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EXECUTI VE SUMVARY

Sci ence Applications International Corporation (SAIC), under-contract to
the U S. Arny Environnental Center (USAEC), has conpl eted a Five-Year Review
to assess the effectiveness of the interimrenedial action at the Former Area
P Lagoons site at the Louisiana Army Ammunition Plant (LAAP). This reviewis
conducted in accordance with the Conprehensive Environnental Response,
Conpensation, and Liability Act (CERCLA) of 1980 and U.S. Environnent al
Protecti on Agency (EPA) guidance (EPA 1991, USATHAMA 1992).

LAAP is a governnent-owned, contractor-operated (GOCO facility and is
under contractual agreenent w th Thi okol Corporation to manufacture mnetal
shell parts and | oad-assenbl e-pack (LAP) ammunition itens. The facility is
| ocated approxinmately 22 niles east of Shreveport, Louisiana, and covers
14, 974 acres.

The scope of this Five-Year Review consisted of preparing project work
pl ans, conducting field investigation activities, evaluating sanpling data,
and preparing a Five-Year Review Report. The final project work plans were
subnmitted to USAEC and appropriate regul atory agencies on February 18, 1994.
The field programwas conducted from February 21 through March 8, 1994.

Speci fic subtasks of the field programincluded inspecting the cap and fence
surroundi ng Area P, surveying the surface el evation of the cap, and

det ermi ni ng shal |l ow groundwater quality at Area P by sanpling 13 wells | ocated
on and adjacent to Area P.

The obj ectives of the Five-Year Review of the InterimRenedial Action at
Former Area P Lagoons are to:

. Determine if the clay cap of the Fornmer Area P Lagoons has been
effective in preventing surface erosion of incinerated soil

. Determine if the clay cap has been effective in mnimzing infiltration
of rai nwater through residual explosive-contam nated soil existing bel ow
the depth of the incinerated soil

. Determine the integrity of the clay cap and the fence surrounding Area
P.



SUMVARY OF CAP AND FENCE | NSPECTI ON

SAlI C conducted a cap and fence inspection on February 21 and 22, 1994.
The cap inspection identified bare spots greater than 1 foot in area. This
study recomended that these bare spots be seeded and mul ched to prevent
erosion. Alowlying area near the southwestern boundary of Area P al so was
identified. Water tends to pond in this area after periods of heavy
precipitation. The fence inspection identified one area on the northeast
boundary that was damaged by a fallen pine tree. The fence has since been
repai red by LAAP personnel .

SUMVARY OF TOPOGRAPH C SURVEY OF AREA P CAP

The Area P cap was topographically surveyed by Fanner, Downs, and
Associ ates between March 3 and 9, 1994. The survey was conducted to determ ne
if any subsidence has occurred at Area P by conparing the 1994 and 1990
surface el evations. The 1994 topographi c survey indicates that no subsidence
has occurred since the cap was installed in 1990.

SUMVARY OF GROUNDWATER SAMPLI NG RESULTS

Twel ve of the proposed 13 wells were sanpled during the Five-Year Review
of Area P. Due to bent well casings, well (010 was substituted with well
@0014, and wel|l @0011 could not be sanpled. The sanpl es were anal yzed for
expl osives only, since they have been identified as contam nants of concern
(CCCs) for Area P.

Nine wells screened in the Upper Terrace aquifer were sanpled during the
Fi ve- Year Revi ew of Area P Lagoons. Concentrations of hexahydro-I,
3,5-trinitro-1, 3,5-triazine (RDX), 1,3,5-trinitrobenzene (1, 3,5-TNB),
1, 3-di ni trobenzene (1,3-DNB), 2,4,6-trinitrotoluene (2,4,6-TNI), and
ni trobenzene (NB) were above the drinking water health advisory | evels (HALS).
Concentrations of 2,4-dinitrotoluene (2,4-DNT), 2,6- dinitrotoluene (2,6-DNT),
cycl otetramet hyl enetetranitramne ( HW), and
N-menyl - N, 2,4, 6-tetranitroaniline (TETRYL) were bel ow the HALs. The maxi mum
concentration for explosives was detected in well (0104 |ocated sout hwest of
Area P. The 1994 concentrati on of explosives in the Upper Terrace aquifer was
| ower than the 1990 concentration, indicating that the groundwater quality at
Area P has inproved since the remedi al neasure was conpl et ed.



