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United States Department of the IN(Erior AMec:

eyt NCBC Guifport Administrative Record
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Water Resources Division
. . 39501-IRP
100 W. Capitol 5t., Suite 710

Jackson, Mississippi 39269 16.01.06.0004

April 15, 1994

Ms. Penny M. Baxter

Senior Project Manager

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

Dear Penny:

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.

. | | Sincerely,
%{L F il

hn F. Harsh
Supervisory Hydrologist
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REVIZW COMMENTS 20 NCBC ZITE & FREZ PHASE PRODUCT ASSESSMENT REPORY
4715794 NCEC FACILITY, GULFPORT, M8 )

- p.v-vi - clarify whethar thera are cne or two plumes?

- P.a~3 ~ 2 plumes coalesce fone plume fig. 2-1).
- gize of =sach pilume or size ¢f both plumes.
-~ dissclived phase and product areas.

- p.vi - gress contamination - dissolved or nonagqueous or both.
-~ for what period or dates of warter-level measurements ~ document
flow direction and presence of ground-water mounding. -

- p.vi -~ last paragraph talks zbout ome plume. Is the recommendatiosn cne
o Two recovery well(s)?

-  p. 32 - why is fig. 3-1 different from fig. 1-77 same date?
~ explain what is meant by "gross® ground-water ceontamination.

m p.v - paragraph 2, were the obiectives accomplished? What approach was
uszed tor delineate the extent of free-phase product? You say so
on p.2~-L,

- p.v = last paragraph, where in the body of the report is the extent of
plume indizatved?

- p.vi ~ last parzgraph, bazsed on the ¢apture analysiz presented in this
repoxt, one well may not hydraulically influence removal of the
contaminant mass in the contaminated area to minimize the level
of contaminants below agreed upon residual ceoncentrations. Rate
of ¢ontaminant mass removal by pumping wells (hydrazulic
manipulation) is wexy slow.

- fig. 1~5%,1~8 = give the reader the impression the surficial acquifer is
hemogeneous and no clay intervalg sre present in the
upper parc of the aguifer,

- P. 1=12 = give dats for 1§ January mezsurements of Wi

- fig. I=7 =~ sre measurements Zor WP or MWs? Use shorter arrzows.
Explain symbols ~ I-12, 0-16, evg. M-18 not shown.

%3

- p. 2-3 - can’t find where che extent of fyee-phase product plume i
givar: - (170 ftr N~3, Li0 £3% Z-¥W} net in repoext content,
summary <aly.

2.5 £t well (2T-6«1 and L-14, How can points be grouted i
place?

W

-  p. 2-5 = interchange of terms--monitoring point, well point, drive
poing.

- p. 2-7 - Why not shoew sieve and hydrometer results? {(cusve?d.

- p. 2=11 -~ EZxplain what iz meant by the turbidity of ground wate:, was
considered acceptainle development based on removal of fines
or stabilization of temp, pH, and spec. conductance? .

- p. 2-20 - Headings not congistently stated: Phase II-Free-Phase
Produgt and GW Depression (p.2-18) vs Free-Phase Product
Removal/Punmping at 3.04 gpm {p.2-20); Phase ITII-Pumping at
7.1 gpm (p.2-28) ws Free-Phazse Product and GW Depression
p.2-18}7




p. 2-27 ~ What ig meant by minimem lange radius of influence?

p. 3-1 - How do you explain the reliagbilicy of wwo dlfferent suzveys to
determine elevation? Are the dava comparable and correct?

p. 3-4 -~ £ig. 3-3 explain i and i on figure, whers is i1 7
1 2 3
ref, ©. 3I-5.

p. 3-8 - Boring log for GPT 6~4 does not indicate screen/completed well
is in compagted £11]

i
.~

p. 3-7 - 978.7 --> 873.7
flow rate not stesdy for use of Jacoh straicht line-
assumptions/limitations (longer test 24 hours min. steady flow
rate) .

p. 3~8 - 1,4 --» 1.3
range in conductivities (k)%
2,142 is not close ve 1,026,

p. 3-9 ~ no ecalculaticns shown in 2pp € for dd-distance relatcion.
3

=i = bhageline date for whar date?
section 3.3 ~ limits of influence were determined hased on
what reference? How were the ¢apture zone and zoneg of
influence determined? They are not the same. Capture zone
of well is typically smaller in areal extent than its
as5socliated zone of influence,

p. 4=28 - two shallow samples from which well GP? £-47 Notation D 2,3
unclaar).

fig. 4-4, 4~5 -~ approx. extent of digsslved-phase plumea?

o, 5~1 - indicate which options are preferrsd, as stated in the
conelusion.

Sectiocn & - see penciled comments.

