ations , 
across, OU·)4 ',dulling ,the·.· 19,9;?' ,,:investigation', "All, Q;f,:(thedete,c'bed, 'ana,J:ytre!,!:;a,te 

,summa]j,iz,ed 'in :'l'abLe4-,1. Analytes, {dentJrfie,d',.as:htUllan'heal, bh!Qx,eeQlog~qal~,CllC;s 
are highlighted in the table , The distribution of the analytes id,ent)ifi~d, as 
human health CPCs is presented on Figure 4-1. 

VOCsin.,s\lrface Soii ."i:f1ethY1~ne,cllt~,r;,~~~, W:9LS .get~ct·~d ,i\1.t Qne,q\i:'~i.~',s~'i'l~',~"~~ples 
,( GF1()S8(j) aJ, a~ concentr atigll ,?:f;3J. mic;r-ogram?,PHKJlpgrq,JII:(,/r'g/;kg};,l'he,Jl.etec ted 
q9Pcent;rat~qn,do,es"JlOter:ceedt~e FDEI:»~'c::q o.f 1:6; qtiJ-,l,igFa,qts (J;>~;r,.~Mpg:t;'amt(!lI~I!k,g) 
in a residential setting. Methylene chloride was identified ?-,I?:,-i'ff,QI\taIAin~I\t;o,f 
ecological concern in the BRA and is discussed further in" Chapter 7.0. The 

d~,t;:ect~5m. of.,llle1;:p;ylepe ,~h)-Rr~de .• , iIl;, ~hoe, ;?fiPlple" Wi;y '. b,Ej ',; Ji,~~,: t? ': :1l,~9?r;at;.?'liY 
c,op.ta,ml.l?atl.0I1: rathe:t;',~1;Hm ~ tr~, f1ct,\la,l,l?re$.~nC:f,;~I1thee,n,{iL,~,9pm~~t ~).,N8P:ther yQ~s 

.were detrFsed[ inJhe r~~;~oq ,~~llll'lte~ colle::ct.ec;l"a,S OU4 L , " . . 

sv6Cs in Surface, Soil.,"· Di-n- btlt:'y,lPl'l,tba:L,ate WB;s det:ect~c;l in';~fj:v~ of. ~i~ s'ut'fa:~'e 
s,~}.l,~~nl~ •. l:es~t:, :concentration~' r!Tng~ng#c;>m. 2,ljt? 220j})tg/~g'. " Th'e'conc,ent'tf­
ti~n,srep?rtea,loF'~l-n-butylph~1jalatr9-0', no[ex~e~d . the, ~DEI' SCG"6f' i,3qC)';rtlg/kg 
iI1'a.'resiCleriti~l'se,ttiilg.," ,:, .. ,' '""":.,.,,, . ';:'J': ," '.,' " 
Di -n-butylphthalate was identified as a contaminant of ecolo'gii:.kl t!6ncer'n f.ri;the 
BRA and .. is di$cussed further in Chapter., 7,0.,> Di-n-bu.tylphthalate was not 
identified asa hUllian'he'al th'conta.nlln.irltdf potential cdnce'rn: (HHCPC): f\l'o6ther 
'SVOC~ were det~cte'd ththe 'suf'face 'soi,l sia:uipl'es alj'a'lyzecl: .' .. , ... , 
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Analyte 
Frequency 

of 
Detection' 

Volatile Organic Compounds lPg/kg) 

Methylene chloride # 1/6 

Semivolatile Organic Compounds lPg/kg) 

: Inorganic;AnaNtes;;~irlg/kgl 

!.",J • 

'.;': 

:" 

i tliAA. 

, fv1ag~~s~m 

, Manganese # 

, Potassium 

, Sodium 

Vanadium # 

See notes at end of table. 

" 

5/6, >' 

}5/6 

6/6., 

. .1/6, 

• 1/6 . 

4/6 

.1/q 

i/6 

, 6{6 

6/6 ,~ 

,.?/? 
6/6 

1/6 

2/6 

6/6 

~, 

Table 4-1 
Summary of Organic and Inorganic Detections in Surface Soil 

Range of 
Reporting 

Limits 

6 - 14 

-, 
380 "480 

12 - 15 

40 

20 

AU' 

1';000 

,2" • 

lel' 

'20' 

,0.,6' 

1,000 

3 

1,000 

),000 
·:t '-~ -, 

10 

Remedial Investigation, Operable Unit 4 
Naval Air Station Cecil Field 

Jacksonville, Florida 

Range of 
Detected 

Concentrations 

3J 

21 J:s140 

26J-270J 

144 - 7,830 

2.7 

10:3 

179~ .6,'350 

17 

d67'~ 

1'WJ - 9,150'J" 

1.3 J -].2 

15 - 115 

1.8 - 11.7 ," 

:,;5904 

. 20Q - 253J . ," ~.; ~ - . '. ".;" 

0.74 - 28:5. 

" 

':, 
.; 
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Table 4.-f(Contlilued) 
Summary of Organic and Inorganic Detections in Surface Soil 

i.· .. ·' .. ,·· " '.' '. '., .) ic': 

Remedial Investigation, Operable Unit 4 
Naval Air Station Cecil Field 
.. ' Jacksonvill,e, Florida 

Frequ~ncy of detection is th~number of sampi~~ in which the a~alytewas detected di~idedbY the total numb~r of samples anai.yZed (excluding rejected valuei). 
r';,,··lhe mean of detected concentrations is the arit~metic mean of all· samples in which the analyte was detected; it does not include those samples with a "U" or "UJ': 

validation qualifier for that analyte . 
. ~ 'The background screening value is twice the average of detected c()ncentrations for inorganic analytes in background samples; 
~.,F!qrida Department of Environmental Protection memorandum titled "Soil Cleanup Goals for Florida" dated September 29, 1995. The value cited for arsenic is an 
·····~up(jated value. cited in a mem:orandum titled "Applicability of Soil 'Clean-up Goals for Florida,"'dated January 9: 1996 . 
. :5J.Malt;je)s;~he average of a saml?le and its dupliqate. 

N6teS':;. The average of a sample~and its duplicate; is used for alJ. table·' calculations. 

""Sample locations include' CEF10SS1, CEF10SS2, CEF10SS3,CEF10SS4, CEF10SS5, CEF10SS6. 
Duplicate samples include CEF10SS50 .. 

w/kg = micrograms p~r kilogram. 
#= thes~ ch~micals represent ecological contaminants of potential concern, 

'::j',;;,ihCiie:at'es:Cliernical identified by chemist but quantity was estimated. 
NA = not appropriate, . 
mgjkg = milligrams per kilogram . 

'i:itin)i''7-th¥!!~ch.erpi£alsr~present human health chemicals of potential concern. 
NO= not detected . 

. , . 

.... t,: 

t·· 

, ,"' 

, .~', ":',."-,,, .,':-., 

", "':"." ''1 ;: •• -

"""i 

t~_: .' 

'. ~'.'.: 

~, 
r \ 
i 

.~. 

c,'---_-> 
1\ 

"i 



c 

. ~ ; 

LEGEND 
Approximate ,siter boundory 

("VY\ Treeline 
,AI ,AIYmin\jm conc~ntrotion 
As . Arsenic conc~ntr6tion' 

• Fl" fron co~centfdlion 
TF'H 'ToJalpetroleumhydrocarbon, 
" conce,ntrotion 

CEF -' 1 O"':SS 1 ' 
~ Surface soil sample location';) 

with designation 
.ww. ,GJass"" :,. ,,:, ' 
J ' 'E'stimated value 

NOTES: 
Only analytes identified as human health 
contaminants of.potentiql concern in Table, 6-2 
in the baseline risk assessment are shown. 
• Average of sample and duplicate. 
Surface soil 'concentrations drein rniJIigroms 
per, kilogram (rn9/k~), ", , 

.,:" 0 " ",200, i '; AOO 

W-",-",:,J:;: 
SCAL~;, r INCfj :=400 FEET 

FIGURE 4~1 ,1 '"f, 

HUMAN HEALTH CONTAMINANTS OF POTENTIAL 
CONCERN IN SURFACE SOIL 

H, CE OU4 RI RI04 PS-NMM 10-29-96 
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TRPH in Surface Soil. TRPHs weredetectecl in all six soil sample's at: concentra­
tio~s ranghigbetween 26rng/kg to 270 mg/kg. The detected concentrations exceed 
FDE~ ThermaFTreatment Criteria (Chapter 62-775, Florida Administrative Code) of 

.. 50.lng/kg in 'four of six samples. TRPH was .identified as both an HHCPC and ~n 
eeo'togical CPC in,the BRA. . 

i' ~, 

Pes'~ticides ~n(f PCBs in Surface Soil. Pesticides and PCBs were not detected ~n 
the soil samples anaiyz'~:d: 

Inorganics inS'ufface, Soil.i H A 'total of· J3 TAL inorganic analytes includihg 
aluminum, arsenic, l;Yari~,! /calcitim,<·:,chroIl).ium, cobalt, iron, lead, magnesium, 
manganese, potassium, s,odi1-U1l, and vEmadium were detected in the surface soil 
samples collected at OU 4~i' 

. 5 L , ',- -~ 

The detected anaiytes'~~r~ cOlllPCJ.red withSCGs as well as background concentra-
, tions. The table of 'SCGs do'es -not contain standards for calcium, irop, 

magnesium, potassium,;and sodq:-vm,f9rparaII}eters with published standards, only 
arsenic, detected;in One sam,pIErfi.t acqncent;t'ation of 2.7 mg/kg, exceeded the SeG 
of 0.8 mg/kg forar;ert'ic as ,a 'carciriOgen. All analytep f9r which background 
concentrations have been establ;lphed,we:redetected at concent-rations exceedihg 
background. Background concentrations have not been established for arsenic and 
cobal t. CJ.s,t;pey were ,-hot detrected in the backgro~.md samples . 

. ,.' .. ' 

A1Umin~,ar,senic,a~d iron were ideritifi~d9-~ HHCPCs in the BRA. The ecological 
CPCs.- identified for qU:4' surface s'oilirith~BRAincluded· aluminum, arsenic, 
ba:t:'iUm. chr'omium;, c9bal't, lead, manganese, andvanadiw,n., 

.' - • ., > 

- --' .. 

(
-~~-\ 

~~-"" 

4.2.2 Groundwater 'Th'ef:ollowing discussion focu$ep on the significant findings ( 
of th-e'grdundwat~r\ inved;tigation completed to support the BRA at OU 4. The ,-
discussion of s am'p ling and chefuical analysis resui'ts is presented:by'drganic and 
inorganfcartalyt1cal fractiElns for the surficial 'and intermediate' aquifers. 

Since it is not anticipatedth,at downward migration of groi#rdwater 'and possible 
contaminants from. the sur~ficia~ aquifer to the intermediate~~qMif~r:i,s occurrihg 
intheyie"inity of qu 4, qnly the analytes detect:eo. inthesurficial·aquifer were 
evaluated in the BRA. Anfllyt~s:, detected in both ,the surficial 'and' 'intermeq.iate 
aquifers were compared with FDEP groundwater guidance 'concentrations . ',. 

VQ.Gs ,in . the .• Surfi~i:al Aquifer. 
·.-samples,. 

No VOCs were detected in. the. groundwater 
:. " 

VOCs in the Intermediate. No ,VOCs were detected in the' groundwater' samples. 
, ~I ' 

";:1;·', 

SVOCs in the Surfic.ialAguifet', Based on the results ofSVOO analyses of 
groundwater, bis (2 -et;byl1;:t~xyl)phthalate was detected in two of four' shallow wel;ls 
(CEF10MW3, CEF10MW4)' a.t:c6ncentrations of 2J micrograms per,E;;c,~ft'~l::«JL~/ 2) and .6J 
p,g/2 respectively ... The FDEP primary drinking wateF:,st~A!iardfor'bis (2-ethyl­
n:exyt)'phtha:late' is' 6"e''J.ig12~''"Bis (2o-ethylhexyl)phthal'ate was identifi~-das' both a 
HHCPC ~~?: if!nrrq-o;log'i,(le~,h(-CPC'in th~e,surficial aquifer by the BRA. No .oth~:J:;;$YOCs 
were detected: tIf' t:h~::,~:tiiR~'l,;:i~l ~<g~ifef' ,,' ': ; ,: 

"',;; ," .;; .. ~~ ~:0{ > 
SVOCs in the Intermediatekdui:f:;:;'t".Jn9 (2-ethylhexyl)phthalate was also detected 

iil:';the~:£.r~l'~'~i~j~:Y~;t~~~;;( ct~lOMW~)a:t 'a concentration of 5J p,g/2. As indicated 
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above, the FDEP primary drinking water standard for bis(2-ethylhexyl)phthalate 
is 6 p,g/i. No other svacs ,were detected in the surficial aquifer .. 

Pesticides and PCBs in' the Surficial Aquifer(' No pesticides or PCBs were 
detected in the groundwate-r: samples collected from the surficial aquifer. 

Pesticides and PCBs' in , .. the Intermediate Aquifer .No pestiqides or PCBs were 
detected in the groundwater sample collected from the intermediate,aquifer. 

Inorganic Analytes in the Surficial Aquifer. A total of. 11 TAL inorganic 
analytes were detected in the groundwater samples collected from the surficial 
aquifer. Table 4-2 summ.;l.rizes the results of all organic and 'inorganic analytes 
detected in surficial aquifer and denotes human health and ecological ,:CPCs 
identified in the BRA. The distribution of the analytes id~ntif~ed as human 
health CPCs is presentedon'Figure 4-2. 

Aluminum and iron were detected at concentrations exceeding FDEP secondary 
drinking water standards of 200 fLg/1 and 300 fLg/1, respectively. Aluminum. was 
detected at concentrations of 669 fLg/1 and 1,170 fLg/1 in wellsCEF10MW4 and 
CEF10MW5, respective1y.i <Iron was detected a.t concentrations ranging from 529 
fLg/1 to 2,690 fLg/1 in well,fCEF10MW2 '. CEF10MW3; GEF10MW4 and CEFIOMW5S. 

Aluminum and iron were. idemtified as both human health and' ecological CPCs; 
Manganese was identified as' an ecological CPC. Manganese was detected in one of 
four wells (CEF10MW5S) in both samples of the duplicate pair at an' average 
concentration of 49.;4 fLg/1. The FDEP secondary drinking water 'stamlard for 
manganese (50 fLg/1) was not eXfeeded. 

Inorganic Analytes in the Intermediate Aquifer H A total of five ,];ALinorga~;ic 
analyteswere detect~d in 't4~ groundwater sample,~ coLlected from the ,intermedia't:e 
aquifer including calcium, magnesium, p6tassium; sodium, and cyanide, A suiiilnary 
of . the ' detected concentrations is presented in Table 4-5. The det,ected 
concentrations were compared with published FDEP standards. The primary drinking 
water. standards for cyanide (200 fLg/i) and sodium (160,000 p,g/1) have not been 
exc.eeded .. The F'DEP does not have a publiShed s,tandard for ca1ciuni, magnesium, 
'or ,potassium. 