SAlI C sanpl ed three wells screened in the Lower Terrace aquifer during
the Five-Year Review field investigation activities. The COCs detected in the
Lower Terrace aquifer at Area P were the sanme as those found in the Upper
Terrace aquifer. As in the Upper Terrace aquifer, the concentrations of RDX
1,3,5-TNB, 1,3-DNB, 2,4,6-TNI, and NB were above the HALs. Generally, the
concentration of the COCs in the Lower Terrace aquifer was |ess than the
concentration detected in the Upper Terrace aquifer. The concentration in the
Lower Terrace aquifer was higher than the 1990 concentration for wells @105
and (0106 | ocated southwest of Area P. This may be a result of downward
mgration of the COCs fromthe Upper Terrace aquifer.

Three ponded areas were identified during the Five-Year Review of Area
P. Water tends to pond in these areas after periods of heavy precipitation. A
ponded area was identified on the Area P cap near wells &0068, (0109, and
@0110. This area, which is along the drainage pathway fromthe Area P cap,
shoul d be filled with soil and graded to blend smoothly with the surroundi ng
area. The area shoul d be seeded and nul ched to prevent erosion. The ponding of
the water observed in the southwest conmer of the Area P cap after periods of
heavy precipitation is a result of the surface drainage pattern fromthe cap.
The ponded area south of well (0012 is outside the cap area. No mai ntenance is
recommended for these two areas.

SUMVARY OF GROUNDWATER ANALYSI S

A statistical regression anal ysis approach was used to identify the
groundwater trends at Area P. G oundwater sanpling data were evaluated from
1980 through 1994. Quadratic and |inear anal yses were conducted for 108
sanpling data sets (12 wells x 9 COCs). Trend categories were assigned to each
of the data sets based on inproving, deteriorating, and stable groundwater
quality of COCs. Data sets with no specific trend also were identified. Based
on the trend categories, trend indices were determned by well for each CCC
and Area P overall. The overall trend indices for both the Upper and Lower
Terrace aquifers were positive, indicating that the groundwater quality at
Area P is generally inproving.



1. 1 NTRODUCTI ON

Sci ence Applications International Corporation (SAIC) prepared this
Fi ve- Year Revi ew Report of Fornmer Area P Lagoons to satisfy the requirenents
of Task Order No. 0010 (LAWEUN A009) of the U S. Arny Environnental Center
(USAEC) Contract No. DAAA15-91-D- 0017. Task Order 0010 requires SAIC to
performa Five-Year Review of the interimrenedial action effectiveness at
Former Area P Lagoons at Louisiana Arny Ammunition Plant (LAAP), a U S. Arny
Armament, Minitions, and Chenical Command (AMCCOM installation, in accordance
with the Conprehensive Environnental Response, Conpensation, and Liability Act
(CERCLA) of 1980 and U.S. Environnmental Protection Agency (EPA) guidance (EPA
1991, USATHAMA 1992).

1.1 REGULATORY | NI TI ATI VES

According to CERCLA, a review of the renedy effectiveness at Area P nust
be conducted every 5 years unless future risk assessnents indicate that health
risks at the site are acceptable for unrestricted use. Section 121c of CERCLA
requires that, for "a renedial action that results in any hazardous
subst ances, pollutants, or contam nants remaining at the site,"the U S. Arny
"shal | review such renedial action no |less often than every five years after
the initiation of such renmedial action to ensure that human health and the
environnent are being protected by the renedial action being inplemented.” The
EPA O'fice of Solid Waste and Emergency Response (OSWER) Directive 9320. 2- 03B,
states "... EPAw Il ensure that five-year reviews are conducted for all
remedi al actions which result in hazardous substances, pollutants, or
contami nants renaining at the site above levels that allow for unlimted use
and unrestricted exposure" (EPA 1989).

The Five-Year Review of interimrenedial actions conpleted at the Forner
Area P Lagoons in 1990 is being conducted at LAAP in accordance w th CERCLA
under the Federal Facilities Agreenent (FFA) signed by EPA Region M, the
Loui si ana Department of Environmental Quality (LDEQ, and the U. S. Arny on
February 10, 1989.






