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United States Department of the Interior 

Ms. Penny M. Baxter 
Senior Project Manager 

GEOLOGlCAL SURVEY 

Water Resources Division 
100 W. Capitol St., Suite 71Q 
Jac.'k.son, Mississippi 39269 

ABB Environmental Services 
1400 Centerpoint Blvd. Suite 158 
Knoxville, TN 37932-1968 

Dear Penny: 

NCBC Gulfport Administrative Record 
Document Index Number 

39501-IRP 
18.01.06.0004 

April 15, 1994 

Enclosed are our review comments in relation to NCBC Site 6 Free Phase Product 
Assessment Report, former fire-fighting training area, NCBC Gulfport, Mississippi. 
Please contact me at (601) 965-5582, if you have questions about our review 
comments. Please see attachments also. 

Enclosures 

Sincerely, 

C),L ;:: t4v~ 
J«hn F. Harsh 
Supervisory Hydrologist 



KSVIEW COP_~NTS TO NCBC S:T~ 6 FREE ?~ASE PRODUCT ASSESSMENT RE?ORT 
4/l5/94 NCEC FACILITY, GvL2?ORT t XS 

p.v-vi - c:ari!y whe~ha= ~~ere are one or two plumes? 

p.2-3 - 2 pl~~es coalesce (one plU7..e =ig. 2-1). 
- size of each pl~i.e or size oi both plumes. 
- dissolved phase ar.d prod~ct areas. 

p.vi - gross cont~~ilation - dissolved or nonaqueous or both. 
- for what period or da~es of water-leve~ measuremen~s - document 

flow direc~ion and presence of ground-water mounding. 

p.vi - last paragraph talks abou~ one plume. Is the recommendation one 
or two recovery well(s)? 

p. 3-2 - why is fig. 3-1 different from fig. 1-71 same date: 
- explain what is mean~ by "q40SS" ground-water contamination. 

p.v - paragraph 
used to: 
on p.2-i. 

2, were the objectives accomplished? ~~at approach was 
delineate ~he extent of f=ee-phase product: YoU say so 

p~v - last paragraph, where in the body of the report is the excent of 
plume indicated: 

p*vi - last paraqraph, based en the capture analysis presented in this 
report, one wall may nC~ hydraulically influence removal of the 
conta~nant ~ss in t~e contaminated area to minimize the level 
of contaminants below agreed upon residual' concentrations.. Rate 
of contaninant ~ss removal by p~~ing wells {hydraulic 
~ani?ulation) is very slow~ 

fig. 1-5,1-6 - givQ the reader the impression the surficial aq~ifer is 
homogeneous and no clay intervals are presen't in the 
upper pa~ of the aquifer. 

?~ 1-12 - give date for :0 January ~easurements of WL. 

fig~ 1-7 - are measur~~ents :or WP or MWs? Use shorter arrOwS. 
Explain symbols - I-12, 0-16, e~c. M-1S noe shewn. 

p. 2-3 - can'c find wtere t~e extent of f:ee-phase product pl~~e is 
given - {liO it ~-St :~o ft Z-W} not in report content, 
sum..-r.ary only. 

p. 2-5 

2.5 it well G?T-6-1 and L-14. How can pointS be grou'ted in 
place? 

interchange of ~e=ms--moni~orinq point, well point, d~ive 
point* 

p. 2-7 - Why not show sieve and hyd~ometer results? (curve?). 

p. 2-11 - Explain wha~ ~s mean~ by the turbidity of ground water, was 
considered acceptable development based on removal of fines 
or s~abiliza~ion of temp, pHI and spec. conductance? 

p. 2-20 - Headings ~ot consistently stated: Phase !I-Free-Phase 
Product. a"d GW Depression (p.2-18) 'J$ Free-Phase ~roduct 
Removal/Pumping at 3.04 gp~ (p.2-20); Phase TIl-Pumping at 
7.l gpm (p.2-26) vs Free-phase Product and GW Depression 
(p.2-19)~ 



p. 2-27 - What is meant by ~i~i~~ la~ge radius of influer.ce? 

p. 3-1 - How do you explain ~he =eliabili~y of two different sULveys to 
determine elevation? Are the data comparable and correct? 

p~ 3-4 - fig. 3-3 explain i and i on figure, where is i : 
1 2 3 

ref. p~ 3-5. 

p. 3-5 - Boring log for G?T 6-4 does not indicate screen/completed well 
is in compacted fill. 

p. 3-7 - 978.7 --> 973.7 
flow rate not steady for use of Jacob straight line­
ass"-~Ptions/limitations(longer test 24 hours min. steady flow 
rate) . 

p. 3-8 - 1.4 --> 1.3 
range in conductivities (k)1 
2,142 is not close ~o 1 / 026. 

