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We have recently reviewed the Final Verification Report for the 
Naval Construction Battalion Center (NCOC) located at Gulfport, 
Mississia:>i. The purpose of this review is to evaluate the 
analytical data and recx:rmend additiooal work that will satisfy the 
requiranents under the canprehensive Environmnetal Response 
catpmsation and Liability Act (CERCIA). Six sites are included in 
this stu:iyand include a fire fighting training area, a disaster 
recovery disposal area, aryj four other landfill/disposal areas. 
Figure 1 shows the location of these sites and table 1 lists the 
chemical parameters identified for analysis of sediment, soil, and 
water samples at NCOC for this study. -

HYDR:X;EDICGICAL SET1'ING 

The stratigraphy beneath the NCOC facility consists of, in 
descerxli.ng order, a thin topsoil layer, the surficial aquifer, which 
consisits of up to 27 feet of unoonsolidated sand with varying 
arrounts of clay and silt, and a lCMer confining clay layer. Below 
this oonfining clay are deeper grouOOwater aquifers that are divided 
ir.to two major systar.s; 1) the Citronelle Form:..tion a:'1d 2) the 

.lJic.;ce.~ aq'..ltfer systan .. ,-- Theee t\«} -deEpel: -aquifers arE -t.he pLiu.:l-~ , 
sources of water for individuals and mmicipalities in the Gulf 
Coast area. While the Citronelle aquifer is the source of water for 
saxe iOOi vidual and IIUlli.cipal water sUWlies, higher yields can be 
obtained fran the Miocene aquifer system. As a result, the majority 
of wells in this area are carpleted in the Miocene aquifers. 

The aquifer of concern in this verification study is the surficial 
aquifer, which, according to this report, is closely interrelated 
wi.th surface water bodies at NCBC Gulfport. The main focus of the 
verification study is the surficial aquifer and its related surface 
water bodies. However, sarrples were also collected fran the Miocene 
aquifer water supply wells for analyses. 

REVIEW OF ANALYTICAL RESULTS FOR WATER SUPPLY WELLS AT NCOC 

Five wells sUWly potable water fran the Miocene aquifer system to 
the NCOC facility. The report indicates that the Miocene aquifer 
systen underlies the clay interval that serves as the surficial 
aquifer I s lower confining. unit. As a result, the Miocene aquifers 
are presuned to be protected fran potential contamination that may 
occur in the surficial aquifer. However, groundwater samples were 
taken fran each of the potable water wells on the base in order to 
dctennine if chemical contamination of the Niocene aquifer has 
occlL..-rcd. 

_:.ric.lytical data (table 2) for groundwater samples collected fran the 
NCBC water supply wells indicate that only one groundwater semple 
had a <...'"Oncentration of chranium above detection limits. The semple 



fran well No. 5 had a concetration of 9 ppb chranium, significantly 
below the teL of 50 ppb. The other netals analyzed for in this 
study, cadmium and lead, were below detection limits. 

Traces of toluene were detected in ~""lC1water sanples fran all five 
water SUWly wells, and ranged in concentration fran 6 A?b to 11 
ppb. Phenol was detected in well No.1 at 12 ppb, and Bis 
(2-Ethylhexyl) phthalate was found at 24 ppb and 227 PFh in well 
Numbers 1 and 3, respectively. The concentrations of toluene, 
phenol, and Bis (2-Ethylhexyl) phthalate were all below RFI health 
based criteria. The report states that the presence of toluene and 
phenol at such low concentrations may be attriOOtable to the 
presence of phase separated hydrocarbons associated with oils used 
in well punping equipnent. The Bis (2-Ethylhexyl) phthalate is 
presurred to be associated with the use of PVC piping. 

The report rec:c.nnerrls resampling the potable wells for confixmation 
of analytical results. SUch sanpling and analysis could also be 
used to verify the sources of contamination. If the presumed 
sources are verified, renati .. a:tian oould be achieved by reoovi.nJ 
phase separated hydrocarbons at the groundwater surface in the 
wells, improving maintenance procedures, and replacing equiprent 
where necessary. The reIX>rt also recc::nmmds that additional 
geotechnical ard/ or hydrogeological investigations be conducted to 
fi.:lly characterize tr~ confining clay that separates the surficial 
~r_~~·f.D.r fran the deeper-aqui-fsrs.·This ~.!rs€ of .:.cti~"'l iit..:;,uld tt·· ..... 
adequate with respect to the base water SUWly wells. 

