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Ycur le t ter  o f  Uctcber SO, 1982 addressed e number o f  Ereas ccncemin< ttx 
Phase I Inftial kssesmrt Study ( I A S )  ant the Phase I1 Canfirmtier :?c:rt!/ 
(CS)  (Verificatfon) tihfcb w wuld like t c  explein. 

Tf'e Cfrrt qvestions raisec' i F  the Cepartnent'z l e t t e r  cmcerrs t I a c  selectfor 
o f  study sf tes  t;etr:ec!r! the Phese I IA: er?d the Phese 11 (CC, !W-!cicztior,. I r  
tl;c IPS, 25 s i t e s  (s i tes  1-29) wre i c k n t i f i e c  anc eveluatec cf w i - i d  sever 
\;lere recmmnCec' for further study. These recomndations uerE rwie\.w' i r  a 
neetic? c f  17 Bovcmber 19C3, atten&d by Havy arc' FCEE r W c i a l s .  Dcrinc tbis 
a e e t f q ,  f t  W P S  agreed that  11 additicrial ,rites ~oulc' he inclcdec i r  the 
Verf ffcatfcn stu?y. Sutseqmtl!, chemiczl anclyses becam i w f l a b l c ,  vtLicb 
showed that sf te  21 v a s  not ir: need of fur ther  study. This evteence vas 
inc7uZcG i n  a le t te r  o f  Jenuery 3, 1984 froir the Mevy t o  FECP a r d  the s i t e  w s  
ciroppaQ f r o m  ccnsideratfon. k'hile the Qerificaticn study was ir! progress, P 
sctverlt spfll occurred and i t  was included i r i  the study BE sfte 94.  The 
veriffcaticn study, therefore, involved IF; s i t e s  o f  wt-ick nine were 
recsmnendefl for further investigstton i r t  the Characterizatiw stucy. This 
cbronolcgy i s  sumarired i n  Table 1 (quick reference) sne Table 2 Idetctfle2 
reference), which show the status of eack s i t c  a t  eact. stage c f  the + ' K I P  
program to date. 

ve feel the rationale fo r  telettng some of the sites i s  justif iee f i scc  upor: a 
nunher of  considerations, fncludjns ( 1 )  the rerote location of the sites z?r i t  
tkefr proxirrfty t o  Crfnking water well supplies,  ( 2 )  tbe  pctential f a r  twm 
contact with the si te ,  (3)  the probable inevitable t-gdrclosic f a t e  o f  
potential contamivants wbfch may eischarge t c  surface water, ( d  1 the elevatet 
rates  o f  voletf l f z a t i on  characteristic o f  fue l  components, anc? ( 5 )  thc  
Coclinented rates c f  Lfotegredetian cornon t o  fitel constituents. 

0 

The Department's le t ter  a l so  addressed tbe need t o  take adCitiona1 cere 
sanples a t  s i tes  2 ( s t o r m  train o o t f a l i )  enc 2C (Eui ' lCing  E.&r /755) .  The 
apparent ra t iana l  for t h i s  suggestion i s  t o  assezs the  eccimulcticp o f  
ccnteninznts i p  deeper sedinfent. 
sanples t m c  k e n  tnlen a t  t h i s  former C i s c h e r y  r i t e  ( 4  cfiirtcc the IfrS m e  f 
durirrg tirr. Vcrificetion stoc':). Eesu'lts fror tc , t?? met03 a n e l ~ s e z  (Phsse i ,  
I A S )  s k c ~ e t  very low meG1 1evPls w i t t -  the c-xccpt'l'cn of leer'. The fo7?cix-cp 
s e l i ~ e c t  testins f o r  EP t c x i c i t j  st*ct%r ~ 1 ;  ~ w p l e  t t c t i o n s  hc?oc c'etectior 
limits fcr EP toxicfty. 