P+ 3-9 - no calculations shown in App C for tid-distance relation. 

p. 3-10 - baseline data fer ;.;hat: date? 
section 3.3 - li.."nits of influence were determined based on 
what reference? How were the capture zone and zone of 
influence determined? They are not the same. Capture zone 
of well is typically smaller in areal extent than i~s 
associat.ed zone of in~l'.lence. 

p. 4-28 - ~wo shallow samples ::cm ~hich well GPT 6-47 Notation D 2,3 
..:nclear) . 

fig. 4-4, 4-5 - approx. exten~ of dissolved-phase plume? 

p. 5-1 - indicate which options are preferred, as stated in the 
conclusion. 

Section 6 - see penciled co~enC$. 

p. 6-1 - Are you sugges1;ing Ii longer pu.-nping (at a constant ::ate) test? 



ABB Enviror:mental Services, Inc. {AB:a .. ~S) I under cant:act to Southern Division 

Naval Fac::'li cies Engineering COI!IIIlaIld (SOO'l"l!ID.VFACENGCOM) , has prepared this Free-

Phase P:oduc'C Assessment (F~?PA) Report for Sice IS, Fire:'Fighti!lg' Training Area, 

locaced at Naval Conscructicn aactalicn Cancer (NC3C) Gulfporc, Mississippi. 

This F-PPA Report was prepared under the Comprehensive Long-7e~ Environmental 

Action Navy (C~N) Contract No. N62467-89-D-03l7 and Concracc Task Crder No. 

096. 

The obj eccive of the assessment is to delineace the vertical and horizontal .• >/-. ,.,~ . 

.., .. . ~. d .... .. .. har i 'Irr v, I-extent c ...... =ee ... pnase pro~uct., et.er:n::.ne y.e source 0 .... conta:aunat:l.on, <= act:er .ze" f\ci ~_' 
\ -, .. 

the cont.amina...""'lts, a..TJ.d determine aquifer properties. The assessment: includ.ed r' ',J. 

~hree field efforts: 

well installation, and an aquifer pumping test. 

The work was implemented in accordance with t..~e requirements of ~'1e U.S~ 

Environmental Protection Agency, Region r~, the Mississippi Depar=ent of 

While celineacing the vertical and horizontal extent: of the free-pl;ase product, 

a second plume was discovered to ehe north of ~e original plume. The plumes 

measure approximately 170 feet nor~~ to south and 110 feet ease to west. ~J . foe~-1 
I~~. 
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DRAFT 

TIle f:::ee-phase product is mainly c~_,?osed of diesel and heavier fuel oils. 

Groundwate: and soil samples i:dicace high concent=atians of fuel c=nstituenes 

and soluble metals in some samples. Gross groundwater contamination does not 

~end vertically to the clay layer. 

Groundwater flow is generally to the west except a1=g the western edge where the 

gradient is reversed whic-It is probably 1:.."le result of groundwater mounding.S 

groundwater mO'Ul.lding may explain why the free ... phase. prod\!ct: pl\llDe has not 

migrated !u=ther to the west. \.\. y! 
,i~' ~". jY 

/ t rJY 
.j ~,If' ~l-J 

"-"- l' d···. t~ . r . .' d ., 1 1'" d .• y"-,,au ~c con uct~~t~es) sm"'ssJ.v~ty. an storatl.vl.ty -JQ. ues were ca "' ..... ate 

f:::om the aquifer slug 7 pumping t:ests and used to model the eaptu:::e zone. The 

reSUlting captu:::e zone is net l,,-~e enough to adequately remediate the plume. 

~cM b.,t,. \A..2~ 
Wi~~ the eaca COllected, a second :ecoverf well ~seas ~O ~g ;-s~,~'ed ncr~~ of 

the existing recovery well. Hewever, 1:..It", captu:::e zone tr.ay represent a transient 

and net a steady state ccndit:ion. If this is 1:..'le case, one :::ecovery well may be 

suf'ficient:. 