4.2; 3; Surfa'ceWat,er a'rtd Sediment Two surface water and sedijnent samples 
(CF10SW/SD1, Gf10S,W/SD2,T CF10SW/SD2D) were collected in' the Rowell Creek 
tributary 'located along the northern boundary of au 4. As discussed in Sec,tion 
3.2 ,land stirf.;l.ce itl the vicinity of, the trib4taxy located along the nort:hern 
site / bounciary slopes generally westward rather than -northward toward' the 
.tributary; Therefore, it is unlikely that a complete pathway via Qverland:flo¥ 
,0rground.Jatermigradonfrom au 4 to the tributary exists. ' East 'of au 4, the 
'tributary lies parallel to and within 200 feet south of the flightline. It is 
anticipated that source ,wat,er for the tributary is partially derived' from surface 
w~ter runoff fromthe.flight1ine area. Hence, ana1ytes d.etected in the surface 
water or sediments are likely due to flightline activities. . Due to the lack of 

(a Complete pathway and the likelihood that detected analytes are the result of 
;fl:ightline activities, the' analytical results of the surface 'wa:t;:er and sediment 
samp1e,ti collected in the, ~o'well Creek tributary were"not ~n~-luded for evaluation 
in the BRA. A summary; oi;,the TAl,. and TCL analytes detect.~d.in the surface water 
and sediment samples '. i§i 'presented in ,Table~ 4-4 a:hd 4:5.for reference only. 
Regulatory screening concentrations have :not oeem:;provideid since the surface 
water and sediment samples 'Were not evaluated. 
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i~OI'~anic'An~lytes!pg/l) 
~N.ij@.\huJ#N! 
Barium' 
; 

Calcium 

Chromium' 

@j@~" 

. Magnesiul'!:' 

Manganese # 

Nickel 

Potassium . 

Sodium 

.;, Vanadium.' 

~ Table 4-2 . . .; ., 
:Summ.ary of Organic and In6rgan~IcDetections in Surficial Aqui~er- G'toundwat~r 

Frecjuency 
of 

Oetj:)ction '.: 

2/4 

2/4 

2/4~' 

3/4 

1/4:' 

4,/4 

4/4 

Jj4. 

1)4~' 

~/4 .. 
4/4 

2/4 

. Remediallnvesfigation, Operable Unii4 

. Nayal Air Station Cecii. Fillid. . 

19 

200 

200 

5,000 

1'0 

100 

5,000 

15 . 

40 

5,000 

5,000 

50 

:.Jacksp,n¥ille, Floriqa 

····Range of 
Oetected 

Concenttations 

2J-f)J 

4' 669 - 4,060 

416.5 -18.5 

2,380:'- 414,100 

.43.8 

529 j- 42; 180 J 

.544 -2,670 

449:4 

413.5 

215 "704 

2,nO -45,570, 

,2.7 .. - ~4.4 J 

4J 

864 

17.5 

'. 9,310 

3.8' 

1,140 

1,290 

49.4 

13 .. 5 

464 

.. 4,360 
.' 

3.5 

Background~ 

Screening 
Concentration~. 

NA 

776 

41.2 

380 

70. 

450 

1,290 

9'.8 

32 

1;580 

f.~59. 
96. 

, 

Florida Standards and 
'Guidance~,Concentratio.ns 

6 

~·200 

2,000 

'NSC 

100 

300 

NSC 

50 

:100 

NSC 

160,000 

49 

~. Fi~q~ency of d~tectior is, the riumbe~of sarT1p!.es:in which thean~lyt~was detected divided'pythetotal 'number of samplesanaJY2:ed(excluaingreiected values). 
2. The mean of detectedooncent[ati·ons is the. arithmetic mean of'all,sar:i1plesin which theanalyte.was detected; i'i, dpes not include those Samples with Ii "U".or. "UJ" 

(0 
'. i 
\-------/ 

validation qualifier for that analYte. .... ....• ' .. ' . •..•. .... ..•.. ..... . . '. •. 
3. Th.ebackground s:creenirlg yalue is: twice the average of detected concer:itratiobs for inorganic ana'iytes in backg.round~sampres: 
"Value)s the average of asatnple a:ndJtsduplicate~; ,. ,', . . . : ," 

~. ~ '-: ' -

No~es: n(e aver~g~ ofa sample a~d its duplicate)~ used fo;aILtablecalculati~ns. . . . 

Sample.locationsincl~de CEF10MW2,.CEFfoMW30, GEFJOMW4, CEF10MW5S . 
• Duplicate sa.mples include CEF10MW5S'and CEF10MWp:SO: 

,ug/ i;"·micrograms·per liter." .' .'. '.' . ,.... -
.ttlr.", 'tl'lese cl'lerniqalsJepresenthuman I;lealth chernicals.of potential concern. 
'J~iiidicates chemical-identified by chemist but quantity was estil'r1ated .. ' 
, NA= not appr,opriate, .... '.. . ..' .•.. '.' . ...... .. ' .,.. . 
"/I = these chemicals represent' ecological contaminantso(potential concern .. 

NSC = no screening concentration available. 
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CEF-10-4S 
Bis 6J 
AI 669 
Fe 1320J 

PERIMETER ROAD 

LEGEND 
Approximate site boundary 

f'YY\ Treeline EF -1 0-5S 
AI 
Fe 
Mn 
Bis 

CEF -10-55 

-$-
lllill 

J 

Aluminum concentration 
Iron concentration 
Manrnese concentration 
Bis 2-Ethylhexyl) phthalate 
concentration 