GENERAL OOOCERNS .AND REX:Xl+1ENDATIONS 

Only one round of water level neasurenents were taken in the 
surficial aquifer at the NCBC facility. These measurements indicate 
that the hydraulic gradient slopes in a direction different than 
originally presumed (figure 2). This has resulted in the placement 
of an inadequate number of dowrxJradient nonitoring ~lls at Sites 1 
through 5, and possibly at Site 6. The Final Verification Report 
reccr.mands that before additional m:>nitoring wells are installed at 
these locations, further rourxis of water level measurements should 
be collected. It was noted in the report that several inches of 
precipition had occurred at the facility in the \Eeks that preceeded 
the water level measureItelts. This rainfall had the effect of 
raising water levels to above nonnal and may have also affected the 
slope of the potentiatetric surface. Quarterly water level 
neasurerrents would detennine if seasonal and/or local effects cause 
significant variations in the hydraulic gradient and the direction 
in wru.ch it- slopes. This infonnation is necessary to deteIInine if 
future m::mitoring wells are correctly placed and that an adequate 
ntmlber are installed. 

The screened intervals of all Ironiwring wells at the NCBC fac~lity 
extend entirely thrcugh the surficial aquifer. During future 
sorr:pling events, groundwater s~les should be collected fran 
discrete llltervals in the wells iD order to minimize the effects of 
dilution. Sate wells at the facility (discussed in detail later in 



these ccmnents) detected relatively low concentrations of 'KE, a 
denser than water ccmpound. Concentrations of contaminants in such 
cases would likely have been greater if well screens had been 
shorter in length am if they had been placed at the bottan of the 
aquifer. Dilution of other contaminants is aIRO a possibility when 
aquifers are screened over large intervals. In the future, well 
screens at the NCOC facility should be constructed in such a way as 
to optimize the possibility of collecting scmples fran intervals 
having the greatest potential contaminant levels. 

The report states that nethyl ethyl ketone (MEl<) was disposed of at 
sites 4, 5, and 6. However, this cx::Il"p)llIld is not listed as one of 
the chemical paraneters analyzed for in this report. It is 
reccmnened that MEl< be added to the list of constituents to be 
analyzed for in future sanpling events. 

Additional surface water and sediment sanpling is recarnended. 'llle 
report states that the surficial aquifer is probably interconnected 
with surface water bodies at NCOC Gulfport. If it is found that the 
slope of the potentianetric surface of the shallow aquifer changes 
seasonally, or is affected by local corrlitions, then further surface 
water and sediment sanpling will be needed. 

No hydraulic data has been included with the Final Verification 
Report. Parameters such as hydraulic conducti vi ty, transmissivity, 
or ave~age lin.~ar velOC'it~l have oot been detenninec1. Slug 'OOs1:.O, . 
single well pump tests, multiple well punp tests, or other 
appropriate tests should be corxiucted to detenni.ne hydraulic 
characteristics of the surficial aquifer and the confining nature of 
the confining clay before a final risk assessuent can be made. 

If contaminant levels are confinred to be alx>ve health base levels, 
it will be necessary to perfonn additional ~rk to define 
contaminant pl\.lItes and levels of contamination. 

SITE SPEX:IFIC CJJOCERNS AND REXXM-1ENDATIONS 

Site 1 

Site 1 is currently used as a disaster recovery training area. Fran 
1942 to 1948, before being used as a training area, chemical wastes 
were disposed of at this site primarily by trench burial of 
containerized materials, reportedly 55 gallon dnlms. The principal 
wastes disposed of include paints, oils , solvents, paint strippers 
and cleaning canpounds. Excavation in this area is 1984 revealed 
sEveral drums containing },:y lene, toluene, and 1,2 dichlorcehtane. 