Eurin!: the period of tke study, tpr;  sedipent 

Site ?C repwsents the pctetitial ccntribctior o f  Flaticc wstes ct:id c ~ 7 t  
have keen ciscl-argec! froc the vid-194G's through the  early If.7C's. K i t i ~ u g !  
nct evaluated ir; the I A Z ,  tbis s f t e  was saKp7ed riirring the Fhtse 11 
Verificaticn study for cetals usins tbc  extract ion prcrce+urfi. 
skow nc r'etectaklc EP t c x i c i t y  levels f e r  t i c ,  ctmp?Suc, r i c k 7 ,  c i l v w ,  IFZC, 
copper, anc! cymidc, w i t h  very 10s levels o f  cadr?iurn ( C . C l - C . C f  r g / ? )  en$ 

The rwil ts 

~ 

I 

i 
i 

i 

I 
j 
i 
I 

j 

j 

I 

I 

I 

i 
! 

i I 
I 
1 
I 
I 
I 

I 
i I 

i 
1 

I 
I 
i 

I 
I 
I 

I 

j 

I 

! 
i 
j 

i 
! 

I 
i 

i i 
i 
i 



Pccecse c f  dreriging t o  nainta iv  the shipping ct,anwl i r  Fensacola Pay, i t  i s  
not likely t h a t  appreciakle sediizent has eccumctated at cite 2 i n  recect 
years. The stream e t  s i t e  X, i n  t-thicli scdiE;ent smples r-we taken, i s  ir! 
erosional stage, and  therefore i s  n o t  likely t o  contain a n  accunclation o f  
sedicent. 
k e u s e  o f  their ceolccic settings. 

I t  seem dorrbtful t k e t  resemplir?,g these s i t e s  woitld be prcductivc 

The enalytical deta (see a t o w )  is  supported by histcricel records wbich show 
the bottom contour o f  the s i t e  S are (Figures 2 and 2).  USC and GS contour 
seps for 1347 and lC7€ show no sigcfficent ckarqe i n  c'cptl! i r i  tbe vicinity cf 
the site.  A comparison betwen these years ( 2 9  years) provites vsluzt~la 
ipsight t o  the potentiel Ccpositicn o f  psrticulate matter i n  t t .c  w t e r  c c l u r r  
i n  t h i s  ~ r e e .  Furtberriore, t t e  cistii does not support the idea tha t  the 
sedfcents coulr' cccurnulete texic levels o f  retels c'ischrged fror t h e  fieval 
Rework Fscf 1 i ty . 
I n  the Phase I 1  Vcrification stucy, \;e ccnsfdered the risk of f w r  fuel sp i l l  
s i tes  (Si te  3, Crash C r e w  T r a f n i n g  Area; Site 23, Chevalfer Field; Site 15, 
Fuel Farm Pipeline Leal:; and S i t e  22, Eefueler Pepair Shop Disposal S i te )  ant 
found no need for additional study based upon bydr@logic investigation and 
cherrfcel data substantfatiry the alxence o f  free product or volatile crganics. 

t 

Our considerations o f  these si tes t o  conclude "no further study recmvended" 
is a l so  based UPOF a variety o f  published erticles thet atdress tbe 
h i  oc'egradati ve fete of petrol etrm prcduc ts. 

Eacteria tine a varrety o f  other orgenisns do not metabolize hydrccarbons ir; s 
concentrated form. Th is  principle i s  true whether the source i s  sicple sugars 
l f k e  glucose or compconcs mere ccmplex such as petrcleur dist i l lztes 
characteristic of the spill awes a t  the Navel Gase. 
biodegradative activity t c  proceed, the concentration o f  the origin81 waterial 
nust decrease t o  levels t h a t  can be assiailated hy s o i l  micro-argaaism. This 
i s  accompi ished through synthesis and modificetion of el?zyrr;e systems which 
vi11 specifically oxidize the carbon source which say ccnfrcnt the s o i l  
bxter ia  o r  fungi .  