1.2 CGBJECTI VES OF FI VE- YEAR REVI EW

The primary objectives of this Five-Year Review of Area P, as outlined
in the statement of work (SOWN and Maintenance Plan for LAAP (USATHAMA 1992),
was to inspect the current site conditions, determne the effectiveness of the
interimremedi al nmeasure (cap), and identify any additional actions that
shoul d be taken in accordance with CERCLA. To acconplish these objectives,
data were collected during the follow ng inspection, survey, and nonitoring
activities:

. Cap i nspection

. Fence i nspection

. G oundwat er sanpling and anal ysis
. Topogr aphi ¢ survey of Area P cap.

The field investigation activities were conducted between February 21
and March 4, 1994. The objective of the cap inspection was to determ ne the
stability of the cap; hence, its capability to be effective. The objective of
the fence inspection was to determne if access to Area P is being controlled.
The groundwat er sanpling was conducted to eval uate the groundwater quality in
the shal l ow aquifer. The sanple results were conpared with the historical data
to determ ne variations in explosive conpound concentrations. The objective of
t he topographic survey was to determne if any subsidence of the cap had
occurred since its installation in 1990.

1.3 SI TE DESCRI PTI ON

LAAP is a governnment- owned, contractor-operated (GOCO facility |ocated
approxi mately 22 mles east of Shreveport, Louisiana, and is under contractual
agreenent w th Thi okol Corporation to manufacture nmetal shell parts and
| oad- assenbl e- pack (LAP) ammunition itens. The facility is bound to the north
by Interstate 20 and U.S. H ghway 80, to the south by State Route 164, to the
east by Dorcheat Bayou, and to the west by O arke Bayou. A map of the general
vicinity is provided in Figure 1-1. Two streans, Boone Creek and Caney Creek,
flow north to south across the site. LAAP lies within both the Bossier and
VWebster Parishes and consists of 14,974 acres of |and, of which 74 acres are
adm ni strative and residential, 2,970
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acres are devoted to production |lines and mission support facilities, and
11,930 acres are woodl ands. The area surrounding LAAP is used prinmarily for
agriculture, with some residential and conmercial devel opment. The cl osest
community to LAAP is the village of Doyline, which is adjacent to the southern
boundary. The area topography is relatively level to noderately rolling, with
el evations ranging from 170 to 225 feet above nmean sea level (MSL). Al
surface drai nage fromLAAP is discharged into Lake Bistineau, |ocated
approximately 2 mles south of the installation.

1.4 SITE H STCRY

The primary mission of LAAP is to | oad, assenble, and pack ammunition
itenms; manufacture anmmunition netal parts; and provi de associ ated support
functions for anmunition production. Ei ght ammunition |lines and one anmoni um
nitrate graining plant were constructed by the Silas Mason Conpany between
July 1941 and May 1942. Production ceased in August 1945 at the concl usion of
Wrld War IL The plant was pl aced on standby status in Septenber 1945, and in
Novenber 1945, the Federal Covernment relieved Silas Mason Conpany of
responsibilities for plant operations (USATHAVA 1992).

Rem ngton Rand, Inc., under contractual agreenent with the Federal
Governnent, reactivated the plant in February 1951 and nmai ntai ned operations
during the Korean Conflict. Ammunition production was suspended and the
facility was again placed on standby status in Cctober 1957.

In Septenber 1962, the Federal Governnent again reactivated the facility
and contracted Sperry Rand Corporation to operate the nunitions production in
support of the Vietnam Conflict. Thiokol Corporation took over the facility
operations in 1974 when Sperry Rand Corporation relinqui shed the contract.

Area P consisted of 16 unlined | agoons of approxinmately 25 acres in area
and is located in the south-central part of the installation, as shown in
Figure 1-2. The Area P Lagoons were in active use between 1940 and 1981.

During this tinme, untreated expl osives-|laden wastewater fromindustri al
operations within LAAP was collected in concrete sunps at each of various



industrial areas and haul ed by tanker trucks to Area P. The wastewater is now
listed as hazardous waste according to 40 CFR 261. 32, Waste from Specific
Source, and cl assified "K047-Pi nk/ Red Water from Trinitrotol uene (TNT)
Qperations.”