Analytical results for groundwater saztt:>les taken fran all three 
rooni torinq wells at site 1 indicate that levels of chranium and lead 
~e aOOve -the MaxiIrum Concentration Levels (MCLs) as specified in 
the Safe Drinking r7ater Act (figure 3). The highest concentrations 
:,£ c:'.!"trliurn and lead \vere encountered in well GPr-1-2. As stated 
previously, the report recxmnends that the wells be resampled to 
'.7erify contaminant concentrations. The installation of additional 



downgradient well are necessary pending confinnation of the 
potentiatetric surface configuration. 

site 2 

Site 2 was originally defined as t\ttO separate areas (Sites 2 and 
7). rrhese sites were canbined after reconnaissance indicated that 
Site 7 was larger than originally anticipated and actUally 
overlapped Site 2. 

Site 2 was used for the burning and burial of chemical wastes fran 
1948 to 1966. '!he principal wastes disposed of include ash fran 
canbustible solid waste and noncan1::ustible solid waste and liquid 
wasted (paints, point thinners, solvents, oils, and fuels). 

Site 7 is currently used for rubble disposal and has been in 
operation since 1978. Disposal of chanica I wastes have not been 
reported at this site. 

Analytical results for. groundwater sanples at Site 2 indicate an 
elevated concentration of chrani.um in well GPr-2-2 (figure 4). The 
value obtained was 73 ppb, which is in excess of the M:L of 50 ppb. 
IDwer concentrations of chranium and lead were detected in wells 
GPr-2-1 arxi GPT-2-3, but did not exceed the lCL. 

- 'aichloroet.hylene. ('ICE) was detectnd (it a cC:lcent=aticn of -5 ppb 
(equal to the M:L) in a sarrple fran well GPT-2-3. This \-Jell is 
screened at the shallowest interval of any well at the facility and 
was preSUlIed in the report to encounter the lower confining clay at 
a depth of 13 feet. lvbst wells at the facility encounter the l~r 
confining clay at depths in excess of 20-25 feet. The possibility 
exists that well GPr-2-3 encountered a discrete clay lense aOOve the 
l~r confining clay unit. Because 'K:E is denser than water I and if 
there is additional sand below a shallow clay layer, there is a 
possl.bility that 'K:E may be contaminating groundwater at a deeper 
interval at this site. Further characterization of the clay unit in 
this area will be necessary to detennine if such contamination has 
occurred. 

In addition, 1,2-trans-Dichloroethylene was detected in well GPr-2-3 
at a concentration of 37 ppb, as was a trace of toluene and 
chlorofonn. The Bureau concurs with the report which reamnends 
additional sarrpling in order to evaluate the significance of the 
contanunation in these wells. 

iJ:J.,; ':'evels of lead and chranium were detected in the sediIrent sample 
at the site. The level of chrani.um. detected in this semple is below 
the ;;.FI health-based cri tE:!ria for systemic toxicants. There is no 
RFI ~evel for lead. 

None of the rronitoring wells at Site 2 were in the downgradient 
·~irecticn. Pending further water level rreasurerre:nts, additional 
ronitoring \oJells will be necessary. to fully assess this site. 



Site 3 

Site 3 is currently a training area for Navy Reserve personnel. 
Fran 1948 to 1966, prior to use as a training area, chemical wastes 
were disposed of at this site by burning and burial. The principal 
wastes disp:>sed of included substantial am:runts of solid wastes and 
liquid wastes (fuels, oils , solvents, paints, and paint thinners) • 

Metals were the only contaminants detected in the groundwater 
samples fran Site 3 (figure 5), and all metals levels were belCM the 
lCL. Resanpling to verify contaminant concentrations is 
recarmarxled, as is installation of additional downgradient 
nonitoring wells after confinnation of the configuration of the 
potentianetric surface. 

Analytical results for surface water and sedi.nent 'sanples indicated 
no volitile organic, acid-extractable, or base-neutral constituents 
above the detection limits. All netals concentrations were found to 
te well within any health based criteria listed In the RFI guidance 
dOCUItent. 

Site 4 

Site 4 is located on the base golf course and driving range. Fran 
1966 to 1972, p.rior to constJ:uction of the golf course, chemical 
;.o;astes ~re disposed c f ' at· this site b"j. bm:ning and Wrial. . SOlt~ 
containerized chemical wastes were also buried. The principal 
wastes disposed of included solid wastes and liquid wastes (fuel, 
oils, solvents (toluene, xylene, MEK), paints, and paint thinners) • 
Canbustion by prcxiucts were also disposed of at Site 4. 