Monitoring well location 
with designation 
Grass 
Estimated value 

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 

AI 
Fe 
Mn 

per liter (ug/I). " 
L-----~O----~2~O~0----~40~O~--~~ ( 

~~~ INCH = 100 FEET ~ 
FIGURE 4·2 
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2180J 
49.4* 

HUMAN HEAL THCONT AMINANTS OF POTENTIAL 
CONCERN IN GROUNDWATER 
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Table 4-3 '. . 
Summary of Organic and Inorganic Detections in Intermediate Aqilifer 

i ,'. 

Remedia,l Investigation, Operable Unit 4 
Naval,Nr ~~ation Cecil Fjeld 

Jabkscrhville, Florida 

Analyte 

. . 

Semivoilltile O(Allnic C~n,,:iourid8' (j.iglll . 
" ., ~' - . 

:, 

bis(2-Ethylhexyljphthala,te; 10 

InorA~nic Anillytes III,!/l)· 

Calcium 5000 

Magn~sium 5000 

Potassium 5000 

Soaium· 5000 

Cyanide 

Notes: Sample. C;EF1 OMW1." 
No duplicate sampl,esinduded. 
Jlg/ L'=; microgranis'~er liter. ... 

.... O~tected 
Concentration 

5J 

37,~00 

19,400 , 

1950 

19,600 

2.8 

Florida Standards and 
Guidance Concentrations 

6 

NSC 

NSC 

NSC 

160,000, 

200 

NSC = ho screening concentration available. 
J =j'ndicates chemical identified·by'cnemist but quantity was estimated; 

;1, . 'c"'" ,- " '.,.-, .. ,' 

,'I 

'. " 

, '.'-"j 
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Tabl~,4;-4 

Summ~"';YQf.OrgalJjct:>~t~cliol1~.~jn SlJrf~c,~;)Wat,~r,land Sedim~lJt 

R~m!,!di~Ur;lYe,sti~a!!Q'1~' pp~JaqlElLJnit '4 
Na,Va,IAiL~~a,i,ClJ:1,Cecilfi~lq 

.!~~I.<I!Qn~m~"f!qr.iq~ 

SEDIMENT 

Frequency 
6f 

Detection 2 

Volatile Organic'Compounds lpg/kg) 

2-But~none ) ·:7 ' 

Tolueoe 

2/2 

2/2 

SemiVolatile Organic Compounds lpg/kg f)' 

Di-n-butylphthala.te 

BenzQ(b)fluorahthene 

Benzo(a)pyrene ' 

Irldeno(1,2,3-cd)pyrene 

Benzo(g,h,i,)perylene -

Pesticides/PCBs: lPg/kg I' 

4,4-DDE 

4,4-DDD 

4,4-DDT 

2/2 

1/2 

1/2 

1/2 

1/2 

1/2 

1/2 

1/2 

-, <~ Ra,nge of 
>,(Reporting ; 

. Limits . 

13 - 19 

8 - 19 

440 - 620 

440 

440 

440 

440 

6 

5-6 

5 

Total ,Recoverable Petroleum Hvdrocarbons lpg/kg) 

TRPH; 2/2 16 - 67 

, ,;,~~nge of 
, petected 
,CQnc,emrations 

''4J - 46 J 

'6 J - 48 

'7lfJ - 92 J 

0;46 J 

>,('46 J 

'AO,J 

'43 J 

,; 40.37 J 

11.5 J 

3.4 J 

4250 - 710 

1 No organic analytes Were detected in the surface water samples. , 

Mean of 
Detec::ted 

Coricentraticj>ns3 

2 Frequency of detection is the number of, samples in which the analyte was detected divided by the total 
nuniber of samples analyzed (excluding' rejected values), ' 

3 The lmean of detected, concentrations is .the arithmetic mean of all samples in which the ~naMewas 
detected; it does not include those samples with a "U" or "UJ" validation qualifier for that analyte. 

4 Value is the average of a sample and its duplicate. 

Notes: The ilverage":of a sample and its duplicate'is use'd for-alrtable caldcilations. 

Samples include CF10SD1 and CF10SD2. 
Duplicate sa":,ple CF10SD2D. 

pg/kg '= micrograms per kilogram. 
J = indicates chemical identified by'bhemist 5utquahtitY:\i.tas estimated. 
PCBs = polychlorinated biphenyls. -,' 
DDE = ,dichlorodiphenyldichloroethene. 
DDD = dichlorodiphenyldichloroethane. 
DDT = dichlorodiphenyltrichloroethane.", 
TRPH = total recoverable'etYdleum' h d'rocarbons. ' -' ' 
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'Fablei 4J.;'S 
Sunllna..y 6f InOr9'anic:DetectlOhs;irr$urfac'e' WaterCandsedimerit 

RemEldial'lnvestigalioiiiiOpe'rableIUnit 4 
Nl!I:~APAlr Sta:tion';Ce6i1'Field 

•••. we .. _". ___ , __ .~~s~~pn.\liJI~I·FI<:lr~d~, 

i; Fre"qU'ency i 
·'·J:)i,·,of 

",'Il!)ete'ction 1 

Range Qf 
. Reportinb 

Limits:"" 

Surface Water Inorganic6 lpg/I) 

Aluminum 2/2 

. Calcium '2/2 

Iron :1/2 

Magnesium 2/2 

Manganese 2/2 

Sodium ,;,'2/2 

Vanadium .' 61·2/2 

S.ediment Inorganic6 Irng/kg) 

Aluminum 

Barium 

Calcium 

.~ Chromium 

Lead 

Magnesium 

Manganese 

S~lenium . 

Vanadium 

. ,2/2 

2/2 

'.: :2/2 

2/2 

.2/2 

1/2 

\1/2 

2/2 

1/2 

i" '2/2 

2/2 

200 

5,000 

100 

5,000;. ,,~ "-: -. 

15 

'. 5,000 

50 

• '1-' ~ 

40 

40 

1,000 

2 

20 

:,.0.6 

1,000 

:3 .. 

1,000 
\: 'I' 

10 .. : 

'I,', Range of 
Detected· 

Concentrations 

. :~:49"":; 1039; 
210,200 - 14,000 

330 

~~Ol-1'p89;i' 

210.7.1-2. . 

1 ,770 -,h ,990 . 

21.8 - 3.9 ',' 

21 ,690;il ,700 . 

3.J . -~7A. ,.' 

186; 21,680 

22.8 J - 3.3 

2518 J - 519 

~5,0 

2288 

.4,,3 c~9.8 

, 293J - 2352 

1 Frequency of detectiO.n i~Hhe nur:r;tb.et 9t,~amples.inwhiqh tre.a,!1a,lyt~ .wa~det~ct~d 
divided by the total number of samples analyzed (excluding rejected values). 

2 Value is the average of a sample and its duplicate ..... : 

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

Samples inclyde.GF10S\l'{;1/SQ,1 anc;1 GF10SW1/SP,j;.. 
Duplicate sample CF10SW2D/SD2D. 

J.lg/ t - micrograms per liter. 
mg/kg = milligrams per kilogram. 
J = indicates chemical identifiedRypt)er;ni~t Qu,tq!J!'intity wa~ .",.stimated, 

-. ".' ,,;,~.l , 



c 

() 

Seven surface water and sediment samples (RCSW4, RCSWS, RCSW6, RCSW7, RCSW8, 
RCSW8A, and RCSW9) were collected in the segment of Rowell Creek that parallels 
OU 4 during the investigation of OU 1. The interpretation of the detected 
analytes, presented in the Re~edial Investigation and Baseline Risk Assessment 
documents for Operable Unit I (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 acceptable cancer risk range and the 
USEPA guidance values for noncarcinogenic effects. 

Impairment of the benthic macroinvertebrate c01l1IIlunity 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 

. I 

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 pres~pted 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-OU4.RI 
MVL.l0.96 5-1 



6.0 HUMAN HEALTH RISK ASSESSMENT 

6.1 HUMAN HEALTH RisK ASSESSMENT "(HHRA). ,. An HHRA was conducted a~ part of the 
BRA for au 4. The purpose of the HHRA is to characterize the. risks associated 
with the potential exposures to site-related chemicals. The ~~th()d()logy for the 
HHRA is des,cribed in the GIR (ABB-ES, 1996) and consists of the following steps: 

evaluating the appropriateness of the data, 
• . selecting GPGs and conducting exposure assessment, 

toxicity assessment, and 
• risk chat,acterization. 

6.1.1 Data Evaluation The data quality obj ectives (DQOs) fo:r collecting 
environmental samples and conducting laboratory analyses al7e cles'qribed in the 
RI/FS Workp1an (A.BB-ES, 1994). Ghemicalana1yseswere performed in accordance 
with,' GLP Statement pfWork. The analytical resuJ-ts were evaluated, using the 
national functional gUidelines(USEPA,19S'Sb; 1991) to assess the laboratories' 
cbmp~iance with the analytical methodology. Based on a thirc; party's eva1ua,tion 
of the analytical data's conformance with the DQas, the ;data presented, are 
acceptable for use in the HHRA. ' 

6;.1.2 Selection of Human Health Chemicals of Potential Conc'efrt (HHCPC) HI:i:GPGs 
are potentially site-related chemicals or ana1ytes that haVE:! beer} d.etected at 
concentrations that are above standards or guidelines; above risk-based screening 
concentrations; and for inorganic ana1ytes, above ba~kground;,screening 

concentrations. HHGPG selection lI}~thodo10gy is described in th~ ,GIR. The 
10cat:ions frem which bac'kgrdund sampies; were~'collected are presentedirr Section 
2.9 and Appendix H of the QU 1 RI report (ABB-ES, '1994b). 

An exposure point concentration (EPG) for each HHCPG was used to estimate a 
reasbnablemaximum exposure for, each site medium. Since less: than 10 salIlP1es per 
envi.ronmenta1inedium were collected at au 4, the maximum detected concEintration 
of each HHCPCwas used as the EPG (USEPA, 1992). The process 'for 1 establishing 
an EPG is described in the GIR. 

6.1.2.,1 Surface Soil Six surface soil samples and one duplicate were collected 
(Figure 2 -1) . ',Surface soil samples ".eva.lua,ted in the HHRA' include GFlOSSl, 
GFlO,SS2, GFlOSS3, GFlOSS4, GFlOSS5, GF10SS50 (duplicate), and GF10SS6 .. The 
m~xirnum detected concentration for each analyte detected in :the . surface soil 
samples was compared to USEPA Region III risk-based concentratfon (RBG) (USEPA, 
L995'a),; Florida SGG (FOEP, 1995), and, in the case of inqrgartic analytes,' 
background screening concentrations ~ , 

Table 6~1 presents all of the detected analytes. and ,the RBG~, SGGs, and 
background screening concentrations used for comparison'~ The' soil sample~ 
cpmprising the background data set are also identif~.ed. 

HHGPCs selected for surface soil samples ce>,1lected at: QU4 fnclude three 
inorganic c0!llpounds; (aluminum, arsenic, and i;ton) l:tnd TItPH ('I:able 6-1). The 
exposure point cpncentrations used fpr ca~cu1.ating risk are 'idehti;fied in Table 
6,-2. 

CEC-OU4.RI 
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, " Table 6-1 , " 
Selection of Human Health Contaminants of F!:otential Concern rnSurf,!ce, Soil 

'''-
H~medial Investigation, ClPe:rabl,,! Unit 4 

, ,Naval Air Station' Cecil, Field , 
Jacksonvillei' Flf::>rida 
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Table$-;1 (Continued) 
Selection( of Human Health Contaminants of Potential Concern in Surface Soil 

Remedial Investigation, Operable.Unit 4 
Naval Air Station Cecil Field. c· 

Jacksonville, Florida 

1 Frequency of detection is the number of samples in which the analyte was detected in reiationto the total number of samples analyzed (excluding rejected values). 

~ 
f \ 

2 The mean of detected concentrations is the arithmetic mean of aU samples in which the analyte was'detected. It does not include those samples\vith "R", "U", or "UJ" validation 
qualifiers. . 

3 The background screening value is twice the average of detected concentrations for inorganic analytes .in background samples. . 
4 For all chemicals except the essential nutrients (calcium, magnesium, potassium, and sodium).cU.S.:Env,ironrnentaLProtection Agency (USEPA) Region III Risk-Based _ 

Concentration· (RBC) table for residential surface soil exposure per January 1993 guidance (Se\j~:ctingcEXposufe Routes and Contaminants 'Of Concern by Risk-base,cI Screening, 
EPA/903/R-93-001) was used for screening. Actual values are taken from the USEPA Region'III.:RBC,'tab,les q~ted October 4, 1995, which are based on an excess lifetime cancer 
risk of 10.8 and an adjusted hazard quotient of 0.1, For the essential nutrient, screening values::were .detived .based on recommended daily allowances. 

5 Aorida Department of Environmental Protection memoranda titled "Soil Cleanup Goals for FI.bri(ja." qated September 29, 1995 and "Applicability ~f sdil Clean"up Goals for 
Aorida," dated January 19, 1996. 

8 Analyte was included or excluded from the risk assessment for the following reasons: 
B '= the maximum detected concentration did not exceed twice the:arithmetic mean of detectEj:d concentrations at.·background locations and:will not be considered further. ' 
S = the maximum detected concentration did not exceed the risk-b~sed 'screening concentration andwill not. be, considered further. ,: ' . . 
G = the maximum detected concentration did not exceed Florida soil cleanup goal concentratil:ln and will not be consid'ered further. ':. '. 

7 The value is the average of a sample and its duplicate. For duplicate samples having one nondetect value, t'j2 the contract-required quantitation limit/contract-required 
detection limit is used as a surrogate.' . 

8 The value is based on arsenic as a carcinogen. 
8 The value is based on hexavalent chromium form. ' '. . • 
10 The.value for lead is based on the USEPA Office of Solid Waste and Ernergency Response Directive No', 9355.4-12."Revised Interim Recommended SoH Cleanup for •. 

Comprehensive Environmental Response, Compensation, and UabilityAqt and Resource Conservation and l3.ecav~~ Adt Sites." (USEPA, 1994) . , 
11 The screening value is from FDEP Soil Thermal Treatment Facilities (Aorida Administrative Cod~ 62-775) dated November 1992. " . 

Notes: The average of a sample and its duplicate is used for all table calcul,ations. 
Samples include CEF10SS1, CEF10SS2, CEF10SS3, CEF10SS4, CEF10SS5, and CEF10SS6. 
Duplicate samples include CEF10SS5D. ' .' 
Background samples include CEFBSS05, CEFBSS06, CEFBSS07, CEFBSS08, CEFBSSQ'9,:CEFBSS09D (Duplicate), CEFBSS010, CEFBSSOll, C,EFBSS012, C.EFBSS013, 
CEFBSS014, and CEFBSS015. '. c cc.. . . ' 

HHCPC = human health contaminants of potential concern. 
,ug/kg = micrograms per kilogram. 
J = indicates chemical identified by chemist, but quantity was estimated. 
NA = not appropriate. 
mg/kg = milligrams per kilogram. 
ND = not detected. 
NSC = no screening concentration available. 

~ 

'-::. 



Chemical 

Table 6-2 
Sui1ace Soil Exposure Poillt COllcentrCltionsfor 

Human Health Contaminants of Potential C(mc~rn 

1" 

Remedial IrlVestigation; Operable Unit '4 
Navai.Air Statiol'l;Cecii Field 

Jacksonville, :Florida,,~ 

Exposure 
Point 

Frequency 
of Detection 1 

r;' " 
Concentration ' . Concentration3 

Inorganic Analyte& Img/kg) 

Aluminum 6/6 
.' 

!,8.;30 ,NC 7,8.30 

