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APPENDIX A

GEOLOGY AND SUBSURFACE HYDROLOGY

This appendix discusses the geology and subsurface hydrology of the Savannah
River Plant (SRP) and its surroundings. Included in the following sections
are descriptions of the regional geologic setting, seismology and geologic
hazards, hydrostratigraphy, groundwater hydrology, groundwater quality,
groundwater use, hydrogeologic interrelationships, groundwater recharge and
discharge, and water budget for the Separations area and the Burial Ground.

A.1 GEOLOGY AND SEISMOLOGY

This section contains information on the important geologic features in the
region surrounding the SRP and within its boundaries. The geologic features
discussed include the regional geologic setting, seismology, and geologic
hazards.

A.1.1 REGIONAL GEOLOGIC SETTING

A.1.1.1 Tectonic Provinces

The North American continent is divided tectonically into foldbelts of recent
or ancient deformation, and platform areas where flat-lying or gently tilted
rocks lie upon basements of earlier foldbelts (King, 1969). The Southeastern
United States contains two platform areas (the Cumberland Plateau province and
the Coastal Plain province) and three foldbelts (the Blue Ridge province, the
Valley and Ridge province, and the Piedmont province) (Figure A-1).

The Savannah River Plant is located in the Aiken Plateau physiographic divi-
sion of the Atlantic Coastal plain province (Figure A-1) (CoOke, 1936:
Du Pent, 1980a). The center of the Plant is approximately 40 kilometers
southeast of the fall line that separates the Atlantic Coastal Plain province
from the Piedmont province (Davis, 1902). Crystalline rocks of the Piedmont
(Precambrian and Paleozoic age) underlie a major POrtiOn Of the gentlY
seaward-dipping Coastal Plain sediments of Cretaceus and younger age (Figure
A-l). Sediment-filled basins of Triassic and Jurassic age (their exact age is
uncertain) occur within the crystalline basement throughout the Coastal Plain
of Georgia and the Carolinas (Du Pent, 1980a). One of these, the Dunbarton
Triassic Basin, underlies parts of the Plant (Figure A–1) (Du Pent, 1980a;
Stephenson, Talwani, and Rawlins, 1985).
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A.l.1.2 Str.atigraphyf~

Metamorphic and Crystalline Basement Rock

Near the center of the Plant, metamorphic and crystalline rock are buried
beneath about 280 meters of unconsolidated-to-semiconsolidated Coastal plain
sediments (Marine, 1966). The surface of the rock dips to the southeast at a
gradient of about 6.8 x 10-’](6.8 meters/kilometer) (Siple, 1967), and the ] TE
rock is exposed at the fall line about 40 kilometers northwest of the SRP.

Immediately overlying the basement rock is a layer of saprolite, which is the
residual product of weathering of the crystalline and metamorphic rock. The
combined saprolite and basal clay at the bottom of the Coastal Plain Sediments
forms an effective seal that restricts the flow of water between the Coastal
Plain sediments and the basement complex.

Triassic-Jurassic Sedimentary Rock

The Dunbarton Basin, formed by normal faulting of the crystalline and metamor–
phic basement rock during the Triassic-Jurassic Period, is filled by sand-
stones, shales, and conglomerates, and buried beneath about 370 meters of
Coastal Plain sediments (Figure A-1). The northwest boundary of the basin has
been well defined by seismic traverses and by a well that penetrated 490
meters of Triassic-Jurassic rock and then passed into the crystalline and
metamorphic rock below. The southeast margin is not as well defined, because
there are no well data similar to those defining the northwest margin (Marine,
1976). The depth to the bottom of the Dunbarton Basin is not known from well

I penetration. Awell near the center of tbe basin that was drilled to a depth
of 1300 meters did not penetrate the underlying crystalline rock.

II

The rocks of the Dunbarton Basin consist’of poorly sorted shale, siltstone, I TE
sandstone, and conglomerate. The coarser material is found near the northwest
margin, where fanglomerates are abundant. Nearer the center, sandstone, silt- I TE

stone, and shale predominate; however, the sorting is always extremely poor
(Marine and Siple, 1974).

Cretaceus Sediments

The terminology for the stratigraphic units used in this EIS is modified frOm
that used by Siple (1967). The Middendorf and Black Creek Formations (GCS,
1986) have been determined to be more accurate nomenclature for what had been
referred to as the “Tuscaloosa Formation” in many studies of groundwater at

*The accepted names for stratigraphic units have evolved over the years as
additional information on the age of the units and their correlation with sim-
ilar units in other areas has surfaced. This is reflected in the different
names used by authors to identify subsurface units. The stratigraphic noinen-
clature used in this document is the same as the usage of authors whose works
have been referenced. Therefore, different portions of the text might use
different names for the same geologic units. Likewise, the same name may be
used for geologic units or portions of units that are otherwise different.
Figure A-2 shOws the cOrrelatiOn Of Units used by the ‘ariOus authOrs. The
terminology used in this document is largely that of Siple (1967).
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the Savannah River Plant. Figure A-2 shows a tentative correlation of these
units to stratigraphic terminology described in recent publications.

The Cretaceous-Age sands and sediments (Figure A-2) consist primarily of flu-
vial and estuarine deposits of cross-bedded sand and gravel with lenses Of
silt and clay. They rest directly on saprolite, a residual clay from weather-
ing of the crystalline and metamorphic rock. The Cretaceus Sediments are
overlain conformably by the Ellenton Formation but, near the Fall Line where
the Ellenton is absent, they are overlain unconformably by sediments of
Tertiary and Quater~ary age (Siple, 1967). The Cretaceus Sediments crop out
in a belt that extends from western Tennessee to North Carolina. In South
Carolina, this belt is 15 to 50 kilometers wide. The thickness of the
Cretaceus Sediments ranges from O at the Fall Line to about 230 meters
beneath the L-Reactar on the Savannah River Plant.

In this area, the Cretaceus Sediments consist of light gray–to-white, tan,
and buff-colored, cross-bedded quartzitic-to–arkosic coarse sand and gravel,
with lenses of white, pink, red, brown, and purple silt and clay (Siple,
1967). Ferruginous sandstone concretions, siderite nodules, and lenses of
kaolin 0.5 to 12 meters thick are present in the Cretaceus Sediments. The
chief minerals in the sediments are quartz, feldspar, and mica, which were
derived from weathering of the igneous and metamorphic rocks of the Piedmont
province to the northwest.

Ellenton Formation

The Ellenton Formation (terminology after Siple, 1967), which overlies the
Cretaceus Sediments (Figure A-2), consists of dark lignitic clay with coarse
sand units. It is thought to be Paleocene in age and is unconformably over-
lain by the Congaree Formation (of the Eocene Epoch). The Ellenton Formation
sediments are entirely within the subsurface; they range to about 30 meters in
thickness.

The lignitic clay is dark gray to black, sandy, and micaceous. It is inter-
bedded with medium quartz sand and contains pyrite and gypsum. The upper part
of the formation is characterized by gray salty–to–sandy clay with which gyp-
sum is associated. This clay is about 3 to 5 meters thick in the central part
of the Plant; it thickens to 10 meters in A- and M-Areas. The lower part con-
sists generally of medium-to-coarse clayey quartz sand, but it contains very
coarse and gravelly quartz sand in some areas (Siple, 1967).

Congaree Formation

The Congaree Formation (terminology after Siple, 1967) was included in the
McBean Formation by Cooke (1936), and this usage WaS fOllOwed by the U.s. Army
Corps of Engineers (COE, 1952) during the original foundation studies for the
construction of the SRp (Marine and Root, 1978). The lower part of the origi-
nal McBean was raised to formational status and called the Congaree Formation
and tbe Warley Hill Marl by Cooke and MacNeil (1952). In discussing geology
and groundwater at the Plant, Siple (1967) used the term “McBean” to include
both deposits that are equivalent to the Claiborne Formation/Group of the Gulf TE
Coastal Plain and only the upper part of these deposits. In much of the area
studied by Siple, the two units could not be distinguished, either where
exposed or in well logs (Marine and Root, 1978).
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Subsequent investigations at the plaflthave shOwn that it is desirable tO dis–
tinguish the McBean FOrmation - as used in the restricted sense, rather than
as used by Siple (1967) - from the Congaree Formation. These two units are

separated by a clay layer informally called the “green clay” (Figure A-2).

The Congaree and McBean deposits strike about N 60”E and dip at a gradie!lt
TC of about 1.5 x 10-”’ to 1.7 x 10-’ (1.5 meterslkilometer to 1.7 metersl

kilometer) toward the south or southeast (Siple, 1967). Their thickrless
ranges from zero near the fall line to about 76 meters ill southeastern
Allendale County. In the central part of the Plant, the Congaree and McBean

TC ] deposits are about 61 meters thick, of which about 37 meters is the Congaree
Formation.

In the vicinity of tbe Separations Areas, the Congaree Formation consists of
gray, green, and tan sand with sOme layers Of gray, green, Or tan claY (Marirle
and Root, 1978). In the northwest part of the Plant, it consists primarily of
tan clayey sand. It is slightly glauconitic in some places and slightly cal-

TC I careous in others. A pisolitic clay zone at tbe base of the Congaree and
McBean deposits defines the base of the Congaree Formation (Siple, 1967).

The green clay layer at the top of the Congaree Formation appears to be dis-
continuous in the northwest SRP area (i.e., updip). To the south, the green
clay appears to thicken to about 7 meters in L-Area and 18 meters in the
southeastern portions of the Plant to become what is called in Georgia the
Blue Bluff Marl of the Lisbon Formation. The Marl is found at the Vogtle
Nuclear Power Station in Georgia, in wells i,,the southern part of the SRP,
and in offsite areas to the south. The green clay is gray to green, derlse,
and occasionally indurated (Marine and Root, 1978). The induration of the
clay is caused comonly by dense compaction and siliceous cement. Calcareous
cement is usually absent from this zone but, farther south, calcareous cement
might be more conunon.

TC I Although subdivision of the Congaree and McBean group might be warranted in
the SRP area and in other parts of South CarOlina and GeOrgia, such
subdivision appears less warranted toward the Fall Line, because the shoreward
facies of each unit grade into a comparatively thin zone, and criteria fOr
distinguishing them become doubtful (Siple, 1967). This is confirmed by
drilling in M-Area, where the green clay is thin and discontinuous and the
sediments of both McBean and Congaree are very similar in appearance.

McBean Formation

TE I As discu~~ed ~bo~e, the term ,,M~Bean,,was used originally to designate all
deposits of the same age as the “Claiborne” sediments of the Gulf Coastal
Plain in this area; it is now used to designate only the upper part of these
sediments. The McBean Formation can be divided into two subunits: an upper
unit consisting of tan, clayey sands and occasionally red sand (Marine and
Root, 1978), and a lower unit consisting of light, tan-to-white calcareous,
clayey sand (Figure A-2). This lower unit is locally called the “calcareous

TE
I

zone”; in some places, it contains void spaces that resulted illrod drops and
lost circulation during drilling operations (COE, 1952). To the northwest,
these void SPaCCS appear to decrease, ,SOno calcareous zone exists in M-Area.
However, to the southeast, the calcium carbonate content of the zone
increases, as do void spaces. Southeast of the Plant, the zone becomes a
limestone with o,,lysmall amounts of sand.
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The McBean Formation is considered the shoreward facies of the Santee lime-
stone to the southeast (Siple, 1967). In the SRP area, the calcareous zone
may represent a tongue of the Santee limestone. Toward the fall line to the
northwest of the SRP, it becomes more difficult to distinguish the several
Eocene formations, and Siple (1967) maps the Eocene deposits as undifferenti-
ated. In the northwest SRP area (M-Area), the calcareous zone is replaced by
a clayey sand unit.

Barnwel1 Formation

The Barnwell Formation (terminology after Siple, 1967) directly overlies the
McBean Formation and is exposed over a considerable area of Aiken and Barnwell
Counties. The formation thickens to the southeast from zero in the north-
eastern part of Aiken County to about 27 meters at the southeast boundary of Tc
Barnwel1 County. In the Separations Areas, the unit is about 30 meters thick.

The Barnwell Formation consists mainly of deep red, fine-to-coarse clayey sand
and compact, sandy clay. Other parts of the formation contain beds of mottled
gray or greenish–gray sandy clay and layers of ferruginous sandstone that
range in thickness from 0,f)3 to 1 meter. Beds of limestone occur in the
Barnwe11 Formation in Georgia, but none have been recognized in South
Carolina. Factors indicate that a considerable part of the Barnwell Formation
was deposited as a calcareous sandstone in a near-shore or estuarine environ-
ment. Some evidence of the original calcareous nature of the formation is
indicatedby the comparatively high proportion of calcium carbonate fOund in
groundwater circulating in this unit (Siple, 1967).

In the Separations Areas, the Barnwell Formation is divisible into three parts:

1. The lowest unit, the “tan clay,” commonly consists of two thin clay
layers separated by a sandy zone. The entire unit is about 3 to 4.5
meters thick and is semicontinuous over the area.

2. Above the tan clay is a silty sand unit O to 12 meters thick.

3. Above the silty sand is a unit of clayey sand that runs UP to 30
meters thick. This sand, which may include beds of siltY claY Or
lenses of silty sand, is slightly less permeable than the underlying
silty sand.

Upland Unit

The Upland Unit (Hawthorn equivalent; Siple, 1967) is expOsed Over a verY
large area of the Atlantic Coastal Plain and is perhaps the most extensive
surficial deposit of Tertiary age in this region. It is bounded on top and
bottom by erosional unconformities and is present at the surface in the higher
areas of Aiken County. It ranges in thickness from O in northwestern Aiken
County to about 25 meters near the Barnwell-Allendale County Line.

The Upland Unit consists of a fine, sandy, phosphatic marl or soft limestone,
and brittle shale resembling Fuller’s earth. Updip, however, in the vicinity

of Aiken and Barnwell Counties, it is characterized by tan, reddish-purple,
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and gray sandy, dense clay that contains coarse gravel, limonitic nodules, a“d
disseminated pods of kaolinitic material.

Tertiary Alluvim

Alluvial deposits of Late Tertiary age occur irregularly and discontinuously
on the interstream divides. They are composed of coarse gravel and poorly
sorted sand and have been tentatively classified by Siple (1967) as Pliocene
in age. Their thickness ranges from 1.5 to 6 meters.

Terrace Deposits

Cooke (1936) recognized seven marine terraces of Pleistocene age On the
Atlantic Coastal Pla~inin South Carolina. He indicated that the four highest
terraces are present in the Savannah River Valley. The deposits that may be
associated with these terraces are about 10 meters thick or less (Cooke, 1936).

Holocene Alluvium

Alluvium of Holocene age occurs in the tributary and main channels of the
Savannah River. These deposits, which are generally cross–bedded and hetero-
geneous in composition, range in thickness from 1.5 to 9 meters (5iple, 1967).

A.1.1.3 Geomorphology

The SRP is located on the Aiken Plateau as defined by Cooke (1936). The Aiken
Plateau slopes from an elevation of approximately 200 meters at the Fall Line
to an elevation of about 75 meters to the southeast. The surface of the Aiken
Plateau is highly dissected and ia characterized by broad, interfluvial areas
and narrow, steep-sided valleys.

I

TC
Because of the Plant’s proximity to the

Piedmont Province and the Savannah River, it has somewhat more relief than the
near-coastal areas, with onsite elevations ranging from 27 to 104 meters above
sea level. Relief on the Aiken Plateau is as much as 90 meters (Siple,
1967). The plateau is generally well drained, although small, poorly drained
depressions occur. These depressions are similar in character to Carolina
bays.

On the Aiken Plateau there are several southwest-flowing tributaries to the
Savannah River. These streams commonly have asymmetrical valley cross sec-
tions, with the north”est slope being gentler than the southeast slope. This
is because the stream CCIUrSeS are generally parallel to the strike of the
Coastal Plain formations. Erosion of the Coastal Plain sediments by the water
course results in gentle dip slopes on the northwest, or updip, sides of the
valleys. The landforms produced by these geomorphic processes resemble
cuestas.

Since the early 1950s, the flow rates of Four Mile Creek and Pen Branch,
including Indian Grave Branch, have been increased from about 1 cubic meter
per second to the present 12 cubic meters per second by the discharge of cool–
ing water and prOCeSS efflu~~t dire~tl~ i~t~ the creeks. The stream profiles
Of the two creeks are beginning to change Owing to erosion of the stream chan–
nela and deposition near the mO~th~ of the creeks. Depositional environments
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in both creeks presently extend from their deltas to
meters below SRP Road A, where near-neutral (neither
conditions exist (Ruby, Rinehart, and Reel, 1981).

A.1.2 SEISMOLOGY AND GEOLOGIC HAZARDS

A.1.2.1 GeoloKic Structures and Seismicity

approximately 2.4 kilo-
erosion nor deposition)

The down-faulted Dunbarton Triassic Basin underlies the SRP and contains sev-
eral interbasinal faults. However, the sediments overlying these faults show
no evidence of basin movement since their deposition during the Cretaceus
Period (Siple, 1967; Du Pent, 1980a). Other Triassic-Jurassic basins have
been identified in the Coastal Plain tectonic province of South Carolina and
Georgia; these features may be associated with the South Georgia Rift
(Du P&nt, 1980a; Popenoe and Zietz, 1977; Daniels, Zietz, and Popenoe, 1983).
The Piedmont, Blue Ridge, and Valley and Ridge tectonic provinces, which are
associated witliAppalachian Mountain building, are northwest of the fall line
(Figure A-1). Several fault systems occur in and adjacent to the Piedmont and
the Valley and Ridge tectonic provinces; the closest of these, the Belair
Fault Zone (about 40 kilometers fram the SRP), is not capable of generating
major earthquakes (Case, 1977).

There is no conclusive evidence of recent displacement along any fault within
300 kilometers of the SRP with the possible exception of (a) the geophysically
inferred faults (Lyttle et al., 1979; Behrendt et al., 1981; Talwani, 1982;
Hamilton, Berendt, and Ackermann, 1983) in the meizoseismal area of the 1886
Charleston earthquake, which occurred approximately 145 kilometers from the
Plant (Du Pent, 1982a), and (b) seismically inferred strike-slip motion on the
northwest flank of the Dunbarton Basin (Stephenson, Talwani, and Rawlins,
1985). Table A-1 shows the significant geologic structures and fault systems
in the SRP region and gives the age of last movement.

Surface mapping, subsurface boring, and geophysical investigations at the SRP
have failed to detect any faulting of the sedimentary strata that would affeCt
SRP facilities. Several surficial faults, generally less than 300 meters in
length and with displacements of less than 1 meter, have been mapped; however,
none of these are considered capable, as they are overlain by younger sedi-
ments that show no evidence of faulting. The time since the last movement on
these surficial faults is believed to be 0.5 million years or more (Du Pent,
1980a).

Two major earthquakes have occurred within 300 kilometers of the SRP: the
Charleston earthquake of 1886, which had an epicentral modified Mercalli
intensity (f’lMI)of X, and was located about 145 kilometers from the SRP; and
the Union County, South Carolina, earthquake of 1913, which had an epicentral
shaking of ~1 VII to VIII, and was located approximately 160 kilometers from
the SRP (Langley and Marter, 1973). An estimated peak horizontal shaking of 7
percent gravity (0.07g) was calculated for the site during the 1886 earthquake
(DOE, 1982b). Site intensities and accelerations for other significant
earthquakes are listed in Table A-2.

Probabilistic and deterministic analyses have established a design-basis, hor-
izontal earthquake acceleration of 0.20g for key seismic-resistant buildings
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Table A-1. Significant Geologic Structures in SRP Regiona

Closest point
to site

Age of last
Structural feature km Direction movement

Valley and Ridge Province
Faults
Blue Ridge Province Faults
(Carterville, Whitestone,
and Fries-Hayesville-Altoona
Faults)

Cape Fear Arch
Brevard Fault Zone
Westerfield Fold-Fault System
Deep River Basin (N.C. and S.C.)
Gold Hill Fault
Columbia Triassic Basin
Towaliga Fault, Kings Mt. Belt
Clubhouse Crossroads Faults
Colmbia Reverse Faults and
Clastic Dikes
Charleston Triassic (?) Basin
Decatur-Coffee County (Georgia)
Graben and Faults
Eastern Piedmont Fault System
(Modoc, Flat Rock, Goat Rock,
Bartletts Ferry, and Towaliga
Faults)
Belair Fault Zone

Langley Graben
Dunbarton Triassic (?)
Basin

350

2B0

225
225
215
210
155
135
115
105

80
65

65

40

27
Onsite

Nw

w

NE
Nw
NE
NE
Nw
NE
Nw
SE
NE

SE
SE

Nw

Nw

Nw
Onsite

Late Paleozoic

Late Paleozoic

Pleistocene
Pre-Mesozoic
Pre–Eocene
Triassic-Jurassic
Late Paleozoic
Pre-CretaceOus
Late Paleozoic
Pre-MiOcene (?)
Late Miocene

Triassic–Jurassic
Pre–PliOcene

Late Paleozoic

Pre–Miocene to
Recent”
Pre–Miocene (?)
Pre-Late Cretaceus

“Source: Du Pent, 1980a.
‘NRC has determined that, although age of last movement is not precisely known,
Belair Fault Zone is not capable in sense of 10 CFR 100 (Case, 1977).

at the SRP. This acceleration has a return period of about 5000 years
(Du Pent, 1982b).

On June 8, 1985, an earthquake with a local magnitude of 2.6 ([naximum inten-
Sity ~ III) and a focal depth of 0.96 kilometer occurred at the SRP, The
epicenter was just to the west of C- and K-Areas (Figure A–3). The accelera-
tion produced by the earthquake was less than O.002g. No aftershocks were
recorded by the SRp seismic Network (Stephenson, Talwani, and Rawlins, 1985).
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A.1.2.z Seismic Events and Liquefaction Potential

Liquefaction is the transformation of water-saturated granular material from a
solid or semisolid state to a liquid state; this results from an increase in
the pore water pressure, which is caused by intense shaking. Earthquakes may
cause liquefaction of near-surface, water–saturated silts and sands, making
the materials lCISetheir shear strength and flow (Keller, 1979).

The seismicity of the SRP is discussed in Section A.1.2.1. AS noted in that
section, liquefaction induced by earthquakes with a maximum horizontal accel–
eration of less than 0.20g is not a potential problem for SRP facilities
(Du Pent, 1980a; Langley and Marter, 1973).

A.2 GROUNDWATER RESOURCES

This section discusses the groundwater resources at the SRP. For the purposes
of this environmental impact statement (EIS), the definition of groundwater
resources includes hydrostratigraphy, groundwater hydrology, and groundwater
quality.

A.2.1 HYDROSTRATIGRAPHY

Three distinct hydrogeologic systems underlie the SRP: (1) the Coastal Plain
sediments, where water occurs in porous sands and clays; (2) the crystalline
metamorphic rock beneath the Coastal Plain sediments, where water occurs in
small fractures in schist, gneiss, and quartzite; and (3) the Dunbarton Basin
(Triassic/Jurassic Age) within the crystalline metamorphic complex, where
water occurs in intergranular spaces in mudstones and sandstones. The latter
two systems are unimportant as groundwater resources near tbe Plant.

The Coastal Plain sediments, which contain several important aquifers, consist
of a wedge of stratified sediments that thickens to tbe southeast. Near the
center of the Plant, the sediments are about 300 to 400 meters thick and con-
sist of sandy clays and clayey sands. The sandier beds generally form aqui–
fers and the clayier beds form aquitards. The Coastal Plain sedimentary
section at the Plant consists of the Hawthorn, Barnwell, McBean, Congaree,
Ellenton, and Tuscaloosa Formations, as defined by Siple, 1967. These units
correlate to those used by Geological Consulting Services (GCS, 1986). Figure
A-2 shows the correlation of these stratigraphic terms. Table A-3 describes
the lithology and water-bearing characteristics of the hydrostratigraphic
units underlying the Plant.

The Cretaceus Sediments (Middendorf and Black Creek Formations; GCS, 1986)
form a particularly prolific groundwater unit because of their thickness and
high permeability. In areas of the South Carolina Coastal Plain within 40
kilometers of the Fall Line, the Cretaceus Sediments are a major supplier of
groundwater (Siple, 1967); wells conunonlyyield more than 5500 cubic meters
per day of good-quality water. The Cretaceus Sediments rest on saprolite, a
residual clay weathered from the crystalline metamorphic bedrock, and consist
of a sequence of sand and clay units. The combined saprolite and basal clay
form an effective seal that separates water in the Coastal Plain sediments
from water in the crystalline metamorphic rock. The sand units combined are
about lf+Ometers thick and supply water to the Plant.
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Paleocene sediments, including the Ellenton Formation, overlie the Cretaceus
Sediments and consist of clay with coarse sand units. The known EllentOn
sediments are entirely within the subsurface. The clays in the Ellenton are
apparently continuous enough to act as a confining bed that separates the
water in the Congaree from that in the Black Creek Formation.

The Congaree Formation includes a lower unit of sand with clay layers and an
upPer clay layer known as the “green clay.” The Congaree sand beds constitute
an aquifer second only to the Cretaceus Sediments in importance, with yields
as high as 3600 cubic meters per day (Siple, 1967). The green clay appears to
be continuous and supports a large head difference between the Congaree and
the overlying McBean Formation. This head difference is as much as 21 meters
near the Central Shops and 24 meters in the Separations Areas, even though the
clay layer is only 2 to 3 meters thick in these areas (D’Appolonia, 1980;
Du Pant, 1983). North and west of Upper Three Runs Creek, the green clay is
discontinuous and, therefore, is effective only locally as a confining unit
(aquitard). In the southeastern part of the Plant, the green clay is believed
to be about 18 meters thick (Du Pant, 1983).

The McBean Formation, as defined by the SRP (Marine and ROOt, 1978), cOnsists
of a lower unit of calcareous clayey sand and an upper unit of clayey sands
(lower part of Dry Branch Formation; GCS, 1986). Groundwater occurs in bOth
units, but neither is a prolific aquifer. The formation is incised by Upper
Three Runs Creek and Four Mile Creek.

The Barnwell Formation, which overlies the i“fcBean Formation, consists of (1) a
clay unit known as the “tan clay” (part of Dry Branch Formation; GCS, 1986),
(2) a silty sand unit (upper part of Dry Branch Formation; GCS, 1986), and (3)
a clayey sand unit that can include beds of silty clay or lenses of silty sand
(Tobacco Road Equivalent; GCS, 1986). Borings in the Separations Areas and
about 2 kilometers east of the Central Shops indicate that the tan clay is
about 2 meters thick and that it comonly consists of two thin clay layers
separated by a sandy zone (D’Appolonia, 1980; Du Pent, 1983). In some areas
of the Plant, the tan clay is not easily identified in foundation borings,
drillers’ logs, or geophysical logs; however, this clay has not always been
readily apparent in soil cores, even in areas where it is known to support a
significant head differential.

The Barnwell and Upland Unit (Hawthorn; Siple, 1967) Formations are incised by
Upper Three Runs Creek, Four Mile Creek, and their unnamed tributaries. The
water table is usually within the Barnwell Formation but in low–lying areas
can be in the underlying McBean or Congaree Formations. Because of the large
amounts of clay and silt mixed with the sands, the Barnwell generally does not
yield water to wells except from occasional sand lenses.

The South Carolina Hazardous Waste Management Regulations (SCHWMR) and the
Resource Conservation and Recovery Act (RCRA) [270.14(c)(2)] require the
determination of the hydrogeologic zones that are most susceptible to impacts
from waste management units. These zones are the unsaturated zone, the upper-
most aquifer, the principal confining unit, and the principal confined aquifer
(shallowest confined aquifer beneath the SRP). Figure A–2 shows the relation-
ship of these zones to one another and their tentative correlation with other TC
stratigraphic nomenclature. Each hydrogeologic zone is summarized below.
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Formational terminOlOgY used in this discussion is largely that of Geological
Consulting Services (GCS, 1986).

The unsaturated zOfleis a 25– tO 45-meter-thick sandy unit containing clay
lenses. This zone is comprised of the Upland unit and, in some areas of the
Plant, the Tobacco Road and Dry Branch Formations.

The uppermost aquifer is a 35-meter-thick sandy unit cOmpOsed Of ‘wO ‘Ones.
The upper water-table zone, composed primarily of the clayrich, fine-grained
sands of the McBean Formation (in some areas of the Plant, areas of higher
water table) includes portions of the Dry Branch and Tobacco Road Formations.
The lower zone, composed of the coarse-grained Congaree Formation and the
upper sand and clay of the Ellenton Formation.

Based on an evaluation of hydraulic properties as well as head differences
between subsurface zones, the lower three units of the Ellenton Formation are
believed to form the principal confining zone beneath the Pla,lt. These units
form a section approximately 15 meters thick composed of two clay beds (middle
and lower Ellenton) and the lower Ellenton sand lenses. ‘Thesands in these
lenses are commonly coarse grained, but generally are supported hy a clay
matrix that impedes fluid movement. The middle clay is generally a dense,
low–permeability clay that can be locally discontinuous or more permeable.
The lower clay, however, is an average of 3 meters thick (maximum of 15
meters), is dense, has a low permeability, and ia believed to be continuous
over the SRP area. Table A-4 summarizes the hydraulic conductivity of the
Ellenton Formation.

The confined aquifer is a sandy zone averaging about 30 meters in thickness.
This zone is capped by the overlying Ellenton Formation confillingunit. In
this appendix, the shallowest confined aquifer is referred to as the Black
Creek aquifer. The aquifer beneath the Black Creek is referred to as the
Middendorf aquifer (ace Figure A–2).

A.2.2 GROUNDWATER HYDROLOGY

A.2.2.1 Hydrologic Properties

The flow of groundwater in the natural environment depends strongly on the
three-dimensional configuration of hydrogeologic units through which flow
takes place. The geometry, spatial relations, and interconnections of the
pore spacea determine the effective porosity (percentage of void space effec-
tively transmitting groundwater) and the hydraulic conductivity of the hydro-
geologic unit. These factors largely control groundwater flow through
geologic media.

The Coastal Plain sediments beneath the Plant are heterogeneous, and they are
anisotropic with respect to the hydrologic properties controlling groundwater
flow. Tables A-5 and A-6 list typical hydrologic properties of the Coastal
Plain sediments in the Separations Areas and A/M–Areas, respectively. These
tables indicate that the horizontal component of hydraulic conductivity in the
Barnwell Formation is considerably greater than the vertical component. In
this case, the horizontal conductivity is at least 100 times the vertical con–
ductivity; consequently, groundwater tends to move laterally within this
hydrogeologic unit. Although not shown in Tables A-5 or A-6, this general
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relationship is expected to apply to all coastal plain sedimentary units
(Freeze and Cherry, 1979).

The following paragraphs describe important hydrodynamic properties of spe-
ciEic geologic units beneath the E’Lant.

Crystalline Metamor~hic Rock

Water injection and removal tests on packed-off sections of rock indicate two
types of fractures in the crystalline rock (Marine, 1966). The first type
consists of minute fractures that pervade the entire rock mass but tra,lsmit
water extremely slowly. Rock that contains only this type of fracture is
called “virtually impermeable rock.“ The other type of fracture is confined
to definite zones that are vertically restricted but laterally correlatable
and have larger openings that transmit water faster. Rock that includes this

tYpe of fracture is called “hydraulically transmissive rock.!,

Representative values of hydraulic conductivity are 1.2 x LO-5 meter per day
fOr Virtually impermeable rock, and 0.033 meter per day for hyd~~UliC~llY

transmissive rock (Marine, 1975). An analysis of a two-well tracer test with
tritium indicates a fracture porosity of 0.08 percent in a hydraulically
transmissive fracture zone (Webster et al., 1970). Laboratory analyses of
cores indicate an average intergranular porosity of O.13 percent (Du Pent,
1983).

Triassic/Jurassic Sedimentary RO~k

The Triassic sediments consist of poorly sorted, ~On~Olidated ~r-vel, ~a”d,
silt, and clay. The coarser material is presumed to be near the northwest
margin of the Dunbarton Basin, where fanglomerates are abundant. Nearer the
center of the basin, sand, silt, and clay predominate. The sorting is
extremely poor, which causes an extremely low primary porosity in the Triassic
rocks (Marine and Siple, 1974). Grou~>dwaterdoes occur in the primary poros-
itY Of the Triassic rock, but the hydraulic conductivity is extremely low and
water movement is almost nonexistent.

The hydraulic conductivity of the Triassic sedimentary rock, as determined
from field tests, ranges from 4 x 10-6 to 4 x 10-9 meter per day (Marine
and Siple, 1974). Average total porosity is 9.0 percent for sa”d~tOne$ and

TC I 3.3 percent for mudstorles. Average effective porosity is 7.o percent for
sandstones and 0.53 percent for mudstones (Du Pent, 1983).

Cretaceus Sediments

According to a field study of the Cretaceus sediments aquifer (Tuscaloosa or
Black Creek/Middendorf equivalent), the average transmissivity is 1500 square
meters per day, a“d the median is 1400 square meters per day (Marine and
Routt, 1975).

I
Storage coefficients determined for the formation averaged

TC 4.5 x 10-”, and Siple (1967) assumed effective porosities of 20 to 30
Percent (Du Pant, L983).

Ellenton Formation

In general, Siple (1967) did not distinguish between tbe Ellenton and the
Cretaceus Sediments aquifer i,) reporting the results of pumping tests.
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Because there is no piezometric map exclusively of the Ellenton FormatiOn,
little is known about the lateral flow of water within the formation. Tab1e
A-4 summarizes recent hydraulic conductivity data collected on the EllentOn
Formation.

Congaree Formation

The results of t“o tests conducted near the center of the Plant indicate a
hydraulic conductivity of nearly 40 meters per day in the Congaree FOrmatiOn,
although one of the values (0.73 meter per day) for M–Area is 50 times less
than this. The median conductivity value obtained in 10 slug tests (decay Of
an instantaneous head change) in sandy zones of the Congaree Formation in the
Separations Areas is 1.8 meters per day (Root, 1977a,b). The median conduc–
tivity, as determined in two water–level recovery tests, is 1.5 meters per day
(Du Pent, 1983).