@ 
In order f o r  

Native bacteria require several noriths t o  a yeer t o  develop tbese systems. 
Cur t@wtogic evaluations dernonstrate the ehsence of concentrated prcduct 
since free praduct W A S  never isolated frev sGil saeples a t  t t .e  E i t e s  (sec 
above) and vol a t 5  1 e orcjznfc consti ttients were no t  eetected. P1 acing i F 
perspective the t ive intervel prior to our invest igat ions  [Site S ( 3  t c  'If 
years), Sjtc 1s (2C years), S i t e  22 ( 7  t o  2€ yeers), znd Site 23 (IF t c  IC 
years)3, i t  i s  very likely t b a t  tkc pctrolew spill sStes rm:  r e f l ec t  c 
progressive ~ i o d e g r a d t S o n - ~ s s i ~ i I s t T o n  of the fydrccrtrhon ty nzt ive  s e i 1  
bacteria and the ever present physiczl/cIterfcal precesses cf c:i 1 L t i o n  e rk  
a t  te  nu B t f on . 

, 

~ 

1 

j 

I 

I 

i 

i 
! 
I 
I 
I 
I I 
I 

I 

i 

I 
I 

1 

I 

1 

I 
I I 
I 

i 
I 
I 
I 
i 
i 

I 

j 

i 

I 

! 

i 

i 
i 
I 
i 

I 
I 
I 

! 
I 

I 

I 2 



-. 
t;!d. c.c:l:c.r..pccftjcr. of pe t rc lew cmporients i n  soil /:as heen ~-v211:etcC' by m n y  
e ~ t i i c c .  f,icmkial c!eccmpasition sttidics derofistrate the a b i l i t y  o f  
::;. ~'cL:: '~cus 9rar; negattve rods tG oxidize tydrcciirbons fronr fliel s (Cerrstechcr, 
lL.bh, f javis an& Raymend, 156'1; Fuhs, 1961; h n e s  and td iq i tcn ,  1SC8; and 
St ir .7 ing  e n d  katkinscr, 1C77) and have g t w t h  cepabfl i t ies  i r !  s o i l s  end 
seciaents saturate6 wi th  cil (Carlson e t  a l . ;  YIilicanEon, 1S72) Gcrssen and 
l 'ertfrscr., lC.74; Kestleke, e t  e l . ,  1571';ancl denser;, 1C75). 
hzvc beet; supported b~ research contributions describing the degradative 
sctititfes cf fwngi (e.g., As eraillus, Geerstecher, l E 4 ;  Fustcr, l? f2;  dines 

t f ? i c r  e t  & I . ,  1%4: Kltrp are r - ; 2 r k ~ e t 7 ,  1:31; \iones an+ fdiEctc?n, Il'tL; 
Trichosporcrr., Klug and Firkovet:, 1571 1. 

Very f e r  !:ycrocarhocs a r e  completely resistant tc vicmbial ettacl: (tlcf nes and 
Alexancer, 1574) and some sc i?  nicrcbes have k e n  fcur;d t o  cxfdize hydrccarbcn 
c h i c 2  cp t o  44 cartons 

'I' . . 
e 

T k s e  stut'ies 

 ill Eriinptcr;, 19EG; snd Klug + an6 t2r.ovr?tz, 1571) m d  y a s t s  (e.e., C a d l c i ,  

Ttre decomposition r s tes  c f  o i l  an@ hyctrocarhcns in so i l  arc depencent upon the 
solubi l i ty  of  the frdyrocerCon and the avai labi l i ty  o f  nutrients and oxygeri i r  
the sof l .  Published ra tes  o f  hydrocarbon degradation by soil microbes vary as  
e functfon o f  type cf hydrocarbon released and the cheRica1 l im i te t fons  cf 
growth .  Ctmfcal evidence collected Ccring t b i  s investigation ShC\.j very 
l i t t l e  cr no residual  fuel product f n  the ground ar;d would suppcrt reported 
degrzdatlcn rates  c f  1% o i l  v o l m  loss between G-I16 days (Francbe and 
C1 a r k ,  1 57s). 

The documented festares (described below) o f  p e t r c l e m  aicrobial  degradatjm 
offer credence t G  the concept tba t  the of1 and fuel spill areas h e w  undergone 
E progressive oecrease ir! concentraticn w i t h  tine k.y predictable phases c f  
biologicel oxidetion by soil microbes. 

@ 

In addf t fon  t o  biot ic  considerations, o' vEricty o f  abietic f a c t o r s  will ef fec t  
the u l  ttrnate ccncentration of  petroleurn constituents i n  time. 