Arsen'ic t/6 . '2,7 NO. 2.7 

: 9)190 
i ~ 

" 6t6' J Nq '.9,150 Iron 

.6A6.,) ?7QJ NC' . 
270 

• '1 ~. 

TRPH 

1 Frequency of detection is the'rlumber of sain~le~in which the ~ri~lyte was detect.Eld;cfi0d$d by the nt:.mber of 
sarrjples analyzed (excluding rejected values),' ,;, .. . .'~. ;; ,! ~'. '.. ". ,.' ~ 

2 The 95 percent UCL is calculated on the arjthmetic mean of all s~mples using pn~~tialf;ihe' contra¢t-required , 
quartitation limit or contract-r:~quired detec~ion Ii'init (CRQL/CRD~) for samp!es~repo~ed a~ no~d~lected concentra" 
tions. .:. >:;, " '., ..'" '". " '.' ,'. ..' ". i .,. " 

3 The exposure point concentr~tlon l!quals thf1! ~5 percent UCL unlesS)he maximullJ d~tected concentration is less 
than the 95 percent UCL. If tfr~re are nine Of l~s.s,total samples, themaximd'm~;d~iec,ted qoncentra.tion is the 
exposure point concentration::;:' .. (', '.,. . . :'. ,.' .',";' . .... 

Note~: % = percent. 

CEC·OU4.RI 
MVl.l0.96 

UCL = upper confldenge limit.', 
mg/kg = milligram pef,kilogram. 
NC = not,calculated.;'... ., 
J = indiC:~tes chemicalidentifiedby~herrii~t, but quantitywas e~timated; 
TRPH= total recoverable petrqfeum;nydr~9arbons.· ,. . .. 
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6.1.2. 2 GrQuridwater"'Foui"uhfiltere'd gro'tlndwcl:'t:er" 'samples .. a:ndoneduplicate 
sample were (collect~d at Site 10. 

",.J 

Section 3.5 of this report discusses the different hydrogeologic'al Zones located 
at au 4. All w~lls except CEF-10-1D were instal,led in the upp'er'portions of the 
surficial aquifh. Monitoring t-,7E~lLCEF-lq-1D was insta,lled lin.the j intermediate. 
aquifer. Migration 6f contaminarttstrofu the iur:ticial 'aquifel:(~o:the intermedi­
ate aquifer ;is 'unlikely; therefore, CEF-.10-1D was not included in this HHRA. 
Groundwater~amples evaluated in the HHRA included CEFlOMW2, 'CEFlOMW3, CEFlOMW4, 
and CEFlOMWSS a1'].d its duplicate sample CEFlOMWSSD. Moni toring-,.well \Locations are' 
indicated on Figure 2 -1." '.; . . .. /,. 

'-,' .(.. 
",;: 

Table 6 - 3 presehts all of the detected analytes and the RBcs, ·'Florida guidance 
concentratiqns >l and background screening concentrations usedfor c0Il!-parison .. The 
groundwater ',samples comprising the background data set are,also'tClentified. 

HHCPCs selectedi :;Eori .. >grqundwater'as~Qciated with; au 4 include' <me' svac (bis(2-
ethylhexyl)phth1alat~:) ahd three ii:lorganics'(aluminum, iron, a:nd;m~nganese) (Table 
6-3). The EPCs: used. ftir calculating risk:are identifiediri Ta1?le'6-4. 

. . 
6.1.2.3 Surfac:e Water and Sediment Surface water and sep:i:mertt' samples were 
collected iIi a 'tributary north of the site. There is no a,PP<:irent ov~rland or 
groundwater ;migra,tiqnpathway from,~ au 4;tothe! trib\ltary,north ,of the slte.: 
Therefore, these media 'are not evaluated in this HHRA.· . 

6.1.3 Exposure: Assessment The exposure assessment is riondU:ctedto assess 
hypothetical pathways whereby humans are potentially exposed )eoartal:ytes detected 
at the site. The' exposv,re'assess!llent u~ed.the EPCs andhypothetical'pathways,to 
estimate the mlagnitud~ of ac.tual and/o~ potential human exposure; and t'{le 
frequency alld duration of exposure. This process was performed' for1 both current 
and potential f~~re site usage. Figure 6 ~ 1 describes the hypothetical exposur~ 
pathways in fwhieh hUmans could potE?ntially b~ e~posed to cq.emleal!,:> detect~.d at 
the site. A sutnmary of potential e*.posure pathways includirjg.'medlum and i!':oute' 
of exposure, th;e .potential exposed population, ahd the rat.ion~l~ for sele~tiori 
or exclusion is pro'vided in Table(j - 5 and de'sc:):'ibed in Paragr;aph$ 6.l. 3.1 and 
6.1.3.2 for surface soil and groundwater, respectively.' Receptor-specific 
exposure pa~ameters for each exposure scenario are presented .in ~ppendixF.l. 
Risk calculaticlll sE;rea,dsn.eets i'l1AppendixF. 5 .. contain the ,as's~ed exposure 
parameters atld ,calcUlatio~s of site-specific calicer and non.cc~l.Iic~r: risk. 

~ -,'. -.~.', . 

6.1.3.1 SUlrfac:e Soil Residential development is unlikely"'due to the sLte' s 
proximi ty t6 tl,le runway; however, this RI evaluated the: residential exposure 
scenario as la worst case s'certari.o. Excavation activities, S\l.:chas' installation 
of utility liines; are unlikely because of the 'additional eipense,j.ncurred due to 
working aro~nd the building rubble found at the site. Therefore, the excavation , 
worker was not evaluated in this HHRA.' 

Although the('''area is in a restricted portion of the' iI'lstallati<>;n, adult and 
adolescent trespassers could obtain access to the site .+.: Site: maintei:nance worker~ 
could be exposied to contaminants in surface sotllwhile i p~rfotming routine 
maintenance ;""such as we,,~dcontrol. HenQe, exposure rof ~duWtandch:illd residents,: 
trespassers ;:arid;stte wainten,an9"e worI<~nj" to surf~~e soi,] ¢ontamihants through 
ingestion, 4e,)~'~at c.c;mt~ct~: ahd 4:pha,lat1~ori:" of,,;pattiVcul~te:~ was evaluated in the 
HHRA. ,,,.'" ;, ;~ '" 
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Table 6-3 
Sel.ection ofHLiman Heailth Contaminants of PotentiatConcern in Groundwater 

Semivolatiie.organic Compounds: lpg/II 
:;>,'. .-".. ~-' 

bis(2-EthYlhexyl)phthalate 

Inol:QanicAnalyteslpgll) 

Alurni/:)l:im 

Barium 

Cal.cium 

Ch~i:i'rrjiim:i" 

Iron 

Magnesium 

Manganese 

Nickel' 
; .?' .' 

Potassium 

Sodium 

Vanadium' 

""" 

Se~;·noteson'.next page. 

r\ 
\\ :/ 

"----------

~< 

2/4 

,:2/4 

2(4 

3/4'-

,"., 1/4 

4/4 

4/4 

1/4 

1/4 ' 

, .4/4 

474 

2/4 

Reporting' 
Limit 

Flange 

10 

Remedial investigation, Operable Unit4 
. NayalAir ,Station Cecil Field­

. Jacksonville;; Florida 

'Detected 
: Ci:incenfration' 

- Ran'ge .: 
Mean2 

:::: Background 
',- Screening,' 
~Concentrittioh3 
.., .-c .. ; 

-) 

.2J-6J 4J NA 

/"\ 

c 

Risk,;ba~ed 
Concentration4 

4.8 

, Florida 
_, 'Guidance ,. , 
:Concen1r-ation5 . 

6 

200 

2,000 

NSC ... ~. 

B 100, 

300 

NSC",' 

50 

100 

NSC 

160,000 

. .,. ~ 

,), 

f'; 

Analyte .£.: I ,.,. 
!:IHCPC?,; ~~Reason8, 
(Yes/No)" 

:Yes 

--Yes; (~~I 

""'; 

No B 

No S 

'filo, B 
-. 

Yes' 

.c,' ,1)10" S 

Yes 

No,:' B-

No B 

No' S, G' 

B 

I~ 
'''---_./ 
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-:ra'ble o6-3" (Gontinued) , ' 
Selection of Human Health Contaminants of Potential C()ncem in Groundwater 

F,lemedial investigation, QP~~able Unit 4 
, Naval Air Station CecilFielcj;~, 

Jacksonville, Flori~,a:: ", 

f\ , ! 

, Frequency of detection is the number of samples in which the analyte was detected in rela:tio,m i~ ~e tot~1 number of samples analyzed (excluding rejected values). 
2 The mean of detected concentrations is the arithmetic mean of all.samples in which the aryalYteCiwas detected. It does not include those saiTipJ'eswifh "Roo, "U", or "UJ" 

validation qualifiers. . . . 
3 The background screening value is twice the average of detected concentrations ·for inorg~nic al1.a!Ytes i~ background samples. 
4 For aU chemicals except the essential nutrients (calcium, magnesh:jm, potassium, and sodii:lrri). iU.§'. En~iro~mental Prot.~ction Agency (USEPAfRegion III Risk-Based 

Concentration (RBG) table for tap water exposure per January 1993 guidance (Selecting ~pqsuieSRoutes and Contamh{ants of cOncern by Ri~k-bas~d Screening,: 
EPA/903/R"93-001) was used for screening. Actual values are tak~n from the USEPARegi9n"III~Ei.t tabfesdated October 4, 1995, which are based ~n an excess lifetlrne 
cancer. risk of 10'· and an adjusted hazard quotient of 0.1, For the" essl!,fltial nutrient,' screenIng 'values were derived based on recommended daily'allowances", . 

5 The values are from Florida Department of Environmental Protection "Gi:ound Water GUida.hcl'! Con'centra;tiops," June 1994. 
• Analyte was included or excluded from the risk assessment for the follpwing reasons: ~: 'S, ) .' . " . .' 

B = the maximum detected concentration did not exceed twice .the arithmetic mean of detec:ted concentritions at. background locations andwiil not be considered further. 
S = the maximum .detected concentration did not exceed the risk-based screening concentration ind wi!"1 notbe ccmsidered further. : ) ", 
G = the maximum detected concentration did not exceed Florida's gufdance concentratiori: and;,wili not be considered further. 

7 The value is the average of a sample and its duplicate, For duplicate samples having one:nondet~Ct val~e,'; 1/2 the contract-required quantitation limit/contract-required 
detection limit is used as a surrogate. " ". . " 

• The value is based on hexavalent chromium form. 

Notes: 

~. 

t' The average ofa sample and its duplicate is used for all tabl~cal:culations. 
Samples include CF10MW2, CF10MW3, CF10MW4, and CF10MW5S, ~," " 
Duplicate samples include CF10MW5S, .,;-: ',' "" .. , ,.. . 
Background samples include CFBKMW1S, CFBKMW2S, CFBKMW4S, CFBKMW4SD (l)~pli~ate),·tFBKMW5S, CFBKMW7S, and CFBKMW8S. 

l::: .:: " I~' "'I: . ;' -

HHCPC = human health contaminants of potential concern. i 
JlQ/l = micro.grams per liter., '" 
J = indicates chemical identified by chemist, but quantity was es!.tm:~ted. 
NA = not appropriate. 
NSC= no screening concentration available. 

.., 

l·: 

:\~ 

k ,- '; 

.,~: 

;rl." 



Table 6-4 
, Groundwater Exposure Point Conc~ntratioris for 
Human Health Contaminants of Pot~ntial Concern 

"' -

Remedial Investigation, Operable'Unit 4 
Naval Air Station Cecil Fiele;! 

Jacksonville, Aorida 

Chemical 
Frequency 

of D~tection' 

Exposure 
Point 

Concentration3 

Semivolatile Organic Compounds lpg/II 

bis(2-Ethylhexyl)phthalate 

Inorganic Analytes Ipglll : 

Aluminum 

Iron 

Manganese 

2/4 

)/4 

4/4 

1/4 

6J 

t1060 , ' 

~<, ; 
:~49.4 

6 

,1.060 

2,180 
. ~ 

49.4 

, Frequency of detection is the number of samples in which the~~an~lyte 'iNas d!"tect~ddi~ld~d by:th~' number of 
samples analyzed (excluding rejected values). " ',' , "',.,' l , 'j 'J .,. ' 

2 The 95 percent UCL is calculated on the ar,ithmetic mean of all;s~mples using6n~ihalf"the contraqt-requirEld 
quantitation limit or contfact-required detection limit for sampl~s jepOrfed as nondet~cted,conc~nttations. " 

3 The exposure point concentration equals th~ 95 percent UCL I/nl¢ssithe m~irfLum det~cted cO~centr~tron:is:less 
than the 95 percent ucLl If there are nine 'or less total samplE!~, th~im'~imMn{id~te¢te~ c{onceiitr~tiohi§ the 
exposure point concentration.,; :~: ' " , :;" 

4 Value is the average of a sample and its d~'plicate. j 

Notes; 

CEC-OU4.RI 
MVL.l0.96 

- ,<' 

% = percent. , . 
UCL = upper confldence!lmit. . 
Jlg/ I = microgra~s perliter. '," . ""',, ",' 
J = indicates cherf,ical id~ntified bYc,hemist; put quantity~a~ estirT!at~d-! , .. 
NC = not calculattd. c. ,," ", ' '" 

( 
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Medium of 
Exposure 

Current Land. Use 

Sur.face Soil 

Subsurface Soil 

Groundwater: 
Surficial Aquifer 

Surtac.e Water 

Sediment 

F.iltilr'e'tand'Use 

Sui'fa'c&'Soil·" ~£?," 

Subsurface Soil 

.r.:~ : ,:: '"cr., 

Groundwater: 
Surficial Aquifer 

r. ) ~~_/ 

Table~5 

Summary of Potential Exposure Pathways, 
Operable Unit 4 

Rern,ediallnvestigation, Operable Unit 4 
, ',Naval Air Station Cecil Reid 
",,',-Jabks6nvlile, Aorida 

Route of Exposure 

Dermal contact with soil, 
ingestion of soil, and inha­
lation of fugitive dust. 

' .. "PofentiaTlyEXposed' PO'pTllatiori-' ' 

Resident (child and adult) 
Trespasser (adolescent and adult) 
Occljpation{ll'-,\'orker (adult) _ . 
§ite lmaintenance W2.rker (aduU).;;· 

i("'·:··'·' , '.'~,:.""" ',' ~ 'p"::~;b: _.·, .... c"., .... _" " 

Dermal contact with soil;; 
ingestion of soil,.and.inh'a. 
lation of fugitj)(e ~ust,.,;.; 

{"".,~,._. e,; 1"'~.''':;':'~'''' 

• 1.-'"" 

Exc8.vation"worke'((adult) '-' 

:'-~' 

IngE!cstion of groundwater as Resident (agcilij' " " 
drinking water and inhalation 
of v~latiles while showering. 

Inge'stion and dermal contact Trespasser (adolescent and adult) 
with.,surface water:' 

Ingestion and dermal contact 
witt{sediment. 

oefiTl'al contact with' soil, 
"rrig~stibn'Of soil, and inha­

lati&,n of fugitive dust., "" 

Dermal contact with soil, 
ingestiQno't soil,andinha,: 
,1~trOQ:Oftugitive dust. 

,,', ." '.<"., ,'., ,~ ," 

Trespasser'{adolescent and adult) 

Resideni''(chiiCi' and'~ault) 
T respasser(adolescent an-d adult) 
,Occupationarwork~r (adult) '''' 
~Sj;te·,rnll.!~teE'~,!~,e, ~~rke.r @du!f~~~:,' 
Excav.ation ~()rker(adult) 

Ingestion of groundwater as Resident (adult and child) 
drinking water and inhalation 
of volatiles while showering. 

0. 

SelectedJor " 
Evaluation? 

No 
Yes 
No 
Yes 

No 

No' 

No 

No 

Yes 
"'Yes' 
,No 
Yes; 

No 

Yes 

'?,-;, 

No humans currently reside at OU 4. Adolescents and 
adults may be exposed to contaminants in the, surface soil 
whiletrespassing.Site.maintenance workers may be ex­
posed to contaminants in :surface s~ii ~hile pertorming 
routiiieslfe; aetiliitres: ".-

Exposure tb excavation Workells m>t e)(pectedbecause' 
the ·fiU·.mater.ial·, contains building· rubble,.making·. exca­