Data from laboratory tests conducted by the U.S. Army Corps of Engineers (COE,
1952) indicate a median value of 43 perce,ltfor the total porosity of the

uPPer part of the Congaree Formation. The effective porosity is estimated to
be 20 percent. A pumping test in the northwest portion of the plant yielded a
value of 14 percent (Du Pent, 1983).

I
TC

McBean Formation

The median hydraulic conductivity of the upper sand of the McBean FormatiOn
(equivalent to Lower Dry Branch Formation; GCS, 1986) has been reported to be
O.13 meter per day, about twice that of the calcareous zone (Du Pent, 1983).
An effective porosity of 20 percent is reasonable.

Fluid losses during drilling operations make the calcareous zone appear very
permeable. However, the results of pumping tests in the zone indicate a low
hydraulic conductivity (Du Pent, 1983). Apparently, zones of higher permea-
bility do not connect over large distances, and the regional permeability Of
the calcareous zone is lower than drilling observations suggest.

Barnwell Formation

Pumping tests to determine the hydraulic conductivities of the Barnwell Forma-
tion (Du Pent, 1983) indicate the median conductivity to be 0.04 meter per day
for the clayey sand unit (Tobacco Road equivalent; GCS, 1986). Although no
tests were made on the silty sand uIlit,a pumping test in a sand lens within
this unit indicated a hydraulic conductivity of O.3 meter per day.

Upland Unit

Because the Upland Unit (Hawthorne equivalent; Siple, 1967) in the SRP area is
usually unsaturated, no pumping tests have been performed. There is no piezo-
metric map of the formation in the SRP area. Flow paths are predominantly
vertical; there are only short horizontal flow paths.

A.2.2.2 Head Relationships

The elevation of the free-standing groundwater above a sea–level datum is
referred to as the hydraulic head. Figure A–4 shows the hydraulic heads for
the principal hydrostratigraphic units near the center of the Plant, typified
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by H-Area. These
water–level differences are probably at their maximum. Near the discharge

data are for one location in the Separations Areas where

areas of creek vall~ys, wat~~ elevations of the several ‘TeKtiary aquifers con-
verge. Although not shown in this figure, the head in the lower part of the
Cretaceus aquifer (Middendorf equivalent) is generally higher than that in
the shallower aquifer (Black Creek) by at least 6 meters (DOE, 1984).

Figure A-4 indicates that the water elevation in the Ellenton Formation iS
above that in the Cretaceus Sediments aquifer. The cause of this appears to
be continuous pumping from the Cretaceus Sediments aquifer in H-Area, which
has created a cone of depression in these deeper units but probably has not
affected water levels significantly in the Ellenton aquifer. Figure A-5 shows
the cones of depression in the potentiometric surface of the Cretaceus Sedi-
ments aquifer in F- and H-Areas (Killian et al., 1987a). I ‘rC

The hydraulic heads shown in Figure A–4 also indicate that there is not a
direct hydraulic connection between the Ellenton and the overlying Congaree
Formation. Although the clays that separate the Ellenton and the Congaree are
not thick, they are apparently extensive and continuous enough to impede the
hydraulic connection. A pisolitic clay at the base of the Congaree appears to
be extensive and might constitute tbe principal confining bed that separates
tbe Congaree and the deeper hydrologic system (Siple, 1967). The upper part
of the Ellenton is a sandy clay, which also functions as a confining bed
between the Ellenton and the Congaree.

Finally, Figure A-4 shows that the head in the Congaree Formation in the Sepa-
rations Areas is the lowest of any hydrostratigraphic unit in the Coastal
Plain system. This is attributable to two conditions: (1) the low permeabil-
ity of tbe green clay, through which recharge must take place, and (2) the
high hydraulic conductivity of the Congaree sands below the green clay, which
enhances lateral movement and discharge to the deeper creek valleys. The
upward recharge of water to the Congaree from the Ellenton-Cretaceous Sedi-
ments aquifer system is also impeded by clay layers at the base of the
Congaree and in the Ellenton.

Figures A-6 and A-7 describe the head difference between the water in the
Black Creek and Congaree Formations. The two maps show a change due to
improved data control (more lneasuringpoints) and, to a lesser extent, show
the effects of pumpage on and off the SRP. Had the data control available in
1987 been available in 1982, it is quite likely the maps would have been very
similiar.

TC
The more recent data (Bledsoe, 1987) are more accurate. The earlier map was
based on limited data and was included in the Draft EIS, because it was the
best data available at the time of the publication of the Draft EIS.

The head in the Congaree is higher than that of the Cretaceus Sediments in an
area surrounding A– and M-Areas and in the vicinity of P- and R-Areas and Par
Pond. Figure A-8 shows the vertical–head relationships along a cross-section
passing through M–Area, where the Cretaceus Sediments aquifer water elevation
IS below that of the Congaree.
indicates that this location is a
aquifer, as is much of the area of

A continuous decline in head with depth
recharge area for the Cretaceus Sediments
the Aiken Plateau northwest of the Plant.
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Hydraulic head reversal discussed above is not fixed in time or space, as
water levels fluctuate in response to a number of factors such as aquifer use,
i.e., pumping onsite for water supply and process water and pumping offsite
for agricultural, industrial, and municipal purposes; the amount of natural
recharge received by the different aquifers; and climatic factors. The
discussion in this section demonstrates the complexity and the transient
nature of the hydrogeologic regime beneath the SRP (see Figures A-12, A-17,
and A-20).

Because of flow directions and head relationships, the potential for offsite
impacts on water quality in the Black Creek aquifer is extremely small. The
most important factor for offsite impacts is the prevailing flow direction for
water in the Black Creek toward the Savannah River, not toward municipalities
that border the Plant. The most important factor for onsite impacts is the
upward gradient between the Congaree and the Upper Tuscaloosa over parts of
the SKP.

Impacts on the Black Creek aquifer have been confirmed in one monitoring well
cluster on the SRP. This cluster is in the western recharge area (A- and
M–Areas), where the clay barrier thins beneath an area where spillage from
rail cars and transfer facilities took place during the early days of SRP
operation. The migration of these constituents is being defined; their source
has been under remediation for nearly two years. Data analyzed to date do not
define any flow paths for these constituents toward offsite water users. The
area of final discharge of the groundwater originating from these sources is
the Savannah River. These constituents would require at least several hundred
years to reach the river, The pumpage of recovery wells (and supply wells for
process water) in A- and M-Areas increases this travel time.

Where the upward gradient exists between the Black Creek and the Congaree,
water is prevented from flowing into the Black Creek aquifer. An exception
occurs in areas where large volumes of water are pumped from the Black Creek;
in these areas, pumpage could reverse the upward gradient. The area most sus-
ceptible to these impacts is H–Area, where the head differential is relatively
small and pumpage is great. A modeling study (Duffieid, Buss, and Spalding,
1987) indicates that a maximum head differential (downward potential) of about
5 feet has developed in the eastern portion of H-Area (see Figure A-5). Mod-
erate pumpage from the Black Creek also OCcurS in U–Area, the Central Shops
Area, TNX-Area, the Classification Yard, and the U.S. Forest Service offices.
The potential for reversing the upward gradient that occurs naturally in these
areas is significantly LeSS than that in H_Area. Any contaminants that would
be drawn into the Black Creek by this pumpage would flow to the pumping well
and, therefore, would not impact offsite areas.

Water elevations in the McBean Formation (includes lower portion of Dry Branch
Formation; GCS, 1986) exhibit a difference of about O.6 meter in hydraulic
head between tbe top of the McBean and its base (Du Pant, L983). This indi-
cates a better hydraulic connection between the sandy unit of the McBean and
the calcareous ~o”e than that between the McBean and either the Congaree For-
mation belo” or the Barn~ell Formation abOve. As previously noted, the green
clay impedes the do~ward movement of “ater frOm the McBean tO the CrJngarEein
the central part of the Plant, as illustrated by a hydraulic–head differential

A-28



of about 17 meters. Moreover, the tan clay in the Barnwell (Siple, 1967) ~C
impedes the vertical movement of water from the Barnwell into the McBean.
Although the tan clay is not as continuous as the green clay, the head differ-
ential between the Barnwell and the McBean is about 4 meters where the tan ~*
cIay is present.

Figure A-4 shows the relationship of water elevations in the Barnwell Forma-
tion to those i“ the formations below. The hydraulic head decreases with
depth within the Barnwell Formation. Although the tan clay impedes the dowr–
ward movement of water, the McBean Formation is recharged by water that passes
through this hydrostratigraphic unit.

The water table is commonly within the Barnwell Formation (equivalent to
Tobacco Road and upper Dry Branch Formations; GCS, 1986), although in tbe
creek valleys it successively occupies positions in the lower formations.
Surface drainage and topography strongly influence the flow path at every
point on the potentiometric surface. Even small tributaries of the larger
creeks cause depressions in the water table, diverting groundwater flow toward
them. Because the Upland Unit in the SRP region is usually unsaturated, a
potentiometric map has not been constructed. Flow paths are predominantly
vertical, although there are some short, horizontal flow paths along perched
water tables.

A.2.2.3 Groundwater Flow

Water moves through the ground from areas of high head to areas of lower
head. [n general, on the Atlantic Coastal Plain, the gradient is seaward from
the higher areas of the Aiken Plateau toward the continental shelf. Of major
significance is the modification of this general southeastward movement caused
by the incision of the Savannah and Congaree Rivers and their tributaries (see
Figure A-9). Groundwater in the regions of these rivers and tributaries is
diverted toward the hydraulic low caused by natural discharge to the surface
water. The depth of dissection of streams at the SRP has a significant influ-
ence on the direction of flow in most hydrostratigraphic units. The direction
of flow in the shallow groundwater is most affected by small streams; in the
deeper groundwater, it is affected by major tributaries. The direction of
flow in the Paleocene and deeper formations is affected mainly by tbe Savannah
River. Locally, the direction of flow in any unit can be modified by ground-
water withdrawals from wells.

The velocity (V) of groundwater flow can be calculated by the following
formula:

IK
v.—

e
(A-1)

where:

I = hydraulic gradient
K = hydraulic conductivity
e = effective porosity
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The velocity also can be measured directly by tracers. Table A–7 lists typi-
cal vertical and horizontal groundwater velocities for important hydrogeologic
units on the SRP.

Figures A-9 and A–10 show hydraulic heads of the Cretaceus Sediments, which
constitute the primary aquifer in the region. Where the elevation of the out-
crop area is high, as on the Aiken Plateau north of the Plant, water naturally
recharged to the aquifer exceeds that naturally discharged to local streams;
this excess water moves southeastward through the aquifer. Where the eleva–
tion of the outcrop area is low, as along the Savannah River Valley in the
northwest section of the Plant, water naturally discharges from the aquifer to
the river. U[lder the Plant, the direction of groundwater movement in the
Cretaceus sands is southwesterly toward the Savannah River Valley.

On the Plant, the recharge of the Congaree is by groundwater flow from offsite
areas,and by the infiltration of precipitation; the shallower formations On
the Plant are recharged by the infiltration of precipitation (about 40
centimeters per year) (Root, 1983). ffowever,discharge into Upper Three Runs
Creek and the Savannah River has a dominant effect on Congaree groundwater
flow (Figure A-n). Over parts of the Plant area, hydraulic heads in the
Congaree are lower than those in the Cretaceus Sediments aquifer, precluding
downward flow into the Cretaceus Sediments in these areas (Figure A-7).
However, as noted in Section A.2.2.2, in two areas this condition is reversed,
indicating that the Cretaceus Sediments aquifer might receive recharge from
the overlying Congaree aquifer. Also, in smal1 local areas where the
Cretaceus Sediments aquifer head normally exceeds the head in the Congaree
aquifer, drawdom from water production wells in the Cretaceus Sediments
aquifer might lower its head below that of the Congaree, creating a potential
for localized downward flow (Figure A-5).

On a regional basis, the dissecting creeks divide the groundwater in the
Congaree and higher formations into discrete subunits. Even though the
hydraulic characteristics of the formations might be similar throughout the
area, each subunit has its own natural recharge and discharge areas. In the
central part of the Plant, the only stream that intersects the Congaree is
Upper Three Runs Creek.

The McBean Formation (terminology from Siple, 1967) is incised by Upper Three
Runs Creek, several of its larger tributaries, Four Mile Creek, Pen Branch,
and Steel Creek. Thus, groundwater that enters the McBean Formation over much
of the interior of the Plant is restricted to its connection with other sub–
units of the McBean because of stream incision.

The water table at the plant is conunonlywithin the Barnwell Formation (termi–
nology from Siple, 1967), although in the creek valleys it successively occu-
pies positions in the lower formations. Surface drainage and topography
strongly influence the water–table flow path. Even small tributaries of the
larger creeks cause depressions in the water table, diverting grou[~dwaterflow
toward these creeks. The Upland Unit, which is pet-haps the most extensive
surficial deposit in this region, usually is unsaturated. Its flow paths are
predominantly vertical, although there are short horizontal paths.
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The overall flow pattern of the ~n~aturated zone at the plant is vertical.
Precipitation infiltrates into the Barnwell Formation and percolates downward,
with the greatest amount eventually reaching the Congaree Formation. The tan
clay diverts some water in the Barnwell laterally tO creeks. The green clay
diverts more water in the McBea” Formation laterally to creeks. The remaining
water is believed to move vertically into the Congaree Formation. The
Ellenton and Cretaceus Sediments aquifer are separated hydraulically from the
Congaree and are “ot recharged significantly on the site. Both the primary
recharge and discharge controls on the water in the Cretaceus Sediments are
outside the SRP area. The Cretaceus Sediments act as a conduit through which
water passes beneath the SRP area en route from recharge zones in the Aiken
Plateau to discharge zones in the Savannah River Valley.

Figure A-12 shows the distribution of groundwater flow between hydrologic
units in the vicinity of A- and M-Areas. Although not specifically applicable
to the entire SRP subsurface, the relationships shown in this figure are gen-
erally the same as those that can be expected in other parts of the Plant.

A.2.3 GROUNDWATER ~UALITY

A.2.3.1 Regional Groundwater Quality

The water in the Coastal Plain sediments tends to be of good quality; hence,
it is suitable for industrial and municipal use with minimal treatment. It is
generally soft, slightly acidic, and low in dissolved and suspended solids
(Du Pant, 1983). Table A-8 lists the results of chemical analyses of ground-
water from various regional formations in the Coastal Plain sediments; the
following paragraphs describe these results. The descriptions will focus on
the total dissolved solids (TDS) content of the groundwater, because the
amount of dissolved solids is a consideration in the suitability of the water
for domestic use and because it can serve as a measure of the presence of some
types of contaminants.

Crystalline Metamorphic Rock

Water from the crystalline metamorphic rock has a TDS content of about 6000
milligrams per liter, which is largely calcium (500 milligrams per liter),
sodium (1300 milligrams per liter), sulfate (2500 milligrams per liter), and
chloride (1100 milligrams per liter).

Triassic/Jurassic Sedimentary Rock

Two water samples from the Dunbarton Basin of Triassic/Jurassic Age had TDS
contents (almost entirely sodium chloride) of about 12,000 and 18,000 milli-
grams per liter (Du Pent, 1.983).

Cretaceus Sediments Aquifer

Water from the Cretaceus Sediments aquifer is low in TDS. Because the water
is soft and acidic, it has a tendency to corrode most metal surfaces (Siple,
1967). This is especially true if the water contains appreciable amounts of
dissOlved oxygen and carbon dioxide. The dissolved oxygen content of water
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from the Cretaceus Sediments around the Separations Areas is verY low
(Marine, 1976), and the sulfate content is about 13 milligrams per liter. The
dissolved oxygen content is inversely related to the sulfate content of the
water. In the northwest part of the Plant near the recharge area, water in
the Cretaceo”s Sediments aquifer is near saturation with dissolved oxygen
while the sulfate content is very low.

Ellenton Formation

Chemical analyses of water from the Ellento” Formation (Siple, 1967) show a
TDS content somewhat higher than that of water from the Cretaceus Sediments
aquifer, but still very low at less than 50 milligrams per liter.

Congaree Formation

Table A-8 compares two analyses of water from sands in the Congaree Forma-
tion. The analyses are similar to those reported for Eocene limestone (Siple,
1967). The zones in the formation probably contained some calcareous cement,
giving rise to relatively high concentrations of ionic species in the water.

McBean Formation,

Samples of water from Eocene sand (Lower Dry Branch equivalent; GCS, 1986) and
limestone probably include some water from both the sandy and calcareous
zones. The water from these zones is low in TDS, with that from sandy zones
being much lower. The differences in the chemical characteristics of water
from the two zones are readily apparent. Well HC3D in the upper sandy zone
has a TDS content of 14 milligrams per liter and low concentrations of all
other constituents. The other wells, which are screened in the calcareous
zone, have a TDS content of more than 50 milligrams per liter and high concen-
trations of calcium and bicarbonate. The pH of water from the calcareous zone
is near 7, while that of water fram the sandy zone is generally less than 5.

Barnwell Formation~<

Table A–8 lists five analyses of water from the Barnwell Formation (Tobacco
Road and upper Dry Branch equivalents; GCS, 1986) in the Separations Areas.
The TDS content is low, and the concentrations of calci- and bicarbonate ions
are not as high as in the McBean and Congaree Formations. The pH of water
from the Barnwell Formation is slightly acidic, similar to that of groundwater
from other formations i,~the area.

A.2.3.2 Mixed Chemical and Radionuclide Contamination

Groundwater is monitored at 49 of the 54 SRP hazardous and mixed waste manage-
ment facilities for the parameters listed in Table A-9. Nine of the 54 facil-
ities have been designated as RCRA interim–status hazardous waste management TE
facilities. These are the F–Area seepage basins (three basins), H-Area
seepage basins (three basins), M-Area settling basin and Lost Lake, and the
inactive Mixed Waste Management Facility (MWMF) within the operating low-level
radioactive waste burial grounds between F- and H-Areas. Groundwater
contamination at the F- and H–Area seepage basins and the M-Area settling

>~stratigraphicterminology from Siple, 1967. See Figure A–2.
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basin is discussed here to provide examples of the modes of cOntaIIIinatiOIIt
possible pathways of contamixlants, and water quality within the SRP
subsurface. Appendix B discusses contamination at other facilities covered in
this EIS in detail.

The seven unlined basins and Lost Lake have received hazardous wastes and
radioactivematerials since the mid– to iate-1950s, Geophysical and geochemi–
Cal testing and groundwater mo~litori”ghave been performed at these sites tO
assess the nature, extent, and rate of migration of hazardous wastes aridhaz-
ardous constituents (DOE, 1985).

Suspected contami~lantswere identified by a statistical comparison of upSradi-
ent and downgradient water quality known as the Student‘s t-test. Assuming an
appropriate experimental design as well as a good sampling and analysis tech-
nique, the t–test can provide a basis for rejecting or not rejecting sampling
variation as a possible factor to account for the difference between upgradi–
ent and downgradient wells wherlthe Ilumberof samples taken is small. Reject-
ing sampling variation at some level OE confidence means that the_difference
between wells is due to factors ott,erthan sampling variation. A failt!re to
reject means that the difference between wells could be sampling variation,
among other factors. The cutoff points for f–test scores were probabilities
of less than or equal to 0.05 and greater tbatl0.25. Values less than or
equal to O.05 were classified as probable contamiTlants;those greater than
O.25 were improbable contaminants. Scores between these two values were con-
sidered to be possible contaminants.

Tables A-10 and A-n list the contaminant potential based on the t-test for
selected parameters at the F-Area and H-Area seepage basins, respectively.
Statistical analyses performed in 1983 identified elevated values of TDS,
sodium, nitrate, gross alpha, and gross beta in relation to the values for
upgradient monitoring wells at the F- and H–Area seepage basins. The low pH
of the groundwater in downgradient monitoring wells also reflected the opera-
tion of the seepage basins in these two waste management areas.

Tbe reliability of the 1983 results was evaluated when improvements were made
in sampling and sample preservation methods in 1984. Pumps were installed to
provide adequate flushing of the wells before sampling, and all samples for
metals analyses were filtered before preservatives were added. Results
following the initiation of the ~Iew techniques indicated that inadequate
flushing (using a manual bailing technique) a,ldsolids irlthe samples analyzed
were contributing to the erroneous positive results previously obtaitled.

Special sampling and testing for the hazardous constituents identified in 40
CFR 261, Appendix VIII, were performed in 1985 at the F- and H–Area seepage
basins. No organic compounds attributable to basin operation were observed in
significant concentrations at either location. However, various hazardous TC

constituents were measured in downgradielltmonitoring wells at the F– and
H-Area seepage basins (Table A-12).

Contaminants from the F- and H-Area seepage basins migrate to springs along
Four Mile Creek (approximately 60 to 500 meters). This migration has been
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Table A-12. Hazardous Constituents Measured in Downgradient
Monitoring Wells at F- and H-Area Seepage
Basinsa

Maximm Concentrations (mg/1)

Constituent F-Area basi!ls b H-Area basins”

Antimony 0.035 0.320
Barium 0.280 0.223
Cadmium 0.70 0.010
Lead 0.167 0.220
Mercury 0.00034 0.72
Nickel 0.100
Selenim

0.064
0.490 d

‘Constituents were observed during RCRR Appendix VIII data
searches performed in January and March of 1985.
bSource: Killian et al., 1987a.
‘Source: Killian et al., 1987b.
“Below detection.

verified through observations of a tritim plume from Basin 3 in the F–Area,
as shown in Figure A-13. Other contaminants, except those affected by sorp-
tion properties of the site soils, are expected to follow the general behavior
of the tritium plume.

Routine discharges to the M-Area settling basin (which overflowed to Lost
Lake) were discontinued in July 1985. The U.S. Department of Energy (DOE) has
submitted a Part B closure plan for this hazardous waste management facility
(DoE, 1985, 1987). At the basin and Lost Lake, TDS, chloride, dissolved
organic carbon, nitrate, gross alpha, and radium have been observed at
concentrations above background values. Table A-13 lists the potential for
contamination at the M-Area settling basin. Special studies for hazardous
constituents in the groundwater at the settling basin have identified chlori–
nated hydrocarbons (decreasing compounds); metals were not detected in signif-
icant concentrations. However, the pH in downgradient monitori,lg wells
reflects basin operation (DOE, 1985).

Extensive groundwater monitoring studies around A- and M-Areas have been con-
ducted since chlorinated hydrocarbons were discovered in the groundwater in
1981. The distribution of these organic compounds has been determined verti-
cally and horizontally, but assessment studies are contir,uing (DOE, 1985).
Figure A-14 shows a cross-section through the settling basin and Lost Lake
depicting isoconcentrations of total chlorinated hydrocarbons. The main body
of the plume is moving slowly to the southeast at about 7 to 8 meters per
year. Monitoring studies have demonstrated that volatile organics have not
migrated beyond the SRP boundary.
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A groundwater remediation program was ir)itiatedin A– and M-Areas in 1983 to
contain the vertical and horizontal migration of the chlorinated hydrocarbon
plume in the Tertiary sands and to remove the chlorocarbons from the ground-
water. This project involves the use of a 1.5-cubic-meter–per-minute air
stripper that is fed by 11 recovery wells (South Carolina Bureau of Air Qual-
ity Control Permit 0080–0055–cB and Bureau of Water Pollution Control Permit
10389). On the average, the air stripper has been removing more than 2600
kilograms of chlorinated hydrocarbons per month fron]the groundwaters.

The characteristics of the movement and extent of contamination at F–, H-, and
M–Areas are expected to approximate the behavior of contamination at other
waste management units. The specific characteristics of the contami,~ationat
other facilities is primarily controlled by: (1) properties of the contami-
nant(s), (2) depth to groundwater, (3) contaminant retention properties of the
subsurface materials, (4) degree of heterogeneity of the subsurface materials,
(5) groundwater flow speed and direction, and (6) distance to groundwater
outcrop.

Hazardous metal constituents have been observed in groundwater monitoring
wells at the low-level radioactive waste burial grounds facility (643–G al~d
643-7G). Lead and cadmium concentrations averaged about 43 and 39 micrograms
per liter (parts per billion), but ranged to 398 and 365 micrograms per Liter,
respectively. Although approximately 10 tons of mercury have been disposed of
at these facilities, little mercury has been observed in monitoring wells.

Concentrations of mercury at the perimeter wells are generally less than 1
microgram per Liter (National Primary Drinking Water Standards for lead, cad–
mium, and mercury are 50, 10, and 2 micrograms per liter, respectively).
Because
vanized

A.2.3.3

Radium,
in the

the wells used to measure these constituents were constructed of g~l–
casings, the concentrations are considered questionable.

Radionuclide Contamination

tritium, and certain alpha-emitting radionuclides have been detected
grou”dwater at concentrations above the standards for all zeoeravhic

areas but Area 6,
-u,

and a high level of concern for such contamination has been
determined for Areas 2, 4, 5, 7, 8, 9, and 10. Figure 2–1 and Table 2-2 show
the locations of these geographic areas.

Because of its high mobility and abundance, tritiurn is the most prevalent
radionuclide that reaches the water table. Other radionuclides in the waste,
particularly stronti~-90 , ~e~i~-137, Pl~tOniw–238, and pLutOni~–239, tend
to be adsorbed by the soil COlLIMn in the groundwater flow paths beneath the
seepage basins and the burial grounds. These radionuclides migrate very
slowly because they are strongly adsorbed by soil particles.

Tritium is present in some waste streams and buriai grounds leachates as
tritiated water, which behaves like normal “ater and cannot be separated
practically from uncontaminated groundwater. The flow and transport
properties of tritiated groundwater are indistinguishable from those of
groundwater that has not been affected bv tritiated leachate. Based on

monitoring performed at the low–level radioactive waste burial grounds, the
groundwater beneath the WF probably has been contaminated by tritium and, to

a lesser extent, by other radion”clides.
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Tritim was the only radionuclide detected migrating from the K-Area contain-
ment basins to Pen Branch. Weekly water-flow measurements combined with stud–
ies of tritiw concentrations in Indian Grave Branch, a tributary of pen
Branch, indicated a migration of 7500 curies in 1984.

Tritiurndischarged to the F- a,,dH-Area seepage basins has migrated from the
basins and co”tami”ated the water–table aquifer to concentrations in excess Of
40,000,000 picocuries per liter (Du Pent, 1983). The migration of radioactiv-
ity from the F– and H-Area seepage basins a,ld the low-level waste burial
ground “as measured with continuous samplers and flow records in Four Mile
Creek in 1984. The total measured migration of tritim was 2320 curies from
the F-Area seepage basins and 12,500 curies from the H–Area seepage basins and
the low-level waste burial grounds. The amount of strontiu-90 that migrated
from the F- and H-Area seepage basins was O.20 and O.12 curie, respectively.
Because of the resorption of cesiun-137 in streambeds, the migration of this
radionuclide, if it occurs, cannot be measured. Table A-14 shows the 1984
migration of tritium and strontim–90 from the seepage basins.

Table A–14. Migration of Tritiwn and Strontim-90
from Seepage Basins in 1984 (Ci)

Location Tritiu StrOntium-90

200-F seepage basin to Four Mile Creek
(FM-A7 minus FM-4)a 2320 0.20

200-H seepage basins to Four Mile Creek
(FM-2B minus FM-1)a 8020 0.12

Burial Ground and 200-H seepage basin 4
(FM-3A minus FM-3)‘ 4480 0.01

K-Area containment basin to Indian
Grave Branch 7500 0.01

‘Designators for sampling locations on Four Mile Creek.

Many laboratory and field studies of soil–to-water distribution coefficients
(K.) have been conducted on the Plant to relate soil adherence to !~aste
migration (Prout, 1958). These studies reveal that the soil colun)nacts to
restrict the free passage of most radionuclides. Radiostrontium, radiocesiurn,
plutonium, and many other radionuclides are largely removed from the flowing
groundwater due to adsorption by clay particles. As with most physical and
chemical interactions, the amount of adsorption is governed by complex equi–
librium equations. Changes illthe pH of the groundwater and the mass balance
between other constittientsare two conditions that can affect the degree of
adsorption by clay particles. Changes in these conditions can cause
additional contaminants to be adsorbed or some contaminants to be released
from the clays, dependirlgon the sense in which the equilibrium is shifted
(Freeze and Cherry,‘l979).-
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TWO long–lived mobile radionuclides, technetium-99 and iodine-129, form stable
anionic species that adhere poOrly to soil and tend to migrate at about the
speed of the groundwater. preliminary data indicate that I-,lthoughboth te~h_
netium and iodine have been found in groundwater by ultrasensitive analytical
methods, neither is present in concentrations that can be nleasuredby accepted
routine monitoring procedures. The maximum measured Corlcentration of
technetim-99 was 20 picocuries per liter, arid that of iodiIle–129
1 picocurie per liter (Du Pant, L983).

Was

Tritium is the principal radioactive contaminant ill the groundwater beneath
the burial ground. According to calculations, approximately 28,000 curies of
tritium are in this plume. Under 643-7G a,]d643-28G, the water-table aquifer
exhibits concentrations that range from about 20,000 to 34,000,000 picocuries
per liter. Perimeter monitoring wells generally exhibit lower concentratior]s,
averaging about 300,000 picocuries per liter. However, tritiw has reached
the Congaree Formation at concentrations of about 20,000 picocuries per liter
[National Primary Drinking Mater Standard for tritium is 20,000 picocuries per
liter] (Hubbard and Emslie, 1984). Table A–15 lists other radionuclides
detected in the groundwater beneath the burial ground (Du Pent, 1983).

Table A–15. Radionuclides Detected in Groundwater
Beneath Burial Grounda (pCi/L)

Average Drinkillg-water
Radionuclide concentration standard

Tritium 300,000’ 20,000
Cobalt-60 13 100
StrOntiurn-90 19 8
Cesium-137 12 200
Plutoniun-238 5 15
PlutOnium-239 3
Total Plutonim 8 15”

“The limits for tritim, cobalt-60. strOntim–90. and-. -.
cesium-137 are the maximum concentration limits if only
one manmade beta– or gama–emitting radionuclide is pres–
ent.
“Perimeter wells.
“Total plutonium.

Approximately 80 percent of the groundwater plume from the low–level radioac-
tive management f~~ility flows tO~ard OUtC~~p SpringS ~lo~g pOU~ Mile c~~ek,

in much the same manner as the plume from the F-Area seepage basins (Figure
A-n). The remaining plume flows toward IJpperThree Runs Creek, btt extends
only about 2.00meters b~yOfld b~~_lG. Groundwater in the Col]gareeFormation in
this area flOws tO upp~~ Three RunS c~~ek.
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A.2.4 GROUNDWATER uSE

AS noted in Section A.l.l., the subsurface waters in the vicinity of the SRP
include six major hydrostratigraphic units. The geohydrologic characteristics
of these units, their aeral configurations, and their recharge/discharge rela-
tionships control the vertical and horizontal movement of groundwater at the
Plant (see Sections A.2 and A.3). Section A.1 explains the stratigraphic
nomenclature used at the SRP.

At present, the Plant does not withdraw groundwater from the crystalline,
metasediment basement rocks and overlying saprolite. The Cretaceus Sediments
aquifer, which is 170 to 250 meters thick at the Plant, is the most important
regional aquifer. At the Plant, the Cretaceus Sediments consist of two aqui–
fers separated by a clay aquitard (Figure A-2). The lower aquifer consists of
about 90 meters of mediun-to-coarse sand (Middendorf); the overlying aquifer
(Black Creek) consists of about L5 meters of well-sorted medium-to-coarse
sand. The Ellenton Formation clays cap the Cretaceus Sediments forming an
aquitard that restricts the flow of groundwater between the Cretaceus Sedi-
ments aquifer and the overlying units.

The Congaree is another important regional aquifer. In this area, only the
Cretaceus Sediments exceed the Congaree’s water-producing potential. The
Congaree’s intermediate depth (:Figure A-5) also makes it attractive for water
wells. An extensive clay layer at the base of the Congaree forms a confining
bed that separates the permeable sands of the Congaree from the sands in the
underlying Ellenton and Cretatieous Sediments units (DoE, 1984). The green
clay (Figure A-4), a marker bed at tbe top of the Congaree, exhibits very low
hydraulic conductivity; it is,. therefore, a significant aquitard (Section
A.2.1), particularly south and e“astof Upper Three Runs Creek. The SRP does
not withdraw large quantities of groundwater from the McBean, Barnwell-
Sfawthorn,or stream valley alluvim deposits (stratigraphic terminology from
Siple, 1967; see Figure A-2). The McBean, however, becomes increasingly more
important as an aquifer to the east of the Plant.

The water table is commonly located in the stream valley alluvium deposits and
in the Barnwell. The McBean is usually under semiconfined conditions. In
contrast, groundwater in the Congaree (to the south and east of Upper Three
Runs Creek) and the Cretaceus Sediments is under confined cOnditiOns.
Cretaceus Sediments water wells near the Savannah River (e.g., in D-Area)
often flow because the potentiometric level of the groundwater is greater than
the elevation of the land surface. Figure A-4 shows the head relationships
near H–Area, close to the center of the Plant. Section A.3 discusses these
relationships. Section A.3 also discusses interactions between surface water
and groundwater, groundwater flow patterns, recharge/discharge, and water
budgets.

A.2.4.2 Regional and Local Groundwater Use

DOE surveyed groumdwater use in South Carolina in an area within about 32
kilometers from the center of the SRP. DOE obtained information for this sur-
vey from the South Carolina Department of Health and Environmental Control,
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the South Carolina Water Resources Conunission, the U.S. Geological Survey,

local universities, and files at the SRP (DOE, 1984; RPI, 1985). The survey

did not include users in Georgia, because the strength of groundwater flow
toward the Savannah River in the area bordering the river tend to outweigh any
hydrologic gradient in the Georgia direction (Du Pent, 1983). See Sections
2.2.2, 2.2.3, 3.1, and 3.2 for information on this phenomenon (Figures A-8,
A-15, A-16, and A-17).

This survey found that groundwater is the primary source of water for domes-
tic, industrial, municipal, and agricultural use in the vicinity of the SRP.
The Cretaceus Sediments, which occur at shallower depths as they approach the
fall line, form the base for most municipal and industrial water supplies in
Aiken County. Domestic water supplies depend primarily on the Barnwell,
McBean, and Congaree Formations. In Barnwell aIld Allendale Counties, the
Cretaceus Sediments occur at increasingly greater depths; some municipal
users, therefore, get their water from the shallower Congaree and McBean For-
mations or from their limestone equivalents (Section Al; Du Pent, 1983). In
these counties, domestic supplies come from the Barnwell and the McBean
Formations.