Volatiljratfon. 
ci l  (2 040%) and eviaticn fuel (r lG-€C%) may be l o s t  betwen several 4sys t o  

Sigrificant concentrstions o f  lighter fractions i n  both crude 

several week (KiPney e t  a l . ,  lC6S; Schent inp?r ,  1EE;  EaciCay e t  a l , ,  1974; 
Rowel 1 , 1275; McGil1 end f:o#ell , 1977a I .  

P k o t c c r i c z t i c ~ .  
crgefiic ratter t;l?en dl'sctiergecf t~ soil, coul l  be important as a prirnary step 
i r  renaerinc higb-m?ccclar t.reicjl:t o i l  f r a c t i m s  pore kicdcgradable e t  
a? -1  I S i Q ) .  

kc fee? t h ~  cvzlwtior.  of  fGe1 spill  s i t e s  car. L e r t  tic exenined fc r  poteriticl 
health risk follcvil?g ii sarpl lns  c.f tk post  recent c a s t  ( s i t e  15) .  
CFX, er. a m f y s i s  for ETX !I;enzem, toli:etx, x y l e ~ e )  5 s  j u s t i f i ed  fw  t h i s  
loccttior:. S r i ~ u l d  the anelyses detect levels etcve Flcrida c'rink$:: w t e r  
s.tenaerds, tkrc s c d i t i c ~ l  s i t e s  skculd be evil [:at&. Sf?cwlC a ~ z l y t i c e l  
resblts report levels belav eetection, then s i t e s  o f  h igher  priority should t.e 

Phctcoxilet ior: ,  cl  thoust: 1 i n 4  teC i r !  ttx destructinn of  

- 

To t t i s  



S i t e  5 ,  a tlsvy c)isposel s i t e  user k t ~ c ~ r  ?:I7 P1.r ’  :;.e early 1 E - 3 0 ’ ~ ~  r i l l  nct 
~ c s e  an organfc contaminant rist t c  Crjr-i!-ii?: r-;rter sqplies a t  the base and we 
rttccmntnt i o  furttier i ncui ry. m - 
Concerfting thc- validity of the extrrctict.: procedkqrc f o r  FCes a t  s i t e  17, EPA 
Ekthod 8CNI was used 8s described i v  the EFA htDa?s tJEnur;l of Jcly 1512, SbC 
C46, 2nd Edition. 

tlavy tli spQsal 
pose 
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Figure 1. Locations of Sites Evaluated During the Verification Phase of the Confirmation Study. 
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Table 1 

FDER/Navy M e e t i n g .  
IAS (Phase I) Nov. 17, 1983 Verification (Phase 11) 

Sites Recameded Sites &amrend& Sites Sites Reccmnended for 
For Study For Study Studied Characterization study 

No. Q 
1 Landfill X 

2 Waterfront 
3 Crash am 
4 Rubble 
5 Borrow p i t  
6 Redoubt 
7 Fireschool 
8 R i f l e  range 
9 Navyyard 
10 .Oarmodore P. 
11 N. Chwalier X 

12 Scrap bins 
13 Mag. Point 
14 Dredge spoil 

1 . *  

17 Transfozmer X 

18 
.19 
20 .a 
22 

23 
24 

25 

26 
27 
28 

29 
30 
31 

FCB spill . 

Fuel pipeline 
Berthing pier 
-1 tank sl&e 
IIrefueler 
Chevalier 
mT 
Radium spill 

supply Dept. 
Dial shop 
Kg spill 
Bldg. 3460 
Bldg. 649/755 
Bldg. 648 

X 

4 

X 

X 

X 

X 

X 

X 

X 

X 

X 

@ 

c 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

34 Bldg. 3557 X 



c 

T a b l e  2 

P H A S E  I 

3 

7 

9 

u .  