LAAP was pl aced on the National Priorities List (NPL) in March 1989 due
to contam nation caused by past disposal of explosives-laden wastewater into
unlined surface inpoundnents. Nunerous investigati ons have been conducted for
the Area P Lagoons to determ ne the nature and extent of soil and groundwater
contam nation. An interimrenedial action was initiated in 1988 because the
expl osi ves- contam nated wastewater at Area P was found to be contributing to
groundwat er contam nati on. The source of the contam nation was renedi ated by
drai ning and treating wastewater in the | agoons, excavating the soil fromthe
| agoons and adj acent areas, and treating the soil in an incinerator to destroy
t he expl osives. The | agoons were excavated until a total field-determn ned
expl osi ves concentrati on of |ess than 100 parts per nillion (ppn) was reached.
The incineration of 101,929 tons of soil and the treatnent of 53,604, 490
gal l ons of wastewater and rai nwater collected within the 16 forner pink-water
| agoons was conpleted in 1990. The area was backfilled with the incinerated
soil, capped, and veget ated.

The | agoons were covered with a mini mum 2-foot thick conpacted cap
of uncontam nated clay soil fromArea P and a nearby borrow pit on LAAP. The
remedi ation of the site increased the elevation of the | agoon area above the
surroundi ng topography to pronote surface drai nage. Drainage was to the west
and south, matching the prevailing drainage in that area. After periods of
heavy precipitation, nmost of the runoff fromArea P cap drains to the Unnaned
Ditch | ocated south of Area P. This ditch runs west along the plant boundary
to Caney Creek before |eaving the plant.

The clay cap covers not only the | agoons, but all of the original Area
P. It is compacted to at | east 90 percent of the standard proctor density for
the material used. The cap is covered with 4 inches of topsoil and has a sl ope
of at least 1 percent over the |agoons. The cap is vegetated and fenced with
posted signs.



1.5 REPORT ORGANI ZATI ON

The remai nder of this Five-Year Review Report contains the follow ng sections:

. Section 2, Study Area Characterization, presents an overview of the
environnental setting at Area P of LAAP.
. Section 3, Five-Year Review Results and Significance of Findings,

presents field sanpling data eval uation, cap and fence inspection
findi ngs, evaluation of the topographic survey of the Area P cap, and
groundwat er trend anal ysis.

. Section 4, Conclusions and Recomrendati ons, presents the findings of the
Fi ve- Year Revi ew and presents recomrendations for corrective measures
and future Five-Year Reviews of Area P.



2. STUDY AREA CHARACTERI ZATI ON
2.1 | NTRODUCTI ON

This section presents the regi onal physical setting of the Louisiana
Arny Ammunition Plant (LAAP). A brief summary of the geographic setting,
hydr ol ogy, geol ogy, hydrogeol ogy, ecol ogy, and denographics of the LAAP area
i s included.

2.2 CGEQGRAPH C SETTI NG

Nort hwest Louisiana lies within the East Texas Tinber Belt subdivision
of the West Qulf Coastal Plain physiographic province. LAAP is |located in an
area with three nmajor |andformtypes, including uplands in the west, slightly
rolling lowland in the east, and the ancient Red R ver floodplain underlying
the central portion of the installation. The elevation is approxi mately 130
feet above nean sea |evel (MSL) at Dorcheat Bayou to the east, and
approxi mately 180 feet above MSL at the O arke Bayou to the west. The maxi mum
el evation at LAAP is approximately 225 feet above MSL. The topography is
primarily the result of erosion caused by surface drainage to the tributaries
of the Red River and has generated a relatively level to noderately rolling
t opogr aphy.

2.3 HYDROLOGY
2.3.1 dimate

The climate of northwest Louisiana has been characterized as
continental, with cool winters and hot summers. The nean winter temperature is
45°F, and the average nonthly mnimumtenperature is 35°F. January is the
col dest nonth, with tenperatures approxi mately 40°F. The mean sunmer
tenperature is 81°F, while the average nonthly maxi numtenperature during the
summer is 92°F. July is the hottest nmonth, with tenperatures averagi ng 83F.
The relative humdity is 60 percent for 75 percent of the year and | ess than
40 percent for only 7 percent of the year.

The town of Mnden lies approxinately 2 niles northeast of the LAAP
boundary and has an average annual rainfall of 53 inches per year. Mnthly
rainfall averages 5 inches during winter and spring, and 3 inches during
sunmer and autumm. The wettest nonths are Cctober and Novenber, while the
| east anmount of rain generally falls during August and Septenber. During the
winter, 98.6 percent of the precipitation is rain. An average of only 2 inches
of snow falls each wnter.