The survey identified 56 major municipal, industrial, and agricultural ground-
water users in the study area. The total estimated pumpage in this area is
about 135,000 cubic meters per day. Figures A–15 and A-16 show the locations
of the major users and the groundwater flow paths for the Congaree and
Cretaceus Sediments aquifer, respectively. Tables A-16 and A-17 provide per-
tinent data.

Municipal Use

The survey identified 20 municipal users that have a combined withdrawal rate
of about 52,605 cubic meters per day (Table A-16). Within the study area, the
total municipal pumpage from the Cretaceus Sediments aquifer is about 36,920
cubic meters per day. Total municipal pumpage from the McBean Formation is
about 545 cubic meters per day; the Congaree Formation supplies 15,140 cubic
meters per day for municipal use.

Industrial and Agricultural Use

The survey identified 36 industrial and agricultural users, including 13 on
the SRP. Table A-17 lists these users. Total industrial purnpage from the
Cretaceus Sedime,ltsis about 71,940 cubic meters per day, including 38,550
cubic meters withdrawn daily by the SRP.

The Sandoz Plant, about 29 kilometers south of the center of the SRP, is the
largest offsite industrial ~~er. Since 1978, it has pumped about 4165 cubic
meters per day frOm one Creta~eOu~ sediments well.

In 1980, irrigation from groundwater sources in Allendale and Barnwell Coun-
ties, including areas outside the study area, amounted to average annual
Pumping rates of 15,000 al]d 4100 cubic meters per day, respectively (DOE,
1984). Major growth in the use of irrigation systems in these counties has
occurred during the last several years. Some of these irrigation systems draw

I
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from the (!retaceousSediments, but some are in the limestone equivalent of the
McBean and Congaree Formations. The largest agricultural user identified in
the survey, B. Oswald Company, pumps about 8175 cubic meters per day from the
Tuscaloosa aquifer. In Barnwell County, the Green Blade Turf Grass Farm with-
draws about 1895 cubic meters per day from Tertiary aquifers.

Domestic Use

In addition to large municipal, industrial, and agricultural users, the files
of the South Carolina Department of Health and Environmental Control list 25
small communities and mobile home parks, 4 schools, and 11 small commercial
interests as groundwater users. Wells serving these users generally have
pumps with capacities of 54 to 325 cubic meters per day; they do not draw
large quantities of water. Most of these wells produce from shallow aqui–
fers. Total withdrawal from these 40 users is estimated to be less than 2000
cubic meters per day. However, incomplete State records provide little infor-
mation on screened zone, formation, or actual usage.

Two South Carolina State Parks are within the survey area: Aiken State Park,
with seven wells; and Barnwell State Park, with two wells. Several shallow
wells produce small quantities of water for SRP guardhouses. The pump capac-
ity of each of these wells is less than 40 liters per minute.

A.2.4.3 SRP Groundwater Use

Table A-18 lists pumping rates for the period 1968 to 1985 for individual
areas on the Plant. Figure A-15 shows the locations of most of these areas.
The greatest groundwater pumpage on the Plant occurs in A-, F–, and H-Areas.
Figure A-18 shows the total pumpage on the Plant. The projected 1985 ground-
water use is 26.8 cubic meters per minute. Siple (1967) concluded that (1)
the Cretaceus Sediments aquifer can supply about 37.8 cubic meters per minute
for SRP operation with no adverse effects on the pumping capabilities of
existing 1960 wells; and that (2) potentially, the aquifer could produce more
water if the well fields were properly designed. In 1960, SRP pumpage from
the Cretaceus Sediments was about 18.9 cubic meters per minute.

A.3 SURFACE WATER/GROUNDWATER RELATIONSHIP

This section provides a summary description of the interrelationships between
the various hydrogeologic units that constitute the SRP groundwater system, a
description of the recharge and discharge areas on the Plant, and a summary
description of a water balance study on the Plant.

A.3.1 HYDROGEOLOGIC INTERRELATIONSHIPSAT SRP

As discussed in Sections A.1.1 and A.2.1, the Coastal Plain sedimentary aqui-
fers at the Plant include tbe Hawthorn (upland unit), Barnwell, McBean,
Conearee. Ellenton. and Cretaceus Sediments (stratizraphic terminolosv from--u- .

Siple, 1967;
occur in the
occurs under

-.
see Figure A-2). Water-table (unconfined) conditions
Barnwell aquifer. Groundwater in the ur>derlyingurlits
semiconfined and confined conditions. The principal

-.
generally
generally
aquitards
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(units with low hydraulic conductivity) include the tan clay, the green clay,
the basal Congaree-Ellenton clay, and clay units in the Cretaceus Sediments
(Figures A-1 and A-4).

Precipitation at the Plant averages about 120 centimeters per year. Although

there might be both spatial and temporal variations in the fraction of this
precipitation that recharges the groundwater, the overal1 average recharge
near the SRP Burial Ground and the Separations Areas is about 30 percent, or
38 centimeters per year. This water moves predominantly in a vertical direc-
tion through the unsaturated zone at a rate of about O.9 to 2.1 meters per
day, as determined by tracer tests, to recharge the water table (Haskell and
Hawkins, 1964). Upon reaching the water table, the water travels a path that
haa both vertical and horizontal components. The magnitude of these two com-
ponents depends on the vertical and horizontal components of the hydraulic
conductivity. Clay layers of low hydraulic conductivity tend to impede verti-
cal flow and enhance horizontal flow. If the horizontal hydraulic conductiv-
ity is low, water will tend to “pile up” above the clay, and the water table
will be high. On the other hand, if the horizontal hydraulic conductivity is
high, the water will be conducted more quickly away from the recharge area,
and the water table will be low.

The water table is high in H-Area because the tan clay inhibits the downward
movement of water and the low horizontal hydraulic conductivity of tbe
Barnwell Formation does not permit rapid removal of the water in a horizontal
direction. The hydraulic head builds up in the Barnwell Formation suffi-
ciently to drive the water through the material of low hydraulic conductivity;
some goes vertically through the tan clay and some moves laterally to nearby
streams.

Water that enters the McBean Formation also follows a path that has both ver-
tical and horizontal components. The water recharging this formation through
the tan clay is the nominal surface recharge (38 centimeters per year) minus
the amount of water that is removed from the Barnwell by lateral flow (about
25 centimeters per year; see Section A.3.3.L). The discharge points for the
McBean Formation are more distant from their respective groundwater divides
than those of the BarnweLl Formation.

The green clay has a lower hydraulic conductivity than the materials above; as
a result, recharge to the Congaree through this clay is less than the recharge
to the McBean. In addition, the Conga~ee has a higher hydraulic conductivity
than the materials abOve; as a result, lateral flow is enha”~ed, making the

potentiometric Levels in the Congaree much lc,we~than those above, as shown in
Figures A–4 and A_19. The discharge areas for the Congaree are the valleys of
the Savannah River and Upper Three Runs Creek.

Cretaceus Sediments potentiometric levels in H-Area are above those of the
Congaree (Figure A-4), indicating that in this area the Cretaceus Sediments
are not recharged naturally from the Congaree. Water in the Cretaceus Sedi–
IIlentspassing beneatb H_Area is ~e~ha~ged th~O~gh the Te~-ti~~y ~edimellt~ to

the north of the Plant. Some water is discharged from the Cretaceus Sedi-
ments upward intO the overlying ~~diment~ in the s~v~n”~h Rive= “alley where

it borders the plant, Most of the remaining groundwater moves northwest to
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the outcrop area of the Cretaceus Sediments, where water discharges directly

to the Savannah River and its tributaries (Figure A–10). Water levels in the
Cretaceus Sediments in the Savannah River valley are commonly above land

TC
I

surface and welLs in these areas flow naturally. Figures A-8, A-9, A–15, and
A-16 show that water from either formation does not naturally flow between
So,,thCarolina and Georzia. Instead. zroundwater moves toward the Savannah.-
River from both states in the vicinity of the SRP site. Figure A-20 shows the
vertical head relationships between the Congaree, the upper Cretaceus
Sediments aquifer, and the lower Cretaceus Sediments aquifer in the southern
part of the Plant. The head reLationship between the Congaree and the upper
Cretaceus Sediments is the same here as in H-Area, but the difference is
greater. This area is greatly influenced by the drawing down of the head in
the Congaree, as groundwater flows from the Congaree into the Savannah River
valley.

The head reLationships in the northwest part of the Plant (M–Area) are quite
different, as shown on Figure A-21. In this updip area (Figure A-1), the
green clay is very discontinuous and not as thick as it is farther downdip.
The tan clay can be missing entirely. Thus, there is little impedance to
downward vertical flow within the Tertiary sediments, and the water levels are
farther below the land surface than in H-Area. Another very important factor
is that the geologic character of the Congaree Formation in M–Area is differ-
ent from that in H-Area; tbe geologic material is not as well sorted and its
hydraulic conductivity is Lower. As a result, the Lateral flow of water in
the Congaree is insufficient to draw its water level down below that of the
Cretaceus Sediments aquifer in M-Area, and a downward head differential
exists from the Congaree to the Cretaceus Sediments. Closer to the Savannah
River, the discharge from the Congaree draws its water level down below that
of the Cretaceus Sediments aquifer.

I
The locations of areas in which there is a head reversal between the Congaree
and the Cretaceus Sediments aquifer, and areas in which there is not, were
obtained from a map showing the differences between the Cretaceus Sediments
and Congaree potentiometric surface maps (Du Pent, 1983). The resulting head
differential map (Figure A-22) shows that the head in the Cretaceus Sediments
is higher than that in the Congaree in a broad area within about 10 kilometers
from the Savannah River and Upper Three Runs Creek. The head in the Congaree
is higher in an area around M–Area and in the vicinity of Par Pond. This map
was constructed by subtracting two potentiometric surface maps that contained
limited data; thus, it should not be used to predict detailed head relation–
ships, but only to indicate directions of expected vertical gradients in broad
areas.

A.3.2 GROUNDWATER RECHARGE AND DISCHARGE AT SRP

Water enters the gr~~ndwater ~y~tem i“ recharge areas and moves through the
system, as dictated by hydraulic gradients and hydraulic conductivities, to
discharge areas. Groundwater moves from areas of high potential energy (usu-
ally measured by ~~mbined elevation and pre~~~~~ h~ads) to afeas Of lower
Potential energy.

The hydra”li~ gradient ~n the Atlantic coastal plain is generally southeast–
ward toward the Atlantic Ocean. The southeastward groundwater flow is
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modified by the incised channeLs of the Savannah and Congaree Rivers and their
tributaries. Groundwater flows toward the areas of Low potential energy (low
hydraulic head areas) created by natural discharge to stream channels and
wetlands.

The Savannah River Plant is drained almost entirely by five major streams:
Upper Three Runs Creek, Four Mile Creek (including Beaver Dam Creek), Pen
Branch, Steel Creek, and Lower Three Runs Creek (Figure A-23). The depth of
dissection of these streams has a sig,~ificantinflueI~ceon groundwater dis-
charge areas and the directions of groundwater flow. The flow direction in
the shallow groundwater, typically in the BarnweLL Formation, is most affected
by small onsite streams (see, for example, Figures A-24 through A-29). Flow
directions in the McBean Formation are affected by Upper ‘ThreeRuns and Four
Mile Creeks (Figure A–30), those in the Congaree Formation by Upper Three Runs
Creek and the Savannah River (Figures A-31 and A–9), and those in the Ellenton
and Cretaceus Sediments by the Savannah River only. Locally, the direction
of normal groundwater flow in any hydrogeologic unit is modified by ground-
water withdrawals from wells (Figure A–5). The locations of recharge and dis-
charge areas on the Plant are summarized in Table A-19.

Figure A-15 shows the potentiometric surface of the Cretaceus Sediments aqui–
fer near the Plant. Recharge occurs principally in offsite outcrop areas near
the Fall Line. If the elevation of the outcrop area is high, as on the Aiken
Plateau northeast of the Plant, precipitation recharged to the Cretaceus
Sediments exceeds the groundwater naturally discharged to local streams and
withdrawn by water wells. This excess water moves southeastward through the
aquifer. Where the elevation of the outcrop is low, as along the Savannah
River valley just north of the northwest sector of the Plant, groundwater
naturally discharges to the Savannah River. Under the Plant, the groundwater
flow in the Cretaceus Sediments is southwesterly toward the river (Du Pent,
1983).

Recharge to the Congaree Formation is principally in offsite areas. At the
plant there is appreciable ~~~h~rg~f~~~ the McB~~*FO~~~tiO~in M-and
A-Areas but aLmost none from overlying units southeast of Upper Three Runs
Creek. The natural discharge areas for the Congaree on the Plant are the wet-
lands along Upper Three Runs Creek and the Savannah River. As shown in Fig–
ures A-19, A-31, and A-n, the water levels in the Congaree are drawn down
significantly by groundwater discharge to Upper Three Runs Creek and the
Savannah River.

Recharge to the McBean Formation is from the Barnwell Formation in the central
areas of the Plant and in offsite areas. The natural discharge areas are
Upper Three Runs and Four Mile Creeks (Figure A-30).

Thus, in suaunary,the dissecting creeks divide the groundwater in the Congaree
Formation into discrete subunits (see Figure A-23). Depending on the depth of
dissection, groundwater is confined to its own subunit. Thus, even though the
hydraulic characteristics of the formation might be similar throughout the
area, each subunit has its own recharge and discharge areas. If dissection is
through most of the formation thickness, then no water will move from one sub-
unit to another. As with the Congaree Formation, creeks in the region dissect
the McBean Formation and divide the hydrogeologic unit into separate
subunits.
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Because the McBean is a shallower formation than the Congaree, smaller creeks
with leSS deeply incised valleys make these divisions. The subunits of the
McBean are, therefore, smaller than those of the Congaree. In the Separations
Areas, the only stream that cuts into the Congaree is Upper Three Runs Creek,
whereas the McBean is incised by Upper Three Runs Creek and Several of its
larger tributaries, Four Mile Creek, Pen Branch, and Steel Creek. Thus, as
shown i“ Figure A-30, groundwater that enters the McBean in the Separations ~C
Area cannot flow to other subunits of the NcBean (Du Pent, 1983).

The water table at the Plant southeast of Upper Three Runs Creek is CO~Onl Y
within the Barnwell Formtion, although in the creek valleys it successively
occupies positions in the lower formations (e.g., Figure A-19). Recharge to
the Barnwell is from precipitation. Natural discharge from the water table is
to the creeks and their tributaries. The surface drainage and topography
strongly iclfluencethe groundwater flow in the unconfined aquifer. Even small
tributaries of the larger creeks cause depressions in the water-table eleva-
tion (see Figures A-24 through A–28). The Upland Unit, which overlies the
Barnwell on much of the Plant, is unsaturated; its flow paths are
predominantly vertical with only short, horizontal flow paths.

Northwest of Upper Three Runs Creek, the water table is much deeper and lies
within the McBean Formation (Du Pent, 1985a, b). Discontinuous clays that are
believed to correlate to the green clay mark the lower boundary of this unit.
The groundwater beneath these clays is in the Congaree Formation under semi–
confined conditions. Because the depth of the water table is about 33 meters,
streams in this portion of the Plant exhibit little control over groundwater
flow.

A.3.3 WATER BUDGET FOR SEPARATIONS AREAS AND SRP BURIAL GROUND

Precipitation falling on the earth’s surface enters the groundwater system
by infiltration, enters the surface water by runoff, or returns ta the atmos–
phere by evaporation. The water budget is essentially a water-material bal–
ante used by hydrologists to determine the distribution of precipitation
within the hydrosphere. Kubbard and Emslie (1984) used the water-budget
method to determine whether significant groundwater flow paths exist below the
Barnwell Formation at the SRP Burial Ground between F- and H-Areas (Figure
A-12).

A simplified water budget for the Separations Area can be quantified as
follows:

P-R-G-ET=S (A-2)

where:

P = input precipitation

R = surface and subsurface runoff, water that moves rapidly to drainage
ditches and streams

TC
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G = water percolated downward to recharge the groundwater at the water
table

ET = evapotranspiration, evaporation from the surface and transpiration
through vegetation to the atmosphere

S = storage of water, as reflected in the rising and falling of the water
table

Groundwater migrates slowly toward places of lower hydraulic potential, dis–
charging as springs, seeps, or the base flow of streams. Over sufficiently
long periods, often a water-year, storage can be neglected, so discharge can
be assumed to equal recharge.

Mean annual precipitation, runoff, and evapotranspiration were estimated to be
119.4, 5.1, and 76.2 centimeters, respectively. The total groundwater
recharge was estimated by subtracting runoff and evaporation from the precipi-
tation, or 38.1 centimeters.

Groundwater in most of the Burial Ground area migrates slowly westward and
southward toward Four Mile Creek and its F–Effluent tributary (Figure A-24).
Groundwater was seen to enter a tributary of Four Mile Creek at seeps and
springs during a rain–free period in May and June 1980. At a “tan clay” out-
crop 61 meters above sea level, the groundwater discharge averaged 8.2 liters
per second over four measurements made during this period. This measurement,
converted to other (lnitsand combined with the estimated watershed area of 2.1
square kilometers, gives the groundwater discharge above the tan clay as 0.004
cubic meter per second per square kilometer or 12.7 centimeters per year.

These discharge measurements provide the basis for inferring that a residual
recharge of 25.b centimeters per year (38.1 centimeters minus 12.7 centi-
meters) reaches aquifers below the tan clay, the McBean, and the Congaree.
However, there is believed to be little recharge of the Congaree in this pact
of the Plant because of the low hydraulic conductivity of the greeI1 clay.
Root (1983) showed that the assumption of zero recharge of the Congaree could
be used in mathematical modeling of groundwater flow at the Burial Ground.
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Savannah River Plant During 1968
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Figure A-25. Water-Table Elevation (in feet above mean sea level) at C-Area

During the Period 1961-1967
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Figure A-26, Water-Table Elevation (in feet above mean sea level) at K-Area

During the Period 1961-1967
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Figure A-27. Water-Table Elevation (in feet above mean sea level) at L-Area
During the Period 1961-1967
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Figure A-28. Water-Table Elevation (in feet above mean sea level) at P-Area

During the Period 1961-1967
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Figure A-6, Head Difference Between Upper Cretaceus Sediments Aquifer and
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Table A–10. F-Area Seepage Basin Contaminant Potentiala

I Number of wells

I Contaminantion Known releases Concentration in failing
Parameter potential from process process streamsb student‘s t-test

I
PH Probable 2-2.7 2.8-11 3
Total dissolved solids Probable -- 2
Cadmium Improbable None known Not detectable 2
Copper Possible Infrequent <0.001-0.3 ppm 2
Manganese Possible Infrequent 0.0004-2 ppm 2
Sodim Probable

*
FrequentC 0.004-30 ppm

Nickel
2

~ Possible None known
Zinc

<0.0007-0.3 ppm 1
N Possible Frequent {0.001-2 ppm 1

Fluoride Possible Frequent 1
Nitrate Probable Frequentc 43-93,000 ppnl 2
Gross alpha Probable Frequent <1-2,250 d/mL. 2
Gross beta Probable Frequent 2
Radiwn

--
Probable Frequent -- 2

Foaming agents Possible Past’ -- 1
Phenol Improbable None known -— 1

“Adapted from Du Pent, 1985a.
‘Key: ppm, parts per million; d/mL, disintegrations per milliliter.
‘In excess of 454 kilograms per year.
‘Laundry facilities discharged to basin prior to 1982.
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Table A-II. H-Area Seepage Basin Contaminant Potential”

Contanlination Known releases
Parameter potential from process

pH Probable 3.0-8.4
Conductivity Probable --

Total dissolved solids Probable --

Chloride Possible Frequent’
y Iron Possible Frequentc

5 Mercury Probable Infrequent
Manganese Possible Infrequent
Sodium Probable Frequent‘
Nitrate Probable Frequentc
Gross alpha Probable Frequent
Gross beta Probable Frequent
Radim Probable Frequent

COncentratioI1in
process streanls’

Number of wells
failing

student’s t-test

2.8-11

<0.01-1.8 ppm
5-6 ppm
<0.01-38 ppm
{0.1-3,260 ppm
0.1-18,000 ppm
<5 d/ml

--
--

3
2
2
1
1
1
1
3
2
1
1
2

“Adapted from Du Pent, 1985a.
‘Key: ppm, parts per million; d/mL, disintegrations per milliliter.
cIn excess of 454 kilograms per year.



Table A–13. M–Area Settling Basin Contaminant Potentiala

Parameter

Total dissolved solids
Chloride
Dissolved organic carbon
Cadmium

~ Copperb
z Manganese

Nickel”
Nitrate
Gross alpha
Radium
Gas–chromatograph scan
Pheno1

Contaminantion
potential

Known releases
from process

Concentration in
basin influent

Maximum Average

Possible
Possible
Probable
Improbable
Improbable
Improbable
Possible
Probable
Possible
Possible
Probable
Improbable

--

Frequent
Frequent
None known
None known
None knom
Frequent
Frequent’
Frequent
Frequent
Infrequent
None known

--

0.008 ppm
0.04 ppm
<0.005 ppm
1,55 ppm
1190 ppm

--

-—

-—

0.005 ppm
0.04 ppm
<0.005 ppm
0.68 ppm
151 ppm

Number of wells
failing

student’s t-test

1

1
1

1
1

3
3
1
2
3
2
1

“Adapted from Du Pent, 1985a,
“In 1982, core san)ples4.6 meters deep were taken from basin. Analyses of cores indicated that concen-
trations of this metal reached background levels at depth of 1.2 meters.
“In excess of 454 kilograms per year.



Table A-16. Grou[>dwater Pumpaye for Municipal Suppl iesa

Distance Average Basi s
Map from center Population daily use Water-bearing Type of of

location’ User of SRP (km) served (m’/day) formation source estlmatec

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15
lb

17

18

19
37

City of Aiken 34

Town of Jackson 16

low” of New El lenton 13

Town of Langley 31

College Acres 21

Bath Water District 31

Beech Island 27

Talatha II

Breezy Hill HF.S 39

Burnettown 31

Montmorenci /Couchto. MD 23

Warrenville 31

Johnston 31
Howlandville 31

Glove rville 31
Belvedere 39

Barnwel 1 26
Mill i5t0n 19

Blackville 32

Hilda 35

Elko 23
Al lendale 40

28,000

3,152

4,000

1,330

1,264

1,239

4,500

1,200

4%500

1,200

4,232

788

I ,560
1,232

1,440
6,300

6,500
3,800

2,975

315

315
4,400

Total municipal use

9,520

I,070

I ,360

490

430

I ,230

1,910

480

1,530

570

1,6oO

1,135

545
420

545
2,140

15,140
2,650

1,135

110

545
8,050

CretaceO. s
sedimet?ts

Cretaceus
sediments

Cretaceus
sediments

Cretaceus
sediments

Cretaceus
sediments

Cretaceo. s
sediments

Cretaceus
sediments

Cretaceus
Sedlnietlts

Cretaceo.s
sediments

Cretaceus
sediments

Cretaceo. s
sedi)nents

Cretaceo. s
sediments

Cretaceo. s
sediments

Cretaceus
sedi,nents

Congaree
McBean -

Cvetace O.5
sedi,nents

Cretaceus
sedl(n, rlts

Cretaceus
sedi(nents

McBean
Cretaceus
sediments

52,605 >n’lday

Wells,
springs
2 wells

2 wells

2 wells

3 wells

Z wells

3 wells

2 wells

2 wel}s

2 wells

3 wells

4 wells

1 well

5 wells

11 wells”
4 wells

3 wells

1 well

I well
5 wells

4

4

4,2

3

4,2

3

2,4

4,2

4

3

3,5

3

4

4

3

3,4

4,2

1
1

‘Adapted from DOE, 1984.
“jee Figures A–14 and A-15.
‘Key: 1 = RP1, 1985 (reported use); 2 = RPI, 1985 (well test yield); 3 . DOE, 1984, Appe,, di. F; 4 . per capita

use of 0.34 c~tbic meter per day (Clark, Viessman, and Hammer, 1977); 5 = ,“terv, ew.
“Portions of this an]ount supply local industry.



Table A-J7. Groundwater P.mpage for Industrial and Agricultural S.ppl ies

Map
Iocatiorl’

Distance Average Basis
from center Population daily use Water-bearing Type of of

User of SRP (km) served (m’/day) formation source estimate”

20

21

22

>3

24

25

26
38

39

41

42

43

44

21

28

29

30

31

32

3:3

,A/M-Areas’

F-Area

H-Area

U-Area

Central Shops (CS)

CMX-TNX

Class. Yd.
owPf”

FMFC

C-Area

K-Area

P-Area

L–Area

U.S. Forest Service

Graniteville Co,npa. y

J. M. Huber Co,npany

Augusta Sar, d & Gravel

Cypru~ Mines Corp.

Florida Steel Corp.

Val them

10

3

0

6

II

13

10
I

I

5

9

9

9

SAVANNAH RIVER PLANT

2,131 7,155

800 10,510

825 11,880

110 330

600 I ,095

50 I ,355

30
~::

1,080

28o 290

(b) 1,470

(b) I ,470

(b) 1,900

(b) 1,355

AIKEN COUNTY, SOUTH CAROLINA

11 70 20

32 2,156 525

29 (c) 8,440

35 (c) 3,595

32 (c) 1,420

32 (c) 75

29 (c) 410

—

Cretaceus
sediments

Cretaceo. s
sediments

Cretaceo. s
sedimenis

Cretaceus
sediments

CretaceO. s
sediments

Cretaceus
sedin]ents

(c)
Cretaceo.s

sedi(nents
Cretaceus

sediments
Cretaceus

sediments
Cretaceus

sedimertts
Cretaceus

sediments
Cretaceo. s

sedi,nents

Cretaceus
sedinlents

Cretaceus
sedi,tlents

Cretaceus
sediments

Cretaceo”s
sed?ments

Cretaceus
sediments

Cretaceus
sedinle,, ts

Cretaceus
sed?ments

4 wells

6 wells

5 wells

3 wells

3 wells

3 wells

I wel 1
2 wells

(c)

2 wells

3 wells

4 wells

2 wells

1 well

1 well

1 well

I Nell

1 well

1 well

1 well

6

6

b

6

b

6

b
.>

3

6

6

6

6

3

3

3

3

3

3

3

Foot”ote~ on last pa9e of table.



Table A-17. Grou.dwater Pumpage for Industrial arid Agricultural Suppl ies (continued)

Map
location”

Di stance Average Basi s
from center Population daily use

User
Water-beari ng Type of Of

of S8P (km) served (m’/day) format ion source estimate”

36

45

34

46
47

48

49

50

51
52

35

53
54
55
56

Ho. ndslake Country Club

SC. Generating Company

33 (c) 3,380

32 (c) 650

Cretaceo. s
sediments

Cretaceus
sediments

2 wells

2 wells

2

2

AL LENDALE COUNTY, SOUTH CAROLINA

29 (c) 4,165Sandoz Co Cretaceo. s 1 well

1 well
1 well

1 well

1 Wel 1

1 well

1 Wel 1
1 well

1

1
I

1

1

1

sedi,nents
Tertiary
Cretaceus

sediments

B. Terry, Sr.
J. P. Stevens C.n,pan Y

Ellis Country Store

27
30

(c)
(c)

400
95

30 (c) 160

20 (c) 980

Cretaceo. s
sediments

Cretaceus
sediments

Cretaceus

Duncan Farms

J. F“rse

W. Smith
B, Oswald

23 (c) 355
sedi,r!ents

Tertiary
Cretaceus

sediments

23
40

(c) 135
(c) 8,175

1
I

8ARNwELL COUNTY, SOUTH CAROLINA

E. T. Barwick, lIIC 26 400 945 Cretaceus
sediments

Tertiary
Tertia,-y
Congaree
Tertiary

2 wells

2 wells
1 wel 1
1 well
1 well

Burlington, Inc.
Mathis Farmx
Edisto Exp, Sta,
Green Blade
Turf Grass, Inc.

25 (c) 2,725
2a (c) 410
28 (c) 435
33 (c) 1,895

I
1
1,3
1

Total industrial and agricultural use: 77,940 !,I’/day

‘See Figures A-14 and A-15; adapted from DOE, 1984.
“Key: 1 = RPI, 1985 (reported use); 2 . RPI, 1985 (well test yield); 3 . OOE, 1984 Apper>di. F; 4 = per capita

use of 0.34 m“lday (Clark, Viessma”, and Hammer, 1977): 5 . interview; 6 . Quarter) y Water Use Reports sub-
mi tted by DOE to South Carol ir, a Water Resources Commis~i o”.

‘Data not available.
“DUPF is under co,)str. ction. E.act number of water wells and p.mpi”y req. i re,”ents are r,ot fi r,nly establ is bed.

Current plans (December 1983) indicate usage of less than 1080 cubic n)eters per day suppl ied by one or two
wells, each with capacity of 5450 cubic meters per day (DOE, 1984).

‘FMF is under corlstr. ction. Pumping req. ireme”ts are not fi rmly establ i shed (DOE, 1984)



Table A-18. Average Continuous Groundwater Pumping Rates by Area at Savannah River Plant, 1968 to 1985 (m’i,nin)

Area wells
1968-1974
(average) 1975 1976 1977

A/kl
F
H
Cs
D
u
c
K
L
P
CMX-TNX

Total

6
5

(?)
3
2
2
2
2
3

5.0
6.2
5.9
0.26
0.54
0.47
0.00
0.00
0.00
0.00
0.13

4.3
3.9
5.8
0.36
0.00
0.38
0.00
0.00
0.00
0.00
0.13

4.2
4.5
6.5
0.44
0.00
0.28
0.00
0.00
0.00
0.00
0.13

—

4,4
4.6
6.3
0.57
0.00
0.28
0.00
0.00
0.00
0.00
0.13

18.5 14.9 16.1 16.3

1978 )979 1980 1981

4.0
4.5
6.7
0.57
0.00
0.28
0.00
0.00
0.00
0.00
0.13

16.2

4.1
5.0
6.8
0.57
0.00
0.28
0.00
0.00
0.00
0.00
0.13

16.9

4.4
5.2
6.9
0.57
0.00
0.28
0.00
0.00
0.00
0.00
0.13

17.5

5,1
5.3
7.4
0.57.
0.00
0.28
0.28
0.28
0.28
0.28
0.13

20.4

1982 ,983 1984

5.03
5.87
7.19
0.57
0.00
0.34’
1.13
1.13
0,28
1.13
0.61

6.81
6.06
7,19
0.57
0.00
IJ:;:’

1.13

6.06
8.33
8.33
0.66
0.00
0.19”
1,13
0.95
0.950.94

1,32 1.32
1.13 1.04

23.8 27.0 29.0

‘Projected from January–June gro. ndwater use data.
“Wells are no longer in use.
‘Includes temporary construction area.

1985”

4,97
7,30
8.25
0.76
0.00
::;;,’

I.OZ
0.94
1.32
0.94

26,8



Table A-19. Gro.ndwater Recharge and Discharge Zones at Savannah River Plant

Formation
Co” Fining

Recharge Discharge layers

Barnwell (and Upland Minter rainfall 31.2 cmlyr;
Unit) total recharge about 38 cmlyr.

McBean From Barnwell (through tan clay
i“ central SRP) ; off site areas.

Congaree Principally in off site areas;
appreciable recharge from
McBean i” A– and M-Areas.

El Ienton From underlying Cretaceus
sediments and off site areas;
some recharge from Congaree.

Cretaceus sediments Principally from off site areas;
outcrop area 15-50 km wide in
South Carolina near fall
line and in major stream
“alleys.

O“site streams. Recharge through
tan clay to Mc8ean.

UpPer Three Runs Creek and For
Mtle Creek. Almost no recharge
through “green clay” to Congaree
in central SRP; appreciable re-
charge i t, A- and M–Areas.

Savannah River and wetlands along
Upper Three Runs Creek. Little
vecharge downward through basal
clay and upper El lenton clay to
Ellenton sands, or upward through
green clay.

Upper clay layer of Cretaceus
sediments may be discontinuous or
contain sandy zones that permi t
commun, cation.

UPPer Cretaceus sediments aqui fer
to lower unit of El lenton.
Groundwater beneath SRP flows to
sink along Savannah River.

Tan clay at base;
absent in M-Area.

generally

Tan clay at top; absent in A-
and M-Areas, Green clay at
base; discontinuous in A- and
M–Areas.

Green clay at top; discontin-
uous i“ A- and M-Areas.
Pisol itic clay at base. ToP of
El lenton.

Lower pisol itic clay of Con-
garee, Upper clay layer of
Ellento”. Upper clay layer of
Cretaceo. s sediments; usually
not effective confining layer.

UPPer clay layer of El lenton.
Upper clay layer of Cretaceo”5
sed?ments; usually not
effective confining layer.
Middle clay layer. Basal clay
layer.
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Table A-2. Site Intensities for Significant Earthquakes’

Earthquake
Reported or

Distance estimated Estimated site

Date’ Location

Jan. 13, 1811 Burke Co., Ga.
1811-1812 New Madrid, Mo.
(3 shocks)

Nov. 2, 1875 Lincolnton, Ga.
y Sept. 1, 1886 Charleston, S.C.

Oct. 22, 1886 Charleston, S.C.
May 31, 1897 Giles Co., Va.
June 12, 1912 Charleston, S.C.
Jan. 1, 1913 Union Co., S.C.
Aug. 1, 1920 Charleston, S.C.
Feb. 3, 1972 Bowman, S.C.
Aug. 2, 1974 Wellington, S.C.
Nov. 22, 197k Charleston, S.C.

“Source: DOE, 1982b.
‘Based on Greenwich Mean Time.