14 

15 

17 

19 e 
21 

26 

27 

29 

30 

11 

32 

13 

34 

OnValfa  N U  MrpDIJ Sib 

Rdp mil F i l l  

3950-1972 

1939-1972 

1955-1982 

ktiw 

1917-1930 

1930-1940's 

1963-1979 

1961-1976 

W 8  

1940-1960 

& M e r  RIpir  sh3p EUel M e s a l  Sits 1958-1977 

- a l i a  Field P i p a l i b  Irrk 1968-1969 

w y  bpr-  Outside starage I@ to 1964 

1981 

Wilding 649/755 1940 * s-1970'r 

w h a t c  p r d d  uhidr m y  p3- a thrut. 

hlra apoulm of ContUniMnts detactd. 
bwwa, this dirhatga sDppad a 

ckly loallad dntminrtion - llD 
significant r i sk . .  

*nrdou materials mt rad. R L  ID 
thr4at. 

A trash-refuse diW-1  tb 
*ut pw. 

uaste . 
(Lmrd by th. State of norida, 
amtainiq conminatd dimmt.. 

hsticikr r i n d  vmre dilute ud luve 
not a f f e t d  nearby foliage. bses no 
threat. 

Do) storago area &ai& may hmcn 

at oi l  spill in a *low wittei-table 
w i t f p u t  pksle-wells. Rxam m threat. 

lsak n p i r  u. prformd cad oil 
contrmimted roil rawnred. Pam no thnat. 

Rtraethyl led dirpo& b an urrestrictd 

Aircraft M a d  tetraethyl led d i s p s d  
in mxessible area. rSy pa health r i sk .  

8n oil l eak  in rn Maeccuibla aw. 
posing no imadiate health risk. 

I d u s t r i a l  c h i c a h  leaM tD roil 
i n  an area mt posing a hmlm risk. 

Suer u& to dispose of r d i m  cmy 
pose threat to M.t artion of the mmr. 

Hinor skin burns received €ran soil 
excavation site. May pose a threat. 

Not consider& in Us. 

Not consider4 in Us. 

me considered in IS. 

me considered in IS. 

Not eonsidered in IAS. 

ago. 

A N h  burnirg S i b  for irdUrtCh1 

C O n t a U h t d  g e  W m .  

.c:M. W l t h  risk WY k p o d .  

Etx thr r  irwestigation 

bb fur- investigation 

m fur- investigation 

tb frrrthRr invh.tigation 

t& fur- investigation 

Wther invmmtigatiw. 

L30 fur- investigation 

Further investigation 

Fur- investigation 

bb furtha investigation 

t& further invcaigrtibn 

Ruther i w t i g a t i o n  

Nrther irnrestigation 

1 



.Table 2 (Continued) . 

roIvy VERIFICATION C atX?IRUTION SKDY 

Si t e  
VurSer 

1 

2 

3 

I 

9.23, 
29.34 

Ll 

14 

Ls 

17 I . _  

19 . 

20 

21 

22 

13 

!6 

27 * 31 

!9 I>,' 

!O 

M change 

mdd 

mdd 

Dcletd. M further 
study. 

9, 23, 29, 34 to bc 
catbinel due tn 
proxisity. 

No charqe 

Wdcd 

med 

5mtinoc recovery O p R r 8 t i t  
r i t h  no additional action. 

yo further action require( 
- 
No &-e 

pdjd (See Si te  89) 

Ma! 

No change 

Md (Sa Si te  1271 

Mdd 

h r r  mort deep Wcus t~ be installed into lovr sard. Clay samples w i l l  be tested by persleancter 
D deternine ver t ica l  hydnu l i c  mduz t iv i ty .  Water levels w i l l  be canpared bet- dcep a d  s!-iallow 
ells t~ detumine vatical hydraulic corductivity. HrV -11s w i l l  be teste3 b r  pr io r i ty  pyl1pan*s 
rd water lwcls. CrW 4 s  w i l l  b testd for Mc, p ~ ,  a d  s p g i f i c  cordrrtarrm. 

iix idditio-1 bottom dkaa t  samples taka ard =bud negligible concentrations of m e t a l s .  kkrtkr 
; M y  not rsanrrrdd 

Sghtaa shalbv b r i n g s  and s i x  m i t o r  uells installed. moud-uater sanples taken ard ~ a l y r e d  for 
datstd in low comntratians i n  3 wells. M further stdies reaxmedad. 