During the summer, the prevailing southerly wi nds provide a moist, warm
tropical clinmate; however, erratic pressure distributions occasionally
generate westerly winds and hot, dry weather. These sane prevailing patterns
alternately generate noist tropical air and dry, cold air during the winter.
As a result, tenperature changes can be extreme. Figure 2-1 provides a "w nd
rose” showing wind directions and velocities for the LAAP area.

2.3.2 Surface Water Hydrol ogy

Surface drainage for the installation (Figure 1-1) flows into Lake



Bi stineau (located 2 mles south of the plant) by way of d arke Bayou, Caney
Creek, Boone Creek, an unnaned drai nage ditch, and Dorcheat Bayou. These nain
drai nages are generally intermttent, slownoving (less than 1 cubic foot per
second [cfs]), shallow streans (less than 6 feet deep). Characteristically,
surface water drainages at LAAP have mininal flow, turbid water, and eroded
banks. The bottom substrate is generally conposed of silty clay with an
abundance of decaying plant material. Water quality neasurenments are vari abl e,
and nost |ocations have relatively low | evels of dissolved oxygen (DO (ESE
1992). Al of these waterways, with the exception of the unnaned drai nage
ditch, originate north of the facility.

The d arke Bayou flows to the southward al ong the western edge of the
installation, establishing the western boundary. C arke Bayou and one of its
tributaries, Caney Creek, are the primary drai nage pat hways for the western
quarter of LAAP, which includes Area P. Caney Creek, located 1 to 2 miles east
of O arke Bayou, flows due south across the installation, as shown in Figure
1-1 (ESE 1992).

Surface drainage for the majority of the eastern to central portion of
the installation is controlled by Boone Creek and its tributaries, which are
|l ocated on the eastern third of the property. The unnaned, mannmade drai nage
ditch within LAAP lies 6.4 mles west of Boone
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Creek. The ditch originates just north of Area C and flows in a southerly
direction toward the plant boundary. The ditch then turns to the west and
continues to its junction with Caney Creek.

2.4 GEOLOGY
2.4.1 Regional Ceol ogy

The geol ogi ¢ units underlying LAAP consi st of unconsolidated sedi ments
rangi ng in age from Eocene to Pl ei stocene. The major strata are the
Pl ei stocene terrace deposits (alluviun), and the Tertiary C ai borne G oup
Formati ons (Sparta Sand, Cane River, and Carrizo Sand), and the Tertiary
Wlcox Goup. Table 2-1 summarizes the najor stratigraphic units in northeast
Loui si ana.

The Pl ei stocene terrace deposits cover the entire surface of LAAP. This
upper nost geol ogic strata is an alluvium consisting of interlayered,
di scontinuous sand seans, silt, and clay. These sedinents represent fl oodplain
and fluvial deposits of the ancestral Red R ver and have been classified into
four separate terraces. LAAP is positioned on the Montgonery terrace, the
second youngest terrace in this classification. The thickness of the
Pl ei stocene section at LAAP ranges from 30 to 150 feet and rests unconformably
on top of the O aiborne Goup. Fornations at the installation had been eroded
before or during deposition of the terrace strata, resulting in a structural
unconformty. At LAAP, the C aiborne Goup consists of the Sparta Sand, Cane
R ver, and Carrizo Sand formations.

The Eocene Sparta Sand, a menber of the O aiborne Goup, lies
unconf ormably bel ow the Pl ei stocene terrace deposits. The formation consists
of nonnmarine massive sand, silty sand, and silty shale, w th occasi onal
lignite and lignitic shale (Payne 1968). Recent researchers (ETA 1991) have
reported regional dips of approxinmately two degrees (170 feet/nile) to the
northeast for the Sparta Sand and the subsequent underlying units.