..
Maximum from site site acceleration

Latitude Longitude interlsity (km) intensity (g)

33.2 62.2 v 55 III-IV 0.02
36.3 89.5 XI-XII 850 V-VI 0.05

33.8 82.5 VI 100 111-IV 0.02
32.9 80.0 x 145 VI 0.07
32.9 80.0 VII 155 III-IV 0.02
37.3 80.7 VIII 455 III 0.01
33.0 80.2 VII 135 III-IV 0.02
34.7 81.7 VII-VIII 160 IV 0.02
33.1 80.2 VII 135 III–IV 0.02
33.5 80.4 v 115 IV 0.02
33.9 82.5 VI 105 IV 0.02
33.9 80.1 VI 145 III-IV 0.02



Table A-3.Hydrostrat igraphic units Near Savannah River Plant

Geologic Sit Geologic age outcrop Description

Al l.. i.ma Recent Epoch

Uat?r yield Thickness [,. )

Very little

Moderate to “one

oto9

0109

0 to10

0 to10

0 to27

30 to 76

River and creek bottoms Fine-to-coarse sand si 1 t, and clay

Tan to gray sand, clay, silt, and
gravel 0. higher terraces

1,,,.<, d,~o,ltsa Pleistocene Epoch In floodplains and
terraces of stream
..1 I,ys

Surface of Ai ken Plateau Gravel and sandy clay Little or none

Little or none

Upland Unita Post Eocene

Hawthorn Forma tiona Post Eocene Large part of ground
surf.,,

T.”, red, and purple sandy clay
with m>any “clas tic dikes’,

Red, brown, yellow, and b.lt
fine-to-coarse sand and sandy clay

Yel I ow-brown-to-qreen, f i rle-tO-
coarse gla. conit e-quartz sand,
intercalated .ith gree!l, red,
yellow, and tan clay, sandy
n,. rl and lenses of siliceous
1 i“e. t.ne

Davk-g?ay -to-black Sat, dy, 1 ~g!,itl c,
micaceo. s clay co. tai”lng
disseminated crystalline gyps.?n
and coarse quartz sand

Limited but sufficient
for domestic “,,

Moderate to large

Barnwell Formation’ Eocene Epoch Large Part of ground
surface near streams

McBean and Congaree Eocene Epoch
Forma tio”sa

1“ bank, of larqer
streams

y

K
EI lenton Formation’ Paleocene Epoch Ito30

170to250

None on SRP

None or> SRP

moderate to large;
highev sulfate and
i ron than water f ,o,,)
other formations

Tan, buff, red, and white cross-
bedded, ,nicace..s, quartzi tic
and arkosi C sar)d ar>d gravel
imbedded wi th red, brow. and
purple clay and white kaolin

T.scaloo. a’ Cr,taceo”s
Per, od

Dark-b rowrl a!!d b.: ck-red sar,d stone,
silts tone, and cl. ystac,e containing
g,a Y talc..~.. s p.tcb ..; f.. gl.,,l-
erate, near border

Very little >914Newark Serie> 1rias5ic/J. ras5ic
,, red beds,<’, Per>od

None on SRP

Basement rocks of Precambrian and
Slate Belt .“d Paleozoic Eras
Charlotte GrO, PL

Hor”ble”de g“eiss, Chlorite-ho r”ble”de Very little
schist, ai,d lesser a,,,o.. ts of
q.artzite: covered by saprnlite
layer derived from basement rock

Th., sa”dsNo,), on SRP

2C0..1.1 Plain sedin,ents.
‘D. nbarto” Basin Sediments.
CCry SLal 1 i“. and m)etamorphi c rock.
Note: Formation Terminology after Siple. 1967.



Table A-4. Hydraulic Conductivity (cm/see) of Ellenton Formation

Vertical conductivity Horizontal conductivity

Geologic
unit Range Average Range Average

> Middle clay 2.2 x 10-’ - 1.4 x 10-5 1.1 x 10-’ 1.6 X 10-’ - 7.3 x 10-$
L

8.61 x 10-’
.

Lower sand 3.5 x 10-’ - 3.9 x 10-4 4.4 x 10-s 1.1 X 10-’. - 2.6 X 10-’ 9.39 x 10-5

Lower clay 1.8 X 10-8 – 4.0 x 10-7 1.9 x 1o”’ 2.3 X 10-8 - 6.7 X 10-7 3.12 X 10-”’

Source: DOE, 1987.



Table A–5. Typical Hydrologic Properties in Separations Areasa

Hydraulic conductivity (m/day)

Hydrogeologic Horizontal Vertical Effective Transmissivity Storage
unit (Kh) (Kv) porosity (m’/day) coefficient

Barnwell Formation
Upper 1.2 0.003
Lower 3 0.008
Tan clay --

y
0.0016

.
m McBean For!nation

Upper 3 .-

Calcareous zone 3 -.

Green clay 3.LX10-6

Congaree Formation
Upper 34 -—

Lower 17 --

“Tuscaloosa” Formation 40.8 -—

‘Sources: Scott et al., 1987; Root, 1983; Du Pent, 1983.
units is after Siple, 1967 (see Figure A-2).

0.25
0.25
--

0.25
0.25
-—

0.25
0.25

0.20

Terminology

3 0.25
3 0.25

-- --

50 0.25
50 0.25
-- -—

670 0.0002
670 0.0002

2480 0.00045

used for hydrogeologic



Table A-6. Typical Hydrologic Properties in A- and M–Areasa

Hydraulic conductivity (m/day)

Hydrogeologic Horizontal Vertical Effective Translnissivity Storage
U1lit (Kh) (Kv) porosity (m’/day) coefficient

McBeallFornlation
Upper 3 -- 0.25 6 0.25
Lower 3 -- 0.25 55 0.25

CollgareeFormation
Upper 9 O.lL 215 0.14
Lower 10 -— 0.14 145 ().ll+

Basal clay -— 0.00018 -— -— -—

Ellenton clay – Upper
Tuscaloosa clay -— 0.0012 0.07 -—

“Tuscaloosa” Formation 12.2 -- 0.20 1050 0.00043

“Sources: DOE, 1984, 1985; Du Pent, 1983. Terminology used for hydrogeologic units is after

Siple, 1967 (see Figure A-2).



Table A-7. Typical Groundwater Velocities for In)portantHydrogeologic Units o,)
Savannah River Planta

Groundwater velocity (m/yr)

Hydrogeologic Test
unit area Vertical Horizontal

Unsaturated zone material -- 0.9-2.1
4

Barnwell Formation 0.7-21.0
BGb 2.1 3.0
AjM -- 0.34-3.4

McBean Formation F/H -- 3.8 (sa!ld)
F/H 2.2 (calcareous zone)
F -- 22-56 (sand)
H 111 (sand)

McBeaTland Congaree Formations AIM -- 6.1

Congaree Formation F/H -- 13.4
F -- 5.15

Elle,ltonFormation

Cretaceus Sediinel~ts Aquifer -— 54.9

“Sources: Haskell and Hawkins, 1964; Du Pent, 1983, 1985a; Hubbard and Emslie, 1984;
Siple, 1967. Hydrogeologic unit terminology largely after Siple, 1967 (see Figure A-2).
‘Radioactive waste burial ground.



Table A-8. Analysis of Groundwater from Coastal Plain Formations at Savannah River Plant (mg/L)a

Sourceof water
Properties

Screen
Date depth Temperature

sampl ed Wel 1 (m)
Conductivity

Formation (“c) pHc (micromhos(cm)

12/16/66
10/25/77
08/01/74
10/18/77
07/ ’25/74
07/23/74
04/28/66
11 /23/77
02/21/72
07/19/74
01/19/78
02/21/72
02/29/72
02/21/72
02/2)/72

HCIE
HC2F
HC3F
HC6B
HC3E
HC3D
HC2H
HC6A
905-72G
HC3A
FC2A
905-31A
905-410
905-43H
905-67U

13.1 -14.6
22.6-24.1
16.8 -18,3
25.9 -2?.4
28,3-29.9
36.9-38.4
40.8-43,9
42.4-43.9
33.5-48.8
70.1-71.6
70.4-71.6

8arnwel 1 b
%arnwel 1
Barnwel 1
8a rnwel 1
Barnwel 1
McBean
McBean<
McBean
McBean
Congaree
Conaaree

134.1 -163.4 Cre<aceous
102.1 -149,4 Cretaceus
201 ,2-259.1 Cretaceus
1B7 .5-220.2 Cretaceus

sediments
sediments
sediments
sediments

NM
23.2
21.2
NM
NM
19.6
NM
NM
NM
NM

21.7 5.8
23.0 5.04
NM 5.2
22.0 6.30
NM 5.7

4,8
7.1
6.93
7,0
6,4
6.15
5.5
6.6
4,3
5.15

Footnotes on last page of table



Table A-8. Analysis of Gt-oundwater from Coastal Plain Formations at Savannah River Plant (mg/L)’ (continued)

Chemical constituents.

Ca+’ Mg+2 K+ Na + Fe Si Al Mn HCO; cl so:’ NO; PO;’ F- TOS
Date

Sampled

12/16/66
10/25/77
08/01/74
10/18/77
07/25/74
07/23/74
04/28/66
11/23/77
02/21/72
07/19/74

Mel1

3.3
0.42
1.7
3.72
5.4
0.8

11
13.8

7.0
28

0.3
0.05
0.43
0.03
0.25
0.37
0.4
0.02

1.6
0.10
0.25
1.91
0.54
0.22
3.0
0,64

TRe
3.96
2.9
2.20
2.5
1,7

TR
2.57

12,5
1.5
1.45
1.75

11.0
1.82
1.6

0.52
<0.2
<0.1
<0.2
<0.1
<0.1
0.02

6.8
3.9
2.9
4,6
4.6
5.5

12
5,4
0.60
9.4

10.7
0.56
0.6
0.9
0.44

TR
<1
NM
<1
NM
NM

0.02
<0,02
NM
(0.03

12
NM

4.0
18.3
16.3

2.1
45
49,3
27.5
72
42.7

5,4

6.o
3.7
3.3
1,5

1.0
0.25
1.0
0.62
1.8
1,0
5.8
0,62

10.2
2.2

10.5
2,3

15,0
11,3

3.5

3,8
5.8
0.78
5,1

<0.0001
<0,0001

0.2
0.05
0.11
0.001
0.05
2.3

15. O
11.3

3.5

0.0
0.32

0.0
0.01

NM
0.01

NM
NM

0.01
0.01

NM

HCIE
HC2F
HC3F
HC6B
HC3E
HC3D
HC2H
HC6A
905-72G
HC3A

NM
0.01
NM
NM

0.78
0.01
0.18

NM

;;
26
14
66
51
56

NM
NM

3.0
3,0
4,1
2.3
1,6
2.8
3.92
0.8
0.59
0.60
0,71

0,
<1
NM
NM
<1
NM

1 0.00
<0,02
0.05

NM
<0.03
<0.05

<0.2
0.012

<0.1
<0.2

0.o1
<0.05

0.14

9.2
0.54

01/19/78 FC2A 11,1 0.07
02/21/72 905-31A 0.11 1.7
02[29/72 905-410 1.4 3.5
02/21/72 905-43H 0.82 1.52
02/21/72 905-67U 0.22 1,5

0.90
0.55
0.94

NM
4.3
1.15

NM 81
0.12
0.06
0.3

0.01 61
NM 10
NM 42
NM 22
NM 10

NM <0.05
0.05
0.05

9.9
0.97
0.97

NM
NM

_—
_—0.43 0.05

“Adapted from D. ?ont, 1983. Formation termi~ology largely from Siple, 1967 (see Figure A-2)
“Upper zone.
CCalcare.. s zone.
‘Key: Can’, Calciu,n; Mg+’, magnesium; K,, potassium; Nan, sodium; Fe, ire”; Si, siljc~n; Al

bicarbonate; Cl-, chloride; S0;2, sulfate; NO;, nitrate; PO;3, phosphate; F-, fluOrjde;’ToS,
alumi num; Mn, ma,]ganexe; HCO; ,

total dissolved solids;
NM, (lot measured; TR, trace.

‘Measured at well head.



Table A-9. Groundwater Monitoring Parameters

Minimum Comprehensive

Water–table elevation
Field pH
Laboratory pH
Conductivity
Total dissolved solids
Field temperature
Laboratory temperature
Chloride
Dissolved organic carbon
Total organic carbon
Total orgarlichalogen
Two site-specific metals

Coliform bacteria
Color
Corrosivity
Odor
Turbidity
Silver
Arsenic
Barium
Beryllium
Cadmium
Chromium
Copper
Iron
Mercury
Manganese
Sodium
Nickel
Lead
Selenium

Zinc
Cyanide
Fluoride
Hydrogen sulfide
Nitrate
Sulfate
Gross alpha
Gross beta
Radium
Foaming agents
Gas-chromatograph scan
Phenol
Endrin
Lindane
Methoxychlor
Toxaphene
2,4-D
2,4,5–TP Silvex
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APPENDIX B

EXISTING WASTE SITES

This appendix discusses the existing waste sites at the Savannah River Plant
(SRP) and describes each of the waste sites considered in this environmental
impact statement (EIS). Data and information in this appendix was derived
from the individual waste site Environmental Information Documents (EIDs ) TC

referenced at the end of the appendix.

The EIs uses the terms “hazardous,!! ‘rlCIW-leVelradioactive,,!and “mixed”
(i.e., hazardous and low-level radioactive) in their most common sense,
without specific regard to technical or regulatory definitions, unless
indicated. The U.S. Department of Energy (DOE) does not intend this EIS to be
a Permit application for existing SRP facilities or a vehicle to resolve the
applicability of Resource Conservation and Recovery Act (RCRA) requirements t“o
existing sRP facilities or “aste sites. Ongoing regulatory activities and the
expanded SRP groundwater monitoring and characterization program will provide
the basis for the application of requirements to existing facilities and waste
sites.

B.1 INTRODUCTION

B.1.1 OVERVIEW OF WASTE SITES

Plant operations generate waste materials that include hazardous wastes; low-
level radioactive wastes; mixed wastes* containing both hazardous and radio-
active materials; and other wastes, such a?, sanitary and solid wastes,
including rubble. On the SRP, 168 sites have received wastes. Ninety-one of
these sites are not considered in detail in this EIS. No decision is made on TC
waste management activities that may occur at these 91 waste sites. Of these,
74 active and inactive sites have not received hazardous, low-level radio-
active, or mixed wastes. Most of these sites are rubble pits and piles, coal
pile runoff containment basins, ash basins and piles, erosion control sites,
and experimental sewage/sludge application sites. Table B-1 describes t,hese
74 sites. DOE’s Groundwater Protection Plan for the Savannah River Plant
(DoE, 1984a) discusses future actions to be taken at several of the 74 sites,
including groundwater monitoring and closure actions.

In addition to these 74 sites, 17 waste sites have received or could have
received hazardous, low-level radioactive, or mixed wastes. These 17 sites
are not considered in detail in the sections (2.2 and 4.2) and appendixes (B TE
and F) of this EIS that describe existing waste sites. These sites consist of
four hazardous waste storage facilities that have been permitted by the South
Carolina Department of Health and Environmental Control (SCDHEC) and meet all
applicable Federal and State regulatory requirements; the L-Area seepage
basin, which receives periodic low-level radioactive discharges from the

*Unless otherwise stated, in this appendix “mixed waste” is a generic term. .
that refers to the waste’s characteristics (i.e., having both ‘a hazardous
and a low-level radioactive content) rather than its regulatory definition.
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Table B-L. Waste Sites Not Containing Hazardous, Low-Level
Radioactive, or Mixed Wastes

Number of
Waste sites sites Description

Rubble and scrap pits
and piles (includes
former military
sites)

Ash basins and piles

Experimental sewagel
sludge application
sites

Coal-pile runoff
containment basins

Erosion control
sites

Asbestos disposal
pits

Sanitary landfill

25 Contain nonhazardous and nonradioactive
materials such as concrete, brick, tile,
asphalt, hard plastics, glass, rubber pro-
ducts, scrap metal, burned wood, and non-
returnable drums. Rubble pits no longer
receive waste material.

15 Contain ash sluice water or dry ash from
powerhouses. Sampling results indicate
waste concentrations are not hazardous.
Four ash basins and three ash piles no
longer receive ash.

9 Research programs on reclamation of borrow
pits and enhancement of forest produc-
tivity where sewage sludge is injected
below surface of borrow pits and either
disked or sprayed on experimental pine
plots. Industrial solid waste permit for
sites issued by SCDHEC.

7 Contain runoff from coal piles. Results
of sampling indicate a pH greater than
2.0; waste constituents, including heavy
metals, are less than the EP toxicity
maximum concentrations .

7 Contain nonhazardous and nonradioactive
material that includes concrete, asphalt,
bricks, roofing material, stulnps and
spoil. Four sites no longer receive
waste material.

h Contain asbestos, metal pipe, plastic
bags, scrap, and piping insulation (not
regulated as a water contaminant but as
an inhalation hazard). Three sites are
no longer active. They are permitted by
SCDHEC under NESHAP.

1 Contains material such as paper, plastics,
rubber, wood, cardboard, and rags. Land-
fill operated under a domestic waste
permit issued by SCDHEC.
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Table B-1. Waste Sites Not Containing Hazardous, Low-Level
Radioactive, or Mixed Wastes (continued)

Number of
Waste sites sites Description

Sanitary sludge 1 Contains nonhazardous and nonradioactive
disposal pit sanitary sewage sludge.

D-Area waste oil 1 Receives, mixes, and stores waste oil for
burning with coal at the D-Area TE
powerhouse.

Oil-storage pad 1 Concrete pad with curbing used before
February 1979 to store drums of oil and
solvents. All material stored on the pad
has been removed.

Fire department hose 1 Facility where oil was ignited in a shal-
training facility low pit surrounded by an asphalt dike.

Use of training facility has been
discontinued.

Gas-cylinder disposal 1 Contains empty gas cylinders, from which
facility all hazardous materials were released.

Area covered with asphalt.

TNX storage area 1 Contains drununed, nonhazardous waste
stored on pallets that rest on crushed
rock.

L-Reactor disassembly basin, and which was discussed extensively in the Final
Environmenta1 Impact Statement, L-Reactor Operation, Savannah River Plant
(DOE, 1984b); three reactor containment basins in P-, L-, and C-Areas; six
active reactor seepage basins and the K-Area contairunentbasin; and two
linedretention basins in the F and H Separations Areas that would be used to
store and contain radioactive water temporarily in the event of an accident or
emergency.

The three 190–million-liter earthen containment basins in P-, L-, and C-Areas
would receive radioactive water only if a reactor accident, such as a loss of
coolant or a loss of circulation, were to occur and a 225,000-liter under-
ground tank and a 1.9-million-liter tank in each reactor area were unable to
contain the contaminated water. With completion of the F- and H-Area effluent
treatment facility (see Section 1.2.1), the two lined 15-million-liter reten-
tion basins in F- and H-Areas would be used only as an emergency backup to two
9.4-million-liter basins whose purpose is to store potentially contaminated
water temporarily before treatment in the effluent treatment facility. The
six active reactor seepage basins and the K-Area containment basin receive
periodic low-level radioactive discharges from the disassembly basins at C-, I Tc
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K-, and P-Reactors. These active sites are discussed in Sections 2.4 and L.4
of this EIS, which assess various approaches to the management of disassembly-
basin purge water.

The remaining 77 active and inactive waste sites on the SRP contain or might
contain hazardous, low-level radioactive, or mixed wastes. The identification
and numbers of sites are based on the facility numbering system used at the
SRP. For example, the F-Area seepage basins are interconnected and received
the same waste. These basins were analyzed as a single unit (for modeling,
risk assessment, and closure options). However, for consistency with the SRP
facility numbering system, they are counted as three “waste sites” in summary
tables and text. The actual number of waste systems assessed in this EIS is
47 in contrast to the 77 sites identified below.

These 77 sites include 37 that have received or might have received hazardous
wastes. These 37 sites, none of which currently receives waste, include 15
burning rubble pits; 7 chemicals, metals, and pesticides (CMP) pits; 6
acid/caustic basins; 2 waste-oil seepage basins; a basin that has received
miscellaneous chemicals; the metals burning pit; tbe Silverton Road waste
site; the metallurgical laboratory basin; a hydrofluoric acid spill area; the
Savannah River Laboratory (SRL) oil test site; and the Gunsite 720 rubble pit.

The 77 waste sites also include 19 that have received or might have received
low–level radioactive waste. These include 1 active site, the radioactive
waste burial ground, which currently receives low-level radioactive waste.
There are also 18 inactive sites: 7 basins that have received periodic dis-
charges of disassembly–basin purge water, 7 Bingham pump outage pits, 2 sepa-
rations area retention basins (unlined), the Ford Building waste site, and the
TWX burial ground. None of the 18 sites receives low-level radioactive waste.

In addition to sites that have received or might have received either hazard-
ous or low-level radioactive waste, 21 have received or might have received
mixed waste (a combination of hazardous and low–level radioactive waste).
These include six active separations area seepage basins. There are also 15
inactive sites: 4 SRL seepage basins, 2 separations area seepage basins, the
new TNK seepage basin, the M-Area settling basin, Lost Lake, the old TNx

TE I seepage basin, the Road A chemical basin, the L-Area oil and chemical basin,
the old radioactive waste burial ground, the Ford Building seepage basin, and
the mixed waste management facility.

B.1.2 GEOGRAPHIC GROUPINGS OF WASTE SITES

In general, the locations of the 77 waste sites that contain or might contain
hazardous, low-level radioactive, or mixed wastes are near the facilities from
which they receive or received waste. This results in several clusters, or
groupings, of waste sites.

Because ~ction~ at ~ ~a~te site, including groundwater withdrawal, might
affect the groundwater transport of waste in other sites, SRP calculated a
conservative boundary Of influence for each waste site based on the planned
actiOns, extent of data availability, and type of waste (Du Pent, 1984). The
intersections and ~verlapping~ of the individual site boundaries led to the
identification of 10 geographic groupings of waste sites and two miscellaneous
areas, each containing a single waste site, where a CrCISSOVerof actions taken
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for waste sites in IJnegrouping with actions taken in another grouping would
not be expected. Figure B-1 shows these geographic groupings and miscella–
neous areas.

Table B-2 lists the 77 waste sites in the geographic groupings and the miscel–
laneous areas that contain or might contain hazardous, low–level radioactive,
and mixed wastes. This table also lists the type of waste that is contained
or that might be contained at each site and whether the site currently
receives waste material.

B.2 A- AND M-AREA WASTE SITES

The location of this geographic grouping of waste sites is along the northwest
edge of the SRP where Road 1 leads to the Administration Area (700-A). Figure
B-2 shows the boundaries of this geographic grouping and the locations of the
waste sites within it. The boundaries are defined primarily by the areas of
influence assigned to the SRL seepage basins, the M-Area settling basin, and
Lost hke. A–Area, the Fuel and Target Fabrication (300-M) Area, and most of
Road D are within these boundaries. Surface drainage is primarily to Tires
Branch, a tributary of Upper Three Runs Creek.

B.2.1 POTENTIALLY HAZARDOUS WASTE SITES*

B.2.1.1 716-A Motor Shop Seepage Basin (904-1O1G)

The 716-A motor shop seepage basin is adjacent to Building 716-A in A-Area.
The basin is about 63 meters long, 11 meters wide, and 2 meters deep. The
sloping berm of adjacent railroad tracks constitutes one side of the basin
while the other three are an earthen dike about 2 meters high.

History of Waste Disposal

In 1977, the 716-A motor shop seepage basin began receiving liquid effluent
from the 716-A motor shop oil-water separator by means of an underground drain
line. Waste types in water included trace amounts of engine oil, kerosene,
ethylene glycol, and soapy water. In the basin, the liquid wastes were per-
mitted to seep naturally into the soil. In August 1983, all discharges to the
basin ceased.

Evidence of Contamination

Initial sampling of the liquid remaining in the 716-A motor shop seepage basin
indicated the presence of low quantities of motor oil, grease, ethylene gly-
CO1, and kerosene. The results of extraction procedure (EP) toxicity analyses
found all metals were below RCRA guidelines (Huber, Johnson, and Bledsoe,
1987).

SRP installed two groundwater monitoring wells near the basin in May 1983.
Well sampling began in February 1984. Results of groundwater-quality analyses
indicate elevated levels of total organic halogens, which are attributed to
M–Area sources.

I TC

ITC

*See discussion of site type on page B-1.
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Table B-2. Waste Sites by Geographic Grouping

Currently
receiving Potential

Areas/waste sites Building waste category’

A- and M-Areas
1-1b

1-2
1-3

1-4

1-5

1-6

1-7

1-8
1-9
1-10
1-11
1-12

1-13

716-A motor shop
seepage basin

Metals burning pit
Silverton Road waste
site

Metallurgical
laboratory basin

Miscellaneous
chemical basin

A-Area burning/rubble
pit

A-Area burning/rubble
pit
SRL seepage basin
SRL seepage basin
SRL seepage basin
SRL seepage basin
M-Area settling
basin
Lost Lake

F- and H-Areas
2-1 F-Area acid/caustic

basin
2-2 H-Area acidlcaustic

basin
2-3 F-Area burning/rubble

pit
2-4 F–Area burning/rubble

pit
2-5 H-Area retention

basin
2-6 F-Area retention

basin
2-7 Radioactive waste

burial ground

904-101G

731-4A
731-3A

904-11OG

731-5A

731-A

731-1A

90L-53G
904–53G
904–54G
904-55G
904-51G

904–112G

904-74G

904-75G

231-F

231–IF

281-3H

281-3F

643-7G

2-8 Mixed-waste management 643-28G
facility

No

No
No

No

No

No

No

No
No
No
No
No

No

No

No

No

No

No

No

Yes

No

Hazardous

Hazardous
Hazardous

Hazardous

Hazardous

Hazardous

Hazardous

Mixed
Mixed
Mixed
Mixed
Mixed

Mixed

Hazardous

Hazardous

Hazardous

Hazardous

Low-level radioactive

Low-level radioactive

Low-level radioactive

Mixed

Footnotes on last page of table.
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Table B-2. Waste Sites by Geographic Grouping (continued)

Currently
receiving Potential

Areas/waste sites Building waste category”

F- and H-Areas (continued)
.,. ”. . . .Z-Y

2-1o
2-11
2-12
2-13

2-14
2-15
2-16
2-17

R-Area
3-1

3-2

3-3

3-4

3-5

3-6

3-7
3-8
3-9
3-1o
3-11
3-12

naaloacclve waste
burial ground
(inactive)

F-Area seepage basin
F-Area seepage basin
F-Area seepage basin
F-Area seepage basin
(old)

H-Area seepage basin
H-Area seepage basin
H-Area seepage basin
H-Area seepage basin

R-Area burning/rubble
pit

R-Area burning/rubble
pit

R-Area acid/caustic
basin
R-Area Bingham Pump
outage pit

R-Area Bingham Pump
outage pit

R-Area Bingham Pump
outage pit

R-Area aeepage basin
R-Area seepage basin
R-Area seepage basin
R-Area seepage basin
R-Area seepage basin
R-Area seepage basin

C- and CS-Areas
4-1 CS burning/rubble pit
4-2 CS burning/rubble pit
4-3 CS burning/rubble pit
4-4 C-Area burning/rubble

pit

643-G

904-41G
904-42G
904-43G
904-49G

904-44G
904-45G
904-46G
904-56G

131-R

13L-LR

904-77G

643-8G

643-9G

643-1OG

904-57G
904-58G
904-59G
904-60G
904-103G
904-104G

631-lG
631-5G
631-6G
131-C

No

Yes
Yes
Yes
No

Yes
Yes
No
Yes

No

No

No

No

No

No

No
No
No
No
No
No

No
No
No
No

Mixed

Mixed
Mixed
Mixed
Mixed

Mixed
Mixed
Mixed
Mixed

Hazardous

Hazardous

Hazardous

Low-level radioactive

Low-level radioactive

Low-level radioactive

Low-level radioactive
Low-level radioactive
Low-level radioactive
Low-level radioactive
Low-level radioactive
Low-level radioactive

Hazardous
Hazardous
Hazardous
Hazardous

Footnotes on last page of table.
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Table B-2. Waste Sites by Geographic Grouping (continued)

Currently
receiving Potential

Areas/waste sites Building waste categorya

C- and CS-Areas (continued)
lk-5 Hydrofluoric acid

spill area
k-b Ford Building waste

site
4-7 Ford Building seepage

basin

TNK-Area
5-1

5-2

5-3
5–4

5-5

D-Area
6-1

D-Area burning/rubble
pit
D-Area burning/rubble
pit
TNK burying ground
TNX aeepage basin
(old)

TNK seepage basin
(new)

D-Area waste oil
basin

Road A Area
7-1 Road A chemical basin

K-Area
8–1 K-Area burning/rubble

pit
8-2 K-Area acid/caustic

basin
8-3 K-Area Bingham Pump

outage pit
8-4 K-Area seepage basin

L-Area
9-1 L-Area burning/rubb”le

pit
9-2 L-Area acid/caustic

basin

631-4G

643-llG

904-91G

431-D

431-ID

643-5G
904-76G

904-102G

631-G

904-lllG

131-K

904-80G

643-lG

904-65G

131-L

904-79G

No

No

No

No

No

No
No

Yes

No

No

No

No

No

No

No

No

Hazardous

Low–leve1 radioactive

Mixed

Hazardous

Hazardous

Low-level radioactive
Mixed

Mixed

Hazardous

Mixed

Hazardous

Hazardous

Low-level radioactive

Low-level radioactive

Hazardous

Hazardous

Footnotes on last page of table.
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Table B-2. Waste Sites by Geographic Grouping (continued)

Currently
receiving Potential

Areas/waste sites Building waste category’

L-Area (continued)
9-3 CM? pit
9-4 CMP pit
9-5 CMP pit
9-6 CMP pit
9-7 CMP pit
9-8 CMP pit
9-9 CMP pit
9-1o L-Area Bingham Pump

outage pit
9-11 L-Area Bingham Pump

outage pit
9-12 L-Area oil and

chemical basin

P-Area
1o-1 P-Area burning/rubble

pit
10-2 P-Area acid/caustic

basin
10-3 P-Area Bingha P~p

outage pit

Miscellaneous Areas
11-1 SRL oil test site
11-2 Gunsite 720 rubble

pit

080-17G
080-17.lG
080-18G
080-18.lG
080-18. 2G
080-18. 3G
080-19G
643-2G

643-3G

904-83G

131-P

904-78G

643-4G

080-16G
N80,000;
E27,350C

No
No
No
No
No
No
No
No

No

No

No

No

No

No
No

Hazardous
Hazardous
Hazardous
Hazardous
Hazardous
Hazardous
Hazardous
Low-leveL radioactive

Low-level radioactive

Mixed

Hazardous

Hazardous

Low-level radioactive

Hazardous
Hazardous

aThis EIS uses the terms “hazardous,” “low-level radioactive,” and “mixed”
(i.e., hazardous and low-level radioactive) in their most common sense,
without specific regard to technical or regulatory definitions, unless
indicated.
“The numbering system arbitrarily identifies the geographic group and each
site with that group. For example, Site 1-1 represents the first site in geo-
graphic group 1.
CNO building number; located by SRP map coordinate system.

I The sediment beneath the baain will be sampled and characterized at a future
TE date prior to finalizing any closure plans.

Waste Characterization

Limited data are available on the extent of contamination and the characteri~-
tics of the wastes involved at the 716-A motor shop seepage basin. Most of
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the available raw data have been gathered via groundwater monitoring (Huber,
Johnson, and Bledsoe, 1987).

B.2.I.2. Metals Burning Pit (731-4A)

The metals burning pit is in A–Arca to the northwest of Road C-1 and between
M-Area and Road C. The site is approximately 2130 meters south of the M-Area
settling basin and 3350 meters from the closest SRP boundary. It has dimen-
sions of approximately 120 meters by 120 meters.

History of Waste Disposal

The history of the metals burning pit is uncertain. The site was originally a
disposal pit for lithium-aluminum and other waste metals generated from M-Area
operations, which began in 1952. According to 1974 photographs, the waste
metals were burned periodically within an area of approximately 391)0square
meters. Photographs of the metals burning pit taken in late 1973 and early
1974 show piles of metal shavings, pieces of aluminum metal, plastic pipe,
approximately 30 metal drums, and other miscellaneous metal scraps. These

I TC

I ‘rC-.
wastes were in two discrete areas: a large, long pile approximately 2 to 3 I
meters high, 10 meters wide, and 30 meters ‘long, and a series of small piles
oriented in a semicircular arc. Some of the piles appeared to contain ash
from metal burning operations. Tbe area was graded and backfilled with 1 to 2
meters of cover in the spring of 1974.

Evidence of Contamination

No characterization studies of the soils under or around the metals burning
pit have been performed to date. However, soil sampling is planned. Four
groundwater monitoring wells have been installed at the site (Pickett, Musks, TC
and Marine, 1987).

Waste Characterization

Limited data are available to verify the existence or define the extent of
contamination at the metals burning pit or to characterize
might be present. Most of the available raw data pertain to
The migration potential of the waste deposited in the metals
not be determined readily from the available data.

B.2.1.3 Silverton Road Waste Site (731-3A)

the wastes that
the groundwater.
burning pit can-

The Silverton Road waste site is just south of M-Area and north of Route 125.
The nearest SRP boundary is about 1.6 kilometers northwest of the site. The
site covers a total area of approximately 13,150 square meters, with dimen-
sions of about 62 meters by 212 meters.

History of Waste Disposal

The site startup date is unknown; no records of waste disposal activities have
been kept. Visual inspection and photographic documentation indicate that
metal shavings, construction debris, tires, drums, tanks, and asbestos were
major components of the waste. The site was closed in 1974 and is now covered
with soil and vegetation.
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TC I

TC I

TC (

TC I

Evidence of Contamination

Groundwater at the Silverton Road waste site has been monitored since 1981.
Nine single groundwater monitoring wells and seven 3-well clusters are located
near the site. To date, the contaminants identified in the groundwater are
trichloroethylene, tetrachloroethylene, trichloromethane, and 1,1,l-trichloro-
ethane. Most of the constituents found in the groundwater near the site were
below Federal drinking-water standards. Infrequently,
barium,

concentrations of
cadmium, chromium, and lead were found to exceed the standards.

However, because such concentrateions were observed infrequently, the data were
considered to be nonrepresentative and possibly erroneous (Scott, Killian,
Kolb, Corbo, and Bledsoe, 1987).

Waste Characterization

Limited data are available on the extent of contamination and characteristics
of the wastes at the Silverton Road site. Most of the available raw data per-
tain to the groundwater (Scott, Killian, Kolb, Corbo, and Bledsoe, 1987).