bur maritor 4 1 s  usre installel. QPud-uater samples s h o d  VU.3 a t  low concentrations in  a dow- 
rtrem~ ditch. tb vccg were feud i n  grourd maters. Further snrjy not r-ded. (see site t 3 4  
relov) 

jedimart smaples ?itocad Qdmiua. cluanirr6, mercury, nickel a d  led a t  high levels. W l i t y  of 
p o d  'LO- g d .  VDCs foud i n  3 wells; no constituent above 22 m. EP toxocity sbwd concmtra- 
tiions &anim, 1 4 ,  iron, s i l v a ,  nickel, co~per, manganese a t  level h i g k r  than fourd in semater. 
-ations fndtxle 5 d i t i o n a l  shallow monitor wells an3 1 deep w e l l  below marine clay. -11s 
3) bc rampled for WCI and mctalr. 

. .  _ .  

.) 

bil q l u  taken a t  varioIg 
rith d e w .  Arsenic levels exceedel EO Toxicity stardard of 5 ppn. Pecannerdation inrldes 10 
nom shallow b r i n g s  for soil-arsenic analysis ard 2 shallow monitor ~ 1 1 s  (douqrd ienc )  for 
irscoic a d  pesticides analysis. 

show a consistant d s r e a s e  in t!! concentration of pesticides 

hrca b r i n g s  were dr i l l ed  t3rorrJh the pav-t an3 soil samles analyzed for IC&. k a h l o r  1260 was 
€04 in the catch basin only a t  9 pa. Icerults s h  PCBS had not permeated the pavement a d  a f f e t e  
lrea is res t r ic ted  to a 4 1  area, the catch basin. Strorq a3sorption of PCBS to soil ard slow :ate 
,f b i c d ~ d a t i o n  suggests area be noted in  base master plan with no further s t d y .  

5evm b r i n g s  md 4 monitor d1.s installed to m s u r e  t h i c h s  of f ree  prcducts a d  fuel &or. 
F u d  &or w s  d s t e t e d  in an isolated area of dead t r e s  a d  no free prcduct f o d .  Fapid rates of 
evaporation, biodegrdation, and ranoteness of site do not pranpt further evalmtion of this 25-year 
o l d  spi l l  site. 

Fifteen b r i n g s  dr i l led  tD determine e x t e n t  of fuel. tb f ree  product forYd bhile odor uas detect& 
in a small a rm.  ?he elevated water table,  high ra tes  of evaporation a d  bialegrzdation canbine to 
suqgest no further study a t  t h i s  site. 

Hydrolagic proxiwity provided o p r t u n i t y  to evaluate sites 27 ani 31 together. Csorard-vjtei m p l e s  
fraa site s t m d  various concentrations of ch lo r ina td  hydrocarbons (up to 29 ppb) with no levels 
of gross alMa Bw e the FDER primary dr inkiq-uater  starrdards. mree shallow mmitor ells an3 OCLO 
deep  w e l l  are recannerd& to bc instdlled ard analyzed €or vD;=s. 

m a  sedtnent samples frm di tch  adjacent to metal p l a t i q  shop analyzed for metals a d  cyanide. 
win,  maqnesiun, a d  copper were tourd a t  very losr levels. mllutants for this source are  believed 
mnf ine j  to ditch.  .%tals have been confined ard i m i l i z d  m di tch  a d  therefore r v i r e  m 
fur ther  say. 

mis site has becn i d e n t i f i d  as BRA hazardous uaste surface Lpolrrtnent a d  s t d y  is k i n g  
in i t i a t e3  by CLM to assess,e%tent ard corrmtra t ion of contaninants a d  rate of mwenent. 

C' 

hr- ~ 1 1 0 ~  nonitor e l l s  yd OM deep -11 ace r e c r m d d .  ..;.:kl-ls s b u l d  be Smpled for 
vott qrracterly, surf-ter sanples stmu13 also  be 3- f?r .\r3ls, quarterly. 

k d d i  tiona : 
&re 
s.mp1.1 
BTX 

BTX 

BTX 

BTX 

BTX 

BTX 

M d i  t ionri  
core 
Sampl.. 
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