FPPA (\rIP] 034. 94/ml v vi Preliminary D~aft - Hot for Public Release 
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2.2.1 PreQ .. Phase Product: plume Delineation Prior to installat:ion of the 

Hydropun~~'!! monitoring paints, a grid was overlaid on ~~e site. ~e array of 

the grid was established to encOlnpass the fo.:rme:r: fire .. fighting pit.s and t.'1e 

. estimated extent of the plume. The 'no~~-south' grid lines were designated D 

tr~ough T, with a 15-foot. spacing between ~~e lines. The ease-west grid lines 

were designated 6 through 26 wi~~ a 15-foot spacing also. Ea~~ location was 

past-holed to 3.0 feet belaw land surface (bls) because of ~~e presence of buried 

utilities on the site. ~e Hydropunch II tool (Figure 2-21 was then attached to 

the Mobile S·50 drill rig with standard AW drill rods and pushed or hammered 2 

to 3 feet below the groundwater table. When the tool was withdrawn, the drive 

point remained in the soil with the well screen attac~ed. This conf~guraticn 

(hydroca:r!::on mode) cf the Hydropu."!ch :1: allowed direct sampling and measurement 

1 
of the ::loating product. When ~~e points were no longer needed, they were' 

grouted in place. , l:fl r,;J' '1. 
(AI lop( \...-'-lC/~ '\ V . 

j:/ V~ 
Forty-one Hydropunch I1: drive pOints were used to assess the horizontal and 

in well UPT-G-l., appears to originate from the south fire-fighting craining pit. 

J While c.eli::ea:.i;:g the n.crt!te:r:l extent of t.'le plume I a second plume waS 

discovered. This plume is suspected to be ~~ result of the former nor--h fire-

fighting training pit. The two pl~s have coalesced and have ~~grated west of 

~'le former nits _ The south free-phase plume had a maximum observed .~~ick."!ess of 
",;A 

2.5 feet in GPT-o-l, and the north plume had a maximum observed thick:less of 1.0 

,~, '" "~l'l:~ ':':~;." 
(j. lnt 

<)I' 

GPT F-PPA[y?l#033/94.mlv Preliminary Oraft • Not for Public Retease 
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6.0 CONC~US;ONS Ab~ RECOMMENDATiONS 

The ve~ical and horiz:c.."1t:al ext.en~ of t..t.:.e ==e-e-phase product plume was delineated 

using the Hydropunc.'l II eecr.nology _ '!'!too Hydropunc..'>. II allowed direct sampling 

and measurement of t.."le float:ing produc't:. While assessing the extent of 

contamination, a.."'l ac.d.i~ior..al plume was discovered approxitnacely SO feet: to t..~e 

north of the original plume. This additional plume is suspect:ed t:o be t.."le result 

of the for,mer no~~ fi~e·fighcing traini~9 pit~ 

The sou~~e~ free-phase plume has a ~ obser/ed thickness of 2.5 feet in 

well GPT~'-l wh~le ~~e northern plume has a max~~ observed thickness of 1.0 
:;.:t,J 16',,,,:': 

~oot: ':'::1 f;"\trl~~~~ ~~19. The hcrizontal ccn;,ent: of the plume measures 1.70 feet:: 
if"?" A' 

no~ 1:0 sout..~ cocpared to 110 feet east to west. 

The lit:..~clogy at: t'.he si~e consists of tan I gray I a."ld brown fine to meCi1,:m sand 

with little silt ~derlain by a satura~ed silty :lay. The grain size analysis 

resulted i::l 60 per~er:t1: fine sands, 21 percent: :nedic.m sand, and 10 percent:: coarse 
.. ,g.., 

silt_ A ctay layer was discovered While drilling wells G?T-6-S ~~d GPT-~-7 ac 

depths of 35 and 47 fee~, respeccively. 

Sur=ace wat;e= generally flows west to a dic~~ loca~ed actjacen~ to ~~e site and 

running parallel to Colby Avenue_ Gr~=tate". flew ac:.-oss Sit:e e is also 

~~ I 
;t V generally to t...~e west except along the westec edge where the gradient is 

:" J A. 