Historic data from monitoring wells indicate the presence in the groundwater
of chlorinated aliphatic hydrocarbons (trichloroethylene, 1,1,l-trichlOrO-
ethane, trichloromethane, and tetrachloroethylene), which have a potential for
transport by advection as solutes.

B.2.1.4 Metallurgical Laboratory Basin (904-11OG)

The metallurgical laboratory basin is in A-Area adjacent to Building 745-A.
The basin is approximately 31 meters long, 12 meters wide, and 1.5 meters deep.

History of Waste Disposal

The metallurgical laboratory basin received wastewater effluent from Building
723-A from 1956 to 1985. Discharges to the basin consisted of small quanti-
ties of laboratory wastes from metallographic sample preparation (decreasing,
cleaning, etching) and corrosion testing of stainless steels and nickel-based
alloys. The wastewater flowed to the basin via an underground process sewer
pipeline. The discharge rate to the basin was 3.8 cubic meters per day. His-
torically, the typical wastes released to the basin were water and nitric
acid. from 1983-“on, hazardous substances and materials were bottled and
stored. Before 1983, hazardous materials were sent to the basin only in trace
amounts. Table B-3 lists the estimated composition of releases to the basin
during its operational history (Michael, Johnson, and Bledsoe, 1987).

Evidence of Contamination

A characterization study of the sediments in and around the metallurgical lab-
oratory basin has been completed, as has an analysis of the basin water and
groundwater. Soil analyses indicate that all tested parameters are below EP
toxicity guidelines. Analysis of water samples collected from the basin indi-
cate that drinking standards are met for all parameters except pH and iron.
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Table B-3. Estimated Composition of Wastes Released to Building 723-A
Metallurgical Laboratory Basin (1956–1985)”

I
TE

Total release
Chemical over 30 years Present release

Acetone

1,1.1-trichloroethane

Trichloroethylene

Carbon tetrachloride
(tetrachloromethane)

Hydrofluoric acidb

Nitraadb (as purchased, is
composed of HF, acetic acid,
and fluoride salts)

Potassium cyanide or
sodium cyanide

Cyanide (plating solution)’

Hydrochloric acid

Nitric acid (65%)

Molybdic acid

Oxalic acid

Phosphoric acid

Picric acid

Sulfuric acid

Sodium hydroxide

Potassium hydroxide

Trisodium phosphate

20 liters Not released after 3/83

150 liters Not released after 3/83
(past 3-5 years)

6 liters

500 liters

2 liters

140 liters

1 liter

4 liters

190 liters

39,800 liters

10 grams

23 liters

53 liters

100 grams

15 liters

3 liters

30 liters

60 liters

Not released after 1978

Not released after 1978

Not released after 3/83

Not released after 3/83

Not released after

Not released after

45 liters/year

1,300 liters/year

1 gram (rarely used)

10 liters/year

1.6 liters/year

0.4 literjyear

4 literslyear

2 literslyear

8 liters/year

8 liters/year

976

976

Footnotes on last page of table.
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TE I Table B-3. Estimated Composition of Wastes Released to Building 723-A
Metallurgical Laboratory Basin (1956-1985)” (continued)

Total release
Chemical over 30 years Present release

TC I

TC
I

TC I

Sodium sulfite 270,000 grams 11,000 grams/year

Sodium carbonate/bicarbonate 45 liters 8 liters/year

Ammonium persulfate 1 liter 0.5 literlyear

Ethyl alcohol 1,300 liters 420 literslyear

Kerosene 114 liters Not released after 2/85

Methyl methacrylate 150 liters 6 liters/year
(Koldweld resin)

Ferric chloride 1,900 liters 0.4 liter/year

Water (cooling water from 3,800 liters/day 3,800 liters/day
corrosion test, rinse
water from photo process,
lab rinsewater)

aSource: Michael, Johnson, and Bledsoe, 1987.
‘Currently bottled and stored.
‘Solution reused until all metal is depleted.

Waste Characterization

Data are available for the chemical analyses performed on the basin water,
groundwater, and sediments from the metallurgical laboratory basin. Lead and
volatile organic compounds were assessed at this site.

The potential for the migration of contaminants deposited in the metallurgical
laboratory basin cannot be determined readily from the available data.

B.2.1.5 Miscellaneous Chemical Basin (731-5A)

The miscellaneous chemical basin site is located to the northeast of Road C-1
and between the A/M-Area and Road C. The site is approximately 2 kilometers
south of the M-Area settling basin and 3 kilometers from the closest SRP
boundary. The chemical basi~ is approximately 6 meters wide,
and 0.3 meter deep.

History of Waste Disposal

The origin and history of this site are not certain. This
basin was located in an old “borrow pit.” The basin received
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wastes, presumably waste solvents and used oil. A 1974 photograph of the site
shOws a small, discolored (possibly from the disposal of waste oil) sandy area
inside a shallow berm. Partially full drums might have been emptied at this
Site and the empty drums discarded in the metals burning pit. The basin was
posted with a sign that read ‘,Chemical Waste Disposal - Keep Out.“ The site
has been regraded, although the exact date is not recorded (probably 1974).

Evidence of Contamination

There are no groundwater wells currently in place. An analysis of surface
soils at the miscellaneous chemical basin in January 1986 detected several
chlorinated hydrocarbons (Pickett, Musks, and Marine, 1987). I TC

Waste Characterization

A program of soil gas sampling undertaken in January 1986 indicated the pres-
ence of volatile organic compounds (VOCS), some of which might have originated
in M-Area and been disposed of at this site. Modeling assessed
trichloroethyleneat this site. I TC

B.2.1.6 A-Area Burning/Rubble Pits (731-A and 731-1A)

The A-Area burning/rubble pits are at the northwest corner of the Plant, south
of M-Area and west of Road D. The pits (731-A) are approximately 100 meters
long, 55 meters wide, and 3 meters deep. Pit 731-1A measures 174 meters long,
10 meters wide, and 3 meters deep.

History of Waste Disposal

The A-Area burning/rubble pits are two of the many burning pits utilized on
the Savannah River Plant. They consisted of shallow excavations, usually 3 to
4 meters deep, where burnable waste was disposed of on a continuous basis
beginning in 1951. Waste types reportedly included paper, plastics, wood,
rubber, rags, cardboard, oil, degreasers, and drununedsolvents. The waste was
burned periodically, usually monthly. Disposal of chemically contaminated
oils was not permitted.

The burning of waste in the pits was discontinued in October 1973. At that
time, a layer of soil was placed over the remaining waste and the pits were
opened to receive rubble. Rubble disposed of at this site reportedly includes
paper, lumber, cans, and empty galvanized-steel barrels and drums. As each
pit reached its capacity, it was closed and covered with soil to grade level.

Evidence of Contamination

No sampling and analysis of the soil underlying these pits have been per-
formed. However, groundwater monitoring wells were installed at all of the
burning/rubble pits in 1983 and 1984. No groundwater contamination has been Tc
observed to date (Huber, Johnson, and Marine, 1987).

Waste Characterization

Limited data are available for these sites. Most of the available raw data
have been gathered via groundwater monitoring. No groundwater contamination
has been observed to date (Huber, Johnson, and Marine, 1987).

I
TC
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I B.2.2 MIXED WASTE SITES*

TE I B.2.2.1 SRL Seepage Basin 1 (904-53G)

I Seepage basin 1 is one of a group of four basins south of Road A-1 and west of
Road D-1 in the northwestern section of the SRP, about 1 kilometer from the
nearest boundary. The four basins are connected sequentially in cascade via
overflow channels. The final basin has no overflow; consequently, fluid
losses from the SRL waste sites are from seepage through the bottom of the

TC I basins or from evaporation (Fowler et al., 1987).

History of Waste Disposal

Basins 1 (904-53G), 2 (904-53G), and 3 (904-54G) were excavated from natural
soils and surrounded by perimeter dikes. By contrast, the construction of
basin 4 (904-55G) required substantial filling at the north end (adjacent to
TiresBranch) to achieve both the basin bottom and the dike crest elevations.

TC
I

The capacity of basin 1 is 1520 cubic meters; basin 2, 3200 cubic meters;
basin 3, 5440 cubic meters; and basin 4, 14,700 cubic meters. Basins 1 and 2
were placed in operation in 1954, and basins 3 and 4 were added in 1958 and
1960, respectively. The basins were in operation until October 1982. The
depth of water remaining varies from dry (basin 4) to 1.2 meters (basin 2).

Evidence of Contamination

Most of the radionuclides and inorganic are strongly sorbed to basin sedi–
ments. Their concentrations are elevated in the first 30 centimeters and
decline to “background” levels at about 62 centimeters. The constituents
include americium-241, cesium-137, cobalt-60, curium-243 and 244, plutonim-
239 and 240, radium-228, strOntim-90, uranium-235 and 238, ceriutn-144,
ruthenium-106, arsenic, barium, cadmium, chromium, copper, lead, magnesium,
manganese, nickel, silver, zinc, mercury, cyanide, fluoride, and sulfate.
Analysis of core samples for volatile, base/neutral, and acidic organic com-
pounds indicates very little contamination.

I
Most elements were detected at

TC levels below 1 microgram per gram of soil (Fowler et al., 1987).

Twelve monitoring wells have been installed around the basins. Six water-
table monitoring wells were drilled in 1981 immediately adjacent to the
basins. Three water-table wells and three deep wells were installed as part
of a basin characterization program in 1983.

Data from the nine groundwater monitoring wells indicate the following:

● Inorganic contaminants are generally below maximum contaminant levels
(MCLS).

● Trichloroethylene and tetrachloroethylene are significant organic con-
taminants. The pattern of contaminated wells indicates that these con-
stituents are from sources other than the basins.

*see page B-1 for a discussion of waste site categories.
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Waste Characterization

During the A-Area basins‘ 28–year loading history, 128,820 cubic meters Of
water were discharged to them. Alpha and beta-gamma activity in the total
discharge did not exceed 100 and 50 disintegrations per minute per milliliter,
respectively. The average of alpha and beta-gama activity was 50 disintegra-
tions per minute per milliliter. Fissile content of the waste transferred to
the basins in 1982 averaged 0.4 millicurie per month. The levels of uranium
and plutonium in the analyses were as follows: uranium-238, 90 percent;
plutonium-238, 5 percent; and plutonium-239, 5 percent.

Table B-4 compares the MCL observed in the SRL seepage basins with the U.S.
Nuclear Regulatory Commission (NRC) Class A limits. The sediments are well
below the limits for land disposal.

The RCRA EP

Table B–4. Measured Soil Contamination
Versus NRC 10 CFR 61 Land-
Disposal Limits for SRL
Seepage Basins (pCi/g)

Maximw NRC
basin-soil Class A

Nuclide measurement limit

Tritium 7 x 104 3 x 10’
Cobalt-60 9 x 10’ 5 x 108
StrOntim–90 2 x 103 3 x 104
Cesiurn-137 2 x 103 3 x 104
PlutOniun-239 2 x 102 1 x 105
Americiun-241 3 x 10’ 1 x 105
Curium-243 4 x 102 1 x 105

toxicity test establishes the guidelines for classifying a waste
as hazardous or nonhazardous. Test results indicate that concentrations in
the SRL seepage-basin sediments of constituents classified as hazardous by the
Us. Environmental Protection Agency (EPA) are generally low (less than 1
microgram per gram); in most cases these compounds are undetectable or are
present at “laboratory-blank” levels that follow no clear source/transport
pattern. The test also indicates that the sediments in the basins dO nOt con-
tain toxic levels of metals. No samples exceed the EPA maximum concentra-
tions, and only mercury in basin 1 exceeds 10 percent of the EPA maximw con-
centration (40 CFR 261.24). The sediments in the SRL seepage basins contain
very low levels of hazardous constituents. Therefore, no contamination is
present in the sediments other than low–level radioactivity. Organic constit-
uents in the groundwater do not exceed primary drinking-water standards (40
CFR 141).
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TE I B.2.2.2 SRL Seepage Basins 2 (904-53G), 3 (904-54G), and 4 (904-55G)

The general history of all SRL seepage basins is discussed in Section B.2.2.1.

History of Waste Disposal

Basins 2, 3, and 4 are part of the four-basin system discussed in Section
B.2.2.1.

Evidence of Contamination

TC I In August 1972, basin 4 temporarily went dry. Four 30-centimeter-deep core
samples were obtained and divided into segments for gamma spectroscopy (Stone
and Christensen, 1983). The levels of strontium-89 and 90 in the cores were
determined. The top sediment sample contained from 80 to 90 percent of each
of the radionuclides except strontium. The other radionuclides showed
decreases in activity with increasing depth. The calculated inventories were
as follows: cesium-137, about 0.46 curie; ruthenium-106, 0.41 curie;
cerium-141 and 144, 0.05 curie; cobalt-60, 0.04 curie; and strontium-89 and
-90, 0.01 curie.

Basin 4 refilled during 1973, went dry again in 1974, and has remained dry
since 1974. Four sediment samples were collected and analyzed in 1974.
Table B-5 lists the results of analyses of these cores. The highest measured

TC I activity was near the surface, and the values decreased with depth.

Waste Characterization

Waste characteristics for all four basins are discussed in Section B.2.2.1
TC I (Fowler et al., 1987).

TE I B.2.2.3 M-Area Settling Basin (904-51G)

I Figure B-2 shows the location of the M-Area settling basin.
TC

Water flows from
the M-Area manufacturing facility entered the settling basin via a
process-sewer line. A ditch conveyed overflows from the settling basin
through a natural seepage area; the discharges eventually entered Lost Lake.

TC I Lost Lake has no outlet (Pickett, Colven, and Bledsoe, 1987). The following
sections discuss the history of waste disposal, evidence of contamination, and

TC Iwastecharacteristics at the settling basin (Pickett, Colven, and Bledsoe,
1987; Hollod et al., 1982).

History of Waste Disposal

When production started in M-Area in 1954, process waters were released to
TiresBranch, a tributary of Upper Three Runs Creek. In an effort to restrict
the offsite transport of enriched uranium, the settling basin was constructed
in 1958 to settle out and contain the uranium (Christensen and Gordon, 1983).
Process sewers continued to direct some M–Area waste flows to TiresBranch. In
the fall of 1978, eleven 208-liter drums containing tetrachloroethylene were
dumped into the settling basin, but the exact location of the dumping is not
known. In addition, from the fall of 1978 to the spring of 1979, drums of
tetrachlorethylene were d~ped into the sewer line leadimg to the settling
basin to dispose of remaining solvent after the transition to a new cleaning
solvent (1,1,l-trichloroethane).
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Table B-5. Radioactivity of Sediment in SRL Seepage
Basin 4 (nCi/g) I TE

Sample sites

Sediment depth
Radionuclide (cm) 1 2 3 4

Cesiun-137 0-6.4
6.4-12.7
12.7-19.1
19.1-24.1
24.1-30.5

Cesium-134 0-6.4
6.4-12.7
12.7-19.1
19.1-24.1
24.1-30.5

Ruthenium-106 O-6.4

Cobalt-60 O-6.4
6.4-12.7
12.7-19.1
19.1-24.1
24.1-30.5

Alpha 0-6.6
6.4-12.7
12.7-19.1
19.1-24.1
24.1-30.5

0.714
0.042
0.007
0.003
0.002

0.037
0.003
0.001
0.001
0.001

Trace

0.050
0.002
0.001
0.001
0.001

‘Samples taken in 1974 at four
northwest corner designated as 1
clockwise from inlet.

In May 1982, all discharges to Tires

0.150
0.020
0.009
0.003
0.002

0.044
0.002
0.001
0.001

0.003
0.001
0.001
0.001
0.001

Trace

0.007
0.001
0.001
0.001

0.140
0.002
0.002
0.002
0.002

1.100
0.207
0.036
0.004
0.001

0.092
0.009
0.001
0.001
0.001

Trace

0.078
0.008
0.004
0.001
0.001

0.230
0.019
0.007
0.006
0.001

0.215
0.034
0.002

0.016
0.001
0.001
0.001
0.001

Trace

0.020
0.001
0.001

0.020
0.006
0.002

locations in basin 4, with the
and the others numbered counter-

Branch were diverted to the settling
basin.- Most noncontact process effluents, such as cooling water and surface
drainage, were diverted back to TiresBranch in November 1982. In late 1983,
significant flow-t-ate reductions were implemented in the 300-M Area pro-
cesses. All discharges to the settling basin stopped on July 16, 1985. The
current water level in the settling basin fluctuates with rainfall events but,
in general, has receded approximately 0.5 meter from the normal operating
level.

Evidence of Contamination

A 1982 study of soils beneath the settling basin indicates that the top of the
soil colmn has higher than background concentrations of such metals as zinc,
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lead, mercury, copper, and uranim (Hollod et al., 1982). Nickel concentra-
tions decline to background level at about 0.3 meter. Tbe average concentra-
tions of metals observed in a 1985 study (Pickett, 1985) are similar, in most
cases, to the results reported in the 1982 study. Uranium was detected at
four locations sampled in 1985. The 1985 study also included soils next to
the settling basin, which yielded no evidence of metals contamination.

The 1982 study found the concentration of each of three chlorinated hydrocar–
bons (trichloroethylene, tetrachloroethylene, and 1,1,l-trichloroethane) in
the underlying basin soil to be quite variable, both vertically and horizon–
tally. Unlike the data on metal contaminants, the analyses for hydrocarbons
in 1985 differ from those of 1982 (Pickett, 1985).

These results indicate that the more mobile hydrocarbons in the soil beneath
the settling basin have migrated toward the water table, while the less mobile
metals have remained fairly stationary. These results indicate that the basin
and its sediments are no longer a source of organic contamination.

Analyses of samples indicate that the settling basin and process-sewer line
are the major sources of organic or inorganic contamination of groundwater in
M-Area. The data also indicate that the seepage and Lost Lake areas are also
sources of organic or inorganic contamination, but to a lesser degree. Judg-
ing from their elevated levels in settling basin influents and the consistency
of their background and downgradient concentrations, the following are proba–
ble contaminants: nitrate, sodium, total dissolved solids, and organics.

Degreaser solvents have entered the groundwater in the Tertiary sediments in
M–Area from several known surface sources. The settling basin was one of
three primary surface sources. The maximum concentration of such solvents
occurs at the water table under the settling basin. At a greater depth (about
23 meters below the water table), the maximum concentration is only 61 parts
per million but the plume occupies a larger area than it does at the water
table. Near the base of the Tertiary sediments (37 meters below the water
table), both the maximum concentration and the area of the plume are much
Smaller, being restricted to the general area beneatb the surface sources.
PluMes of elevated concentrations of total dissolved solids and nitrate also
occur in the vicinity of the settling basin and the M-Area process area.

Waste Characterization

The waste effluents discharged to the basin during M-Area operation generally
can be characterized as electroplating rinse water from aluminum forming and
metal finishing processes. The waste effluents contained hydroxide precipi-
tates of alumin~, uranium, nickel, and lead, as well as nitrates and organic
solvents. Depending on the operating schedule, they might also have contained
acids (nitric, phosphoric, sulfuric) or caustics (sodium hydroxide).

Estimates of tOtal urani~ di~~harge to the settling basin were not available
until after 1975, when flow instruments were installed. From 1974 through
1983, a total of 975 millicuries (approximately 2940 kilograms) of uranium-235
and uranium-238 were released to the basin. A total of approximately
1.6 X 106 kilograms of volatile organic solvents was discharged to M–Area
process sewers, with about 0.9 x 106 kilograms of the total being released
tO the settling basin. The remainder was discharged to TiresBranch.
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The results of 1985 analyses confirm that dissolved-metal and nutrient concen-
trations are usually higher in the lower 3 meters of liquid in the basin. A
sludge layer also exists at the bottom of tbe basin. The thickness of the
sludge ranges from 0.15 to 0.9 meter. The sludge is composed primarily of
metal hydroxide and phosphate precipitates, aS well as biogenic organic sedi-
ments. It also contains the major inventories of iron (1280 kilograms),
nickel (3585 kilograms), chromium (240 kilograms), and uranium (3900 kilo-
grsms) in the basin.

A number of organic compounds are also present in significant amounts in the
sludge, but they were not detected at any other sampling location. The total
inventory of chlorinated hydrocarbons in the sludge is approximately 1 kilo-
gram; the inventory is approximately 20 kilograms in the basin liquid.

A closure plan for the M-Area seepage basin was submitted in September 1984.
Revisions to the plan were submitted in March and July 1985, and public hear-
ings were held in July 1986. A revised Part B plan was submitted in April TE
1987. A postclosure care permit application for this basin was submitted with
the SRP Part B permit application. Interim status is in effect until final
administrative disposition of the Part B permit application.

B.2.2.4 Lost Lake (904-112G) I TE

Lost Lake, which is located in M-Area (Figure B-2), is a natural Carolina bay
of about 10 to 25 acres, depending on water level. Wastewater overflowed from
the M-Area settling basin and entered Lost Lake from the north via an overflow
ditch and natural seepage area. The ditch is presently dry. The following
sections discuss the history of waste disposal, evidence of contamination, and
waste characteristics at Lost Lake (Pickett, Colven, and Bledsoe, 1987). I TC

History of Waste Disposal

Before construction of the settling basin, Lost Lake was dry except during
periods of heavy precipitation. Water has accumulated in the Lake since the
diversion of process effluents from Building 313-M to the basin in 1960. The
water levels varied widely as a result of process discharges and rainfall.
Lost Lake has no outlet; therefore, all wastewater that entered the area
either seeped into the ground or evaporated. Section B.2.2.5 presents a more
detailed discussion of previous waste disposal practices.

Discharges of waste effluents to the settling basin were discontinued on July
16, 1985. Lost Lake is expected to alternate between dry and wet, depending
on precipitation.

Evidence of Contamination

The 1985 analytical results indicate that higher metal
soils beneath Lost Lake zenerallv correlate with the

concentrations in the
average depth of the

water. Consequently, the“area of-the lake that has an elevation le~s than 102
meters, which is almost always wet, shows the highest levels of inorganic con-
taminantion. Concentrations of lead; barium, copper, nickel, manganese, and
zinc exceed the M–Area background levels at both the 0.0- to O.15–meter and
the 0.15- to 0.45-meter depths. Concentrations of these metals at the
O.15- to 0.45-meter level are less than the SRP and Southeastern United States
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background concentrations. Magnesium concentrations are above all reference
background levels at the 0.15- to 0.&5–meter leVel. Uranium concentrations

within the 102-Mter cOntOur are below the detection limit of 10 parts per
billion (Pickett, Colven, and Bledsoe, 1987).

The levels of bis(2-ethylhexyl) phthalate and di-N-butyl phthalate are above
detection limits in the sOils beneath LOst Lake. Of the three chlorinated
hydrocarbons (trichloroethylene, tetrachloroethylene, and 1,1,l-trichlOrO-
~thane), only one, tetrachloroetbylene, was detected in any Lost Lake sOil
sample.

Analyses of groundwater samples indicate that Lost Lake is not as great a
source of organic or inorganic contaminants as the settling basin.

Waste Characterization

The characteristics of the wastewater discharged to Lost Lake from the set-
tling basin overflow or effluent are similar to those described for the M-Area
settling basin in Section B.2.2.5. Sampling results indicate that the contam-
inant levels in the settling-basin effluent are generally 10wer than thOse in
its influent. Nitrate concentrations, conductivity, total dissolved solids,
and concentrations of most metals (nickel, lead, cOPPe~, chrOmi~, magnesi~~
iron, zinc, and manganese) are lower in the effluent.

B.2.3 MAJOR GEOHYDROLOGIC CHARACTERISTICS

The hydroatratigraphy of the A/M-Area is similar tO the generalized hydrOstra-
tigraphy discussed in Appendix A with the following exceptions: (1) the “tan
clay” is only about 0.9 meter thick and lies in the unsaturated zone; (2) the
“calcareous zone” is not present; (3) the “green clay” is discOntinuOus; (4)
the Congaree Formation has fewer separated lenses of clay and lenses of sand;
and (5) the Ellenton Formation is mostly a gray, clayey sand or sandy clay
that contains plentiful mica and deposits of marcasite or gypsum (Michael,
Johnson, and Bledsoe, 1987; Scott, Killian, Kolb, Corbo, and BledsOe, 1987).
As a result of these different geologic features, the subsurface hydrologic
characteristics also differ from those described in Appendix A. Because the
green clay is less continuous, it does not impede downward water flow as much
as in the central part of the Plant. Head changes are more gradual because
extensive layers of clay are absent from the Tertiary sediments (Barnwell,
McBean, and Congaree Formations). In addition, the potentiometric head of the
Tertiary sediments is greater than that of the Middendorf/Black Creek
(Tuscaloosa) Formation in the A/M-Area. Therefore, heads decline continuously
with depth (Figure B-3), and there is no head reversal at the Congaree-
Ellenton boundary as there is in the central part of the plant. Recent
evidence suggests that the head reversals between the COngaree and
“Tuscaloosa” in certain parts of the Plant may not currently exist (Bledsoe,
1987). This indicates that the A- and M-Area geographic grouping is located
above a potential recharge zone of the Middendorf/Black Creek FOrmatiOn
(Pickett, Colven, and Bledsoe, 1987).

The water table in the area is mainly within the McBean Formation, although
locally it might be within the Barnwell. Natural discharge from the water
table is to TiresBranch, the swamps along the Savannah River, and Hollow Creek
northwest of the Plant. Figure B-4 is a water-table map for the A/M-Area,
based on measurements obtained in July 1984. The water–table gradients in the
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area range from about 0.002 to 0.008 meter per meter, with the steeper gradi-
ents in the direction of TiresBranch. Results from a 30-day pump test in the
AlM-Area indicate a transmissivity of 5.3 square meters per day and a storage
coefficient of 0.20 for the Tertiary sediments. The test well was screened
from a depth of 39.6 to 58 meters below the land surface. The researchers
calculated an average hydraulic conductivity of 1.6 meters per day for the
Tertiary sediments and a f10” velocity ranging from about 5.8 to 22.8 meters
per year for gradients of 0.002 to 0.008 meter per meter (Pickett, Colven, and
Bledsoe, 1987). I TC

Laboratory permeability tests were performed on undisturbed samples from the
clayey units of the Ellenton and upper Middendorf/Black Creek Formations
(Marine and Bledsoe, 1985). The results of these tests indicate a vertical
hydraulic conductivity ranging from 4.0 x 10-7 to 5.2 x 10-’ centimet~$
per second and a horizontal hydraulic conductivity ranging from 5.7 x 10
tO 1.I x io-a centimeter per second. The effective porosities determined
for these smples range from 0.024 to 0.137 (dimensionless). These compare to
average effective porosities of O.20 and 0.30 generally used for the Tertiary
sediments and the Middendorf/Black Creek, respectively. Researchers calcula-
ted an average vertical flow velocity of 0.4 meter per year across the
Ellenton Formation using a hydraulic conductivity of 1 x 10”7 centimeter per
second, an effective porosity of 0.07, a hydraulic head difference of 7.3
meters, and an average clay thickness of 12.2 meters (Michael, Johnson, and
Bledsoe, 1987).

I TC

B.2.4 ONGOING AND PLANNED MONITORING

Groundwater monitoring is proceeding at the 13 waste management facilities in
the A- and M-Area geographic grouping. Well-water samples are analyzed quar-
terly for RCRA and South Carolina Hazardous Waste Management Regulations
(SCHWI’fR)parameters at hazardous and mixed waste management facilities. Typi-
cally, wells are monitored for gross alpha, gross nonvolatile beta, and tri-
tium at low-level waste–management facilities. At least 55 wells in this
geographic area are used to monitor groundwater in the vicinity of the 13
facilities. Additional wells would obtain better definitions of subsurface
conditions and any potential contamination.

Waste site characterization programs have been completed at 10 of the waste
management facilities and are being implemented at three others. Characteri-
zation generally includes representative sampling of the waste, sampling of
the soil and sediment under the waste site, and sampling of the soil and sedi-
ment around any existing overflow ditches and process sewers.

Table B-6 lists the representative monitoring wells at each waste management TE
facility; the site investigations that have occurred; and the results of
groundwater, soil, and vegetation monitoring.

B .3 F- AND H-AREA WASTE SITES

This geographic grouping of waste sites is about 10 kilometers southeast of
A–Area. It consists of waste sites associated with the Separations (200-F and
-H) Areas and the Radioactive Waste Burial Grounds, which are just north of TC
Road E. Figure B-5 shows the locations of the waste sites within this
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grouping. The boundaries are defined primarily by the areas of influence
assigned to the F- and H-Area seepage basins, the radioactive waste burial
grounds, and the mixed waste management facility. Surface drainage is to
Upper Three RUnS Creek on the north and to Four Mile Creek on the south.

B.3.1 POTENTIALLY HAZARDOUS WASTE SITES*

B.3.1.1 F-Area Acid/Caustic Basin (904-74G)

The F-Area acid/caustic basin is one of six basins on the SRP. These basins
are unlined earthen depressions nominally 15 meters long, 15 meters wide, and
2 meters deep.

History of Waste Disposal

The acid/caustic basins were built from 1952 to 1955 to provide for mixing and
neutralization of dilute sulfuric acid and sodium hydroxide solutions from
water treatment facilities before their discharge to local streams.

Dilute sulfuric acid and sodium hydroxide solutions were used to regenerate
ion-exchange units in water purification processes, and the spent dilute solu-
tions were discharged to the acidlcaustic basins through acid-resistant
sewers. Other wastes included water rinses of the ion-exchange units (both
before and after regeneration), stesm condensate from the heater in the sodium
hydroxide storage tanks, and rain that collected in the storage tank spill
containment enclosures. The F-Area Basin remained in service until in-process
neutralization facilities became operational in 1982. All of the acid/caustic
basins, including that of F-Area, are now inactive.

Evidence of Contamination

Work to identify the environmental impacts of the basins is in progress. A
program to sample the contents and the soils beneath the basins is under way.
Review of existing data from the monitoring wells installed around the basins
shows no significant impacts on groundwater quality (Ward, Johnson, and
Marine, 1987).

I TC

Waste Characterization

Limited data are available on the extent of contamination and characteristics
of the wastes involved at this site. Data have been gathered via groundwater
monitoring and soil sampling. Data collected to date reveal no indication of
contamination.

Analytical results of the characterization program indicate elevated levels of
chromium, mercury, lead, phosphate, copper, sodium, sulfate, barium, and sele-
nium in the sediment‘sampled from one or more of the basins. Results of EP
toxicity tests performed on the basin sediment samples from each of the basins
indicate that all concentrations of each of the metals analyzed are below 1
percent of the maximum concentrations provided by the EPA (40 CFR 261.24).

*See discussion of site type on page B-1.

B-33



TC

B.3.1.2 H-Area Acid/Caustic Basin (904-75G)

The H-Area acid/caustic basin is One of six such basins in the ReactOr and
Separations Areas. These basins are unlined earthen depressiona nominally 15

meters long, 15 meters wide, afld2 meters deep.

History of Waste Disposal

See Section B.3.1.1. The H-Area basin remained in service until in-process
neutralization facilities became operational in 1982.

Evidence of Contamination

Groundwater monitoring wel1s have not been installed around the H-Area basin.

Waste Characterization

Limited data are available pertaining to any sampling or monitoring program
associated with the H-Area acid/caustic basin.

B.3.1.3 F-Area Burning/Rubble Pits (231-F and 231-lF)

The F-Area burning/rubble pits are in the northwest portion of the Plant, west
of F-Area and east of Road C. The configuration of the pits is approximately
that of a parallelogram, each being 84 meters long, 23 meters wide, and 3
meters deep.

History of Waste Disposal

See Section B.2.1.6. Rubble disposed of at this site reportedly includes con–
crete, metal, lumber, and telephone poles.

Evidence of Contamination

See Section B.2.1.6.

Waste Characterization

See Section B.2.1.6.

B.3.2 LOW-LEVEL RADIOACTIVE WASTE SITES

B.3.2.1 H-Area Retention Basin (281-3H)

The H-Area retention basin is southwest of the H-Area perimeter fence (Scott,
Killian, Kolb, Corbo, and Marine, 1987). It is at the lip of a slope leading
to a tributary of Four Mile Creek at an elevation of 81 meters. It is 36.6
meters long, 61 meters wide, and 2.1 meters deep. Its volume is 8.53 x 10”
liters.

The basin is ,Jn the Four Mile Creek side of the water-table divide (Scott,
TC IKillian, Kolb, CorbO, and Marine, 1987). The groundwater beneath it migrates

toward the tributary of Four Mile Creek that flows toward H-Area. The average
water-table gradient from the basin to this tributary is 0.03 meter per meter.
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The H-Area retention basin is fenced but not backfilled, and it is surrounded
by vegetation.

History of Waste Disposal

The retention basins in the Separations Area were used from 1955 to 1973
(Scott, Killian, Kolb, Corbo, and Marine, 1987). The basins are currentlY nOt ~C
in use. These open, unlined basins provided temporary storage for potentially
contaminated cooling water and contaminated storm water from the waste tank
farms and, therefore, kept wastewater from discharging into nearby streams.
When radioactivity was encountered in the cooling water or storm water, such
water was immediately diverted from surface drainage streams to the retention
basins. Leaks of process material to cooling water and spills of radioactive
waste to the storm sewer could have caused the contamination. During the
holding period, some water seeped into the ground. The exact quantities of
water disposed of in the retention basins are unknown.

Evidence of Contamination/Waste Characterization

In 1977, researchers performed radiological surveys of soil and vegetation
around the H–Area retention basins (Scott, Killian, Kolb, Corbo, and Marine,
1987). Radiation above guidelines was measured at levels up to 90 millirads ~C
per hour near the edge of the basin. Vegetation near the basin exhibited
cesium-137 at 8200 to 8900 picocuries per gram and strontim-89 and 90 at
58,000 picocuries per gram. No guidelines are issued for vegetation. An area
of approximately 930 square meters has shown levels of radioactivity.