There were no volatile organic, acid-extractable, or base-neutral 
contaminants above detection limits for all nonitoring wells at Site 
4 (figure 6). Chranium concentrations for samples taken fran wells 
GPT-4-1 and GPT-4-3, however, were aOOve the M::L of 50 ppb at 
concentrations of 72 ppb and 155 ppb, respectively. Lead 
concentrations for the sane bJo wells were 50 ppb and 124 ppb (l-a = 
50 ppb). levels of chranium and lead below the lolCL were detected at 
\>."ell GPr-4-2 and levels below the WI health based criteria were 
found in sedinent sanple SD4-1. Resarcpling of all wells is 
recamended to confino these contaminant levels. Additional 
downgradient wells are needed, but as always should be mstalled 
only after further groundwater neasurercents ccnfinn slope of the 
potentiaretric surface at this site. 

Another area of concern involves the past practice of disposing of 
~1EK at Site 4. This canpoun:i was not includ,ed in the list of 
chemical paramaters analyzed for at this facili ty • ME« should be 
added to this list and analyzed for in any future sampling events. 

Site 5 

Site 5 is currently used as a training area for operating heavy 
equiprent. Fran 1972 to 1976, before its use as a training area, 

" , 



Si te 5 was used as a larrlfill for the burial of containerized and 
noncontainerized chemical wastes. The principal wastes disposed of 
included liquid wastes (fuels, oils , solvents (MEl<, toluene, 
xylene), paints, and paint thinners), sate solid wastes, and liquid 
dichlorodiphenyl-trichlorethane (DDT). 

Elevated levels of chranium 'Were detected at Site 5 (figure 7). 
Analytical results for groundwater ~les fran GPT-5-l, GP1'-5-2 and 
GPr-5-3 indicate chranium concentrations of 79 ppb, 104 ppb, and 91 
ppb, respectively. Iaad levels were all below the lw'CL, but are high 
enough (38 to 48 ppb) to be of concern. As for the other sarrpling 
sites, resampling as recxmnended in the report should 1:e done, but 
in a manner that reduces the dilution of groundwater sarIples. 
Adell tional downgradient 'Wells are needed. 

As at Site 4, the disposal of MEK is of concern and should be added 
to the list of chemical pararooters analyzed for iI'l future sarrpling 
events. 

Site 6 

Site 6 is currently a training area for electricians. Fran 1966 to 
1975, prior to its current use, chemical wastes were disfosed. of at 
Site 6 by burning in unlined earth pits during fire fighting 
traLilng. The principal wastes disposed of were free liqtU.d wastes 
\f-w=l~, oile, sol~ .. -a~~ (xylene, wluene, (lv£K} i painls- ClUU ~.iIli: 
thinners). Also, canbustion by-products were present. 

The concerns at Site 6 are Imlch the sarre as those at Sites 4 arx1 5 
(figure 8). Concentrations of chranium and lead in GPT-6-1 are 72 
ppb and 70 ppb, repectively. Levels of these two metals are below 
the ~ of 50 ppb in each of the other t:wo nom toring wells, but 
they are high enough to be of concern. As stated previously, 
sanp1ing of discrete intervals is recamended to confinn the level 
oi contaIIU.nation and to detenni.ne if there is vertical variations in 
their concentrations. 

The disposal of MEl< at this site makes it necessary that it be 
included in the list of chemical constituents analyzed for in future 
sampling events. 

CONCIlJSIONS 

The findings sumnarized in the Final Verification Report reveal that 
levels of sare contaminants are higher than health based limits. 
unti2. the slope of the potenticnetric surface is determined by 
addi tional rounds of water level mea.surerrents, it will be inq;x:>ssilile 
to c.etennine which contaminant levels detected, if any, represent 
::ackground values, or if the contaminants detected represent 
releases fran the sites. The recarmendations included in these 
caments should be addressed as 'Well as those in the Final 
. "erl.:icaticn Report in order to fully c.ssess the level and extent of 
contamination and to characterize the hydrogeology at the NCBC 
:acility. 
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