vation acti~ities very difficult.." Site records do not indicate 
subsurface contamination; , .,.., .' , 

There are no C::lJrrenfexposures to groundw'ater. 

stormi;;ater runoff from the site migrates toward Rowell 
Creek, which is partofanotner'sliJdyandwili not be' 
consider.ed,c<inthis,study. The tdbutarylocated, north of the 

,1?j~. is.not ~~pe9ted,torE!~iverlJnofffrom th~.!i!e;., 
Stormwater runoff from the site migrates toward Rowell 
Creek-,which' is-part of another' study 'and will not 'be 
considere.d in, this stydy" The, tribl!tary Iqcated north of the' 
site is not ex?~cted ,!? receive runoff from the site. 

-Residents"andsite~maintenanceworkerscoulcibe'ex-
posed to co-nfarninarltsih'surfacesoilduring everyday 
activities. 

Exposure to excavation worker is not expected because 
,~-Jh~tiILr:T1literiai.contilinstjuildi~g ru,!:ible making. excilVa. 
""'tiOI'l.: actiVities verij, dlfticult.Site:.records do,. not.i.hdicate 
,s~,bsudace con~ainination; _.. '" ',' , 

If OU 4 or arelis downgradient of OU 4 are developed for 
residentiaJuse, drinking-water Wells in-thesurficiaraquifer ; 
could be influenced by contaminants in. the groundwater ' 
associat~d with OU 4., Therefore, future res,idents ,c()utd ' 
be exposed to 'contaminantS in th'e'surticlal aq~iier.''" '. 

~ 
( ) 

------~/ 



( 

6.1. 3.2 Groundwater Currently ,groundwater atOU 4 is nO't used for any potable 
or nonpotable purpose. However, if areas hydraulically downgradient of OU 4 were 
developed for residential use; theIr exposure ·tC> cohtaminants in groundwater could 
be an exposure pathway. Therefore, hypothetical future domestic use of the 
:surficial aquifer (adult ingest~~·iS. 'q.ndinha:lat~ort'of volatiles while showering 
'and child ingestion) was evaluate(;i,in the ,HHRA. 

'6.1.4 . Toxicity Assessment The purpose of the toxicity assessment is to iq,entify 
adverse effects associated with exposure to each HHCPG and to identify the 
relationship between level of exposure and severity or likelihood ofadyerse 
effects. The toxicity assessment methodology is discussed in the GIR. The GIR 
and Appendix F _ 2 to this report contain brief toxicity summaries for 'HHGPCs 
identified in I'>urface soil and groundwater at pU 4. ~ppendix F. 3 9q~tains dose-' 
response information for the HHCPCs. Dose-res'Ronse 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 characterization (Subsection 6.1.5) to estimate 
;the excess lifetime cancer risk (ELCR) for carcinogens and. the. noncancer or 
haza~d, indexCI-lI) for all HHCPCs. Uncertaint1~.sassoc.iated withchemicai - specific 
:toxici ty values are discussed in Subsec -Cion.6 .1,6 ... 

6.1. 5 Risk Characterization "Risk:characterization involves integration of the 
exposure and' toxicity assessments into a qualitative or quantitative expression 
of potential human health risks' associated with contaminant exposure. Both 
carcinogenic and noncarcinogenic risks wer,e eS,timCJ,ted for each HHCPC and each 
comp;tete exposure pathway selected for evaltiatiqnin the exposure assessment .. 
Risk'e·stimates 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. Table6~6summatizes the cancer and noncancer risk 
under a current land-use scemi::do. Figure 6 - 2 stihunarizes the ELCR associate<l 
,wi th current land use, and Figure 6 - 3 sUIiunarize§':th'e HI for current land lise.~ 
'Table 6 - 7 summarizes the cancer and noncancer )risk for assumed future land use.; 
Figure 6-4 summarizes the ELCR, and Figure 6-5 summarizes 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-l0 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 4x10-7 and 8x10- 8 , respectively. For 
future 1and~use exposure scenario, the aggregate (combined adult and child) 
resident ELCR is 6x10-s . 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 (lxlO-4 to lx10-s ) but is 
above Florida's risk guidance value (lxlO-s). 

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 4xlO- 7 and 8xlO-8

, respectively. The ELCR for the trespasser and site 

CEC-OU4.RI 
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, ,', Tabl,e, ~,6_, , , 
Gurrent Land.,UseRisk ~UJTlmary, 

.- R~~,~diall~Ve~iigation,Qp~~~b!~ Unit 4 
" ' , Naval Air Station t~cii Reid' , 

'JacksonVille, 'Florida: 'i 

EXpasureR6ot~ 

Surface SO,il, ,'" 

Adult trespasser 
.~ , ) 

Adol~~ce.nt trespa~~~r 

</ 

'Site mailltenanceworker 

~ '; t, 

:'ihcide~ta'i i~gestion 
Dermal contact 

'Inhalation 01'particul~tesi ' 

Total adult, tre,spass~r risks 

Incidental ingestion 
Dermal contatt 
Inhalation ofpa:iticulates 

TotaLadolescerjttrespasser risks 

Total trespasser risks 

, InCidental inge~tion 
f Derlil'al contact ' 
Inhalation of particulates, 

,Totalsite,maintenance worker risks 

Notes: , The values, used in this table ar~ ,calculated in Appendix F,5, 
, .' " ,,- ~. :" . i ~" . _ . , '_. . - ~ . . ", 

HI = hazard index. 
, ' 'El.:.CR = excess lifetime cancer risk: ' ' 

CEC·OlJ4.RI 
MVL10,96 

ND = no toxicity values available for calculation. 
NA = not applicable. 

6-12 

(,~\, ." - ) 
,~ , 

Cl.01 2><10.7 ' 

0.02 -1x10·8 

: ND" 5x10'12
, 

0.03 ?x 10.7 

0,02 2)(10.7 

0:02 i~1O·9 
ND 3x1O·12 

0.04 2><10.7 , 

NA 4x10·7 

0.003 7x10:8 

0.OCl9: aido,9 
ND 2><10.11 , 

.. ( 0.01 8x10·B
, 

',"f 
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Table &-7 
Future Land-Use Risk Summary 

Remedial Investigation, 'Operable \Jiiit~" 
Naval Air'Station Cecil Field' 

sJrfAce Soil .' " 
... AdultR!3sJ~eht 

Adult trespa§ser 

Adolescent tfespasser 
" 

Sit~\ rrlllintenance worker 

Notes: Th~.v~lue'S 4sed in this table are .' 

CEC-OU4.RI 
MVl,10.96 

HI.~;h!i~~tg!index. . 
ELCR = excess lifetime cancer risk. ; 
NO = no toxicity values available 'for calcu' 
NA = not applicable. ' 

Jacksonville, Florida 

Exposure Route 

1 -~ 

ELCR 

0.08 2x10-6 

0.D1 1x10-7 

:'NO 3x10-1O 

.0.09 2x10-6 

0.7 4x 1 0-6 

:0.2 4x10-8 

.}~p" 3x10·1O 

!0.9 4x 1 0-6 
;. 

!NA 
[' 

6xlO-6 

, 
l-, 

'O.D1 2x1O-7 

;0.02 1 X 10-8 

!NO 
, 

5xlO-12 

1 
I 

.. "fQ,O~l.~ 2x10-7 

.!0.02 2x10-7 

10.02 7x10-9 

lNO 3x10-12 

10.04 , 2x10-7 

NA 4x10-7 

,0.003; 7x10-B 

iO.009: 8x10-9 

NO 2x10-11 

8x10-B 
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niaintEmance wor/kerIs wi thin tJieUSEPA' sallowable "cancei"' rIsk range (lx10-4 to; 
lx10-6) and be19w Florida's risk guidance value (lx10-6). 

Eor ~iirrent l,.}~rid-use surface soil exposure scenario, the HIs for the child and( 
a,d,g ii, trespa;$s,er and site maintenance worker are 0.03, 0.04, and 0.01" 
~es'P~ritive1y.; 'l.'he HIs for the potential future exposure s~¢.ena,rios for child and! 
adoiescent J:"J:s~dents are 0 . 9 and 0.09, respectively. ,.Tl;ie HIs for current and" 
flu~iI~~ 1anq)\1~e scenarios are lower, than USEPA' s and F~~~: s target HI criteria; 
bfl":" >", '".. ! 

, ,-,~ ~,< 'y 

",.,:', 

6 .1; 5, .. 2 GJ~4h4water The risk calculations for exposure to HHCPCs in groundwater 
dre'spown In;i'a;ble F. 5-11 andin,.I}IH?~~p:dt.;l{.."f. ..' gvxx§ntly" there are no! 
po~a~le suppLy ~e11s at the s ekposur~ to groundwa-; 
ter. ,)1'y.ty,re j:l.ggregate r ilteted gr9undwater and~ 
:iinha;~atidh,; •. ~J io1atiles whi ELCR of bHo-6. Bis (2 - , 
~th§lh~~yty.p\tli'a1ate is the grouitdwater/ that exceeded: 
~cr~~cJ;1.i~g~¢fi¥telria. The ELCR, 1.S ""'''''''''"''"HSEBA' s'al-lowab1e cancer 
:Jisl(~;i?~i:t.g§:eix1!0-4 to 1x10-6)~' guid~ncET v~lue (lx10-6). ; 

> ./ \ .• -," -.'; :.:.- :.:,.-~:' .~ :.-, ,:: ~ 

]he,HTfor,.grouhdwater inge~4 'A 
Hotentia1 futurle child res ,. '~""'i+","" .. y 

, 'I 
These HIs do nqt exceed USEr~,{s 

''?":?-. 

Aluminum and ir;on in unfi1t~!,Jd slmp1estere deitected(at concentra-
tjions exceeding Florida's "0 Standadis (FDEP, 1994). Bis(2-· 
ethylhexyl)pht!ia1ate was dete,cte!d a')'~"1}<fen~iatToh'~e'qliii1'~(r'tfie"'~rinking water! 
Jtandard. Therefore, remedi£?.[ gc:, ,To, s qRGOs) Will be; discu~sed for these 
~hemicals in Subsection 6.1.;7;:, . " % . 

~ .1. 6 Unc~rta:imty Analysis' .,,:iGener.a, "unc~r,tain~ies"y.associatjed with the, 
G,ollection;\ analysis, and eYa1;5~~rv fi sure assessment; toxici tY1 
ctss!3ssment;7'anq. the risk est;:Lina';*:~r, ussed:in the GIR (ABB-ES,l 

J!~:~iate~i~~·~~P::~i!~t:~c;or!~~. ,b~f[;\;a!~f~~~t~J~~;eri:~e~~r:t::!o:iS~~S:~~; 
below. . w' '. \. ~;,"t';,;o,.,:~~)\~!:~,';~::*'; 

Bis (2 .iiet:l,ly1hexy1) phthal.:ate tti/'" i;pCi9I'iUiibnj;;iplasti~izer :Bor resins. Because; 
bis (2 ~:ethy1hexy1)phthal:~te o;:,;:ri\,,:~;~~;<;,g$ed in"{ sampling and laboratory 
equipment ,! its detectio~ in, ~~v~;iG~~n~t~lsqI11p,leS9~n o,f;t,sJ'}:be attributed 
toc6ht'ainination during sample co:\-1ectidn or ~ilalysi~ (USEP~, 1991) . 

.: Arsenic is a naturally occurring ·elerne~t. Since no reco'rd of arsenic; 
disposal has been found, it is likely that the arsenic detected is 
naturally occurring and, therefore, presentSE natural risk. 

6.1.7 Reme-dia1 Goal Options RGOs are deveLoped for ana1ytes having an 
Associated ELCR greater than lxlO-6 or a hazard guotient greater than 0.1. 

6.1.7.1 Surface Soil Arsenic was detected in.' one surface soil sample at a: 
,doncentration above Florida's risk guidance level. The surface soil RGO for; 
'arsenic is presented in Table 6-8. 

CEC-OU4.RI 
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Table 6-8 
Remedial Goal Options for Surface Soil .-

Remedial Investigation, Operable Unit 4 
Naval Air Station Cecil Reid 

JacksonVille, Florida 

Excess Lifetime Cancer Risk and 
Hazard Index and 

Detected Corresponding Sbil 
Concentration 

Exposure Point Corresponding Soil Concentration COncentration 1 ,. 
Florida Soil 

Analyte Conce.ntration Cleanup 
Range 

(mg/kg) 

I I I I 
Goal 2 

(mg/kg) 
10-4 10'5 10-6 3 1 0:1 

Arsenic 2.7 2.7 140 14 1.4 NR NR NR 0.8 

_. 

1 NR in these columns indicates that the chemical is not associated with a hazard index greater than 1. 
,., 

2 The ,value is from the Florida Department of Environmental Protection memorandum titled "Applicability of Soil Cleariup~ Goals for Aorida" dated 
January 19, 1996. 

., 

Notes: mg/kg = milligrams per kilogram. 
NR = the remedial goal option exceeds the maximum detected concentration: no action is necessary to achieve this goal. 



6.1.7.2 Groundwater No analytes detected in groundwater samples exceeded ei ther 
the Stateor.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. preseP,ted :i.np. g;r;:J~1.,mc:iw.p.ter RGQ t~9,.bl.e_Crable 
6-9). Bis(2-ethylhexyl)phthalate w'as detected at a concentration equal to the 
Florida Primary Drinking Water Standards ; a l1.llJ!inum and ir9uexceeded Florida 
Secondary Standards (FDEP, 1994). Secondary standar(;ls are;rtPt based on risk to; 
human health, but on aesthetic considerations such as .taste:and odor. . , 

" au 4 is not suitable for residential or industrial development without. 
significant alteration to. the existing land csurface. Also, the site is bordered 

<: •• • • • " ., f 1-r , •• :~. ~: 

on the hydraulically downgradient :side by ;,tra~sitioncn uplarid,; and floodplain 
swamp habitat associated with Rowell Creek, which will likely, prevent future 
development downgradient of the site. Bas§d on these. s;i,t¢-,.:speCific consider­
ations, future human exposure to unfiltered' grQundwater is not ,expected. 
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Table 6-9 
Remedial Goal Options for Unfiltered Groundwater 

Detected· 

Analyte 
Concentration 

Range 
Ipgj 1) 

bis (2-Ethylhexyl)phthalate 

Aluminum 

2-6 

I 669 - 1059.5 

Iron 529 - 2,180 

Manganese 49.35 

Remedial Investigation, Operable Unit 4 
Naval Air Station Cecil Field 

Jacksonville, Florida 

Excess Lifetime Cancer 

Exposure Point Risk and Corresponding 

Concentration Soil Concentration 1 

1pg/1) 
10-4 10-6 

6 600 60/ 6 

1,060 NA NA NA 

2,180 NA NA NA 

49.4 NA NA NA 

1 NAin these columns indicates that the chemical is not associated with a cancer risk greater than 1x1Q·6. 
2 NR in these columns indicates that the chemical is not associated with a hazard index greater than 1. 

Total Hazard Index and 
Corresponding Soil 

Concentration 2 

3 0.1 

NR NR NR 

NR NR NR 

NR NR NR 

NR NR NR 

Florida. 
Primary and 
Secondary 
Standard3 

6 

200 

300 

50 

(~ 
\\~':-...// 

Federal 
MCL4 

NS 

NS 

NS 

NS 

3 The value is from·the Florida Department of Environmental Protection memorandum titled "Florida Ground Water Guidance Concentrations" dated June 1994 . 
4 The Federal MCLsare identified in the U.S. Environmental Protection Agency "Drinking Water Regulations and Health Advisories" dated May 1995. 

Notes: pg/1 = micrograms per liter. 
MeL = maximum contaminant level. 
NR = the remedial goal option exceeds the maximum detected concentration: no action is necessary to achieve this goal. 
NS = no standard available. 
NA = not applicable. 
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7.0 ECOLOGICAL RISK ASSESSMENT 

This Ecological Risk Assl?ssment (ERA) evaluates actual and potential adv,erse 
,effects" to eco1ogica1retep'fdrs':associated with exposure to contamination from 
'ou 4. The 'ERA for ,a:I.F,·k,was. c6rllP1eted in accordance with the methodologies 