The basal sand and gravel of the Pleistocene terraces and those of the
Sparta Sand physically appear to be simlar. However, the Sparta Sand probably
does not exist at Area P. The current theory regarding ne Sparta Sand was
presented by Engi neering Technol ogy and Associates, Inc. (ETA) in 1991. As per
ETA' s report, " Sparta Sand is not present at Area P



Table 2-1. Generalized Geologic Column, Northeast Louisiana

System | Stratigraphic Unit wnmicsp&m Hydrologic unit
> Sand, gravel, and some
g Terrace deposits clay. Limited to T ifi
g (undifferentateqy | WeSterm part of smdy e A
s 7 area. Thickness
C probably about 50 ft.
Cook Clay, partly sandy; glau- A
Mountain conitic. Thickness Confining bed
Formation about 100 to 200 ft.
‘| Interbedded clay and
fine to medium sand; ,
lignitic. Thickness .
Sparta Sand | 1 0 10700 . Sparta aquifer
Unit is 20 to 100
g percent sand.
o
]
) -
> £ . Clay; glauconitic,
g 2 %anr;*:t‘,"“ lignitic. Thickness Confining bed
k 8 Ormation 1 about 100 to 300 ft.
Fine to coarse sand;
Carrizo Sand | discontinuous.
Thickness to 150 ft.
Wilcox-Carrizo aquifer
>< Interbedded clay, sand,
8 S |Undifferentiated| silt; lignitic. Thickness
5 about 390 to 850 ft.
Unit is 20 to 30
percent sand.
g Deanse clay. Thicknes
£ 3 Undifferentiated| 3. so% ft e Confining bed
S0 '
Source: USACE, 1984
Louisiana/FiveYear.Rev/Draft/Final/July 8, 1994/8:29am 2-5



because the Cane River Formation has been truncated fromits usual thickness
of 200 feet down to 80 feet. This erosional truncation could not occur w thout
al so truncating the Sparta Sand above." For purposes of hydrogeol ogic
characterization, a precise stratigraphic identification of the formations is
not necessary, since the hydrogeol ogi c characteristics of the | ower

Pl ei stocene are simlar to the Sparta. Therefore, in the hydrogeol ogic

di scussion contained in this report, the two units have been conbined into one
aqui fer, the Lower Terrace/ Sparta Sand aquifer

The Eocene Cane River Formation lies directly below the Sparta Sand and
follows the same northeasterly dip as the overlying unit. The Cane River
Formation consists primarily of marine clay w th abundant foram nifera, but
al so contains sone silt and shale, often gray-green in color (Martin et al
1954). Regionally, the thickness of the Cane River Formation varies from 100
to 300 feet.

The Eocene Carrizo Sand, the ol dest nmenber of the d ai borre G oup,
underlies the Cane River Formation and consists of fine-to coarse-grai ned sand
deposited on the eroded surface of the underlying WIcox Formation. Because of
nondeposition or erosion, the Carrizo Sand is a discontinuous unit. Payne
(1975) reports the Carrizo to be absent over nost of LAAP. Wiere it does
exist, the Carrizo is conposed prinmarily of well-sorted sand deposited as
fill.

The W1l cox Goup sedinents consist mainly of nonmarine, white to gray,
t hi n bedded mi caceous sand and sandy shal e. Regionally, the sequence varies in
t hi ckness from 350 to 1,000 feet; however, nmaxi numthickness at LAAP is
approxi mately 550 feet.

2.4.2 Ceology of Area P

The geol ogi ¢ units underlying Area P consist of unconsolidated
Pl ei st ocene- aged upper terrace deposits, Lower Terrace/ Sparta Sand, the Cane
Ri ver Formation, and the WI cox Formation. Al though the geology at Area Pis
highly variable in the Pleistocene terrace deposits, sone general trends have
been identified. The alluviumin the inmrediate vicinity of the former |agoons
is predomnantly sand and silty sand with | esser quantities of interbedded
silt and clay. Simlar conditions apparently exist to the east and north of
the | agoons. South of the |agoons, the alluviumis extrenely variable and
ranges frompredomnantly clay to predom nantly sand. At Area P, these
deposits extend fromthe surface to a depth of approxinately 40 to 50 feet
bel ow | and surface (BLS)

Several previous reports describe the Sparta Sand at Area P; however,
ETA' s 1991 report G oundwater Mdel for Selected Sites at the Louisiana Arny
Amunition Plant, indicates that the Sparta Sand does not exist at Area P due
to an erosional truncation of the formation. For purposes of this report, the
exact lithologic identification is not necessary. The sands of the basa
Pl ei stocene (Sparta) range in thickness from8 to 30 feet. The upper part of
the sand is generally a fine quartz sand; however, the unit generally becomnes
coarser with depth and grades into nedium to coarse-grained sand

The Cane R ver Formation |lies below the sand of the basal Pl eistocene



The unit consists of bluish- green to dark gray, finely |amni nated, interbedded
clay, silt, and sand. The WIlcox Formation is projected to be 175 feet BLS at

Area P. It consists mainly of nonmarine, white to gray, thin bedded m caceous

sand and sandy shal e.