'I:~ '/ reversed_ The reversed gradient is probably 1:..'le result of groundwater moul'lding 
X: !... 'J as the diec...'l discharges surface water into the surficial aquife.r. This 

Gl'T F-?PA[\IP1#ll33/94_mlv .-1 Preliminary Craft • NOt tor Public Release 



g=oundwater mounding may explain. why the f=ee-phase product:. plumes have not 

~gra~ed =ur~her to the west. 

Five monitoring wells and one recovery' well were installed' to 'furt!ler 

Co.'1.aracterize the f::-ee-pr..ase procluct.. '!'he wells were locaced to ci'...aract:erize e..'i.e 

e~ent and assess ~"e amoun'C. of migra:t:ion poeen't:ial of the f:"'ee"'phasa proc1uct: 
, v ~,l'" 

" ~ 1\ ,~\ plume. The two well pairs, GPT-6-4/GPT-6-S and GPT-6-6/GPT-6-7, indicated a 

'iY'--
- moderate downward vertical gradiene~ Gross groundwater contamination does not 

eXl:end vertically to t;,e clay layer. The f~ee-Phase product has migrated '{ 

approximately 50 feet to the west of the former fire-fighting training pits. 
~--------------

F~ee-phase p~o~uct samples were col1ec~ed in August by the USGS ~~d in November 

during the Hydropunc.b. ~ield. effort: ~ Fingerprint analyses and dioxin/furan 

analyses were =u."l on these samples. The free phase-product is composed mainly 

of diesel and heavier fuel oils. aCOD was deteoted in the sample collected in 

November at 235 pg/l whi~~ is equivalent to 0.235 2,3,7,8-TCOD. 

Soil samples we:::-e collected during monitoring well installation f:::-om borings GPT-

GPT-G-2, GPT-G-3, GPT-6-4, GPT·6-S, GPT-G-G, andGPT-G-7. All of chese samples 

were ~~alyzed ~ollowing Level II! CQOs and ·r.alidatec by Hear~land E~viror~ental 

Services ~ Analyses i:lcluded ':'CL VOAs I TeL SVQl.\s, TCL pesticid.es fl,nc1 90s, TAL 

inorganics wit..~ C"'.fatUde, herbicides, dioxins and furans, TPH, and TOC~ Results 

included Some high concencraeions of :uel constituents and meeals. Soil sample 
~ ~~ ~ 1 'l" 't-, .. :~ 

~oa had t;,e largest concentrations with total xylenes of 19,000 ~g/kg, 2-
-,' 

met:hylnaphthalene of 28, 000 ~'iI/k9, and aluminum of 1,460 mg/kg. Groundwaeer 

Preliminary Dtaft • Not for ~ubtlc Rel~a$e 



sample GWG64D had the 
-,...--

t.ricllloroet:,..a.ne of 5.900 1'9/1, 4-ll'.et:..':.ylphenol of 1,100 p.g/l, OCDD of 6,.450 pg/l 

(TE = 6.45), and aluminum of 127,000 ~g/l. 

Samples were collec~ed duri.ng t..~e pumping' test:. to aid in the remedial design 

phase. ?hysical paramet:ers analyzed included alkalinity, color, hardness, ms, 

TSS, ~~loride~ sulfate, BOCS, ana ~~emical Oxygen Demand. Also to aid with ~~e 

remedial design, ~ilce~ed i~org~~ic analyses were run on unused maeerial from 

groundwate~ samples GWG62 , GWG63. and GWG€4. ~~64 was reanalyzed as fil~ered 

and Ulltilt:ered. Signi!icant =eductions were noted in t:he concent!:aeions of 

aluminum (83,100 to 111 p.g/l) and lead (378 to 1.5 p.g/l). 

Aquifer p~oper~ies were ~~arac~erized by conduc~iDg aquifer slug ~ests en the 

monizorin; wells and OJ r~ing a scepped pumping te$t~ The slug tes~s yielded 

hydraulic conductivity values of 2.0 x 10.4 to 2.4 x 10-3 em/sec for the shallow 

wellS, (2.2 x 10.3 to 5.6 x 10·:1 em/sec) for t:..'le 

as ~~e geomec~ic ave=age. 