-

7. b=l - Are vou suggesting & longer pumping (at & constant zate) test?
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EXRCUTTIVE SUMMARY

ABB Envircomental Services, Inc. {ABR-ES), under contyact o Scuthem Division
Raval Facilities Engineering Command (SOUTHNAVFACENGCOM) , lias prepared this Free~
Phase Product Assessment {F-PPA) Report for Site §, Fire-Fighting Training Avea,
locaced at Naval Constructicn 3attalicn Center (NC3C) Gulfport, Mississippl.
This F-PPA Report was prepared under the Comprehensive Long-Term Envircnmental

Acuion Havy (CLERN) Contract Ho. N624€7-89-D-0317 and Contracr Task Crdar No.

Q36.

The chiective of the assessment is to delizeate the vertical and horizontal s.-';‘“
- . -jf? \ S
extent of frea-phase product, determine the source of contamination, characterizs ﬂ;}-r’“ AN
: 2

1w
. . a . x bk
the sontaminants, and determine aquifer properties, The asgessment included v

by
three field efforts: the Hydropunch II investigation, monitering and recovery ) Fyae
3 i"-‘"—'.’ g
well insrallaticn, and an agquifer pumping test. 39“"‘*'} v
9163

The work was implemented in accordance with the reguigements cf the U.8.
Envixeonmental FProtecticn Agency, Region IV, the Miszissippi Department of
t‘:‘ww.yn A

monmencal Qualivy, and the provisicns of SCUTENRTTACENGCOM centract Fo.

W62467-88-D-0317. C

While delineating the vertical and hoerizontal exvent of the free-phase productk,
a second plume was discovered to the north of the coriginal plume. The plumes

measurs approximately 170 feer porth to south and 110 feet east to west. ngﬂ};i
bo* 1,1

e
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DRAFT

The free-phase product is mainly composed of diesel and heavier fuel oils.
Groundwarar and soil samples indicace high concenrrations of Zuel constituents
and spluble mezals in some samples. Grogs groundwater contaminaricon does agg

extend vertically to the clay layer.

Groundwater flcow is generally to the west except alcng the western edge where the
gradient is raversed which is prcbably the result of groundwater mounding,/This

groundwater mounding may axplain why the £rse-phase product plume has not

migrated further to the west. L\,\‘ ¥
” Wiy g
Wﬁ& (/\ ’ ,M/
)
3 @.,f ﬁl‘}

i
Hydraulic conductivities, & smissiviry, and storativity values were calculated
from the aguifer siug and pumping tests znd used to model the caprure zone. The
resulting caprure zoné i1s not large encugh to adequately remediats the plume.,
: . a1 DL a2 d
With the data collected, a second recovery well ndedsrto-be—-instaiied north of

the existing recovery well., However, the capture zone may represent a transientc

and net a steady state condivion. If this is the case, one recovery well may be

sufficient, -

FRPATWR] 034 .94 /mtiv i prelisinacy Draft - Not for Public Relenge
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DRAFRT .

. 2.2.1 Prea~Phasa Product PFlume Talineation rior to ingtallation of the

Bydropunch II mopitering poines, a grid was overlaid on che site. The array of
rhe grid was established ro sncompass the former fire-fighting pits and the
‘estimated extent of the plume. The corthesouth grid lines were designaved D
through T, with a 15-foor spacing between the lines. The east-west grid lines
were designated 6 through 26 with a i2-fpor spaging also. Each location was
post-holed to 3.0 feat below land surface (bls) because of the pressence of huried
utilities on the gite. The Hydropunch IY togl (Figure 2-2} was then zrtached to
the Mobile %-30 drill rig with standard AW drill rods and pushed ox hammered 2
te 3 feet below the groundwater table. When the tool was withdrawn, the drive
point remained in the soil with the well screen attached. This comfiguraticn
{hydrocarben mode) of the Hydzopunch IT allowed direct sampling and measurement

. of che flcating product. When the poists were no longer needed, they were '

m rd
grouted in place. S ] \'}} 1
LEE P
Forxty-cne Hydrvopunch II drive points wers used to assess the horizontal and > g
!’1’0 < £

ivemica:l. extent of the frze-phase producs. The crigisal plume, Zimst discovered
in well GPT-6-1L, appears to originate freom the sourh Fire-fighting training pit. /

! hile deliceazing the ocorthern extent of the plume, a sscond plume was
discovered. This plume is suspected to be the result of the fommexr north fize-
fighting trzining piy. The two plumes have coalesced and have migracted west of

Nttt

the former pits. The south free-phase plume had a maximum obsexved thicknesgs of
wl,t

2.5 feet in GPT-6-1, and the north plume had z maximum cbsexved chickness of 1.0

foct in Hydropupch well point M-15.