B.3.2.2 F-Area Retention Basin (281-3F)

The F-Area retention basin is outside and south of the F–Area perimeter fence
and east of Building 281-8F. The basin is in an area of level topography on
the Aiken Plateau at an elevation of 82 meters above sea level. Surface
drainage from the surrounding area flows to Four Mile Creek, about 1200 meters
away. The slopes toward Four Mile Creek are very gentle in the vicinity of
the basin, but they become progressively steeper approaching the creek. The
basin is rectangular, with dimensions of 36.6 by 61 by 2.1 meters. Its volume
is 8.53 x 10” liters (Scott, Killian, Kolb, Corbo, and Marine, 1987). I TC

The retention basin is on the Four Mile Creek side of the water-table divide.
Groundwater beneath the basin migrates toward the creek. The average water-
table gradient from the basin to Four Mile Creek is 0.009 meter per meter.

History of Waste Disposal

The F- and H-Area retention basins have similar disposal histories (see Sec-
tion B.3.2.l); however, F-Area was excavated to 0.6 meter below the original
floor of the basin, backfilled with dirt, and covered with grass.

Evidence of Contamination/Waste Characterization

During the latter part of 1978, approximately 970 cubic meters of contaminated TC
soil containing about 11.5 curies of cesium-137 and 0.5 curie of strontiun-90
was removed from the F-Area retention basin and transported to the burial
ground.
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TE \ An analysis, performed in 1979, determined that most of the residual
cesiun-137 in the basin floor was in the top 30 centimeters of soil, while
there were concentrations of strontium-89 and 90 at depths to 180
centimeters. Of the remaining basin soil, calculations based on core samples

TE indicated that about O.05 curie of cesim-137 and L.3 curies of strontiun-90
remain in the basin sediments.

B.3.2.3 Present Radioactive Waste Burial Ground (643-7G)

The present radioactive waste burial ground (643–7G) is between the F and H
Separation Areas (Figure B-5). The burial ground is an area of approximately
61 acres consisting of trenches and greater confinement boreholes and pads
used for the storage or disposal of low-level, intermediate-level, and trans-
uranic (TRU) solid waste. The mixed waste management facility (643-28G), a
site of approximately 58 acres used for the disposal of candidate mixed
wastes, is completely within the boundaries of 643-7G. The total combined
area (643-7G and 643-28G) is 119 acres. Section B.3.3.1 discusses the mixed
waste management facility. This section discusses the history of disposal,

TC I evidence of contamination, and waste characteristics (Jaegge et al., 1987) at
643-7G.

History of Waste Disposal

The present burial ground (643-7G) has received waste generated after 1972.
TC \ Bulky low- and intermediate-level wastes are disposed of in trenches 6 meters

wide, up to 300 meters long, and 6 meters deep. The trenches are backfilled
with a minimum of 1.2 meters of soil. These trenches are the shallow-land
burial (SLB) type.

TC I Since mid-1984, newly generated low–level waste has been containerized in
metal boxes and stored in engineered low-level trenches (ELLTs). Transuranic
waste contaminated to greater than originally 10, currently 100 nanocuries per

TE
I
gram is placed in containers and stored retrievable on concrete pads at ground
level and covered with 1.2 meters of soil.

Evidence of Contamination

Groundwater contamination at the combined 643-7G and 643–28G area is monitored

TC I with 19 perimeter wells and 26 grid wells within the perimeter of 643–7G. The
groundwater beneath the monitored portion of 643–7G and 643-28G contains an
estimated 1 millicurie of nonvolatile beta emitters and 0.5 millicurie of
alpha emitters. Tritium measurements suggest a total activity of tritium
beneath the monitored area of 5600 curies.

The burials of triti~ waste in the unmonitored eastern portion of 643-28G
suggest that a plume of triti~ will develop in the groundwater in that area
and subsequently flow toward 643-7G.

Nonradioactive chemical species have been monitored in groundwater at 643-G
TC I and 643-7G (Jaegge et al., 1987). Detected constituents are mercury, cadmium

and lead.
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Waste Characterization

Examples of the materials that have been stored or might be disposed of in
643-7G include the following:

●

●

●

●

●

B.3.3

Contaminated equipment
Reactor hardware and resins
Spent lithium-alminum targets
Incidental waste from Iaboratorv and Production operations
Shipments from off the site - ‘

MIXED WASTE SITES

B.3.3.1 Mixed Waste Management Facility (643-28G)

H-Area separa-
58 acres, the

The mixed waste management facility (mF) is near the F- and
tions facilities (Figure B-5). With an area of approximately
MWMF consists of a number of individual trenches that were used for the
disposal of candidate mixed wastes. The trenches are within the boundaries of
a larger facility (643-7G) known as the radioactive waste burial ground. I TE

History of Waste Disposal

The MWMF received wastes from 1972 to March 1986. Candidate mixed wastes are
disposed of in SLB trenches that are generally about 6 meters wide and 6
meters deep and have varisble lengths up to 500 meters. The trenches,
separated by about 3 meters, were backfilled daily during landfilling activi- 1TC

ties. See Section B.3.2.3.

Evidence of Contamination

Hazardous constituents have been identified at the boundaries of 643–7G and
643-28G. However, it has not been determined which of the waste management
facilities is the source of these constituents. A monitoring program has been
proposed to determine the presence and extent of groundwater contamination.
Monitoring was performed during the characterization of the combined radio-
active waste burial grounds (643-7G).

Waste Characterization

Candidate mixed wastes placed in the mF trenches consist of scintillation
fluids and waste oil. The oil originated from pumps in the tritium facilities
and reactor areas. Before storage, the waste oil was placed in 208-liter
drums containing an absorbent mterial. Other wastes stored include lead
shielding, cadmium, and incidental waste from laboratory and production opera-
tions. The mobility and rate of migration of these wastes have not been
determined.

B.3.3.2 Old Radioactive Waste Burial Ground (643-G)

The radioactive waste burial ground (643-G) is between the F and H Separations
Areas (Figure B–5). The disposal site occupies a 76-acre area and is approxi-
mately 10 kilometers from the nearest Plant boundary. The following sections
describe the history of waste disposal, evidence of contamination, and waste
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characteristics at the site. Section B.3.2.3 discusses the newer burial

ground (643-7G), which currently receives low-level radioactive wastes (Jaegge

TC
I
et al., 1987).

History of Waste Disposal

This burial ground is a central site used for the disposal of solid radio-

active waste.

The older burial ground began to receive waste in 1952 and was filled in
1972. It was divided into sections for accommodating various levels and types
of radioactivity in waste materials: TRU alpha waste, low-level waste (alpha
and beta-gamma), intermediate-level beta-gamma waste (intermediate-and low-
level beta-ganunasolid radioactive wastes are segregated according to radia-
tion measurement), and waste generated off the site. The burial ground was

operated in compliance with U.S. Atomic Energy Comission (AEC) regulations
and DOE Orders regarding radioactive waste disposal. Inorganic constituents

such as lead (used to shield a variety of waste forms), mercury (from gas

TE
I
pumps in tritium facilities), and cadmim (from nuclear reactor control rods)
have been placed in the burial ground.

Evidence of Contamination

Past SRP burial practice resulted in direct contact between waste and soil in
near-surface backfilled trenches.

‘rC \ tion for all but
The annual average gross alpha concentra-

one well has been approximately constant and fairly low, 1 to
9 picocuries per liter (background level), since 1974. The average gross
nonvolatile beta concentration increased in 1984 after having been fairly low
and constant for the previous 5 years. Since 1974, the annual average gross
nonvolatile beta concentrations have ranged from 13 to 76 picocuries per
liter. One research well at the site remains considerably higher in gross
alpha (231 picocuries per liter) and gross nonvolatile beta (15,453 picocuries
per liter) activity than the other wells. Tbe alpha and beta emitters present
in this research well have been identified as primarily plutonium-238,
plutonium-239, and strontium-90. The observed variations in concentration are
under investigation to determine mechani~m~.

Tritium is also found at the burial ground research wells but at much higher
concentrations and in larger ~ones of contamination. The average tritium con-
centration rose in 1984 to 87.5 million picocuries per liter, more than twice
the 1983 value, thus returning to levels observed in 1978, 1980, and 1981.
Monitoring has alSCIyielded evidence of nonradioactive chemical species. In
1984, a maximm concentration of 2.9 parts per billion of mercury was observed.

The estimated total acti~ity of radionuclides in the groundwater beneath the
643-G burial grounds is 2.5 ~illicuries of alpha emitters, 16 millicuries of
nonvolatile beta-ga~a ~mitterg, and 38,6130curies of tritium. As these data
indicate, tritium, in contrast to alpha and nonvolatile beta emitters, is
readily leached and moves freely with groundwater flow.

During the time the tributylphosphate-keroseneextraction solvents were stored
in underground tanks, approximately 1600 liters of solvent were released to
the groundwater ~S a ~e~ult of tank leaks and prOCeSS upsets. Some of the
fission and activation produ~t~ measured in monitoring wells are attributed to
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this source. Also, the
might be responsible for
See Section B.3.2.3.

Waste Characterization

decontamination of equipment
the migration of nuclides to

with completing
several research

agents
wells.

Materials that have been disposed of at the burial ground include (1) contami-
nated equipment from the radiochemical Separations Area, (2) reactor hardware
and resins, (3) spent lithium-aluminum targets, (4) oil from pumps in the tri-
tium facilities and reactor areas, (5) mercury from gas pumps in the tritium
facilities (approximately 9000 kilograms), (6) incidental waste from labora-
tory and production operations, (7) tritiated waste received from the Mound
Laboratory, (8) plutonium process wastes from other DOE facilities, and (9)
debris from U.S. military plane accidents.

Mechanisms that affect the mobility of radionuclides in groundwater are under
investigation. The most likely mechanisms are (1) complex formation with
organics, carbonate, and phosphate; and (2) competitive cation exchange with
the soil, for groundwaters with high conductivity and high concentrations of
various cations. Other conditions that might increase radionuclide migration
are abnormal pH, low Eh or dissolved oxygen, and high iron concentrations.

B.3.3.3 F-Area Seepage Basin (904-41G)

Seepage basin 904-41G is one of three currently operating basins in F-Area
(Figure B-5). Wastewater flowing to the basins enters basin 1 (904-41G)
through a single underground pipe. It flows from basin 1 to basin 2 (904-L2G)
and then to basin 3 (904-43G) through underground pipelines. This section
discusses the history of disposal, evidence of contamination, and waste char-
acteristics common to all three operating basins (Killian et al., 1987a). [ ‘TC

History of Disposal

Discharges from the F–Area separations facility began in 1955 to the basins. ] Tc
Effluents include low-level radioactive and chemical wastewaters. The purpose
of the basins is to provide a controlled release and appropriate decay time
for tritium and to retain other radionuclides. The three F-Area seepage
basins cover an area of approximately 5.5 acres and have a capacity of about
1.1 x 108 liters. Basin 1 has side dimensions of 27 by 84 meters and a
capacity of about 8.9 x 106 liters. I TC

Evidence of Contamination

One–meter soil cores have been collected from the bottoms of the F-Area seep-
age basins. The cores, which were collected at two or three locations per
basin, were divided into O.15-meter intervals for analysis of the 16 radio-
nuclides and 25 cations and anions listed in Table B-7. Approximately 90 per- TE
cent of the radionuclides, cations, and anions are contained within the top
0.3 meter of the basin soils. All radionuclides listed in Table B-7 except
cerium-141 were observed in the soil ccres. Curium-244, cobalt-60, TE
ceriun-lL4, ruthenium-103, and strontiw-89 were present infrequently. Sil-
ver, beryllium, lead, selenium, tungsten, cyanide, and nitrites were not
observed in the cores. Chromium, iron, fluorine, manganese, sodium, nitrate,
and titanium were found frequently. The remaining cations and anions were
observed less frequently.
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TE Table B-7. Parameters Analyzed in the F- and H-Area Basins
Sediment-CharacterizationStudya

Radionuclides Cations and anions Cations and anions

TC I

Tritium
Cobalt-60
Strontium-89, -90
Niobiw-95
ZircOnim-95
Technetium-99
Ruthenium-103, -106
Iodine-129
Cesiurn-134,-137
Cerium-141,b -144
Thorium-232
Uraniun-233, -235, -
Plutonium-238, -239
Americiurn-241
Curium-244
Promethim-147

Arsenic
Barium
Beryllium”
Bismuth
Boron
Cadmium
Chromium
Copper
Iron
Leadb
Lithium

.238 Mercury
Manganese

Nickel
Seleniumb
Silver’
Sodium
Tin
Titani~
Tungstenb
Zinc
Nitrates
Cyanide
Fluoride
Nitritesb

“Source: Killian et al., 1987a.
‘Not found.

In March 1985, a well downgradient from the seepage basins was sampled for
RCRA Appendix VIII parameters. This well was believed to be the most contami-
nated downgradient well. The only detected parameters were the following:
selenium, barium, cadmium, and nickel. Since 1981, the highest alpha, nonvol-
atile beta, and tritium concentrations in monitoring wells have been 2700
picocuries per liter, 160,000 picocuries per liter, and 36 million picocuries
per liter, respectively.

TE I In the fall of 1984, 13 new groundwater monitoring wells were installed in
four clusters at the F-Area seepage baSins. The well clusters are screened in
the Barnwell, McBean, and Congaree aquifers. The wells were sampled first in
March and April of 1985. The analyses show that, as expected, the highest
levels of contamination are in the shallow water-table wells.

Strontium has been emerging in Four Mile Creek from the F-Area basins since
TC [ 1967. The amount entering the creek annually is about 2 percent of the

groundwater stronti~ inventory in F-Area. Maximum strontiun-90 concentra-
tions in groundwater and emergent seep lines range from ().014to 0.34 MiCrO-

curie per liter (Christensen and Gordon, 1983). Alpha activity in groundwater
between the basins and FOur Mile Creek in the Separations Areas is attributed
mainly to uranium discharged to the basins, plus a small aIIIOUntof natUral
radioactivity. Alpha concentrations in F-Area groundwater and seep lines
range from 1.4 x 10-5 to 6.5 x 10-3 micrncurie per liter. Only tritium,
strOntium-90, and uranium have been detected routinely in groundwater between
seepage basins in the Separations AreaS and Four Mile Creek in concentrateions
greater than 10 times the natural background levels.
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In 1968 and 1969, intensive groundwater monitoring studies of nitrate levels
found values ranging from 100 to 300 milligrams per liter in F-Area, as

OppOsed to concentrations of 3 milligrams per liter in natural groundwater.
Values of pH “ere found to be in the range of 4 to 6 in the basin vicinity.
Results of an April 1984 terrain conductivity Survey at the F-Area seepage
basins to determine areas of potential contaminant migration correlate well
with the nitrate studies performed in the late 1960s; however, a new plume was
suspected west of basin 3.

Waste Characterization

The primary sources of the effluent being discharged to the basins from the
F-Area separations facility are the nitric acid recovery unit, the general-
purpose evaporator overheads, the two waste tank farm evaporator overheads,
and the overheads of several other process evaporators. Retention basin
transfers are another source. The monitor upstream from basin 1 measures
flows to the F–Area seepage basins and takes wastewater samples proportional
to these flows. The average daily flow into the basins for 1985 was
411,000 liters per day.

The F-Area separations facility routinely has released wastewater containing
nitrates to the seepage basins since startup in 1955. Release rates vary, but
they average 234,300 kilograms per year, as measured from 1961 to 1970, in
1975, and in 1983.

F-Area operations sometimes use mercury to aid in dissolving aluminum-alloy
fuels. The sodium hydroxide used in F-Area also contains trace amounts of
mercury as an impurity. Most of the mercury is retained in high-level waste
tanks, but some is discharged to the basins via evaporator overheads. An
estimated 380 kilograms of mercury-contaminated wastewaters were released to
the F-Area basins between 1955 and 1970. Between 1971 and the end of 1984, 61
kilograms of mercury were released to the basins.

In a 1983 influent characterization study, the waste stream entering the
F-Area seepage basins was sampled nine times between September and December to
obtain the concentrations of various chemical constituents. Table B-8 lists
the results of that study. For the radionuclides, the number of curies con-
veyed to the seepage basins in 1982 and 1983 and the volume of effluent were
used to calculate the average concentrations.

B.3.3.4 F-Area Seepage Basin (904-42G)

See Section B.3.3.3. Basin 2 (904-42G) is
1.7 x 107 liters.

B.3.3.5 F-Area Seepage Basin (904-43G)

See Section B.3.3.3. Basin 3 (904-43G) has
a capacity of 8.3 x 107 liters.

27 by 161 meters

dimensions of 94

B.3.3.6 F–Area Seepage Basin - Old (904-49G)

Seepage basin 904-49G in F-Area (Figure B–5) measures 59.4
berm about 1.5 meters wide at the top and about 12.2 meters
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Table B-8. F-Area Seepage-Basin Influent Characteristits”

Average
concentration Average
(mg/liter except concentration

Constituent for pH) Constituent (pCi/liter)

Sodium 790 AM-241 308
Calcium 0.5 Ce-141 1,540
Iron 1.7 Ce-144 1,540
AnunOnium 2k Cm-2k2 154
Barium 0.01 CS–134 6,200
Aluminum 0.78 CS-137 62,000
Nitrate 1220 1-131 15,400
Carbonate 131 Nb-95 62,000
Nitrite 2 Pm-147 7,690
Chloride 1.2 Pu-238 308
Sulfate 4.6 Pu-239 308
Phosphorus 2.2 Ru-103 30,800
PH 2.93 RU-106 308,000
Lead 0.12 Sr-89 3,080
Mercury 0.004 sr-90 6,200
Chromium 0.013 Tritiumb 1.02 x 108C
Copper 0.010 U-235 2080
Fluoride 1.5 U-238 2080
Zinc 0.3 Zr-95 62,000

‘Source: Killian et al., 1987a.
“Not included in this specific study; concentration is an approxi-
mation based on 1983 data.
‘Rounded value.

separates the basin into two compartments. The following sections describe
the history of waste disposal, evidence of contamination, and waste character–
istics at the seepage basin (Odum et al., 1987).

History of Waste Disposal

Basin 904-49G, constructed in 1954, was the first seepage basin used on the
Plant. It received wastewater from F-Area from November 1954 until mid-May
1955. The seepage rate from this basin proved to be inadequate to handle the
increasing volumes of wastewater from F-Area separations operations; thus,
three additional basins were constructed in 1955 and routine use of the
904-49G basin was stopped. The basin has been used intermittently since 1955
to divert rainfall runoff or process water from Outfall F-2. Preceding sec-
tions discussed the three basins that replaced 904-49G.

Currently, the basin has an ~ccmulatiOn of rainwater with a maximum estimated
depth of less than h5 centimeters. Before the surmnerof 1985, very little
water remained in the basin; the total estimated volume was less than 567,000
liters. Current estimates indicate that the basin is seeping very slowly and
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acting much like a ,,wetweather pond,” with the level increasing during rainy
weather and decreasing during periods of low rainfall and high evaporation.

Evidence of Contamination

Recent sediment samples have been collected from the basin. Water and mud TC
samples were collected from 41 different but unknown locations throughout the
basin in June 1955. Four monitoring wells have been drilled around the basin;
the most recent was installed in late 1984 and sampled during the first
quarter of 1985. Sampling results for these wells indicate the presence of
conductivity, turbidity, barium, chromium, copper, manganese, lead, zinc,
fluoride, nitrate, gross alpha, and gross beta. Statistically significant
differences between upgradient and downgradient wells for pH, conductivity,
nitrate, barium, manganese, sodium, lead, gross alpha, and gross beta were
observed.

Waste Characterization

See Section B.3.3.3.

During the operation of basin 904–49G, the wastes would have been sampled for
radioactivity. Much of the waste probably was transferred directly to the
seepage basin regardless of its chemical content.

The total radioactivity discharged to the basin has been estimated at 1.78 TC
curies. This estimate was based on gross alpha and gross beta measurements
and discharge volumes. Estimates of nonradioactive chemical releases (Table
B–9) range from less than 19 kilograms of copper and 8 kilograms of nitrite to ~E
about 27,000 kilograms of nitrate.

B.3.3.7 H-Area Seepage Basin (904-44G)

Seepage basin 904-44G is one of four seepage basins in H-Area (Figure B-5).
Currently, basins 1 (904-44G), 2 (904-45G), and 4 (904-56G) are in operation.
Basin 3 (904-46G) has been inactive since 1962. The wastewater flowing to the
basins enters through a single underground pipeline into basin 1. It travels
fram basin 1 to basin 2 and then to basin 4 through underground pipelines.
This section discusses the history of disposal, evidence of contamination, and
waste characteristics common to all four basins (Killian et al., 1987b).

I
TC

History of Waste Disposal

The operating H-Area seepage basins have received hazardous and low-level TC
radioactive wastewaters from the H–Area separations facility. The purpose of
these basins is to provide a controlled release and appropriate decay time for
tritium and to retain other radioactive materials in the soil. The four
H–Area basins cover an area of approximately 13.8 acres. Discharges to basins
1, 2, and 3 began in 1955. In 1962, discharges to basin 3 stopped and the use
of basin 4 began. Basins 1, 2, and 4 have a total capacity of about
1.4 x 10’ liters at overflow conditions. Basin 1 has side dimensions of Tc
27 by 73 meters and a volume of 4.2 x 10’ liters.
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I

Table B–9. Estimated Nonradio-
active Chemical
Releases to Basin
904-49Ga

Cation/anion Release (kg)

TC I

TC I

Ammonium 29
Calcium 193
Magnesium 93
Sodium 1,111
Iron 550
Copper <19
Aluminum 72
Lead <72
Zinc 180
Chloride 53
Nitrite 7.9
Nitrate 27,000°
Sulfate 886
Phosphate 48
Chromium <72

‘Source: Odm et al., 1987
‘Rounded value.

Evidence of Contamination

Several studies performed at the F– and H-Area seepage basins to characterize
the soil indicate that ~e~i~ is retained well by sediments at the Plant, and
that none has migrated far enough to be detected in groundwater between seep-
age basins in the Separations Areas and Four Mile Creek. PlutOnim is
retained higher up in SRP soils than cesium; sampling of F–Area basin 3 soil
in 1971 to a depth of 3.0 meters ~hOwed that more than 99 percent of the plu-
tonium is retained in the top 20 centimeters of soil, with a maximum concen-
tration of 1.7 nanocuries per gram.

One-meter soil cores have been collected from the bottoms of the H-Area seep-
age basins. Cores collected at two to five locations per basin were divided
into 15-centimeter inte=val~ for ~naly~i~ for 16 radionuclides and 25 cations

TE and anions (Table B_8). Approximately 90 percent of all the detected radio-
nuclides, cations, and anions except tritium and nitrate are contained within
the top 0.3 meter of

TC
soil. With the exceptions of cerium-141, and

zircOnium-95, all radionuclides listed in Table B–8 were detected in the soil
samples; ruthenium-103 was detected in only two saMpleS. With the exceptions
Of berylli~, cadmiu, and ~elenim, all cations and anions listed in the
table were detected in the ~Oil ~ample~; silver, arsenic, cyanide, tungsten,
and mercury were detected in only ~ few samples.

Quarterly groundwater monitoring, in compliance with RCRA and SCH~R, began in
the first q~rter of 1982 with seven “ater_table ~ell~ near the H-Area seepage
basins. An evaluation of the data fOr the first five quarters shows that tbe
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following parameters are prObable grOundwater ~Ontamiflant~because of their
elevated levels in the basin influents and the consistency of groundwater
data: pH, specific conductivity, total dissolved solids, mercury, sodium,
nitrate, gross alpha, gross beta, and radium.

Groundwater monitoring for radioactivity parameters has been performed since
Plant operations began. Results of alpha measurements for the past several
years have shown that the highest concentrations (1.1 to 49.0 picocuries per
liter) of alpha emitters are near basins 1 and 2. The highest nonvolatile
beta concentrations (48 to 8500 picocuries per liter) are near and down-
gradient from basins 1, 2, and 3. Tritium concentrations are highest (1 mil-
liOn to 50 million picocuries per liter) near and downgradient from basins 1,
2, and 3.

In the fall of 1984, SRP installed 21 new groundwater monitoring wells in six TE
clusters at the H–Area seepage basins to characterize contaminant migrations.
The well clusters are screened in the water_table, Ba=nweIl, McBean, and
COngaree aquifers. Regular quarterly sampling began in March and April 1985.
Samples were analyzed for tritium, nitrate, sodim, chromim, cadmium, and
mercury. The analyses show, as expected, that the highest levels of
contamination are in the shallow water-table wells. However, at one well,
elevated levels of tritium, nitrate, and sodium were detected in the Congaree
aquifer beneath the green clay. According to the results from the other wells
screened in the Congaree, the green clay is a significant barrier to vertical
contaminantmigration.

Only tritim, strontim-90, and uranim have been detected routinely ill
groundwater between the seepage basins in the Separations Area and Four Mile
Creek in concentrations greater than 10 times the natural background. Beta
activity in groundwater at H-Area is attributed mostly to strontium. Although
tritium moves at the same velocity as the groundwater, strontium moves slower
than the groundwater because of the ion-exchange characteristics of the soil.
Maximum strontium-90 concentrations in groundwater and emergent seep lines
range from 5.5 x 10-5 to 1.8 x 10-3 microcurie per liter. Alpha activity
in groundwaterbetween the basins and Four Mile Creek in the Separations Areas
is attributed mostly to uranium discharged to the basins, plus a small amount
of natural radioactivity.

In 1968 and 1969, intensive groundwater monitoring studies of nitrate levels
found values ranging from 100 to 250 milligrams per liter at H–Area, compared
with concentrations of 3 milligrams per liter in natural groundwater. Also,
pH values were found to be in the range of 4 to 6 in the basin vicinity.
Results of an April 1984 terrain conductivity survey at the H-Area seepage
basins to determine areas of potential contaminant migration correlate well
with nitrate studies conducted in the late 1960s.

Special studies have been performed to characterize any potential transport of
mercury from the H-Area seepage basins. Most of the mercury released to the
basins is accounted for in the basin soil. However, data on mercury in soils
from the outcrop along Four Mile Creek, in bottom sediments, and in suspended
solids from the creek show that mercury from the H-Area basins is migrating
into the creek, but in extremely small quantities. The only measurement of
the outcropping of mercury into Four Mile Creek, made in 1971, showed 0.53
gram per day above the outcrop region and 0.89 gram per day below the outcrop,
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indicating that the basins were contributing about O.36 gram per day. In a

1984 study, mercurY was not Observed in the water colmn at Four Mile Creek
sites downstream from the F- and H-Area seepage basins. All mercury concen-
trations at the Four Mile Creek sites were less than O.2 part per billion.

Waste Characterization

Primary sources of the wastewaters being discharged to the basins are the
nitric acid recovery unit overheads, the general-purpose evaporator overheads,
and the overheads of the two waste tank farm evaporators. Other sources of
effluent are the cooling water from the tritium facilities, the water trans-
ferred from the retention basin, and the wastewater from receiving basins for
offsite fuel. The Trebler monitor upstream from basin 1 measures flows to the

I
H-Area seepage basins and takes wastewater samples proportional to these

TC flows. The average daily flow into the basins for 1985 was 577,000 liters per
day.

TE I Table B-10 summarizes an influent characterization study completed in 1983.
The waste stream entering the H-Area seepage basins was sampled 11 times
between September and December of that year to determine the concentrations of
those chemicals listed in the table. For each radionuclide, the number of
curies sent to the seepage basins in 1982 and 1983 and the volume of effluent
were used to calculate the average concentration.

The H-Area separations facility routinely has released wastewaters containing
nitrates to the seepage basins since startup in 1955. Nitric acid is the
major source of nitrates released to the basins. Release rates vary, but they
average 220,000 kilograms per year, according to measurements made from 1961
to 1970, in 1975, and in 1983.

Typically, tbe F- and H-Area basins also receive 90,800 kilograms of sodium
hydroxide annually. Before mid-1982, 5450 kilograms of phosphoric acid and
544 kilograms of sodium dichroniatewere sent to the H-Area basins annually.
Sodium hydroxide is present as a result of resin regeneration operations in
H-Area. Phosphoric acid and sodium bichromate, used in lithium-alminum
target cleaning, are now sent to the waste tank farm evaporator rather than
being discharged directly to the seepage basins.

The estimated cumulative chromium release to the H-Area basins from January
1981 throu8h July 1983 is 740 kilograms. Chromium concentrations in
wastewater going to the H-Area basins have been recorded since October 1980.

B.3.3.8 H-Area Seepage Basin (904-45G)

‘c I Basin 2 has side dimensions of 36 by 140 meters and a capacity of about
1.1 x 107 liters. See Section B.3.3.7.

B.3.3.9 H-Area Seepage Basin (904-46G)

TC I Basin 3 bas side dimensions of 87 by 152 and 133 by 148 meters and a capacity
of about 8.1 x 107 liters. See Section B.3.3.7.

B.3.3.1O H-Area Seepage Basin (904-56G)

TC I Basin 4 has a capacity of about 1.3 x 108 liters. See Section B.3.3.7.
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Table B-10. H-Area Seepage Basins InFluent Characteristicsa

Average
concentrateion Average

(mg/liter, concentration
Constituent except pH) Constituent (pCi/liter)

Sodium 17.6 ti-24 L 13
Calcium 28.0 Ce-14L
Iron

3,333
5.1

Zinc
Ce-L44 17,333

3.1 Cm-242 6.7
tionia 8.0 Cm-24k 6.7
Barium 0.08 Co-58 6,670
Potassim 1.0 CO-60 6,670
Aluminum 3.2 Cr-51 33,300
Manganese 0.560 CS–134 10,000
Magnesium 1.3
Nitrate

CS-137 60,000
538.0 1-131 3,333

Carbonate 47.0 Ni-95 13,300
Nitrite 1.0 Pm-L47 10,000
Chloride 1.1 Pu-238 60
Sulfate 3.9 Pu-239 40
Fluoride 0.1 Ru-103 50,000
Silicon 6.3 RU-106 50,000
Phosphorus 0.6 Sb-124
PH

1,333
2.37 Sb–125

Lead
1,333

0.18 Sr-89 3,300
Mercury 0.043 Sr-90 6,670
Chromium 0.072
Copper

Sr-95 6,670
0.43 Tritiumb 9.6 X 108C

U-235 33
U–238 33
Zn-65 6,670
Zr-95 6,670

aSOurce: Killian et al., 1987b.
‘Not included in this specific study; concentration is an approximation
based on 1983 data.
‘Average value based on 1985 data.

B.3.4 ~JOR GEOHYDROLOGIC CHARACTERISTICS

The information in Appendix A related to regional geohydrology was developed
from investigations at these waste sites. In this geographic grouping, the
Middendorf/Black Creek (Tuscaloosa) consists of two sandy aquifers separated
by a confining bed of sandy clay. The Ellenton Formation acts as a confining
bed above the Middendorf/Black Creek, although there are sandy parts of the
Ellenton that will produce water. Below the Middendorf/Black Creek, a bed of
dense clay acts as a confining bed. Locally, the Congaree Formation is 22 to
26 meters thick and consists of well-sorted sands with layers of clay. A
pisolitic-clay zone defines the basal Congaree, and the green clay marks the
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boundary between the McBean and Congaree Formations. The McBean Formation has

average thicknesses Of 21 and 17 meters in H- and F-Areas, respectively. As
described in ADDendix A, the McBean cOnsists Of an uPPer claYeY sand zOne and. . . . . . .-
a lower calcareous sandy clay zone. However, logs on the lithology in the
vicinity of F-Area indicate that there is little calcareous material in the
lower McBean (Killian et al., 1987a). The basal Barnwell Formation consists

of a discontinuous tan clay zOne. which acts as a semicOnfining laYer between
the McBean and Barnwell Formations in some portions of the area. The thick-
ness of the tan clay ranges from 2 to 4 meters. The local water table is gen-
erally within the Barnwell Formstion, although the Barnwell yields limited

quantities of water because of the large quantity of fine-grained sediments.
The lithology of the Hawthorn Formation is similar to that of the Barnwell,
and the two are considered a single hydrostratigraphic unit. Although the
Hawthorn lies above the water table, local layers of low permeability occa-
sionally cause perched water tables. Some studies have identified perched
water tables at F-Area, 4 to 6 meters below the ground surface and extending
45 meters south toward Four Mile Creek (Killian et al., 1987a).

The vertical-head relationships for wells near the Burial Ground, shO~ in
Figure B-6, are typical of other waste sites in this geographic grouping. The
hydraulic pressure in the Congaree is the lowest in the natural hydrologic
system at this location. Thus, water flows to the Congaree from both above
and below.

The permanent water table at F-Area is about 18 meters below the ground sur-
face, hut at H–Area it is only 5 to 8 meters below the surface. Figure B-7 is
a water-table msp that is based on measurements made in June 1982. The natu-
ral discharge from the water table is to Upper Three Runs Creek and its tribu-
taries, and to Four Mile Creek. The water-table divide between the two major
creeks bisects the combined 643-7G and 643-28G area.

Hydrologic characteristics of the sediments in the Barnwell, McBean, and
Congaree Formations in F- and H-Areas have been determined in a number of lab-
oratory and field tests (Killian et al., 1987a,b). Table B-n lists the
results of small-scale pumping tests. A comparison of the values for hydrau-
lic conductivity in Table B-n with other values (Killian et al., 1987a,b)
shows that a range of at least two orders of magnitude is reasonable for all
three formations.

B.3,5 ONGOING ~ PLANNED MONITORING

Groundwater monitoring is proceeding at 14 of the 17 waste management facili-
ties in the F– and H-Area geographic grouping. Well-water samples are ana-
lyzed qusrterly for RCRA and SCH~ parameters at hazardous and mixed waste
management facilities. Typically, the wells are monitored for gross alpha,
gross nonvolatile beta, and tritium at low-level waste management facilities.
In this geographic area there are 241 wells used to monitor groundwater. DOE
plans additional wells to obtain better definition of subsurface conditions
and contaminant transport.