Tae stepped pumpins tes~ ccnsis~ed of four phases: tree-phase ~roduct cnly, 

free-phase product removal/pumping at: 3.04 gpm. pumping' at 7.l gpm, and the 

recover;r phase. using a ~odi=ied ~acob s~raighe·l~e me~~od ~or a distance-

draw~ solu~ion, ~ransmissivity and storati~ity values were calculated for 

Pha.ses !I and I!:!~ '!'ra..."'lsmissivicy va.lues fer Phase II a..."ld r::: were 194 and 1.b5 

ftZ/dayacd storativity values were 0.012 
a\-ci:' 

and 0.0052, respectively. The radius 

r ..... av .. ll p \.J>.<L 7. cl..,,;;'C 
of influence ranged from 120 fee~ during the 3.04 gpm pumping ~ to 140 feet 

~ A A 
during ~'le 7.1 gpm pumping 

GPT F-PPA(llPl#033/94.mLv 6-3 preliminary Orslt ~ Hot fo~ Pubtic ~etease 
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DIUl'':.' Y 
\:oJ ;\~ 

i"""'1 
Wit:..'1. the data collec~ed, a. second recovery n~e;;;e"'a;;s'---'C"'L"'<-"b"'e,..,:tn"".s,,"t:"'a:rll-'tl"l'e"dt""noreh of che 

~'" recovery w .. ll. !!owever, Phase 1:: of ::.'le pumping 1:es1: may noe have been 

ccnd~cted over a sufficient period of t~e to reach a steady state condicion~ 

under steady-stace condiCions, one reoevery may effe01:ively oapture ene entire 

plume. 

Cleanup options for t-"le recoverf of f=ee .. phase product include recovery wells and 

t=enches~ Treacnent methcd.s being considered for t..':!e free-phase product:: and ) 

groundwater incl~de biodeg~adation, ai: st=ipping l and carbon absorption. 

l 
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DIUl'T 

Graham Ferry' Fo=.a.t.ion (Pliocene), and t.!:e Pascagoula, liat:eiesburq, and Cat.ahoula 

Format:ions (Miocene). 
~.....,..\~:> . . rC . . \: 

These aquife::-s a:e composed o~ sands and diSCOIlt.inuou~¥\c.u.: 

clays. The Miocene aquifers are a majo::- source of pot:able wat.er in 1:.':>.e Gulfport: 

area (Brown, et: al, 1~44; Newcome, 1975; Colson and Boswell, 1985). 

0\ '~<.I.""- -hrr "",,,-~'4 M. . h4"'klJ« & fw~ ""~ a .... u.".N. \ 'ft . 
defi!led~ i::: at: all. At: tlle site, 1;.'1.e 6~::l""l,., Boundaries betveen aquif ___ are vaguely 

first artesian aq~ifer underlying ~he yo~~ger deposits of the 

\k ~M>+VV"""r . .J <,)~. 

~O·"'" 
surficial aquifer Q~'~N~ 

is considered t.o he~~ of the Miocene aquifer,1 -, 

Regiona':" s:::ounc!wa!:er ::low i:l t:~2 Miocene aq;..1i:::er syseent at:. NOC l"!a.s been 

inte".,ret:ed to be to the south; however, t.he hydraulic qradient: at: Site, 6 is 

generally to the west. The sur=icial aqui!er consists of the Pamlico 

(Pleistocene to recent:) sand and recent deposits wit.!: t:.'l.icknesses of up to 100 

feet in the region" At NCBC, the surficial aquifer is composed of sands a.:c.d fine 

from 28 to 197 feet in thickness. crnoonfined conditions exist: in the sur:icial 

aquifer at Site 6 with grounawat:er elevations ranging fr~ 22.34 to 24.24 feet 

above msl as measured on 11 January 1994. In March 1997, groundwater elevations 

ranged inWd.on~from 26.37 to 24.24 feet above msl. Groundwater ~low aC:;"OS5 

the site in~OJanua..~ 1994 was dissected by a drainage divide (F,s,gure l-7) in 
~ :'A..---/ 

the area nea~6-2, GPT-6-3 and WP-l, but was generally flowing west. 

unconsolidated sediments encountered at. Sit.e 6 during drilling and soil sampling 

consisted of tan, gray, and brown fine to mediUlIl sand with little silt underlain 

GPT F-PPAt\lPll1033/94.mlv l.-l.2 Pretilllinary Oraft - Mot for Public Rth:8St 
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