2.5 HYDROGEQLOGY

The hydrol ogic units underlying Area P and the characteristics of each
of the geologic units are discussed bel ow.

2.5.2 Upper Terrace Aquifer

The shal | ow aqui fer underlying LAAP consists of Pleistocene terrace
deposits that formthe entire surface of LAAP. G oundwater in the Upper
Terrace aquifer generally exists under water-table (unconfined) conditions at
depths typically 25 feet BLS. The direction of groundwater flow in the Upper
Terrace aquifer is controlled primarily by topography and the surface water
system Al though terrace aquifer production wells are not |ocated at LAAP, the
aqui fer supports production wells off me installation. Domestic wells using
the terrace aquifer have been conpleted in the surroundi ng towns of Haughton,
Princeton, Dixie Inn, Mnden, Sibley, and Doyline.

G oundwat er quality simulations conducted at Area P by ETA in 1991 show
contami nant mgration in the Upper Terrace aquifer generally travel s downward
with a small anmount of horizontal spreading (ETA 1991). Water |evel
measurenents col l ected during the Five- Year Review in the Upper Terrace
aqui fer indicate that the regional groundwater flow is toward the southwest
(Figure 2- 2).

2.5.2 Lower Terrace/ Sparta Sand Aqui fer

Directly beneath the Upper Terrace aquifer is the Lower Terrace/ Sparta
Sand aquifer, an inportant aquifer in the north- central portion of the state
and the principal source of drinking water for the town of M nden, |ocated 2
mles northeast of LAAP. However, the Lower Terrace/ Sparta Sand thins rapidly
fromM nden westward into LAAP. At Area P, the Lower Terrace/ Sparta Sand does
not exist (ETA 1991).

Where the Lower Terrace/ Sparta Sand aquifer exists on the LAAP facility,
a hydraul i c communi cati on exi sts between mis aquifer and the overlying Terrace
deposits, resulting in unconfined conditions. The groundwater flow in this
shal | ow aqui fer also is dom nated by the surface topography and surface water
system and groundwater flow direction is generally toward the streans that
bi sect LAAP.

2.5.3 Wlcox Goup/Carrizo Sand Aquifer
The Wl cox Goup/Carrizo Sand aquifer is the principal aquifer supplying

groundwat er to LAAP. The average depth of the formati on ranges from 100 feet
BLS in the southwestern portion of the installation to 500 feet BLS in the



northeastern portion. A groundwater gradient of 50 feet per mle toward the
northeast exists in the WIlcox/Carrizo aquifer, and aquifer punping test data
show that the sand has an average transmissivity of 5,000 gpd/ft and a storage
coefficient of 0.0002 (ESE 1992). LAAP had previously derived all of its water
for plant operation fromwells screened in sand |ayers of the WIcox aquifer.
Locations of all previously used water wells on the plant in the WI cox
formati on are shown in Figure 2-3.

The Cane R ver formation, a stratumof |ow perneability, overlies the
W cox aquifer and acts as a confining | ayer. Because of the confining Cane
Ri ver formation and the dip of the
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Wl cox strata, the hydrostatic head of the Wl cox aquifer rises above the
contact between the Cane River Fornmation and the WIcox Goup. The WIcox sand
is recharged by precipitation that falls upon the WIcox outcrop areas, and
fromoverlying Quaternary strata where hydrostatic pressure in the Wlcox is
less than the overlying naterial. Perennial streans that cross both the areas
and the Quaternary deposits also help recharge the aquifer.

2. 6 DEMOGRAPHI CS

The area surrounding LAAP is prinmarily rural, with several snall towns
located in the near vicinity. The cities of Shreveport (popul ation 198, 525)
and Bossier Cty (popul ation 52,721) are approxi mately 20 mles west of LAAP.
The town of M nden (popul ation 15,489) is 2 mles northeast of the
installation. The village of Doyline (population 896) is south and adjacent to
the facility.

3. FI VE- YEAR REVI EW RESULTS AND SI GNI FI CANCE OF FI NDI NGS

This section presents the results of the field investigation activities
conducted during the Five-Year Review of Area P. These activities were
conducted from February 21 through March 8, 1994. The field inv