described in theGIR/ (ABJ:!.'-ES, 1996)~nd current guidancemateria1s'{or ERAs 'fl.t 
'Superfund sites. incluQtiiig'th.e fOllowing: 

," . 

RiskAsse~sineIlt Gtl.ida,hce for Superfund, Environmental Evaluation Manual 
(USEPA, 19~'9a) ! 

~.,'. ;'I~ 

Eco1ogicaV::A.sses~mentof Hazardo.us"W<!,Ste·.H;t:~~,; ;A Field and Labor~i~ory 
Reference" (USEPly; 19,89b L ,'" 

.• : I 

Ec;o10~(~ .. s:.ilAssessment of ,S~perfund Sites, An Overview (USEPA, 191~la); 
Fral)1.e.w.$rkfor:Ec~16gic~'1 Risk Assessment (VpEPA, 1992a) 

Recent risk;','k'~,ses'sIl!~ntguidane:e:; inc1uqing theUSEPA I~E.co Update" bulletins 
'(USEPA, 1991bi:i1992bj'1.992f1:c:l.tf~;;'teceht pl.,lblications (e. g., Maughan, 1993; Suter! 
(1993) were also.con$ulted; ..,c;: .,. 

The introdUc.t:ionfo:t t:h~.:OU 4ERAin~ludes the ·prob1em'fQrffiu1ation .. , Problem 
formu1ation i is: the'iIli£iaI' .st;:epbf the E% p[ro.cesi;"whe~:JlS§!;t~cept6rs';exposurE? 

.pathways ,;' apd th~':assessm~nt and mea~1,1renient endpoints are selected fo~ 
; evaluation'. L . ;," 

. _t: ". • '." i 

, . . 
· IdentificatioriofReceptorS. 'TerrestriaL ~nd aquatic flora and'~al,ii:ia potentially 
.occurring' at Cecil Field are presented in'ithe GIR (ABB-ES ,1996) .. A discussion 
of flora' :arid ...... fauna observed at OU 4hy ABB-ES "ecot'ogists';' :LsT'provided iI]l 
Subsectioll~~·hl.1 and 7.1.2 , respectively. Th~ possible occurre-hceof rare i 
threatened',>endangeredi,'and . commercially exploited species is, .disc\.lss'ed in 
Subsection 7.1.3. ' 

Wild1ife:r,eceptors, terrestrial plants i andterrestri:a1,,,.inYert.ebra'tes are 
expected robe found in the upland area,s of OU 4, and aquatic receptors ,are 
likely to. occ.ur in th~ wetland portions 0.£ OU 4., Aquat'i'c,recei>tors, potentially 

· inhabiting .Rowell Cr~elc, the small tribut~ty in the no.:(th~rnj,pprtJRlvof the,site j 
'and the drainagedit(!fl a.~df1Qodp1ain swalitp in the southern"PQrH.on ~I .the sit~ 
(shown on Flgure 7-.1) .inc1ude a variety of invertebratep,p,lants,a1gae; 
reptiles/amphibians, .,' and possibly slllall fish. < , , 

Identification of,"Exposure Pathwavs. Exposure pathways are· identified for four 
,groups of ecologH:al receptors (terrestrial wildlife "t!i'lrrestria1 plants, 
terrestrial invertebrates, and aquatic receptors). The '~~ti()'§l:ii:"~':p.~thway includes 
a!?pU.r(!J~, pf(!()nt:,a.m~nat:i9"n, ,p.pt:ent:~aHy ~contamin~t:~(tJ!lE:laJal 'j:l.l~~,'an:,e*posure route. 

· The exposure pathways from the OU .4 w?ste source to ecological receptors., are 
depictedih tife:12ontariii~antpatqw§:y,model on Figure 7 -2. .. '<i.:' 

"".: " , '" ~ ., )" 

, . <.. 'I 

'The model depicts all pote:r'l~iaW !i'lxposure pathways, however, shading indicates 
on1yt=hoB.ep.a:t,hway~., tn,atareeva:lufl:ted ;in the ERA for OU 4. This limitation is 
necessarY!:t:o:';f,oQus"~h;:'ri,~k'~vaTuahon 6n the pathways for which (1) contaminant 
exposures are th~highest and mO$t;: Hk~lYt:o occur agd (2) ,there are,adequate 
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data perYait!ing to <the' receptors, contaminant exposures ~ and toxicity for 
completion of r~sk analYl"ie~ . .' Ej{poS\lre pathways! 'evaluated inc·lude~.,portions of 
food 't'hains (e: g., surface ~oil;, -+\ prifuary consumer' -+ s,ecoIlda*i coilsumer -+ 

tertLity consumer) as welJ las, other idirectiana i:ndiiect ~expbs~re~.; 
.' . ~ ;, 1'. J f,)t i -~~f ~ ~ ~ : : ~ {~ _( i. 

Terrestrial Wildlife. The, e~ppsu're.,r~utes e~alha~ed fpr: wf.l<;llife r$pres~nt those. 
p4th~w~ys that;: ~re belie~e4 to :c.9ntributelt~e ih~g;Ji,~,§·t; ,P9t;:ept,ig\L coritaminant 
e*p9~\ltreS .'th:~~e exposure tOl,1te~ intlude tI}gest~onpfis9qand: f9q,d items that 
ate~'cohtamit:l:ate~ as a result of acCi,unulat~qn fof; constit~ep.ts f)~qm/: sit~ media. ' 
An <;I,s§1,1IIlption;.~as made tqat"f fur I ,~;Eeathers ': o~ chibiJ1PUS~ e~os~dEit:on limit the 
tlia~sfer of,:conitamination ~crosst1ie dermi's;~ tl}e1;"e~o~e i e*p(ls\lr~~, reJ-ated to 
dermal contact are not evailuate'd ~ a~ part. of) this,EAA. ".. E~p6sur.esretated to 
inh~ici'tion ~eR~ not evalua£e'd bec~u~e tlii$ \p.9:th'o/aY.isl ieri~tally 'c'ott,Si,dered an 
i*signifi,gyant route of .expo:sur,e; e;x.cept 'in, uI\us'ual ~ d.r9timstari'cesi,: such as 
folloW{tig'~',,:s,pill or rele:q~ie., ,'i, . ,\~ "! '\ ' 

p~te:~~,~Ji:~:~~t:~inant expos:ur:'esfqr 'reptilep ~nd aIllPhi;braris ~x'tJ 'at OU 4, but, 
w~ren9t· ~Y~}.;uated due toa'liack'df 'scientific li tet.aciure ,:relatiI).g con:taminant l 
e~posu:re$;;:t(r adverse respon:ses t:oi tlhese taxa~ 

Ter~e~t'-r'i'ai Pi~ritsand In.Jei£~br~teJ: Terre~thal ~'iaiits and. soil inver;.tebrates 
may be exposed to contamination in! s\lrface:s,O:Ll1:?y direct contactiwith'and root 
uptake (plants), or ingestidn; (iitvhtebrates}of'sb,i1.~ ,Terrestria.!l"plants may 
also be exposed' to contamiIlation,ingroundwateriIl:,the sou,tl;ternportion of the 

:!:~r:;;or:. water is at ;dh!e,gro\t;It4,; i surf~i1;' ; or;:*h~re foots]:',each a" zone of: 
'0" ( .' ~"> t 

i"; 
~", ", >:' 1 . ~ 7J? f' 

Aquatic Receptors. Exposut~£pathw~ysi eval~at~d for' a,quati~'receptors (:Lncluding 
ipvertebrat~~, plants, amphibians }ti.nd fis:h)~'t;: OU 4'incluci,¢ direct;contact with 
groundwater:,frolfi the surffci,i=il ag'uifer (is it d;ischarges to \R~we.li :Gree14 and the 
s~amp in t,he southern porttim o£t);l$"s~te: :No evaluation; 9f J:-is:k;;S to,' aquatic 
organisms: ~;tom ' exposure. to gr?~nd¥at~r, f;r:om the~ inter~¢diate' ~ aquifer was 
performed:J:)e.:~ause, as discussed in Settiotq3 . .5 l : grouniiwater from the ;inte,rmediate 
aquifer d6:$~/not dischargetp' the s\trface ,Act 011 4. AJ.thougp groundw9-teri'from the 
s~rficiaL;:a,quifier at 011'4 ;'4J~'c;h¥'t'ges' tl~ ~owell r:Creek~ onlya; qualitative 
evaluation;, d'fimpacts to aquatic ,organisms, in iRowell; Creekll{OIIl OU 4. gro;undwater 
was perfotine,\~Jn this ERA. ,E;~~,o*UX~$ to. aqua,~ic li{e in~hat:poF~:iJOrl of Rowell 
Creek have:, been previously eval1;latec;l as, ;part of the OU 1 ERA (~B'B-ES, 1994a) 
because 0V, :!i'.gtoundwater is likely' tob~ ~he pri~ary inf~h1eric;'J.ng: factor on 
potential adverse effects to aqua'tic org<ilhisrlts. 

Aquatic lihrnay aJ,so be exposed t!o~ contaIij.ina'tiort' ip surfCice w:at~r i;ariii ,sediment 
in the .. tribl.ltluy at the north end ~of au 4 or fni:he dIjairi~ge' 4,'i:tch ~aI\d ;'swamp in , 
the sottt:he;m portion of the site as a'result o:fdil:-.ect ~ontac(with;cin~, ingestion. 
of these media ::,' These pathways were not evaluated as no effectsatt:!riblitable to 
011 4 w~re oQserved in this segmept of Rowell cre~~ ,during the OU 1 BRA. In 
addition, ;,no ~surface wateir or sediment chemical d~ta'exist forsur:lf:ace ~water or 
sedimeri.t' in, the southern portion :of OU 4 and, as ;'d'~~cussed ir(Cha:pter; 3.0, no 
ttansportmeqhgnism exists for ch~micals to migrat~from site surface soil or 
ground~atElr' in:the northern region of OU 4 to the ~:w:dace wafe:r or seqiment in ' 
tl}etrtbuta,ry, a.long the northern ~ite boundary." 

; f, .,', ?:.' -

~:, 

fdentific~tion·,ofEndpo:irtbs. Thea:sses'smetrt'atitlrri~as~rementi et\4poi,nts:selected , 
tor th'eQU 4 ;iERA are listeo. in Table 7 -1. Assesstnent: endpotnts' re~.r.eiEmt the 
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~'. 1 ' 

Surfaee Soil 

"I 

~Mta,pe Soil; 

':,',,---

Wildlife" \ 

',Terrestria,l , [nverte­
brate~ " 

,Aquatic' qr~an'" • 
,isms ,'j 

'Tabl~7.,{'" 
El1tJp6ints'fQ'rE~,Qlogif?'IASSeSSn1,E~ni 

< ./,'.<.," ; '- . : ",; :. " ~ •. ' i_.' , .... ;,-' .:: ";' _:: 

_ (- ',c, ' '.-l~-,· _' i"- ~ :" -" , ,; . " ~. ~ _,"- ," '; .' _ ' _ .'C' 

'Remediallnv~s1igation, Operable Un,it4 ' 
Naval Ai,,;Stalion' Cecil Field:"'· 

<laOksolilljllE!,(Flo~ida ,:: 

Maintenancaand prOductivity ,qf 
wildlife populations~nt;lcommlJ-";., 
nities. 

Maiotenance and productivity,Of 
terre~trif1;1 il)l'e~~brate cOIT1J))H,n,itles. 

'0ra,1 contaminant doses (mg/kglBW-da,y),,' 
"Qa,§l!.d)QJlm~aswec;l.adv~J~~ ~ffec~s on, ',' 
growth, reproduction, or survival (i.e., Leso 
studies) of mammalian or avian laboratory 
test popu!atiol1s. 

,Cont,arTlinant cpncentratiol1s.(mg/kg) in 
surfaqe soil ',ba~ed onr:n~a,syrecf aq",erseef-

; fects'on surviva'l '(I:e:, L~~'st.:iCli~s)' of terras-
~ trilil'invertebrates.' When ndsurllivalstudies 
were available, measured. adverse effects on , 
reproduction and growth are used. 

MaJntenande ~nd'pM&uctivityof 
:'plilnt commuhities. ' 

i " ~ Conta~in~trif66'nce-ntratid~~ tmg/kg) in 
sllrfacesoil at which adverse'effects on 
growthnreproduction" or sl,(rvival,ofterrestrh 

," i a\ pla,ntli, areobs.e~ec!., 

'Mafnte~anceand produclivityof 
a:qiJlitib populAtions " ',' " .' ,,: 

'Contami~ant concet1tratfbns (pgll) in sur-
r ,face 'water. at which' adverse effects :on 

growth, reproduction, survival, or biodivers­
,,';' ity,9t I:l,q\-iatic.p!ants, aqua"iq jflv~rt~l;lrat~s" : 

~llll?nj,l;lians"l:lnct~i$~, !l!e q~serv~d. 

?Notesi 'fng/kg':~ milligramspilr'kilogram. '", , , , , ; ::' '; i 

i 'e"! BWC=:body weight.,,,,, ", ,', " , >' ' ',' 

" 'LQso/= pontl:lr:l)i!1~nt;col),qer1tra~i!cm~stim!ltedto r~~\llt inthe. death ()f SQpercent,of an;!'I'Spose9,poRulati?n. 
}Jg/l = rnJC?rc?gral)1s.,I':'~r H~Elr. : .,; [, 

'"" 

", -' 

Y .. ' ,; 

'. , 'j 
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ecological component to be prot~ct,e<i", ,whereas the' measurementenclpoints 
approximate or provide a m~P.sur~,()ft4~~chiev:ellwnt;,of the assessment endpoint.: 
The assessment endpointsel.~cte'(r /Eg.t't€~ 'bU4fi'ERA is the maintenance and 
productivi ty of receptor P9J!Ml.!;ltignl:! ,a-q4",G,'oWI!lunities at OU 4. The specific~ 
" . '. -I'.}'_' - ",.',;"d~<1 ','_ ~~,J.-, .... ,,-.,. '. ,- .-l;::<i:· . " 

6bj ectives of, the OU 4 assessme,nt' ~i",e'~J?!::'de,,1;:E\);mine whether or not the chemical! 
~oncentrations in surface soil and:grourtdwater at OU 4 are likely to result in 
pop~iadon' ~nd.' subs~quent 'collununft;y,"4ecline of 'ec'olog1c:a'l'''specie's'.'''''''·The, 
measureni~nt~ndp8'int:~':~used,to"gauge.,j~he;i:i'k~iihtiod_of .. ~opula'tltfri~ and CQInmuflLty-' 
level':'eEfec,ts"are' \to.xdico±o&ilcal benchmark; >values·;,b,ased on laboratory-mf:a.;1s,~.r:ed; 
survival''''growth';'atraJrepro'ductive' effects;;,'" 
. . -, L - ' f ' . ir::i\\'(_"~'\~ 

7.1 SITE CHARACTERIZATION. In September 1995, ABB-ES ecologists visited the 
sitetOctta.ra6i:erizetheh'a)5'itatsfhaeexiStat'OU:q;, '. Teams of'ec'ologists:;walked 
albJ;l~( ;~+aB'~¢/t~ 't:hr~(j,~g~'tKEt':~ i te,' 'ii1~rifi:fy:Gig' cha:rilc teristic flora'; and fauna for. 
ka9h .habit:~t;."!.that~:W,~~,e'Ilqpy.ntered. Figure 7 -1 provides an overview of the 
habLtatsp,];':e.s:ent .. -at:QU' 4.,<;." . 

~";:o: , <.;,,".n;~, 

;7.1.1 . Vegetative.Coyer ;,Th~,follow~ngv:~ge,1;:.fi.t:i,v~, cpmmunities were identified at 
OU 4.,(;r.ougl:).}Y . fr9m'e,~:;;t to, west) : ·di~Ut.\l~k~!:l:;~pll?,nd (al~~'g;ithe rqadr: "mI'~:~d 
pardwood/pine;colnmun!icttyc;',;-upland mixed forest (with a transitional hard..' 
wood/floodplairl''fd'rest: g'fi!tding down into Rowell Creek, a blackwater stream), and, 
:floodplaip .1?w.!i,IDp,. .,M,cp;,t= ,y_~etaq.~ .{~ga~A},.pg,th.e:,,,,; char~cJE~r,;i,.~tkcs ?,t ";t.he~e 
eommunit':LeSarEk'provided,·in. the NAS CeciLHielct ·BEM (ABB-ES, 19,96a). 

The· i21'l:stllfbiftl"dPlcj.ricfs,;,;rtiixedpine/hardwoods ,and upland mixed forest communitie~ 
,. f, _"',J •• " ;:.,'0 0 •. ' '. :..,: (:" .• <' ';.'_~f ! i,l,i' _ '-. . _" : 

'are .'. repies.e'i'lt:ative.o,f.those. habitats. ,that .c.ontain,'up.land ,Spe.cies ,of .. pl.ants ... : 
,upland tree and shrub species observed within these.C;Ql!)IJ\\:j,n:L-ti~sat, OQ>;4inc:r.;lud~ 
sweetgum (Liquidambar styraciflua L.), saw palmetto (Serenoa;iirepens),/'l cherry 

• ' :' " J- • . '" ' ," -' ,- '" " " • ~": ." ' ".. _ .- /",. _ - _.' ," _", _: ,'.,. • __ ."., _, 

(Prunus l3p';r,var:i!6trs' p'thes(Piriusi,sp ;')'; 'water-' oak' '(Quercu-s':hlgra)' ,live oak (Q; 
virginiana) ,.southern baybe:r;ry(Myricacerifera)_., .. andhdll1~i£:·"(ill'exsip(:} .. 

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 creeper (Parthenocissus 
quinquefolia) , and peppervine (Ampelopsis arborea). 

The hardwood/floodplain forest, floodplain swamp, and blackwater stream habitats 
are representative of those habitats that contain transitional and wetland 
species of plants. Tree and shrub species observed within these communities at 
OU 4 include cypress (Taxoclium sp.), sweetbay magnolia (Magnqlia virginiana) , red 
maple (Acer rubrum) , groundsel tree (Baccharis halmifolia) , and blueberry 
(Vaccinium sp.). 

Herbaceous plant species and graminoids common to transitional/wetland 
communities and observed at OU 4 include sundew (Drosera intermedia) , cardinal 
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f.lower (Lobelia 'cardinalis),' cinnamon fern (Osmunda cinnamomea), royal fern 
(Osmunda regalis), pickerelweed (Pontederia cordata), panic grass (Panicum 
verga~:um), rushes (Juncus sp.), and cattai,ls ... (Typha sp )' •. 

7.1;2: Wildlife' Habitat Characterization .i()U'~·4 provides" suitabl;e. habitat for a 
vp.ri.ezty of organisms. The arboreal canoPY,o,fthe floddpla'in' brest and swamps 