. &{90 x VM

g}},ﬁ f ' -
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The vertnical and horizeatal extenr ¢f phe free-phase product plume was delineated
using the Hydropunch IT technology. The Eydropunch I allowed direcr sampling
and measursment of the £loating product, while assessing the axtent of
contaminaricn, an addiricral plume was discovered approximately 80 fsert te the
nerth ¢f the origizal plume. This additicpal plume is suspected to be che result

£ the former north fize-fighting training pit.

The southernt free-ghase plume has a maximum cbserved thickness ¢f 2.5 feet in

well GPT-g4-1 while the northern plume hag 3 maximum chserved thickrness of 1.0
.;JL.‘.T. ¥ b,* *vl:

. A 4 O R - -
foot in Hydropinih ¥-19, The horizontal centent of the plume measures 170 feet
{'L . B e T —

north o scuth compared o 110 feer easn to west.

H

e lichclogy 2t the site consists of tan, gray, and brown fine ¢o mediuvm sand

with little silt underlain by a saturated silry clay. The grain size analysis

st e .

resulted ia §0 percent fine sands, 21 percent medium sand, and 10 percenc coarse
i

Aii—n.«

silt. A cYay laver was discovered while drilling wells GPT-6-5 and GPT-4-7 ar

depths of 35 and 47 feer, respectively.

furface watsr generally f£lows west to a diteh located adiacent to the site and

running parallel to Colby Avenue. Groun; ater flow across Sive £ iz alse
& -
fogigenaralky to the west except along the western edge where the gradient is
W A
i . 3

%‘,; reversed. The reversed gradient is probably the result of groundwater mounding

E} ag the dirch digcharges surface water into the surficial aguifer. This

GPT F-PPALWP]#033/94.mly 6-1 Preliminary Graft - Not for Public Zelesse
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groundwater mcounding may explain why the #ree-phase product plumes have not

migraved further to the west,

Five monitoring wells and cne recovery -well were installed o further
characrerize rmhe free-phase product. The wells were locared te characrerize the

extent and assess the ampount of migravion poctantial of the frese-phase producr
T WA
<4
(AN . s
& ) plume. The two well pairs, GPT-6-4/GPT-6-5 and GPT-§-8/CGPT-6-7, indicated a
g
- moderate downward vertical gradient. Gross groundwater contamination does not
Pttt
M
extend wvertically toc thes clay layer, The Lrse-phase product has migrated ?

approximacely S0 feet vo tha west of the former fire-fighting vraining pics. .
“”“‘*\M.._ .

i

v
Frze-phase product samsles wars oolleaved in August by the USGS and in Noveumber
during the Hydropunch #£ield effort. Fipgerprint analyses and dicxin/furan
analyses were run on these samples., The free phase-product is composed mainly

of disgel and heavier fuel wils. OCDD was derected in the gample collected in

Novemper at 235 pg/l which iz egquivalent to 0.235 2,3,7,8-TCDD.

Scil sarples were collacted during monitoring well installation from borings GPT-
.5 and GPT-6-7 at ~aryizng depths. Groundwataes samples were collected from wells
GPT-6-2, GPT-6-3, GPT-6-4, GPT-6-5, GPT-6-6, and GPT-6-7. ALl of these samples
were analyvzed following Level III DOOs and validated by Hearrland Envisonmental
Serviges. JAnalyses included TUL VOAg, TCL SVWOAs, TCL pesticides and pCBa, TAL
incrganics with cyanide, herbicides, dioxins and furans, TPH, and TCC. Results
ingluded some high concentrations of fuel constituents and merals. Soil sample

. L\?(s g R S

SBGE508 had the largest concentrations with tomal xylenes of 12,000 uxg/ky, 2-
2EEIAEE S abvehieinbuio st deubic

. methyloaphthalene of 25,000 pg/kyg, and alusinum of 1,460 mg/kg. Groundwater

GPT F-pPRAWPIMIIZ/D4.miv §-2 Preliminary Draft - Not for Public Releass




sample GWGA4D had the greafest contentraticns for groundwater samples with 1,1,1-

~

rrichlorpechans of 5,900 pg/l, d-metkylphenol of 1,100 pg/l, CCDD of €,450 pg/l

(T2 = 6.45}, and aluminum of 127,000 usg/l.