Waste site characterization programs have been completed at some of the waste
management facilities and are being implemented at others. Characterization
generally includes representative sampling of the waste, sampling of the SOil
and sediment under the waste site, and sampling of the soil and sediment
around overf10” ditches and process sewers.
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Table B-II. Results of Small-Scale Pumping Testsa I l’E
Hydraulic

PmPing Transmissivity Thickness conductivity Screened
well (mZ/day) (m) (m/day) zone’ Location

HC 2F
H 54

0.55
2.3 13.0 0.18

UB
LB

H-Area
H-Area and
Road E

North of Burial
Ground
H-Area
H-Area
H-Area
Burial Ground
Burial Ground
Road F at
Road 4
H-Area along
Road E
North of Burial
Ground
H-Area
H-Area
Northeast of
H-Area
H-Area
North of Burial
Ground
East of Road F
H-Area
Burial Ground
Road F at
Road 4
H-Area seepage
basin
F–Area seepage
basin
West of F-Area
H-Area
F-Area
H-Area
F-Area
North of Burial

Zw 4 3.6 4.9 0.73 LB

HC 2E
HC 6B
HC 4B
BGC lD
G 28
F 73

0.19
0.13
0.070
0.11
0.16
0.49

LB
LB
LB
LB
LB
UM6.7

9.3

4.9

14.0

12.0

14.0

H64 0.76 UM

F 55 0.37 UN

HC lC
HC 3D
HC 9B

0.29
1.7
0.46

UM

UM

UM

HC 13B
HC 8C

0.027
0.15

UM

UM

HC 7B
HC 4A
BGC lC
F 66

0.040
0.11
0.030

0.89 0.13

UM

UM

UM

LM7.0

13.0

12.0

10.0

H 53 6.5 0.49 LM

F 60 2.6 0.21 LM

F 65
HC 6A
FC lB
HC 3A
FC 2A
HC 8B

6.1 0.61
0.073
0.014
0.79
0.37
0.37

LM

LM
LM
c
c
c

Ground

“Source: Jaegge et al., 1987. I TC
‘Key: UB, Upper Barnwell Formation; LB, Lower Barnwell Formation; UM, Upper ‘
McBean Formation; LM, Lower McBean Formation; C, Congaree Formation.
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TE I Table B-12 lists the representative monitoring wells at each waste management
facility, the site investigations that have occurred, and the results of
groundwater, soil, and vegetation monitoring.

B .4 R–AREA WASTE SITES

This geographic grouping is approximately 6 kilometers east of H-Area. As
shown on Figure B-8, the grouping contains R-Reactor, which has been on
standby status since 1964, and waste sites that are typical of SRP reactor
areas. The area drains primarily to Par Pond, to the southeast. The bound-
aries of this geographic grouping are defined by the areas of influence
assigned to the reactor seepage basins, the burninglrubble pits, and the
acidlcaustic basin.

B.4.1 HAZARDOUS WASTE SITES

B.4.l.l R-Area Burning/Rubble Pits (131-R and 131-lR)

The R-Area burning/rubble pits are near the central portion of the SRP, south
of R-Area and Road G. Each site is roughly rectangular, being approximately
72 meters long, 10 meters wide, and 3 meters deep.

History of Waste Disposal

See Section B.2.1.6.

Evidence of Contamination

No groundwater contamination has been observed to date in the four wells
associated with these sites. See Section B.2.1.6.

Waste Characterization

Limited data are available on the extent of contamination and characteristics
of the wastes involved at this site. Most of the data have been gathered via

Data collected to date indicate no contamination
‘c I !W7~~~n%,i~fi~rine, 1987).

B.4.1.2 R-Area Acid/Caustic Basin (904-77G)

The R-Area acid/caustic basin is one of six such basins in the Reactor and
Separations Areas. These basins are unlined earthen depressions nominally 15
meters long, 15 meters wide, and 2 meters deep.

History of Waste Disposal

See Section B.3.1.I.

Evidence of Contamination

See Section B.3.1.1.
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Waste Characterization

See Section B.3.1.1.

B. 4.2 LOW-LEVEL RADIOACTIVE WASTE SITES

B.4.2.1 R-Area Binghsm Pump Outage Pit (643-8G)

Binghsm pump outage pit 643-8G is one of three inactive pits located outside
the perimeter fence of R-Area (Figure B-8). Pits 1 (643-8G), 2 (643-9G), and
3 (643-1OG) occupy approximately 460, 380, and 1270 square meters of land, I ‘Grespectively. This section discusses the history of disposal, evidence of
contamination, and waste characteristics of all three R-Area Bingham pump out-
age pits (Pekkala, Jewell, Holmes, and Msrine, 1987a). I TC

Eistory of Waste Disposal

Normally, all radioactive solid waste generated in the reactor areas is sent

to solid waste burial ground 643-G/643-7G. An exception to this practice was
msde during 1957 and 1958, when the reactor areas initiated major modifica–
tions to their primsry and secondary cooling water systems. The outages
became known as the “Bingham pump outages.” The radioactive waste generated
in R-Area during the outages was surveyed, and solid waste with very ‘low
levels of or no surface contamination was buried in the outage pits. No p~pS
are buried in these pits. Subsequently, the outage pits were backfilled with
clean soil. Waste with higher levels of contamination was sent to the radio-
active solid waste burial ground.

The Binghsm pump outage pits have been inactive since 1958; vegetation has
grown uncontrolled over the sites. In 1970, radioactivity in samples of vege–
tation from the surface of the pits was compared with activity in vegetation
growing at the SRP perimeter. Radioactivity in vegetation growing above the ~E
outage pits was elevated, although still very low.

Evidence of Contamination

No monitoring wells have been installed at the outage pits. No core sampling
has been conducted there.

Waste Characterization

The pits contain construction equipment such as pipes, cables, ladders, drums,
and boxes of miscellaneous hardware (Fenimore and Horton, 1974). At the time
of burial, this waste had a radiation level of less than 25 milliroentgens per
hour, and no alpha activity was noted. A conservative estimate of the activ-
ity buried in R-Area is 1 curie. Table B–13 Lists the estiwted inventories TE
of this activity at the time of burial and at present. Radioactive decay
since the waste was placed in the pits has reduced the inventories of
cobalt-60, promethium-137, and ruthenium-103 and 106 to about 5 millicuries.
Only cesium-137 and strontium-90 are expected to be present in measurable
smounts.
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TE I Table B-13. Estimated Radionuc1ide Inventory in Bingham Pump
Outage Pits in R-, K-, L-, and P–Areaaa

Radionuc1ide At burial (Ci) At present (mCi)

Cobalt-60 0.172 5
StrOntium-90 0.112 60

Cesium-137 0.L14 220
Promethium-lf+7 0.172 0.1
Ruthenium-103, –106 0.130 1 x 10-6

‘Source: Pekkala, Jewell, Holmes, and Marine, 1987a.

B. 4.2.2 R-Area fiinghamPUMP Outage Pit (643-9G)

Bingham pI.MIpoutage pit 643-9G is the smallest of three inactive pits outside
the R-Area perimeter fence (Figure B-8). Section B.4.2.1 discusses the his-
tory of disposal, evidence of contamination, and waste characteristics of all
three pits.

B. 4.2.3 R-Area Bingham Pump Outage Pit (643-1OG)

Binghsm pump outage pit 643-1OG is the largest of the three inactive pits out-
side the R=Area perimeter fence (Figure B-8). Section B.4.2.1 discusses the
history of disposal, evidence of contamination, and waste characteristics of
all three pits.

TF, I B.4.2.4 R-Area Reactor Seepage Basins (904-57G~ !304-58G,90&-59G, 90f+-60Gt
904-103G, and 904-104G)

TE
I

Six inactive and backfilled reactor seepage basins lie outside the R-Area
perimeter fence (Figure B-8). Table B-14 lists their physical dimensions.
The basins were constructed by excavating below grade and backfilling around
the sides at ~ade level to form earthen dike walls. The depths varied
according to estimated needs. The basins did not overflow; rather, water was
released to the environment by evaporation and seepage. This section
discusses the history of disposal, evidence of contamination, and waste

TC
characteristics of all six R-Area seepage basins (Pekkala, Jewell, Holmes, and
Msrine, 1987b).

History of Waste Disposal

Since 1957, earthen seepage basins have been used routinely and almost exclu-
sively at the SRp fOr the disposal of low-level radioactive purge water from
the reactor disassembly basins. This water purge is necessary to keep the
triti~ concentration in the disassembly-basin “ater at a level that ensures.
Safe working conditions. Fourteen seepage basins in the reactor areas have

TE Ireceived disassembly purge water (Stone and Christensen, 1983). Six of these
baains are in R_Area.
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Table B–lb. Locations and Dimensions of R-Area Reactqr Seepage Basinsa I TE

Dimensions
Basin Building Volume (m’) .(Lx WxD, m)

1 904-103G 2.0 x 10’
2

120x9x3
904-104G 2.0 x 103

3
40X14X3

904-5 7G 1.7 x 103
k

90X9X3
904–58G 2.1 x 103

5
93X11X3

904-5 9G 2.3 X 103
6

90x12x3
904-60G 6.2 X 103 150X14X5

~e: Pekkala, Jewell, Holmes, and Marine, 1987b. \ TC

In R-Area, basin 1 went into service in June 1957 and began receiving low- I TC
level radioactive purge water. Beginning in November 1957, tbe R-Area seepage ‘
basins received approximately 200 curies of strontium-90 and 1000 curies of
cesiw-137 after the failure of an experimental fuel element during a calori–
meter test in the emergency section of the disassembly baain. A large portion
of this radioactivitywaa contained in baain 1. (Baaina 2 through 6 wbnt into
operation after the incident.) Basin 1 was deactivated and backfilled in
Janusry 1958 because of surface outcrop and leakage to an abandoned sewer sys-
tem. In 1960, basina 2 through 5 were deactivated and backfilled. The ground
surface above the five basins was treated with herbicide and covered with
asphalt. In addition, a kaolinite dike (down to the clay layer) was construc–
ted around basin 1 and the northwest end of basin 3 to contain lateral move-
ment of tbe radioactive contamination. Baain 6 was last used in 1964 and was
backfilled in 1977.

Evidence of Contamination

Table B–15 lists the results of analyses of soil in and beneath the backfilled
basins in R-Area. Five soil cores were collected in basin 1. One core each
was collected from basins 2, 3, 4, and 5. Except for that from basin 3, the
cores were centered on the zone beneath the basin that exhibited the highest
radiation levels. The maximm radiation level waa found in a narrow zone near
the bottom of the backfilled baain; only minimal migration occurred below this
interface.

Cesium-137 was the only gsmma-emitter detected in the R-Area baaina. As indi-
cated in Table B-16, a maximum concentration of 8000 nanocuries per grsm of
soil (dry) was found in a segment of the core taken near the inlet discharge
of basin 1. The greatest concentration of strontium-90, 41 nanocuries per
grsm, also was found in basin 1. According to radioaasay results from a lim-
ited number of soil samplea, basin 1 contains approximately 90 percent of the
cesium-137 and 50 percent of the strontim-90 in the basin system.

Groundwater monitoring at the R-Area reactor seepage basins began in 1958,
when 39 wells were drilled. Strontium-90 was first detected in groundwater
shortly after the baains received purge water from the emergency section of
the disassembly basin following the failure of an experimental fuel element in
a calorimeter teSt in November 1957. Because of the differing stratigraphy of

I TE

I TE

I TE

I TE
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TE I Table B–15. Radionuclides in R-Area Reactor
Seepage Basin Soils
[nCi/g soil (dry)]”

Basin Cesium-137, max. StrOntium-90, max.

TC
I

TE I

1 8000 41

2 810 12

3“ 0.34 <0.1
4 23 0.07
5 27 2.1

‘Source: Pekkala, Jewell, Holmes, and Marine,
1987b.
bSoil sampled above maximum zone of contamination.

Table B-16. Radioactive Releases
to R-Area Reactor
Seepage Basins (Ci)a’b

TC
I

Isotope Release

Tritium= 2.0 x 103

Cobalt-60 7.2 X 10-2
StrOntium-90 1.0 x 102
Ruthenium-103, -106 5.5 x 10-8
Cesium-137 4.7 x 102
Promethium-147 2.0 x 10-3
PlutOnium-239 3.0 x 10-’

“Source: Pekkala, Jewe11, Holmes, and
Marine, 1986b.
bValues cumulative through 1985; values
decay-corrected.
CMost tritiwn believed to have left
basins via atmosphere or groundwater.

the soils in which the basins were eXcavated, rapid movement of radioactivity
from the basins to the groundwater was confined to the north end of basin 3
and the east end of basin 5.

In 1975, a substantial i,ncrease in strontiu-90 activity (34oo picocuries per
liter) occurred in ~ gr~~ndw~ter m~nit~ring well On the east side of basin 1.
Investigation revealed that the SOurCe Of the contamination was migration
through a construction Sewer line that had been abandoned after the completion
of R-Area. The sewer line traversed the basin 1 area. Additional wells were
installed in 1976 and 1977 ~Outheast of basin 1, but no further movement of
contamination has been observed.
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Only negligible mounts of triti~ are believed to remain at the R-Area
basins. Normally, significant amounts of alpha-emitting nuclides are not dis-
charged to reactor seepage ba~ina. However, the basin system in R-Area might
have received ~ Smll mount of plutonim in 1957 ~~ ~ result of ~ fuel ele-
ment failure during a calorimeter teat. The estin!atedamount of plutonim
discharge to the R-Area basins is 3 x 10-’ curie. Essentially all of this
plutonium would remain as current inventory.

Waste Characterization

Although many different radionuclides have been discharged to the R-Area reac-
tor seepage basins, almost =11 of the radioactivity is due to tritium, ~C
strontium-90,and cesium-137. Table B-16 lists the inventory of radionuclides
released to the seepage basins (corrected for radioactive decay through
December 31, 1984). No significant smount of chemical cont~inants is
believed to have been discharged to the seepage basins. I TE

Table B-17 lists yearly purge VOlmeS from 1957 through 1964, when R-Reactor
went on standby status.

Table B-17. Total Volume of
Water Purged to
R–Area Reactor
Seepage Basins
(liters)=

I TE

Year Release

1957
1958
1959
1960
1961
1962
1963
1964b

6.813 X 10’
6.015 X 10’
7.570 x 10’
7.570 x 10$
1.136 X 10,6
8.500 X 105
1.136 X 10’
7.570 x 10s

“Source: Pekkala, Jewel1,
Holmes, and Marine, 1987b.
bR-Reactor has been in stand-
by status since mid-1964.

B.4.3 NAJOR GEOHYDROLOGIC CHARACTERISTICS

Waste sites in the R-Area geographic grouping are on the Aiken Plateau near
the topographic divide between the headwaters of Mill Creek (a tributary of
Upper Three Runs Creek) to the north and the drainage to Par Pond to the
east. Site-specific geohydrologic information is not available for this area;
however, this EIS assumes that the subsurface geology is similar to that near
F- and E-Areas (Appendix A), where much of the geohydrologic data on the SRP
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has been collected. A possible difference between the two areas is the

vertical-head relationships of the .Congaree and Middendorf/Black Creek
(Tuscaloosa) For~tions, aS shown in Figur- B-9. Recent evidence suggests
that the vertical head relationships have changed and that the head reversal
in the H-Area maY currentlY be absent (Bledsoe, 1987). (See Figure A-7.)

Figure B-9 shows. that the head in the Middendorf/Black Creek is lower than
that in the Congaree for the general area of the R–Area geographic grouping,
whereas in the central portion of-the Plant a head reversal exists between the
Middendorf/Black Creek and Corigaree (higher

‘c I ::;:) :n:””’yt’Y’

head in the Middendorf/Black
contaminants could enter the Congaree from ‘R-Area waste

mi rate into the Middendorf/Black Creek aquifer (Pekkala, J“ewell,
Holmss, and Narine, 1987b). The head difference map is constructed by
subtracting two piezometric maps for which data are somewhat sparse. Thus,
the map is useful for indicating general areas of expected head relationships,
but it might not he accurate on a site-specific basis.

Figure B-10 is a map of the local water table constructed from data on moni-
toring wells near R-Area. The natural discharge from the water table is to
Mill Creek and s,everalunnamed tributaries of Par Pond. The depth to the
water table from the ground surface ranges from 6 to 9 meters near the R-Area
seepage basins. The hydraulic gradient toward Mill Creek ranges from 0.006 to
0.009 meter per meter. (See the Glossary.)

B.4.4 ONGOING AND PLANNED MONITORING

Groundwater monitoring is proceeding at 9 of the 12 waste management facili-
ties in the R-Area geographic grouping. Well-water samples are analyzed quar-
terly for RCRA and SCm partieters at hazardous waste
facilities.

management
Typically, the wells are monitored for gross alpha, gross nonvol-

atile beta, and tritium at low-level waste ~nagement facilities. At least 56
wells in this geographic area are used to monitor groundwater in the vicinity
of the 12 facilities. DOE plans additional wells to obtain a better defini-
tion of subsurface conditions and cont~inant transport.

Waste site characterization programs have been completed at 7 of the 12 facil-
ities and are being implemented at 2 others. Characterization generally
includes representative sampling of the waste, the soil and sediment under the
waste site, and the ~Oil and sediment arO~nd Overflow ditcheS and prCICeSS
sewers.

‘E I Table B-18 lists the monitoring wells at each waste management facility, the
site investigatiOn~ that have ~ccurred, and the results of groundwater, soil,
and vegetation monitoring.

B.5 C– and CS-AREA WASTE SITES

This geographic grouping is near the center of the Plant, a short distance
south of F– and H_Area~. As shown in Figure B-n, it is actually two separate
but closely spaced groupings, one formed by waste sites “ear C-Reactor’and the
other containing sites in and around the Central Shops (CS) Area. Tributaries
to Four Mile Creek drain most of the area. The boundaries of this grouping
are formed primarily by burning/rubble pits and the Ford Building seepage
basin.
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B.5.1 HAZARDOUS WASTE SITES

B.5.1.1 CS-Area Burning/Rubble Pits (631-lG, 631-5G, and 631-6G)

The three CS-Area burning/rubble pits are near the central portion of the SRP,
north of CS-Area and ~O~th Of ROad 5. Pit 631-lG is approximately 61 meters
long, 9 meters wide, and 3 meters deeP. The two other pits measure 117 meters
by 11 meters by 3 meters, and 88 meters by 9 meters by 3 meters.

History of Waste Disposal

Rubble disposed of at these sites reportedly includes paper, cans, lumber, and
empty galvanized-steelbarrels. See Section B.2.1.6.

Evidence of Contamination

See Section B.2.1.6.

Waste Characterization

See Section B.2.1.6.

B.5.1.2 C-Area Burning/Rubble Pit (131-C)

The C-Area burning/rubble pit is near the central portion of the SRP, north-
west of C-Area and north of Road A–7. The site ia roughly 107 meters long, I TE
7.6 meters wide, and 3 meters deep.

History of Waste Disposal

Rubble disposed of at this site reportedly includes paper, -wood, concrete,
cans, and empty galvanized steel barrels. See Section B.2.1.6.

Evidence of Contamination

Groundwater monitoring wells were installed at all the burning/rubble pits in
1983 and 1984. Groundwater samples recently obtained from the four wells
associated with this site have displayed elevated levels of total organic hal-
ogens. No sampling and analysis of the soil underlying the pit have been per-
formed to date.

Waste Characterization

Limited data are available on this site. Most
been gathered via groundwater monitoring (Huber,

B.5.1.3 Hydrofluoric Acid Spill Area (631-LG)

of the available raw
Johnson, and Marine,

data have
1987).

The hvdrofluoric acid sDill area is west of the cement Dlant in the CS-Area
south-of Road 3. The s;te measures approximately 9 meters-by 9 meters.

History of Waste Disposal

Very little is known about the hydrofluoric acid spill area, except that it
predates 1970. The site is identified only by a warning sign indicating the

B-69

TC



presence of a potentially cOntminated area. It is uncertain if a spill

occurred at this site, Or if contaminated soil or containers are buried there.

Evidence of Contaminantion

The posted warning sign is the only physical indication at the site that con-
taminants might be present in the subsurface environment. No soil sampling
has been performed to date. Some groundwater sampling data are available from
four monitoring wells surrounding the site.

Waste Characterization

Limited data are available for this site. Most data have been gathered via

TC I groundwater monitoring of four wells that began in January 1985 (Huber and
Bledsoe, 1987a).

The potential for migration of hydrofluoric acid is based largely on the ion-
exchange potential of the soil environment. In the saturated pore space of
the soil, compartment, hydrofluoric acid would be expected to dissociate and
behave like a weak acid (Ka: 6.4 x 10-4). The fluoride ions would be sub-
ject to reactions with colloid-size particles having the capability to
exchange ionic constituents adsorbed on the particle surfaces.

Ion-exchange mechanisms (dissolution and precipitation) occur dynamically in
the soil, and some fluoride ions probably can be found in solution owing to
their displacement by other anionic species (i.e., carbonate and bicarbo-
nate). Soil pH is a factor in ion–exchange selectivity. The data collected
from groundwater sources near the hydrofluoric acid spill area indicate that
fluoride ions are present, either in solution or adsorbed on colloidal parti-
cles (fluoride was detected in four of eight samples, at an average concentra-
tion of 0.15 milligram per liter).

Accordingly, there is a potential for groundwater transport of fLuoride ions,
by advection. However, because groundwater flow through the porous medium

TE ]will> introduce more sites for ion exchange, some permanent adsorption of
fluoride ions probably &ll occur. In acidic conditions, attenuation of the
fluoride concentration in the groundwater can be expected. Consequently,
while migration of fluoride ions will occur, given the relatively low concen-
trations detected in the groundwater to date (n!aximumconcentration: 0.17
milligram per liter), the attenuation mechanism can be expected to prevail;
fluoride concentrations should decrease with increasing distance from the
spill area.

B.5.2 LOW–LEVEL RADIOACTIVE WASTE SITE

The Ford Building waste site (643-llG) is north of the Ford Building in the
CS–Area (Figure B–n ). The site is rectangular, measuring approximately 7
meters by 52 meters. The following paragraphs discuss the waste site disposal

TC history, evidence of contamination, and waste characteristics (Huber et al.,
1987).
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History of Waste Disposal

The site origin and history are uncertain. The site is chained on three sides
and identified by a regulated area sign and a “Clean Pans Only” Sign. Beyond I TE

the chained area are pieces of lumber and a load lagger pan containing soiled
rubber gloves. Outside the chained area are weathered shoe covers, step-off
pads, and coveralls. Regulated work might have been performed there and the
site improperly cleaned.

Evidence of Contamination

Soil characterization studies have not been performed and no monitoring wells
have been installed specifically for this ,waste site. Monitoring wells for
the Fire Department training facility and the Ford Building seepage basin are
nearby. These wells are all crossgradient from the waste site, and are too
far distant from the flow path of groundwater beneath the Ford Building waste TE
site to be of value in monitoring groundwater conditions at this site.

Waste Characterization

Evidence indicates that regulated work might have been performed at the site,
and protective clothing worn by the personnel was improperly disposed of. An
oil line from the Ford Building ruptured in the vicinity of the waste site
during the 197.0s,releasing unknown quantities of oil.

B.5.3 MIXED WASTE SITE

The Ford Building seepage basin (904-91G) is in the CS-Area (Figure B-n). It
is rectangular in shape and has an approximate 600 cubic meters capacity. The
following sections discuss the history of disposal, evidence of contamination,
and waste characteristics of the basin (Pekkala, Jewell, Holmes, Simmons, and ‘Tc

Marine, 1987).

History of Waste Disposal

The Ford Building was used to repair the SRP’s slightly contaminated process TE
equipment. Highly contaminated equipment requiring repair was decontaminated
in the individual custodial area before being transported to the Ford Build-
ing. Because of the contamination, wastewater generated at the Ford Building
during the equipment repair work also contained low levels of contamination. TE
Consequently, the wastewater was drained into a 23,000-liter retention tank
adjacent to the Ford Building for sampling and radioanalysis. Then it was
either released into the seepage basin or sent to Waste Management Operations
(wMO) for concentration and disposal.

The purchase of new heat–exchanger heads for the reactor buildings reduced the
need for heat-exchanger repairs, and the Ford Building seepage basin was TC
retired in 1984. The basin is now dry except for occasionally impounded
rainwater. Presently, wastewater generated in the Ford Building is removed
for concentration, disposal, or storage.
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Evidence of Contamination

In 1985, a comprehensive soil smpling and analysis program was performed to
characterize sediment from the floor and walls of the Ford Building seepage
basin, as well as sediment beneath the underground pipeline from the retention
tank to the basin. Inside the basin, the concentration levels of cesiun-137,
cobalt-60, and strontium-90 are significantly above background. Along the
pipeline, only strontium-90 shows elevated concentration levels. Along the
basin walls, none of the radionuclides show elevated concentration levels.

The concentration profiles for most metals and inorganic in the basin floor
dropped rapidly to background within the first 0.6 meter of soil depth. The
metals with elevated concentration levels (i.e., greater than 2 times back-
ground) in the top 8 centimeters of basin soil are aluminum, cadmium, chro-
mium, copper, iron, mercury, nickel, selenium, and zinc. In the soil beneath
the pipeline, aluminm, arsenic, cadmim, chromium, and iron have elevated
concentration levels. The inorganic ions with elevated concentration levels
in the top 8 centimeters of basin soil are amonia, nitrogen, fluoride, sul-
fate, and total phosphates. Along the pipeline, only total phosphate levels
are elevated. Along the basin walls, none of the inorganic ions show elevated
concentration levels. No significant concentrations of organics were detected
in the basin floor and walls or beneath the pipeline.

Three monitoring wells are near the Ford Building seepage basin. A statisti-
cal analysis of groundtiatermonitoring data indicates that levels of nitrate,
mercury, and lead are elevated. However, the concentrations of these constit-
uents remain below maximum contaminant levels.

Waste Characterization

TE I Table B-19 is an inventory of the radionuclides released into the basin from
1964 to 1984, including the 1984 decay corrections. In addition to radio-
nuclides, trace amounts of surfactants, oils, and grease might have been added
to the wastewater stream. Through the end of 198L, the basin received 1,440
cubic meters of wastewater.

l’E I Table B-19. Radioactive Releases to Ford Building
Seepage Basin, 1964-198L (Ci)a

TE

TC
I

Isotope Original release Decay corrected, 1984

Tritium 4.7 x 102 1.6 X 102
Cobalt-60 6.9 X 10-4 5.1 x 10-4
StrOntium-90 7.4 x 10-5 7.0 x 10-5
Cesiw-137 2.4 X 10-” 2.4 X 10-”
Alpha
(unidentified) 4.9 x 10-4 4.9000 x 10-4

“Source: pekkala, Jewell, Holmes, Simons, and Marine, 1987.
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B.5.4 MAJOR GEOHYDROLOGIC CHARACTERISTICS

WaSte sites in the C- and CS–Areas geographic grouping are on the Aiken Pla-
teau between a tributary of Four Mile Creek and Pen Branch. Site–specific
geohydrologic data for this area are sparse; the geohydrologic charactefiatics
probably are similar to those in the F- and H-Areas geographic grouping (3.2
kilometers north). Appendixes A and B (Sections A.2 and B.3.&) discuss the
geohydrology of the central portion of the Plant. Recent evidence suggests
that a portion of the CS-Area may currently lie in a region of no head TC
reversal (Bledsoe, 1987).

Three water supply wells are in the Central Shops area. They are located in
the Middendorf/Black Creek (Tuscaloosa) Formation (904-83G), in the McBean
(705 -72G), and in both the M.Bean and the Middendorf/Black Creek (905-71G).
Figure B-12 shows a log of well 905-71G. Of particular geohydrologic
significanceare the three major confining beds discussed in Appendix A (i.e.,
the tan clay, the green clay, and the Ellenton Formation). Although no
site-specific information on vertical head gradients is available, this EIS
assumes the head relationshipa are similar to those in F- and H-Areas (Section
B.3.4). Hydraulic heads decline with depth down to the Congaree Formation,
then reverse and increase with depth in the Middendorf/Black Creek.

Figure B-13 is a water-table map for C–Area. The natural groundwater dis-
charge from the Barnwell and McBean Formations near the Ford Building waste
site is believed to be to Pen Branch. The discharge from the Congaree ia
probably to the Savannah River (e.g., to the southwest) along a gradient of
about 0.002 meter per meter (Huber et al., 1987). The water-table at the Ford Tc
Building waste site is about 14.6 meters below ground level.

B.5.5 ONGOING AND P~D MONITORING

Groundwater monitoring is under way at six of the seven waste management
facilities in the C- and CS-Area geographic grouping. Well-water samples are
analyzed quarterly at hazardous and mixed waste management facilities for RCRA
and SCHWMR parameters. Typically, wells are monitored for gross alpha, gross
nonvolatile beta, and tritium at low–level waste management facilities. In
this geographic area, 15 wells are used to monitor groundwater. DOE plans
additional wells for subsurface conditions and contaminant transport.

Characterization generally includes representative sampling of the waste, the
soil and sediment under the waate site, and the soil and sediment around over-
flow ditches and process sewers.

Table B–20 lists the representative
facility, the site investigations,
vegetation monitoring.

B.6 TWX-AREA WASTE SITES

monitoring wells at each waste management I TE
and the results of groundwater, soil, and

The TNX-Area geographic grouping is approximately 7 kilometers southwest of
C-Reactor along Road 3 and about 15 kilometers south of A-Area in the south-
west portion of the Plant. Drainage is to the Savannah River, which forms
part of the western boundary of the area. The TWX facilities and portions of
the D-Area coal-fired powerhouse are in this grouping. The old TNX seepage
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basin and the D-Area burninglrubble pits define the boundaries of this

TC I

TC I

.———.
geographic grouping. Figure B~l& shows
described in the following sections.

B.6.1 HAZARDOUS WASTE SITE

The D-Area burning/rubble pits are near
River Plant, west of D–Area and east of
a trapezoidal area of approximately 7000

History of Waste Disposal

the locations of the five waste sites

the western perimeter of the Savannah
Road A-4.7. The site configuration is
square meters.

Rubble waste disposed of at these pits reportedly included concrete, metal,
lumber, and telephone poles. See Section B.2.1.6.

Evidence of Contamination

See Section B.2.1.6.

Waste Characterization

See Section B.2.1.6.

B.6.2 LOW-LEVEL RADIOACTIVE WASTE SITE

The TNK burying ground is part of the TNX facility east of the Savannah River
on the terrace knom as the Ellenton Plain. The burying ground consists of
three known areas on a bluff 45 meters above the Savannah River swamp. The
sites known to contain radioactive waste are (1) an area beneath a transformer
pad by Building 673-T, (2) a rectangular area beneath Building 711-T, and
(3) an L-shaped area beneath Office Trailer Building 676-8T. A fourth area is
believed to be east of Building 673-T. The SRP boundary nearest any of the
burial sites is the Savannah River, approximately 396 meters west. The fol-
lowing sections discuss the history of waste disposal, evidence of contamina-
tion, and waste characteristics of the sites (Dunaway, Johnson, Kingley,
Sinnnons,and Bledsoe, 1987a).

History of Waste Disposal

In 1953, an experimental evaporator containing approximately 590 kilograms of
UranYl nitrate exploded at the TNX facility. Because the SRP radioactive
waste burial ground (Building 643-G) was not in operation, debris from the
explosion was collected and buried at the TNX burying ground (Building
643–5G). The waste included such materials as conduit, drms , tin, and struc-
tural steel. The site also received other waste, primarily depleted uranium
characteristic of that generated at the process facility. No material was
buried at the site after the SRP radioactive waste burial ground became
operational.

Most of the material was excavated and sent to the SRP burial ground between
1980 and 1984. The remaining ~ burying sites are beneath asphalt, build–
ings, and transformer pads at depths of approximately 1.8 to 2.4 meters. An
estimated 27 kilograms of uranyl nitrate remain buried. This is approximately
5 percent of the initial buried amOunt.
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Evidence of Contamination

Uranyl nitrate is a possible contaminant of the soils surrounding the TWX
burying ground, but no sediment data are available to confirm this possibil-
ity. There are no groundwater-monitoring wells in the innnediatevicinity of
the burying ground. Wells YSB 1A through 4A, around the new ~ seepage
basin, are approximately 21O meters east; wells XSB 1 through 4, around the
old TNX seepage basin, are approximately 91 meters west. Sections B.6.3.1 and
B.6.3.2 discuss groundwater-monitoring data for these wells.

Waste Characterization

The original waste consists of conduit, drums, tin, and structural steel con-
taminated with uranyl nitrate. The site has also received depleted uranium
characteristic of that generated from the process facility, as well as other
undescribedwaste.

B.6.3 MIXED WASTE SITES

B.6.3.1 ~ Seepage Basin - Old (904-76G)

The old TWX seepage basin is in the southwestern section of the TWX facility
(Figure B-14). The basin was constructed in two sections: an inlet section
and a large main section. Together they encompassed approximately O.2 acre.
The following sections describe the history of waste disposal, evidence of
contamination, and waste characteristics at the seepage basin (Dunaway, TC
Johnson, Kingley, Simmons, Bledsoe, and Smith, 1987; Simmons, Bledsoe, and
Bransford, 1985).

History of Waste Disposal

The old ~ seepage basin was built in 1958 to receive wastewater from pilot-
scale tests conducted at TWX in support of the Defense Waste Processing Facil-
ity (DWPF) and the Separations Areas (Dunaway, Johnson, Kingley, Simmons,
Bledsoe, and Smith, 1987). In 1980, the basin was closed, and the wastewater I TC

flow to the basin was diverted to the new ~ seepage basin (Section
B.6.3.2). When it was in operation, the old basin received process wastewater
through an underground vitrified pipeline 20 centimeters in diameter. This
pipeline entered the basin through the north wall of the settling section. A
13-centimeter weir permitted effluent from the settling section to flow into
the main section. A weir of comparable size across the west wall of the main
section directed basin overflow down into the nearby TWX swamp along Outfall
x-2. During the basin’s 22-year loading history, its overflow has created an
outfall delta about 30 meters wide inside the swamp.

In 1981, the west wall of the basin was breached to drain the standing free
waters into the adjacent wetlands. The basin was backfilled with a sand and
clay mixture. Currently, part of the top of the old basin is paved with
asphalt. Office Trailer Building 675–7T is on this pavement beside an equip-
ment laydown area. Vegetation near the basin and outside the ~ security
fence primarily consists of sparse-to-thick woods. Vegetation inside the
fence is primarily centipede grass.
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Evidence of Contamination

TE
I
In 1984, a program was begun that defined the extent of chemical and
radionuclide contamination in the vicinity of the old ~ seepage basin. This

program included sampling and analyses of sediment from beneath the basin and
continued sampling of the groundwater from seven monitoring wells.