pro:.ifi4es prop~:rhabitat for a diverse assenhh&ge;of invertebrat;:es (Wolfe et al., 
1'98g)'~: Inver~ebrates are consumed by a nUmber of amphib$ari.,i"E;lptile, bird and' 
m,<iTlllJlal speoles" which in turn provide fOod for many~s'ecorid.ary and tertiary, 
cons,UIlIers .~Ji:ew signs of mammals were ob~erVe<;I at the:sit:;e:, though birds and 
rbp,tiles (iiXd:,u(ling the pygmy rattlesnake;[$i:~t:rurus miliarius]) were observed .. 
Otl\,ex·'terre$'t.i;"ia.l flora and fauna potentia:;~ty,. residing at OU4 are described in 
tpe:~NAS Cec:fh,P1.eld BEAR (ABB-ES, 1996a).'· ' 

1 ,..-;.-. :-

The ;tr~])iit,fll?;Y (;along the northern terminus of the site), RoVell Creek (to the • 
. '~" ."" - .. ' .. "~. ~ - I • 

w,est:'~Jh,tqe,,~,it:ie), and the floodplain swamp fl:p<i"JIlanmade drainage ditch in the 
s'out:;Q.er&:,Il9lt,tJon of the site provide suitable'lhabitat for aqJaticmacroinverte­
b:rates\ i tn.idd:ttion, the tributary and Rowell 'Creek provide suitable habitat for 
s,emi -aquatit reptiles and mammals. " 

7.1. 3 Rare, titreatened, and Endangered SP~~ie's No rar~, threaten~d, or 
epdangered specfies or species of cQncern are known to inhabit OU 4. HQW:ever, 
OU 4 may provide suitable habitat for a variety of federally or State~liisted' 
species. Several species listed by the Floricla Game and Fresh Water: Fish " 
Commission, the U. S. Fish and Wildlife Servic,e, and the Florida Departrne,'llt- of . 
Agr::i:.<!ulture and Consumer Services (FDA) (as comhtercially exploited) have;B'een 
observed an~'OU 1 (on the other side of Rowell C~eek), which provides a similar 
h'abitat asOU 4,. 

Sbme of th~~ federally and State-li::sted animal ~pecies that. could potenti.ally 
o.cctl:t:;,at O.P4 include the Florida gopher frog (Raria capitc?), .~~~t~J:n indigo s,nake' 
(JJrymarcho,n corfiis couperi), gpphertortoise (Gqp'herus j)olypli"emus

j
), wood s:tork 

(Mycteriaa$eri~ana), southeastern ~estrel(Fal(5'd"'fparveidus paulus), She'rrrian's; 
fox squirrel (Sc+,urus,niger sh~rD1at11.); hooded pitcher pHl.nt (Sarraceniaminor), , 
spoon-leayed sU\1.(iew." (Drosera,: ',iIltermedia), netted,ehain" fern (Woodwardi,g 
a~reolata)'f fo~tai,lcll.ibmops (Lyf:oP9diuma16p;~Ct1roides) , wild azalea (Rhododendron 
c;anescens), S~AIl1P, hone§s~ckleXR:,. ;is~;s'um),: dahb~~ 'h911y (j:l~k' cassine), , 
American ¥d~ly ~i;. 'opaca:), and 'dw,a:rrf p:almet,to ;CSabEll minor). :Two species listed, 
bi)' the FDA-,as, comffiercially explpi:ted. (cinnamon fe:rn and: royal fern) have been 
observed at OU '4. ' r·:" " , 

7.2 HAZARD ASSESSMENT AND SELECTION OF' ECOLOGICAL CONTAMINANTS OF POTENTIAL 
C:ONGERN. "'J:he hazard assessment inc:f:ud¢s .a'teview,of· analytical data \ and, 
s:election~:¢ ECPCs. ECPCs represent the ~naJ.,ytes detected in environmental media' 
(surface s()~:l and groundwater) that arec9n,sf:d;etEid in the ERA'and could' present 
a' potenticil,:risk for ecological receptQJ"~. :,tlh.e process for selecting ECPCs is. 
d,epicted o'f:1 ,'Figure 7 - 3. Additional details regarding the ECPC selection process, 
~re provi4~a'in the GIR (ABB-ES, 1996). 

, ' 
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The backgto,lind inves tigatiofi is discussed in Subsection 2.2.4 . Two times'the 
arithmetic ;mean of detected inorganic analytes from the. basewide Cecil Field 
backgrouhdsurface soil (e~cluding Arents> soil) 'and grounclwatet (iI).cluding only 
data colledted from the surficial aquifer) databases were us~d for screening 
ECPCs. ,In addition, USEPA Region IV surface water screening~riteria (USEPA, 
1995), which are d~rived ,to be protective of aquatic ,life,,;w~re used for 
screeniI).g groundwater ECPCs for aqtiati~ organisms. Analytica:fre~ults from 11 
surface soil locations (CEF-BK-SS-5 through CEF-BK-SS-15, with cine duplicate 
collected at CEF-BK-SS-9) were included in the background surface soil 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-BS) were included in the background 
groundwater: summary. 

Analytical data for OU 4 welre·evaluatedto determine thei'rvalidity for use in 
risk assessment pursuant to national guidance, Guidance f:or pat'fl Useabiliry in 
Risk Assess,ment; (Parts A and B) (USEPA, 1992d). t-iore getail, regarding ,data 
useability 'is provid'ed in' t1:l~ GIR (ABB-ES, 1996). In aC,cordanc:e 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 selecte'd as :,an ; ECPC for wildlife. If , die' maximum dete'cted, 
concentration of an amilyte detected in, groundwater was 1e$s than the USEPA. 
Region tv surface water s~reening value or two times the average inorgani~ 
backgroqnd 'concentration, then the analyte was not selected as an ECPG for 
aquatic :reoeptors. 

As discusseq, in the GJR,(ABB-ES, >r1996), the essential nut1;ients( e. g., ealciurn,' 
magnesium, pbtassiurn, and sodium) were excluded as ECPCs for a:n media,and'i:(on 
was excluded as an ECPC for surface soil; these analytes are con$idered to be 
toxic at only extremely elevated concentrations. 

All analytes detected in site media are summarized in tables that include the 
following: frequency ot detectiOh, range of detection limits, range of detected 
concentrations,' average "of detected concentrations, and stree'Q,ing values (,:i". e. , 
twice the average background concentration for iporganic analytes or: USEPA R~'gion 
IV screening criteria).' For those analytes that are retained as ECPCs for the 
ERA, the' following information is also provided: average of all c01;lcentrations ,i 
95th percentile upper confidence limit (UCL) , and maximum and average expo;sur~ 
point concentrations. A discussion of how exposure point corlcentrations'are 
determined is provided :inSection 7,3, : 

7.2.1 Surface Soil Six surface soil samples were' colle,cted in,April 1995 at OU 
4 (CF-lC)-SSl through CF-10-SS6) (Figure 2-1); all six samples were evaluated in 
the OU 4 ERA: The selection of surface soil ECPCs is presented in Table 7-2. 

One VOC (ipethylene chloride), 1 SVOC (c,i,i-n- butylphthalate), 13 inorganic 
analytes; and total petroleum hydrocarbons (TPH) were detected in surface soil 
samples ;~~nected in the OU 4 disposal area. Both, detected organic, analytes and 
TPH were' r~tained as wildlife ECPCs. In addition, eight iporganic analytes 
(includirfgialuminurn, arsenic" barium, chroilliurn,cobal.t" i lea~, manganese, and 
vanadium); wereret,ained as wildlife. EC:PCs for the .. C>U4 ERA:because their maximum 
detected'concen.trationswere grea.ter than'two times the average background soil 
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Table 7-2. 
Selectiori1:ofEcological Contaminants of Pot.enliaiConcern in$urlace.SoU 1 

• , • _. "'J ,~, • 

Ana:lYte ' 
Freque-ncy 

of': 
'''Detection 2 

Volatil~, Org~nic·.Compounds ;Jpgtkgj 
~ , ,. " 

Methylene.chloride 1/6 

Range of 
Detection, 

Limits 

6 - 14 

SemivolatHeOrganic Compounds lpg/kg) 

Di-n~¥tylehthaJa;te " 5/6. 380 - 4"&0 

Alul"(linl.!m ' 6/6 40 

Arsenic:; 1/? 20 

Barium 1/S 40 

Calcium 4/6 1,600 

Chromium 1/6 2 

Cobalt 1/6 10 

Irori 
c· 

6/6 20 

Lear;! 6/6 0.6 

Magnesium 6/6 1,000 

MaQganeS'e 6/6 3 

Potassium. 1/6 1,000 

n 
\.~. _/ 

Remedial Inyestigation, Ope~abie Unit 4 
Naval:Air:Station Cecil Field 

Jacksonville, Florida' 

Rang~ of 
D~hected 

Con~~ntrations 

3J 

. 21J _8140 . 

144 - 7,830 

'2..7 

10.3 

)79- 6,350 

:.17, 

0.67 

140'J - 9,15.0 

1.3 J -f2J 
" ", 

, 15.- 115 

.1.'8-11.7 

:59.4 

Average .. of 
Detected 

Conc.entrations3 

3J 

55 

1;980 

2.7 

10.3 

~060 

17 

0.67 

2.,190 

4;8 

.78.7 

5.4 

59.4 

/\, 

-" 

2XAverage 
" Background '. 
Concer,ltrati.ori~ 

NA 

NA 

2,370 

NA 

,9:0 

458 

4:6 

N(\ 

-648 

6.4 

108 

8:6 

NA 

Contarriinarit 
of 

Ecological:' 
CO[lcern? 

Yes, 

Ves 

Yes 

Yes 

Yes 

I\IO~ 

: Ye~ 

Yes 

Nos' 
'-. 

. Yes 

NoS 

Yes 

NoS 

II 

II 

II 

II 

,II 

Averag~ 
otall, , 

Concentration,s5 

3.2~ 

79 

1,980 

~8:8 

:1;8.~, 

3.7 

,4.3 

4:8, 

':5.4 

, -,,~ 

Exposure .Point 
.Goncen'trations 

3 3 

140 .79 

.7,830 ' •. 1,980.··· 

2.7. 2.7 

10.3. 10,3, 

17. 3.7: 

0\97 0~67 

7.2 ~.8 

11.7 5.4 

r: , ! 
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. .,.~.;Table 7..;2 (Continued) " 
~election of Ecological Contamin~i1t~, of Potential Concer:n in Surface Soil 1 

RemeCliallnvestjgation, Opercable Unit 4 
. Naval Air Station Cecil Field 

. Jacksonvill~!. Rorid~ 

Average of. 
, 

Average;; 

(~\ 
! i 

Analyte •. , of 
Range of 
Detection 

Umits 

Range of 
Detected 

Concentrations 
Detected 

Concerltratio!ls3 

2X Average 
B8.ckground 

:Contar:oinant 
df 

Ecological 
Concern;? .< 

of all. .'~ 1-1 ---'---'---'---'.-----'--'1 
Detection 2 , Concentration4 ConcentratiC?ns~.; '- Average7 

Inorganic:Analytes(mglkg) 

Sodium 2/6 1,000 200 - 253 J 227, NA No~ 

'Vanadium, ' 6/6 10: '. 0.74 - 28.5 7 '. 4.6 Yes 

'II 
] 28.5.:~ 7 

General Chemish (mg/kg) 

TPH 6/6 ' 12 - 15 .' 26,J - 270 J .10Q NA " Yes ",II 10Q 270 . 100 

lSample,locations include CEF-1'O-SSLthrqugh CEFi10~SS6 (duplicate at sample lOcation CEF~10-SS5).·" "':.' ;:' 
2 Frequency of detecti()~ is equal to thenumb!!r of samples in which the analyt~ isditected in relatior;:to the.;total nuriibe~ of'samples ii.nalyz~d. 
3,Arithmetic mean of all samples in which 8.r:la(yte was detected. ,', ". :"., . '. ..; -
4 Backgrq-Undsamplelocations il1clude.CEF-Sk-SS-5through CEF-BKcSS-15,(duplicat¥colleQtedat CEF-Bi<-SS-~). Two tirnesthe arithmetic m~~n ~f detected,haekgfound 

concentrationsfor.inorganic arialytes are used to scieeA ecological contalllinantsof ;pote.ntial concern... . . ,. :.; 
S The average of:allcoricentrations was derived by assigning a value.of 1/2 the detection limit to all nOndetectg; 
~" Maximum exposurejiloint concehtrations(EPps) are equal to themrudmum detected concentration. '. . 

.7 AyerageEPCs are equal to the 'arithmetic m!!an of all concentrations. Whim t~e arithmetic mean is greaterJha:9 the maximum exposlirepoint 
conqentration,the.maXimum Ef'C is used. .,. '. . 

8 Va.lueds the average of a sample and its duplicate. . . 
,.~ Ana.lyteis a!l essential nutrient and not considered toxic except at high concentr~tiohs.·· 

, ~·1 

'Nqtes: ' JI!1i/kg .;;'. micrOgrams per kilogram .. 
J,= jndieatesc:hemical iden~ified by chemist, but quantity was estimated. ;' 
NA ;'" not available. .. . .' . ". :. .' 

;~; mg/~g'; milligrams per.;kilogram. . ... 
TPH:= totai: petroleum hydrocarbons. 

t} 



concentration'. TPH' was defected ~n all !six:" soil sample's Ft 'concentrations 
ranging from:26 mg/kg to 270 mg/kg (Table 7-2). 

7.2.2 Ground'water Analytes dete'¢ted Lit unfiltered g~~undw-/ilter from the 
surficial aq$.ifer for au 4 are su.n\marized in Table 7 - 3.; An) ~valuation of 
unfiltered groundwater data is cons~rvativ~ because contamin41\~>~concentrations 
tend to be l;ligher than those fori' filte~ed gro,undwatet' due" 't;,o' sorption to 
particulate matter. Since the turbt,dity of unfiltered grpundwater at CEF-MW-5S 
exceeds 5 nephelometric turbuidity units, d~ssolved (i. e. ,. tl1't:e;-ed) groundwater 
samples from the surficial aquifer w~re col~ected and the dat;,a are ~lso provided 
in Table 7 - 30' Data collected:~ in ApriUiand! May 1995 from jfQUrmon~toring wells 
screened in the surficial aqt:i.ifer were,',usefF.to evaluate groi.ll1.d~later conditions 
potentially qontributing to ~urfacewatrer ~ontamination inRow~ll), Creek to the 
west of au 4;and in the swamti in the south~rn portion of aD 4. . 

~ " .. ',. . ~ , " 

One SVOC, bis:(2-ethylhexyl)ph!:halate, aDd la""i"llorg~nic"~na:tyt'~s we~e detect'ed in 
unfiltered groundwater sampl~,s coll!,!cted at: au 4. Five inorgan£"c ;analytes;were 
eliminated ar:i, aquatic ECPCs because eitJier their m~xi!ittim dete¢teg concentrabion$ 
were less than the Region IV Qhronic'Water ~ualityScreening Vallie '.(USEPA, 1995) 
or two times the average backg'round screenitig concentratioljl. .. Three :analyte&"were 
eliminated as ECPCs becaus~; they :'>ar~ e$sential nutri~nts . The ' remij,ning 
analytes, b:i;s (2 -ethylhexyl)phthala:t;:e, ::\ al\uninum, iron,' and .,mangane~e, were 
retained as aquatic ECPCs for evalua.tign. 1 ',: 

; - ", 
,,' 

• '. ~~ '. . • .', I. ~ 
Fil tered groqndwater sampleswen~coJ.lected for inorganic ana],ysis fxgni only ,one 
moni toring w~ll (CEF-IO - 5S) , :a.9\ sh9~ in ;Table 7 - 3. Six inorganic ia,n:.9:1ytes, w,ere 
selected as f'iltered inorganic ,ECPc,;;s; All cif the unfilter~d inorganic ECPCs:were 
detec ted in j fil tered grounclwatef'",fro:m.,~ au 4, indicatingd'that all det:ected 
inorganic an-ilytes are p'otentl.il1y' availab~e to biot/il. OrteiariaJ.-Yte(coppe~~)was 
detected in the fi~~terea sample F but n/ilt' iin the unfiltered~rsample" ana several 
analytes (e. g., bat,ium /ilnd vanad:itim') were ldetected at high~r conc:entr~tions; ih 
the filtered sampl~: thaIi' in t:h~, un#lter~d; sample. Uncer;tainties;regarding the 
bioavailable fraction a'f inorganic1\inalyte:s in groundwater at au ,4 rerltain;, du~ 
to the small' popuH.tion of fiLt~red' sample's that were collected. f 

7.3 EXPOSURE ASSESSMENT. 