Samples were collectad during the puoping rzest te aid in the remedial desicn
phase. Physical parameters analyzed included alkalinmity, color, hardness, TDS,
TES, chleoride, gulfats, Bi}ns, and Chemical Cxygen Demand. Alss te aid with the
remedial design, filtewed inorganic analyses wers run on unused material fxom
groundwarsy samples GWGEZ, GWGEE, and GWGE4, GWGS4s was reanalyzed as filrsred
and unfiltered. Significant reductions were noted in the concentrations of

aluminum (83,100 te 111 pg/l} and lead (378 to 1.5 pg/l}.
2ty BT e BE/-

ifer properties were charazcterized by conducting aguifer slug 2ests on the
mopitoring wells and hy muoning a stepped purping test. The slug tests yielded
hydraulic conductivicy values of 2.0 x 10" o 2.4 x 1073 cm/sec for the shallow
walls, (2.2 x 107% zo 5.6 x 10°° cm/sec) for the deer wells, and 2.3 x 1073 cm/sec

Loy

as the geometiic average. )

q;r"’ wo o

The stepped pumming tesrt consisted of four phases: Iree-phase preduct only,

free-phase product vemeoval/pumping at 3.04 gpm, pumping ar 7.1 gpm, and the

recovery mhase. Using a modified Jaceb straighu-line method for a distance-
e —— i S,

drawdown solution, transmissivity and srorativitcy wvalues were calculated for

Phages II and IXT. Transmiszsivicy valuss for Phase IT and IIT wers 1924 and 168

£ci/day and storativity values were 0.012 and 0.0052, respsctively. The radius

GM“{:‘ )‘mavt,{ / ?g_wm 7 455044:{
of influence rangsd from 120 feet during the 3,04 gpmf pumping srage to 140 feec
4 i A
' / 2
during the 7.1 gpm pumping sage. W - lga‘f‘
pLaate Loqy-o

2 ‘f‘ B ‘rMfo
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g
with the data collected, a sacond racovery nEsds T DEIrsutsilewd nozch of the

. 1, . - :
éti%?ﬁﬁ? recovery well. However, Phase I2ZI of the pumping test may not have been
cenducred over a sufficisnt period of time to reach a steaady state condizion.
Under steady-stace conditions, one recgvery may effectively captuzre the entire

piume .

Cleanup cpricns for the recovery of {ree-phase product include recovery wells and

renches. Treatment metheds being considered for the free-phase producs and
groundwater include bicdegradation, aixr syripping, and carbon absarption.
T A
v 2
- o ‘\}
s ‘f/‘u A
T ¢
N C A U
I &
/(’(!(/ § o Q_‘?
143 95
-~ 5.4 b
';',} ‘[%v
B
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DRAFT
unchﬁ% m;} U Yhet
Permemeh’ the surficial aguifer axe whew are collectively talled the Migcene
S { Aemitam® 1915) Syslm
aquiifer?. The Miocensa aquifax;f&\include@the Cisreonelle Formation (Pliccene}, the
raham Ferry Formaticn {(Fliogene), and the Pascagoula, Hactiesburg, and Cacahoula

Formaricons {Miogene). These aguifers are composed o‘?{ands and digcontinuo \&n’hm &

clays. The Miscene aguifers are a major source ¢f porable water in the Gulfport

area (Brown, er al, 19%44; Newcome, 1%75; Colson and Bogwell, 13as),

Migtans Lpvmanens owiwec Hhe Fveaiion names ae useba\ 1a \
Boundaries hetween agudifers- are vaguely definedl if av all., At the site, the dzaarﬁ“;
%Q bl

first artesian acuifasr underlying the younger deposite ¢f the surficial aguifer LU .

9\5{_ x}«&ﬂmﬁ‘ AN r{J}f éﬂﬂg”“'

is comsidered to be pert’ocf the Miodene aguife

Regicnal groundwatay £f£low in the Miggesne aouifer system aft NCRC has been
interpretaed Lo he to the socunh; however, the hydraulic gradiemr ac Sivte 6 is
genarally s the west. The surficial agquifer oonsists of the Pamlico
{Pleistocene to recent) sand and recenmt depeosits with thicknesses of up o 100
feet in the region., At KCBC, the surficial aguifsr is composed of sands and fine
gravel ranging fwom 13 to 45 Zeet in thickness underlain by a clay layer ranging
from 28 to 137 feet in thickpess. Unconfined conditions exist in the surficial
aguifer at Site & with groundwater slevarions ranging from 23.34 to 24.24 fsec /
above msl as meagursd on 11 Japuary 1994. In March 1887, groundwarer elevaticns

ranged in elevitiomfrom 26.37 to 24.24 feet above msl. Groundwater £low across

. o
the site irg Jarnuary 1994 was digsected by a drainage divide (Ficure 1-T) in

A
vhe area neﬁ&;{m’ GPT-6-3 and ¥We-1, but was generally flowing west,

Unconsclidated sediments encountered at Site £ during drilling and gsoil sampling

.

consiscted of tam, gray, and brown fine to medium sand with litrle silt underlain

SPT F-PPAWPIR033/ 4. miv i-12 Pretiminary Draft - Not for Public Release
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