measuring the amount of 'an 

"", \ 

"t,f 

EXpi)~ute assess:m~nt is the processofestimatihg or 
EGPC '!;:oYipic}l ~n ecological reoeptor may be exposed. 

.~t ~": ':'. ';;.l ~- i-t- ~- . -; , 
The following. subs~ctio):l~r de§cr~bel:l6w,:' contaminant expos\lres were estimated or 
measured for. wildlife, terre);; ftiaipfants,; . terrestrial soil ,invertebrates.,anfi 
aquatic recepto:i:"s !:it" OU .4: l:h~ cqh~amfn~ntpathway model' (F~gure. 7 - 2) proyide's 
a summary of the pqtential exppsU):'e' pathways that exist at dU4 for each group 
of receptors i'; Addii'tfonaldetail.regardi'ng exposure assessment 'is provided in the 
GIR (ABB-ES,d9,96)/.,.'·· ., 

:;.. 

7.3.1 calcul<j.tiQntOf E~posurePoint cionc~;{tr~tions Ma*imumand average EPCs 
were chosen fpral;t,ECPQs'in 'surfa;ce ,son and groundwater t:oass~ss exposure to 
terrestrial \ .ind;' ~quat~e rec;~pt9rs'i "Maxi~1,lIIl EPCs>. represent' the highes,t 
concentratioh:J>f . ahy analyte 1' that eGological'):-eceptor? could enc'ounter at th;e 
site, whereak.average EPQs:" arerepJ:el=;'entative; of, typical site cdncentrationsi. 
Because there were' less't1han~10 sain~Je~ in both' the sur:€ace soil ar:td groundwater 
data sets, the maxin\um'4~t:ec~.t~d c'o~ci?I}:t:ratioQi wei's sel;~ctedas the maximum EPC 
(rather than; the 95th percent 'UCLcalcu.·lat¢d on the log" transformed arithmetic 

,,,-, -. "" . - ' .. ~. .-, " . . - '.:. 

CEC·OU4.RI 
MVL10.96 7-12 



s:n <m 
r-Q 
:"0 
oc:: 
'-1" co. 
Ol;!! 

~ :" 

-..J 
I 
-" 
CJ.) 

~\ /""'-', 

\~ 

Table 7-3 
Selection of Ecological Contaminants of Potential Concern in Groundwater 1 ',. ~. -. ", ';'" : 

Frequency 
iof 

Det~ion2 
. \: 

Range of 
Dete'c:tion 

Umits 
" 

,Semivolatile Organic Compounds (pg/~l, 

Pi.s.(?-~thylhexyl)­
p'llttla:i.ate 

~/4 10 

IJhfili~red Inorg~nic Amilytes (Pgfll 

Aluminum 

·B1durn 
'Cald~rrl" 

'crii6lli'ium 

;lrb;~<C" 

Mi~hisium 
;~J~~~ri~~~"; ,','.C:_ 

Nickel 

Potassil!m, 

2/4 

2/4 

3/4 

,:Cc> >1/4' 

'4/21 

4/4 
}CJ 1 /~'~' ,'; 

1/4 

See notes at end Cit table. '-',' 

,,,- .. ,,,,.~ " 

200 

:200 

5,000 

10 

too 
5:000 

15 

40 

Remedial Investigation, Operable Unit 4 
Naval Air Station Cecil Field 

<. "-'--"~"'jacksonville~ Aorida' , 

Rail'~lbf 
Detect~d 

Concentra­
tions: 

2J-6J 

669 ::,:0'1;060 

1016.S'}-f8.5 

2,380 ";1°14,200 

1°3.8 

529J •• !02~1'90 J 

544 .'2,670; 

1°49.4 

1°13 
~;~:: .. , . 

'Jt 

\. 

Average of 
Detected 

. Concentra­
","'tions3 

4J 

,-), "864 

-E"17,5 

9,310 

3.8 

1,140 

. cS:',290 

49.4 

14-
L:.~;;.; ~ 

"'>',' 

~:.Region"IV 
Chronic 
Water 
Quality 

"Screening 
Value4 

0.3 

1187 

NA 

NA 

1411 

1,000 

NA 

NA 

;;.;l··~~~2 

:". ,,:.~ ... 

2X:Average 
Background 
Groundwater 
Concentra­

, tionS 

,~:'i! 

NA 

776 

41 

380 

70 

450 
,"", 

" '~1,290 

10 

32 

COntaminant 
of 

E~dlogicaL' 
Concern?6_; 

Yes 

-. 
Yes 

''N012 

~ 
N013 

N012,1S 

'Yes 

N013 

Yes 

N012,1S 

Average 
of all 

Concentra­
---tions7 

4.5 

482 

1,140 

18 

~ 
: \ 

'" -

Exposure Point 
Concentrations 

M8i(imums AverageS 

6 4.5 

1,060 482 

2,190 1,140 

49.4 18 
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Table 7-3 (Continued) 
Selection of Ecological Contaminants of Potential Concern in Groundwater 1 

".: .. : 
k Ana:l¥le 

,. 

Frequency 
"of 

DeteCtion2 

Range of 
DE!tecti:on . 

Urilits 

I!infilt~~etrlAorganic Analyt~s lpg/II 
(, 

". S6Br.:NR .';'-' 

I~ \7~riadium 
4/4 

2/4 
Fiftet8'ci '(fic>rganic Analvteslpg/ll 

AI ~nif~ Lim 1/1 

mli'iuln 1/1' I C~lciLim 1/1 

Chr6rilium \/1 
! Copp~(;, 1/1 

/ 

Iron. ,>:., , .. ,.,.}f:l ,: <;.~:::; "'!' 

Magnesiufll"-- 111~-" 

Manganese .:Ut 
.. Nickei:<" 2'" i-.:"~ 1/1 

"'("'. 

Potassium 1/1 

.,' See rrotes'a:t el'ld'oftable: 

f"'\ 
1 

.) 
\--------' 

5,000' 

50 

.'., 

200 

200' 

.. 
5,000 

10 

25 

)90 

5;000' 

lp 

'40 

5,000 

Remedial Investigation, Operable Unit 4 
Naval Air Station Cecil Field 

Jacksonville, Florida 

Region IV 
Range of' --.' ""Average 'or '-'ChroniC 

.. D~tec:t~d Deteqted WatElr 
Concentra:. Concentra-' Quality'. 

tions tions3 Screening 

2,710 -"°5;580 

;(2) ",04~4':{ 

'°720 
, 1069,4~" 

4,360','" 

3,5 

'~20 

'°69.4< 

Value:"": 

NA 

NA 

"87 

NA 

,,'°11 ;500:! ,.' '°11,500 ~ NA 

'°3,6 '°3.6 '411 

'°11 '°11 '86 

'°1,310 J '°1,310 J 1,000 

,01.;f:I90 ,,-,°1,090- ' .. , -,.,NA, 

'922:0 

i.'~13!, 

'OMg!' 

'°22,0"'\ 

"°1.3 

'0979 

, :.~ '~:~ 

NA" 

'682 

NA 

{"\ 

2XAver.age,. I t,onismillant 
Background of 
Grollilc:lwater .. ' ,.' E~0IQ9iC~!: 
Concentra~ 

tion5 

1,150 

96 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

'NAi 

NA,'" 

< 

'. ; 

Concern? 

NO '3 ". 

NO'2, 

Yes" 

Yes 

NO'3. 

NO'5 

Yes 

Yes 

. NO'3 , 

Yes 
, 

N~'5 

NO'3 

.. A 
'e",' •• 

Average 
of all 

-:Concentra­
, tions7 

720 

69.4 

11. , 

1,310 

22:0 

~PQsur~PQjnt 
Concentrations 

MaximumS 

:' -::: 

720 

69.4 

11 

1,310 

':22\0 

Average9 

720 

69.4 

11 

1,310 

'22;~ 

;~ 
.. / 



s:n <m 
rc;-> 
~O 
oc 
<0"'" 
O)~ 

-;'I ..... 
CJ1 

~ .. (. \ 

AnalYie' 

(~ 

, ...~ Ta:bl~7:3(C()ntin·~~d) :. ...: ". . . 
Selection of Ecologjcal Contamina'nts, ot P(,tE!infi~1 Concerl] i.11 Groundwater 1 

~ :;,~: 

', .. ) 

Remedial Im/estigatioh, OperablE! Unit 4 
'NAS Cecil Fii!ld 
. ,JaCks~.nVine; 'Flp:rid~ 

, .~., 

,;Exposure Point 
"CofJcentratior,S, ' 

'."'! ~','~ 

Frequency 
of 

D,~teCtion2 

Range6f 
Detection 

Urnit§-' 

~n~~ of 
Detected 

C~hc~}ltra­
:tio.ns 

Regi:6n'IV 
Chfonfc 
Water':~ 

.9u~litY 
Screening 

Valae4' 

'~t.verage 
:~ackgroui:ia 
Groundwater 
:£dncentra-

tion5 'MB:i<,i~uri:i! Av,erages ' 

Filtered Inorganic: AnalYtes (pglll 

Sodium :1/1 ,.5,000 '0.,,510, 

Vanadium '1{1 .50 . '°15 

' 107,510': . NA NA 

···NA 

:NO '3 ' 

y~s 15 15 

1 Sampl~loqatiansinclud~ CEF~10-2S.through CEF-10-§S {duplicate at sample location CEF-19-5S1. Filtered',inof,g~nics d~taa.r~from GEF-10-5S;ar:ia C;:EF"~10-5SD. 
Freque~.cy~'bf ~etectioniS equaJ tcGh~: numb~r of samples,in:wtiich the analyte is dElte~ed:.'in::telation tothetotalnumbe~'ofsamp'r~s,:!m~lyzed.:·' ...•. 

·15.··.· 

3 Arithmetici:r;le'an dfa;1I s~mplesin whi.ch):inalyte was detected. - '.' ... ..,.>....... ,.' .;;" :.,'" .. .." . .i 
4 U.S; Enlliro.f1mental Protection Agency . (lJSE.f'A) Region IV Waste Management Division Chronfc Freshwater Quality Scre~nirig'Villues bas.~don lheWaterFQuality Sfandard~ 

• . ~ '.' ,,',t;" ,", .. . , • r ." '.,'" "", • . .• . - • . . ~',: :;..,.,. ;" -"'. .~. '''.. :-"" ~ 

Units Screel'Hng LISt.{USEPA, 1·995~, .' .'.. . ' '.' .'. ." '. ..... .... ',' .'. " ..••..... '.' '. , ;..' '" 
5 Background sampleJocations :(for unfiltered.data o.f-lly) in~lude:J::EF-BK-MW~1 S,CEF-~l<-M~-2S,. CEF-Bt<~fl,1W':4S, CEF';.BK-MW~4SJ3, CEF.~BK-fIIIW-5S, CEF-BK-MW~ZS .. and 

CEF-B~4MW-8.S. Two times th~ari~hmeti9 mean 01 detededbackgroundfcoii'centrations f07 inorganic ar'laly-tes' are .p'iesiinted. :f ',.. .......:; ". :; 
6 ContaminaF1~ ofpot~~tial conc~rnforaqtiatic.receptors. .' " ......':. ,..... '. / ..•. !-~ 'i: ;~ " c:. . . 

The aV!l~ag~ 01 ~[ca.f:1cEjntrationsis d,erived':by ass'igning'~ l7alu~ of 1/2 the slimple ~u~ntitation 'Ilmit to. all· nOl]detects. ,:: 
Maximurn .exP9stite ~point conq,e..ntratic;ms(EPCs) are equal to the maximum detepte.d concentration. ..' . .:, :. h'.. ..' 

'9 Average EPCsare'equalto the_arithmetic mean oi~allconcentrations. If tn.e arithmetic me.an of air concentr.8tionsis greater than the maximum .• 
EPC, then ,theiTlaXirnum EPC ,is use& • y ......' ::c·,···, ., ,. '.. '. ' 

10 Value is'th:8"averlige.of ~ sample lind.' its. duplicate:. .; 
11 Criterion is;ba~ecfori:apH of 6,5-9 (lJSEPA, 1988).;; .• , "', .' ". .. ..... ...•. . 
12 Maximum ~~na!Yt~ conc!l.otratio:n is.. less i6an:two ti.mes,·the l!-verl!-ge backgr.blindconcedtratiori. 
13 Analytaisan Eiss~mtial nutrientan'd is not considered~toxic except at high:concentnitioAs. " 
14 Screening;~alue for hexavalent species of chromium.' .,::. .', ....•. ....., . . ; 

~ ~: 
:;. 

15 MaximLm;~n~lytifc6ncentration ii-less tban'the Rsgic5n IV chronic surface w~ter'scr~e~in~.value·, '.' .- . >, ;::~, 
16 Hardne~4ep.eJ1dimtcriterion based ona.calculated nardness qoncentration'of 46 i:!jilligrar:ns:calcium carbonate using mein calci.iJm:a~d magnesium 'col1centratiops . 

(Green~erget:~1. ," 19~2),: '.' : '. '::;. . .... .. '.. .:. "," '., . •..... .' . 

Notes: J19/1 = micrograms per liter. 
NA = not available. ;:~:. 

J = indicates chemical identified by chemist, but quantity,was estimated. 

..... 



mean) for each 'analyte'-(USEPA,1992e) .-The'a.V'erage'ofa:ll"sarnp1:'es; wpi'ch-assigns , 
a value of one-half the sample quant;ita,tion l:i;mit to aJlsamples in which the' 

. ,. ,.', ,',! 
analyte was n9t detected, was used' tq;' repre~ent the average EPP unless it 
exceeded the JItaximum EPC, in which: c~s,e, the: maximum .lEPC was ~!us'ed for both i 
scertarios. ) ',.J, 

~ - ;::: 

~)! ~ 

Maximum and average EPCs are present~d ih eac~ECPC tabl~ (['ab~~' ?-2 for surface, 
soil and Table '7 - 3 for groundwater).·· Td;~ efficiientlyevalt\~te I Ei'xpbsure and risk 1 
at au 4, a tier,ed approach was used. <r('no r;Usk was calGu~~~tea from exposure to' 
the'maximum EPg, then no average exp"bsute sc~n~rios wer,e ~va~uated; . 

• '~,- ~:- L. -! ~; '"r f ;. _,_..,.o~)~.,.,,_: ,,--;~-.~ 

7.312 Terrestrial Wildlife~' Exposui~ t"out:es :eor wildlife, ~ec~ptots for which 
EPCs were sel~cted include) direct "or 'in~i(fect inges~iq.h,Af\ au ,4 soil. and 
ingbstion of contaminated food. tpeact,Uoi'l amount qf ;a:i).>'EOPC ltaken in: by, 
wil4life speci~'s depends ona number tof lactl0}s;. ',,' To, evalLuat~ expostires at QU 4, : 
rep:resentative';wildlife specJes wei~ :sel@ct~d'f:~r 'evalu8:tionii1:t:{>b'd''::chain models; 
which estimate! contaminant j,¢xposu¥ei;i t~ wi.l~Hfe species.: respective to ~heir' 
posl.tion in th~ food .chain. >:: CO]:1ta~i~;ant; ex.'PQ.'stft\es,f?r ~er#~~tri,al ~ildlifeZ~re' 
related to theforagl.ng chat"act;~rl.:~t:J.cs< of;the; specl.es;;tKe1;"efbre,~ terrest;j!:l.al 
rec~ptors were"chosen to repres!$netl'le trophlc levels typi'cat o'f a ~outheastern 
disturbed upland and forest~d cQmmdn~ty: Th~ :following irepfesenfative wildlife 
spebies (summarized in Tabl~ 7~4)weteselrc.tea for th~ OU"i4~ ~kA: : 

, ~ .-, .« -.. -:- -:;. '<, :', 

0 .. 

CEC-OU4>RI 
MVLlQ,96 

Short>t;~iled Shrew,:,(~i1ri~~'br~Vic~,~d*')·.iThe Sh6~~it~i;Jed shr~w ~;~q~s) 
suitab1;;.e habJtat in :fo+est~:; f~elds;,;. ~arshes, and ~brU'sn:; iTt primariJ,Yi 
feeds~, Qn eap,thworm~ ;;'~nai1S, pent;ip!edes\ inse!cts ,smaxlver:t~bra:'ie'9 , ' 
and slugs (D~Graafan.q:i: Rut;ltS, 1986).' :Relative: to.: othebsma~l maInIIi:als, ' 
insecb,[vorCnis specles;.· may'reG,~iv~h~gh doses';.ofcbnta:~~na:tion gs' 'a 
result":of;their vorc;teiou~iiil-ppetit,e ~;rEHative to" their '~ihaii .bqdy :~i~ze 
and the ability of'fheir'~preyit~ins t6 accumulate,cons,ti't#e'nts. "TJ::le! 
shrew'i'epr'$$.(ents srn,al1 maffim~l Qmntv~r~s found ~n wd.oded pqr'tiqJ;ls at :g,u' 
4. I~ \.- ~ 0, ~i' "l ,,'" <~} ,-".:" 

;,-' 
~[, ~ " 

RufoU;s{siqed towhe~~; (P ipl,l~ eryt1i;oPhth~imus)'., "Th~ 'i'towhee inhabits, 
dense)brus~y~ cover ',iIi woo~lf1nd"e<:lgef and is an prnribiore fh~t forag~s in; 
<the leaf ];itter of -;tl\e fo:resf cno~rfor insects i"se.eds; and frliitsl 
(DeGr'a~f a.n4 Rudis;; '1989)~" Thehoin~ :rang'~ of the,: t:o~l:i~e ils 1.5 acres.: 
The t6wp~e; repr~sef!'t§ • aVian. OIDI).:lVOres found in; fa'r~site:d areas at au 4.' 

;~.' ',:, "',:-' ,~ .-, ., . . ' 

Amerfc~n WO~dc()ck '.' (~GQIo~a,x mJrior): , The woodcockis'a vermivorous 
(feeding,pri'm~rilyon~9-rtQ}'lornls>;);hird!th.at inhabi,t$ iareas of fertile,' 
moist s,oiL.;:); The~e::,ar.ea~ inclu.cie' opE!n pastures., culBivated fields f~,and 
,,~treambf3,n~s;'O)iilGrCi,afaild'Rudis ,- t9'86}. The woodcocktrepL;esents avian 
receptQrs 'f9;urid; in,: ftb~e!~t:,ed ail'eas, at iOU 4. 
, . "'~ - . . ~ , . 

'!' ~;;; 

Red fb~, (V?IPeS"'VlJl)~S) 0' )rhi~ 'on(niv~ipusfua~al pt:efe~s open woodlands 
and<g;ra;ssy :ei~l\i( dilq~s rriostaoetiye;at dawn,: du~k,;:and night. It is 
'an opPQ:r1tu.J;1t'sti:c;for~ge# ,'fe~ding~oD ~mall n,iaminal~.,,1:>ir4s; amphibians, '. 
reptiJ~s;ail,&.i,n~'e't'~eb;rates,a.~;;:wefl ~s benries and other ifruits (Burt 
,and;: Gr~~~entie~d.~f,;1i9Z6.~ .'f:l1~' fi~.me: range f6r: the red fo~ is approxi­
,mat~ly\2?O. ac.res:,. 'rhEij :t~d£:9~ :represents Plfedatorqi: mammals at au 4. 

\." 

C,' 
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Rufous-sided towhee 

American woodcock 

Redfox 

Great-homed .owl . 

. Terrestrial Plants 

TerrestiiaJ Invertebrates 

Aquatic receptors 

CEC-OU4.RI 
MVL.l0.96 

',! " 

T~bler-4 
EcologicalR.eceptors Eva,luated 

Remec;!ial Investigation, Operable Unit 4 .. 
. Naval Air Station Cecil Field· . 

Jackso~ville,· Florida 

Receptor Evaluated 

Scientific Name 

BI'arirta· brevi cauda 

Pipilo erythrophthalmus 

Vulpes vulpes 

BLibovirSinianus 

.j 

,.~ ) 

_."p, 

Surfac~ Soil 

Media 

Groundwater 

." " 

,i' 

\" ; 

',"i 
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