The sampling detected curium-243, curiw-2kL, plutonium-239, plutonium-240,
radium-228, thorium-228, uranium-235, silver, chromium, copper, mercury,

nickel, and cyanide in the basin sediment. These constituents were concen-

trated in the northeastern section of the basin within the top 61 centimeters
of bottom sediment.

Groundwater monitoring results indicate that mercury, manganese, nickel, total
organic halogena, and nitrate are present.

Waste Characterization

Approximately 40 compounds were in use a.tthe TNX facility during the basin’s
operation. These compounds probably were sent to the basin at some time dur-
ing its 22-year loading history. Among the significant wastes discharged to
the basin were mercury and depleted uranium.

B.6.3.2 TWX Seepage Basin - New (904-1O2G)

The new TNX seepage basin ia in the southeastern section of the N facility
(Figure B-14). The basin consists of a small inlet section and a large seep-
age section. An underground pipe connects the two rectangular sections that
encompass approximately 1620 square meters of land. A pipe through the south-
eaat wall of the larger section directs the basin overflow down Outfall x-13.
This outfall eventually empties into the Savannah River. The following sec-
tions describe the history of waste disposal, evidence of contamination, and

Iwaste
TC

characteriatica at the seepage basin (Dunaway, Johnson, Kingley,
Simona, and Bledsoe, 1987b).

History of Waste Disposal

The new ~ seepage basin, operating since 1980, replaced the old basin (Sec-
tion B.6.3.1). It receives process wastewater from pilot-scale tests conduc-
ted at the TNX facility in support of the DWPF and the Separations Areas.
Batch discharges are neutralized before release to the baain. The basin is
scheduled for closure in the third quarter of 1987 when the TWX Effluent
Treatment Plant begina operation. The closure of the basin will follow appli-
cable Federal and State regulations.

Evidence of Contamination

Soil samples were collected from cores beneath and adjacent to the basin dur-
ing the fourth quarter of 1985. Analytical results indicate that no signifi-
cant organic contamination exists in any of the sediments sampled. Pheno1 and
thorium were detected at low concentrations in one layer of the sediment cores
outside the basin. Barium, nickel, chromium, lead, nitrates, phosphate, and
sodium were detected in the top 0.15 meter of sediment.
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Four groundwater monitoring wells have been installed around the new TNX seep-
age basin. These wells are sampled quarterly and analyzed for nutrients,
anions, metals, organics, radioactivity, and standard constit@nts.

Waste Characterization

Most of the wastewater sent to the basin after 1983 contains simulated non-
radioactive DWPF sludge and other laboratory chemicals. Before 1983, simulat-
ed.nonradioactive salt supernate was sent to the basin. Tables B-21 and B-22
list the competition.of the sludge and supernate,.respectively, and Tables ~E
B~23 and B-24 povide chemical analyses of the.baain influent and effluent,
respectively. The influent and effluent data were obtained from a 12-.week
characterization program initiated in January 198L. Average effluent flow
rates are not available.

Table B-21. Composition of Simulated DWPF
I
TE

Sludge (percent)a

Component Weight

Ferric hydroxide
Aluminum hydroxide
Silicon dioxide
Manganese dioxide
Sodium hydroxide
Zeoliteb
Sodium nitrate
Calcium carbonate
Nickel hydroxide
Other chemicals

43.19
17.81

4.94
7.41
4.43
4.87
4.43
5.66
3.42
3.84

‘Source: Dunaway, Johnson, Kingley, Simmons,
and Bledsoe, 1987b.
bLinde Ion-Siv IE-95.

B.6.4 MAJOR GEOHYDROLOGIC CHARACTERISTICS

The near-surface geology of the ~ Area geographic grouping consists of
river-terrace deposits of sand, silt, and clay, typically with a significant
organic content. These mterials are underlain successively by Tqrtiary sedi–
ments, which are difficult to distinguish, and the Ellenton and Middendorf/
Black Creek (Tuscaloosa) Formations. Figure B-15 shows the stratigraphy in
the vicinity of the old TNX seepage basin inferred from Iithologic and geophy-
sical logs developed for a nearby well (XSB-3T). In the central portion of
the Plant, the McBean and Congaree Formtions are separated by a confining
layer described as the green clay (Appendix A).

I TC

A detailed water-table map is not available for the area. The natural dis-
charge for the water-table aquifer is to the Savannah River swamp. The verti- , ~C
cal head relationships in this area are similar to those in the F-Area where
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TE I Table B-22. Chemical Composition of Simulated
Salt Supernate (percent)’

Component Weight

TC I

Sodium nitrate 41.6
Sodium nitrite 14.8
Sodiutn aluminate 9.10
Sodium hydroxide 19.06
Sodium carbonate 6.55
Sodium sulfate 8.34

“Source: Dunaway, Johnson, Kingley, Simmons,
and Bledsoe, 1987b.

TE I Table B-23. Analysis of TNX Seepage Basin Influenta‘b

Parameter
Number of

Units Average Maximum Minimum samples

BODs mglliter 40 311 <6 56
TSS mglliter 35 296 1 53
TDS mglliter 124 804 54 36
TOC rnglliter 13 86 <5 57
Grease and
oil mg/liter <5 7 <5 8
PH PH 7.5-8.0 12.3 2.2 1018’
Flow rate m3jmin 0.099 0.33 0.0038 1018C

‘c I asource: Dunaway, Johnson, Kingley, Simons , and Bledsoe, 1987b.
‘Values obtained from 24-hour, flow–weighted,
from 676-3T manhole.

composite samples collected

‘Hourly.

TC Ithe head in the Middendorf/Black Creek is consistently above that of the
Congaree. Thus, water cannot move from the Congaree to the Middendorf/Black
Creek Formation. The piezometric surface of the “Tuscaloosa” in the vicinity

TC I of the TNR facility is commonly above the land surface (Dunaway, Johnson,
Kingley, Simmons, and Bledsoe, 1987a). There are no available data on the
hydraulic properties of the geologic strata underlying the T~–Area waste
sites.

B.6.5 ONGOING ~ PLANNED MONITORING

Groundwater monitoring is proceeding at four of the five waste management
facilities in the TNX-Area geographic grouping. Well–water samples are ana-
lyzed quarterly fOr RCRA and SCH~R parameters at hazardO~~ and miXed waste
management facilities. Typically, wells are monitored for gross alpha, gross
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Table B-24. Analysis of TWX Seepage Basin Effluenta‘b I TE

Nmber of
Parameter Units Average Maximum Minimum samples

BOD, mg/liter 29 133 <6 37
TSS mglliter 33 108 5 37
TDS mglliter 113 168 40 34
TOC mglliter 10 17 (5 37
Grease and
oil mglliter <5 5 4 10
PH pH 9.8 11.6 7.5 35

‘Source: Dunaway, Johnson, Kingley, Simmons, and Bledsoe, 1987b. I TC‘Values from grab samples of basin overflow at Outfall X-13.

nonvolatile beta, and tritium at low-level waste wnagement facilities. In
this geographic area, 15 wells are used to monitor groundwater. DOE plans
additional wells to obtain a better definition of subsurface conditions and
contaminant transport.

Waste site characterization programs are completed at twO of the facilities
and are being implemented at two others. Characterization generally includes
representative sampling of the waste, the soil and sediment under the WaSte
site, and the soil and sediment around overflow ditches and process sewers.

Table B-25 lists the representative monitoring wells at each waste management TE
facility, the site investigations that have Occurred, and the results Of
groundwater, soil, and vegetation monitoring.

B.7 D-AREA WASTE SITES

This geographic grouping is approximately 1000 meters west of Road A (South
Carolina Highway 125) and 1200 meters nOrth Of the D-Area steam plant (Figure
B-14).

B.7.1 HAZARDOUS WASTE SITE

B.7.1.1 D-Area Waste Oil Basin (631-G) \ TE

The D-Area waste oil basin is in the western portion of the Plant, north Of
D-Area and west of Road A. The basin is approximately 117 meters long, 16
meters wide, and 2 meters deep.

History of Waste Disposal

The D-Area waste oil basin began receiving waste oil products from D-Area in
1952. This oil might have been contaminated with hydrogen sulfide. Other
liquids potentially contaminated with toxic chemicals were brought to the oil
basin. In 1973, when burning waste oil ceased plantwide, waste oils not
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acceptable for powerhouse incineration were deposited in tbe basin. The basin

possibly received waste Oil containing chlorinated organic compounds and other

I

~rga”ics (Huber, Johnson, and Bledsoe, 1987). The basin was closed in January
TC 1975 and was backfilled with soil. Approximately 0.3 meter of standing oil

remained in the basin when it was backfilled.

Evidence of Contamination

Sampling and analysis of the soils beneath the basin have not been performed;
however, the intention to do so in the future is documented. Thiee ground-
water monitoring wells were installed near the basin itiay 1983, and ground-
water sampling began in Nsrch 1984. A fourth groundwater monitoring well was
installed in June 198L. Based on groundwater monitoring results, tetra-

TC
chloroethylene was selected for environmental assessment (Huber, Johnson, and
Bledaoe, 1987).

Waste Characterization

Limited information is available on the nature and extent of contamination
associated with the D-Area oil seepage basin. Historic data indicate oily

I

wastes were deposited in large volumes, and some might have been contaminated

TC with chlorinated compounds and other toxic chemicals.

B.7.2 WJOR GEOHYDROLOGIC CHARACTERISTICS

The D-Area waste oil basin is located on a terrace deposit of the Savannah
River. These sands, silts, and clays are 6 to 12 meters thick and blanket the
underlying Tertiary deposits (COE, 1952). No detailed geologic data are
available for the immediate area; however, the subsurface geology should be
similar to the hydrostratigraphy of the nearby TNX basins (Section B.6.4). A
U.S. Army Corps of Engineers study in D-Area (COE, 1952) indicates that a cal-
careous zone, a zone of low penetration resistance and high drill-mud loss,
occurs between an elevation of 35 and 21 meters.

TC I

Four RCRA-type monitoring wells have been instal led near the basin at depths
of 10.7 to 12.8 meters from the ground surface. The water table in these
wells has a depth of about 6 meters. The natural discharge from the water-
table aquifer ia to the”Savannah River swamp. The higher piezometric surface
in the Congaree and Middendorf/Black Creek (Tuscaloosa) aquifers at this loca-
tion indicatea that the hydraulic gradient of groundwater in confined aquifers
is upward. Groundwater movement is downward in the water table (Huber,
Johnson, and Bledsoe, 1987).

B.7.3 ONGOING ~ PLANNED MONITORING

Groundwater monitoring is proceeding at the single waste-management facility
in the D-Area geographic grouping. Four wells are used to monitor groundwater
near this facility. Well-water samples are analyzed quarterly for RCRA and
SCHWNR parameters.

A waate site characterization program is being implemented at the facility.
Characterization generally includes representative sampling of the waste, the
soil and sediment under the waste site
flow ditches and process sewers.

, and the soil and sediment around over-
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Table B-26 lists the representative monitoring wells at the waste management
facility, the site investigations that have occurred, and the results of ‘E
groundwater, soil, and vegetation monitoring.

B .8 ROAD A AREA WASTE SITE

This geographic grouping is approximately 400 meters southwest of Road A near
the Road 6 intersection (Figure B-16). It is about 3 kilometers east of TNX
and D-Area facilities.

B.8.1 MIXED WASTE SITE

B.8.l.l Road A Chemical Basin (904-lllG) I TE

The Road A chemical basin is also known as the Baxley Road dump. It is
aPPrOxin!atelY800 Meters west of the intersection of SRF Roads A and 6 (Fig-
ure B-16). The original basin was irregular in shape with average side dimen-
sions of approximately 30 meters by 53 meters. The following sections
describe the history of disposal, evidence of contamination, and waste char-
acteristics at the basin (Pickett, Musks, and Bledsoe, 1987).

History of Waste Disposal

The history of disposal at the Road A chemical basin is vague. The basin was
closed and backfilled in 1973. An area significantly larger than the original
basin was graded and revegetated with vetch (Sericea lespedeza). The regraded
area, about 3.6 acres, is surrounded by pines and hardwoods with a large stand
of bottomland hardwood approximately 200 meters dons lope.

Evidence of Contamination

No characterizationstudies of the soils beneath or around the basin have been

TC

performed. The analytical results from four monitoring wells indicate that
lead is the only constituent that is significantly elevated in a downgradient TC
well.

Waste Characterization

The nature and quantities of materials disposed in the basin are not known. A
1983 report lists the contents as miscellaneous radioactive and chemical aque-
ous wastes (Ross and Green, 1983). Based on slightly elevated levels in TC
monitoring wells, lead and uranium-238 were selected for environmental
analysis.

B.8.2 NAJOR GEOHYDROLOGIC CHARACTERISTICS

The Road A chemical basin is on the Aiken Plateau close to the escarpment that
separates the Plateau from the Ellenton Plain. The ground surface in the
basin area slopes toward the Ellenton Plain at a gradient of about 0.08 meter
per meter. Four Mile Creek, Pen Branch, and the Savannah River are located
approximately 1829 meters northwest, 2134 meters east, and 5486 meters west,
respectively, from the basin site (Pickett, Muska, and Bledsoe, 1987). ] ‘TC
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No detailed geologic data are available on the vicinity of the Road A chemical
basin. Four monitoring wells are near the basin; however, these wells sre
only about 18 meters deep. The closest borings with good geologic control
include one well (XSB-3T) at the TNX facility, approximately 6 kilometers
west-northwest of the basin (see Section B.6.4), and two wells drilled in
D-Area by the U.S Army COrps of Engineers (COE, 1952). A well cluster (seven
to eight wells) is currently being installe?.about 2.6 kilometers southeast of
the basin. This well-drilling operation includes a centinuous1y cored
geologic boring at a depth of about 300 meters below the ground surface. The

stratigraphy for this geographic grouping is believed to be similar to that
shown in Figure B–15 for the TNK facility (Section B.6.4). The formational

contacts at the ROad A chemical basin would be slightly deeper than those
shown in Figure B–15 because the unconsolidated coastal-plain sediments strike
about N. 60°E and dip to the southeast at about 2 to 4 meters per kilometer,
and the basin is geologically down-dip from well XSB-3T (Siple, 1967).

The water table at the Road A chemical basin is at an elevation of about 52

I

meters, or a depth of about 9 meters below the ground surface (Pickett, Muska,
TC and Bledsoe, 1987). The water table is probably within the McBean Formation

and discharges westward to the Savannah River swamp. The natural discharge of
the Cmgaree Formation is to Pen Branch, the Savannah River, and the marshes
and swamps of the river. Tbe vertical head relationships for this area are

TC I assumed to be similar to those in the F-Area where Middendorf/Black Creek
(Tuscaloosa) heads are higher than the Congaree heads (Pickett, Muska, and
Bledsoe, 1987). Thus, water discharges from the Middendorf/Black Creek upward
into the overlying sediments in the Savannah River Valley.

B.8.3 ONGOING AND PLANNED MONITORING

Groundwater monitoring is proc~eding at the single waste management facility
in the Road A Area geographic grouping. Four wel1s in this geographic area
are used to monitor groundwater in the vicinity of this facility. Well-water
samples are analyzed qusrterly for RCRA and SCHWNR parameters.

TE I Table B-27 lists the representative monitoring wells at the waste management
faCility, the site investigations, and the results of groundwater, soil, and
vegetation monitoring.

B.9 K–AREA WASTE SITES

The approxi~te bO~ndaries of the K-Area geographic grouping are Road B on the
south and Road 6 on the northwest. This grouping is formed by waste sites
associated with K-Reactor. Drainage is primrily to Indian Grave Branch, a
tributary of Pen Branch. Figure B-17 locates the waste sites in this grouping
and shows its proximity to the Road A Area waste site.
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B.9.1 HAZARDOUS WASTE SITES

B.9.1.1 K-Area Burning/RubblePit (131-K)

K-Area burning/rubble pit is near the central portion of the Plant, east of
K-Area and between Road 6-4.21 and Road 6-h.2. The site ia rectangular,

aPPrOximtely 71 ❑eters long, 10 meters wide, and 3 meters deep.

History of Waste Disposal

Rubble waste disposed at this site reportedly included paper, lumber, cans,
empty galvanized steel drums, and scrap metal. See Section B.2.1.6.

Evidence of Contamination

See Section B.2.1.6.

Waste Characterization

See Section B.2.1.6.

B.9.1.2 K-Area Acid/Caustic Basin (90L-80G)

The K-Area acid/caustic basin is one of six such basins in the Reactor and
Separations areas. These
dimensions 15 meters long,

History of Waste Disposal

See Section B.3.1.1.

Evidence of Contamination

basins are unlined earthen depressions with nominal
15 meters wide, and 2 meters deep.

See Section B.3.1.1. Identification of the environmental impacts of the
basins is in progress. A program to sample the contents and the soils beneath
the basins is under way. A review of existing data from the monitoring wells
installed around all the basins, except that in H-Area, shows no significant
impacts on groundwater quality; however, some slight increases in sulfate,
conductivity,and pH levels are noted for some of the basins.

Waste Characterization

See Section B.3.1.1.

B.9.2 LOW-LEVEL RADIOACTIVE WASTE SITES

B.9.2.1 K-Area Bingham PumP Outage Pit (643-lG)

The Bingham pump outage pits are outside the perimeter fences of K-, L-, P-,
and R-Areas near the center of the Plant. They are between 7.2 and 9.8 kilo-
meters from the nearest SRP boundaries. The K-Area pit is 9 kilometers from
the nearest boundary on a gentle slope above a tributary of Indian Grave
Branch 290 meters away. The following sections describe the history of waste
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disposal, evidence of contamination, and waste characteristics at the K-Area
pit (pekkala, Jewell, Holmes, and Marine, 1987a).

History of Waste Disposal

Normally, all radioactive solid waste generated in the reactor sreas is sent
to solid waste burial ground 6L3-G/643-7G. An exception to this practice was
made during 1957 and 1958 when the reactor areas initiated major modifications
to their primary and secondary cooling water systems. C-Area was the first to
modify, followed by K-, L-, P-, and R-Areas. The outages became known as the
“Bingham pump outages.” No pumps are buried in the waste pits. All radio-
active waste generated was surveyed, and solid waste with very low levels of
surface contamination was buried between May and September 1957 in a pit near
the area. The pit contains miscellaneous construction equipment such as
pipes, cables, ladders, drums, and boxes of miscellaneous hardware (Fenimore
and Horton, 197L). The waste, with a volume of about 7700 cubic meters, was
covered with clean backfill, including a final cover at least 1.2 meters thick.

The K-Area pit has been inactive since 1958; vegetation has grown uncontrol-
lably over it.

Evidence of Contamination

In 1970, radioactivity in samples of vegetation from the surface of the
Bingham pump outage pits was compared with activity in vegetation growing at

The vegetation from the outage pits showed little or no
TE I ~v~~~o~fl~~~;~ity (Table B-28). There are no nearby monitoring wells to

provide groundwater information on the pits, and there is no history of pit
‘c I sediment characterization or core sampling. The bottom of the pit is 12

meters above the water table.

TE I
Table B-28. Radioactivity in Vegetation at Bingham Pump

Outage Pits and at Plant Boundary (pCi/g)

Alpha Nonvolatile beta

Plant Plant
Pits boundary Pits boundary

Area Facility Avg. ~X . Avg. Max. Avg. Max. Avg. Max.1

K 643-lG 0.2 0.3 0.2 0.6 28
L

34 21 31
6k3-2G 0.8 1.8 0.2 0.6 35

L
48 21 31

6&3–3G 0.8 1.8 0.2 0.6 35
P

48 21 31
643-4G 0.4 0.6 0.2 0.6 23

R
27 21 31

643-8G 0.2 0.5 0.2 0.6 37
R

51 21 31
643-9G 0.2 0.5 0.2 0.6 37 51 21 31

R 643-1OG 0.2 0.5 0.2 0.6 37 51 21 31
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Waste Characterization

The radiation level of the construction ~terial buried at all the Bingham
pmp outage pits was measured at less than 25 milliroentgens per hour; no
alpha activity was noted. A conservative maximum estimate of the amount of
activity buried in each area is 1 curie. Table B-13 lista the radionuclide ~E
inventory.

B.9.2.2 K-Area Reactor Seepage Basin (904–65G)
I TE

Seepage basin 904-65G is outside the K–Area perimeter fence (Figure B-17). It
is 41 meters long, 21 meters wide, and 2 meters deep with a volume of 1.6 x
103 cubic meters. The basin was constructed by excavating below grade and
backfilling around the sides at grade level to form earthen dike walls. The
baain did not overflow; water was releaaed to the environment by evaporation
and seepage. The following sections describe the history of disposal, evi-
dence of contamination, and waste characteristics of the basin (Pekkala,
Jewell, Holmes, and Marine, 1987b).

I TC

History of Waste Disposal

See Section B.4.2.4. In addition to purge water from the K-Reactor disassem-
bly basins, the K-Area reactor seepage basin received very low-level
radioactive wastewater from other sources in the reactor area. This water had
to meet the same contamination control limits as disassembly-basin purge water
before it could be released to the seepage basin. Conventional water
treatment chemicals also entered the disassembly-baain water in smll amounts
through additions for pH control, filter promotion, algae treatment, and
minimal additions of wastewater to the settler tank from other sources in the
reactor buildings. The seepage basin in K-Area waa active.from 1957 to 1960.
It has not been backfilled.

Evidence of Contamination

Core samples were obtained from the basin in 1978, and most of the radioactiv-
ity was found to be in the top 30 centimeters of the cores. The maximum
ceaium-137 and strontium-90 concentrations were 510 and 140 picocuriea per
gram, respectively.

Four groundwater monitoring wells were installed around the K-Area seepage
basin in 1984. Aa determined from the three downgradient wells, 1985 annual
average alpha and nonvolatile beta activity ranged from 0.10 to 0.23 and 0.04
to 2.9 picocuries per liter, respectively. The 1985 annual average for tri-
tium ranged from 110,000 to 160,000 picocuries per liter.

Waste Characteristics

Although many different radionuclides have been discharged to the seepage
basin, tritium, strontium-90, and CeSiuIII-137account for almost all the radio-
activity. The radionuclide contaminants entered the disassembly-basin water
as a film of water on the irradiated components diachar~ed from the reactor

TE

tank to the disassembly basin. Table B-29 is an inventory of radionuclides I T13
released to the seepage basin. No significant quantities of chemical contami-
nant are believed to have been discharged to the seepage basin.
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TC

Table B–29. Radioactive Releases to K–Area
Reactor Seepage Basin (Ci)”‘b

Isotope Release

Tritiumc 1.2 x 102
Cobalt-60 2.6 X 10–3.
StrOntium-90 1.4 x 10-2
Cesium-137 7.8 X 10”Z

“Source: Pekkala, Jewell, Holmes, and Marine,
1987b.
“Values cumulative for years 1957-1960. All
valuea are decay-corrected through 1985.
CMost tritium believed to have left basin via
atmosphere or groundwater.

B.9.3 MAJOR GEOHYDROLOGIC CHARACTERISTICS

The waste sites in the K-Area geographic grouping are located with Indian
Grave Branch on the west and Pen Branch on the east, where the water table
below the area discharges. Little site-specific information is available for
the subsurface geology; however, K-Area hydrostratigraphy is believed to be
similar to the regional hydrostratigraphy discussed in Appendix A. Water-
level measurements from other wells in the vicinity of K-Area have been used
to construct a water-table map for the vicinity (Figure B-18).

The water-table elevation is about 60 meters. The estimted piezometric head
in the Congaree Formation is about 43 meters, and about 51 meters in the
Middendorf/Black Creek (Tuscaloosa). Thus, there is a downward hydraulic gra-
dient to the Congaree, below which the gradient is upward (Ward, Johnson, and

I

Marine, 1987). Recent evidence suggests that the upward gradient does not
TC currently exist in the K-Area (Bledsoe, 1987).

B .9.4 ONGOING ~ PLANNED MONITORING

Groundwater monitoring is proceeding at three of the four waste management
facilities in the K-Area geographic grouping. Well-water samples are analyzed
quarterly for RCRA and SCH~ parameters at hazardous waste management facili-
ties. Wells are typically monitored for gross alpha, gross nonvolatile beta,
and tritim at low–level waste management facilities. At least 12 wells in
this geographic area are used to monitor groundwater in the vicinity of the
facilities. DOE plans additional wells to better define subsurface conditions
and contaminant transport.

A waste site characterization program has been completed at two of the facili-
ties and is being implemented at the other two. Characterization generally
includes representative sampling of the waste, the soil and sediment under the
waste site, and the soil and sediment around overflow ditches and process
sewers.
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Table B-30 lists the representative monitoring wells at each waste management
facility, the site investigations that have occurred, and the results of

groundwater, soil, and vegetation monitoring.

B.10 L-AREA WASTE SITES

This geographic grouping is formed by waste sites near L-Reactor, which went

on standby status in 1968 and resumed operation in November 1985. This group-

ing is approximately 4 kilometers east of K-Reactor, north of Road B. Figure

B-19 shows the locations of the waste sites in the L-Area geographic group-
ing. Within the boundaries of this grouping are the CMP pita and the L-Area
burning/rubble plt, acid/caustic basin, and oil and chemical basin. Drainage

is to Pen Branch on the west, and Steel Creek and L-Lake on the east.

B.10.1 HAZARDOUS WASTE SITES

B.1O.1.1 L-Area Burning/Rubble Pit (131-L)

The L–Area burning/rubble pit is near the central portion of the Savannah
River Plant, northwest of L-Area, north of Road 7, and east of Road 7-1. The

site is rectangular, approximately 70 meters long, 9 meters wide, and 3 meters
deep.

History of Waate Disposal

Rubble waate disposed at this site reportedly included paper, lumber, cans,
empty galvanized steel drums, scrap metal, and batteries. See Section B.2.1.6.

Evidence of Contamination

See Section B.2.1.6.

Waste Characterization

See Section B.2.1.6.

B.1O.1.2 L–Area Acid/Caustic Baain (904-79G)

The L-Area acid/caustic baain is one of six such basins in the Reactor and
Separations Areas. These basins are unlined earthen depressions with nominal
dimensions of 15 meters long, 15 meters wide, and 2 meters deep.

History of.Waste Disposal

See Section B.3.1.1.

Evidence of Contamination

See Section B.3.1.1.

Waste Characterization

See Section B.3.1.1.
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B.1O.1.3 ~

The CMP pits consist of seven unlined pits that were Used for the disposal of
selected nonradioactive wastes. The pits were near the center of the Plant at
the top of a hill near the head of Pen Branch. They are arranged linearly in
two rows with 3 to 7 meters between the ends of adjacent pits. Each pit is 3
to 5 meters wide, 15 to 23 meters long, and 3 to 5 meters deep.

History of Waste Disposal

The CMP pits were used for waste disposal from 1971 to 1979. Typical waste
disposed in the pits included drums of solvents such as trichloroethylene and
tetrachloroethylene, and other liquid wastes such as fluorocarbons, oil, paint
thinner, and acid. Beryllium, titanium, calcium, and cadmium were disposed of
in a separate metals pit. Odd-shaped items such as spray cans and gas
cylinders were placed in the pits in containers of various sizes. The waste
in the CMP pits was excavated in 1984 and is being stored until it can be
incinerated. The pits have been backfilled and closed.

Evidence of Contamination

Twenty-one groundwater monitoring wells were installed at the site to document ] ‘TC
the extent of existing contamination. Benzene, methylene chloride, tetra-
chloroethylene, toluene, and bis (2-ethylhexyl) phthalate have been detected
in the groundwater at monitoring well
1987).

Waste Characterization

Incomplete records partially document

CMP-9C (Sco~t, Kolb, Price, and Bledsoe, TE

disposed wastes at the CMP pits. Site
remedial work in 1984 included removal of wastes and contaminated soils. The
results of the remedial work indicate that 99.5 percent of the wastes and con-
taminated soils had been removed from the site. An estimated 1500 cubic
meters of contaminated soil remain.

B.10.2 LOW-LEVEL RADIOACTIVE WASTE SITES

B.10.2.1 L-Area Bingham PUMP Outage Pit (643-2G)

L–Area Bingham Pump Outage Pit 643-2G is outside the L-Area perimeter fence
near the center of the SRP. The pit is 9 kilometers from the nearest Plant
boundary. It is on a gentle slope above the nearest flowing stream, a tribu-
tary of Pen Branch that is 360 meters away. The following sections discuss
the history of waste disposal, evidence of contamination, and waste charac-
teristics at this pit (Pekkala, Jewell, Holmes, and Marine, 1987a). j Tc

HistOrY of Waste Disposal

Section B.4.Z.l describes the general
pits. The L-Area pit was active from
backfilled and overgrown with vegetation.

history of the Bingham Pump outage
September to November 1957. It is

TC
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Evidence of Contamination

No groundwater monitoring, sediment characterization, or core sampling has
been performed at the outage pits, but vegetation sampling was performed in

TC 1970. The vegetation showed elevated but low levels of contamination (see
Section B.&.Z.I). The water table is presently 2 meters below the bottom of
the pit.

Waste Characterization

Section B.4.2.1 discusses the waste characteristics of the Bingham Pmp outage
pita.

B.10.2.2 L-Area Bingham Pump Outage Pit (6h3-3G)

L-Area Bingham Pump Outage Pit 6L3-3G is outside the L-Area perimeter fence
near the center of the Plant. The pit is 9 kilometers from the nearest SRP

I
boundary. It is situated on a gentle slope above the nearest flowing stream,

TE a tributary of Pen Branch that is 360 meters away.

History of Waste Disposal

Section B.4.2.1 describes the general history of the Bingham Pump outage
pits. This pit was active from September 1957 to January 1958, and is

TE I backfilled and overgrown with vegetation.

TE I Evidence of Contamination

See Section B.1O.2.1.

Waste Characteristics

See Section B.4.2.1.

B.10.3 MIXED WASTE SITES

TE I B.1O.3.1 L-Area Oil and Chemical Basin (904-83G)

The L-Area oil and chemical basin is outside the L-Area perimeter fence and
between the acid/caustic basin and the area seepage baain (Figure B-18). The

TC I unlined earthen basin has a surface area of 860 square meters and a capacity
of approximately 2.3 million litera. The nearest Plant boundary is approxi-
mately 9.8 kilometers from the basin. The following sections describe the
history of disposal, evidence of contamination, and waate characteristics at

TC I the basin (Pekkala, Jewell, Price, and Bledsoe, 1987).

History of Waste Disposal

This basin began operation in 1961 and remained active until 1979. Although
L-Reactor waa placed on standby status in 1968, releases of wastewater to the

TE lbaSiI’Icontinued.

The basin haa been inactive since 1979. Rainfall has kept some water in the
basin at all times. The permeability of the basin floor probably has
decreaaed by releases of oil and chemical mixtures.
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Evidence of Contamination

Nine sediment cores were taken in the basin in early 1985. Approximately 0.3
to 0.6 meter Of soft black 00ze with a moisture content of 50 to 90 percent,
followed by the tough basin-floor material, was encountered. Pre1iminary
analyses indicate very low leveis of cOnt~inatiOn frOm metals; fOr ex~ple,
no samples exceeded the EP-toxicity test criteria. I TE

The upper lIJto 20 centimeters of sludge typically contain 1,000 to 10,000

PicOcuries per gram (dry weight) of radioactive material, dominated by
cobalt-60 and unidentified beta emitters. The next 20 centimeters typically
contain about 20,000 picocuries per gram (dry weight). Below this level, the
basin floor material drops rapidly to background levels for moat substances.
Petrolew hydrocarbons were not detected in any samples. The basin water ‘con-
tains tritium, strontium-90, cobalt-60, cesium-137, and nitrate.

Low levels of radioactivity have been detected in monitoring wells near the
basin. Chlorinated organics (TOH) as high as 100 parts per billion have been
detected in two monitoring wells, but are not detectable in the basin water..

Waste Characterization

The L-Area oil and chemical basin received about 205,000 liters of wastewater TC
annual1y. The total volume discharged through 1979 was 3.9 x 10’ liters.
The waste liquids consisted of small volumes of oil on top of water. The
wastewater usually contained some chemicals that were not appropriate for dis-
charge to SRP streams, regular seepage basins, or the waste management system
in 200-Area. The oil in the wastewater drums or 1900-liter skid containers
was only a smsll part of the total waste. Radioactive nil on the plant site
usually was mixed with the absorbent Oil-dri and sent to the Burial Ground in
190-liter drums. The waste liquids sent to the L-Area oil and chemical basin
came from all over the Plant, but were primarily from the reactor areas.
Wastewater from the Building 717-G Hot Shop was sent to the basin until 1967.

As indicated in Table B-31, the major nuclides discharged to the basin include TE
tritium, cobalt-60, strontium-90, cesium-137, and unidentified alpha and beta
gannna. The current inventory is decay-corrected. The inventory shows a smal1
amount of radioactivity that was released to the basin through Works Engineer-
ing repairs at the basin or in Building 717-G. Several filters in the reactor
building’s distillation and purification facilities had high radiation levels,
and underwater work was necessary for personnel protection. A tank filled
with water was placed inside the basin perimeter fence and used for shield-
ing. After repairs were completed, including disassembly and assembly, the
water was drained to the baain.

B.10.4 NAJOR GEOHYDROLOGIC CHARACTERISTICS

Waste sites in the L-Area geographic grouping are nn the Aiken Plateau between
Pen Branch to the west and Steel Creek to the east-southeast. Site-specific
genlogic investigations conducted in the vicinity of L-Area and the CMP pits
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TE I Table B-31. Sununaryof Radioactive Releases to L-Area
Oil and Chemical Basin 904-83G (Ci)a

TC
I

Original Decay-corrected

Isotope release inventory

Tritium
Sulfur-35
Cobalt-60
StrOntium-90
Ruthenium 103, -106
Cesium-134
Cesium-137
Cerium 44, -141
Promethiurn-147
Alpha
(unidentified)

Beta–ganuna
(unidentified)

3.4556 X 10”
1.6000 X 10-2
3.7915
3.7039 x 10-’
3.5937 x 10’
1.0590 x 10-3
1.6210
9.5232 X 10-’
1.9828
2.2852 X 10-’

1.5550 x 10-’

1.1553 x 104
7.6563 X 10-7
2.7935 X 10-’
2.1986 X 10-’
6.3956 X 10-5
4.4993 x 10-5
9.9224 X 10-’
1.8354 X 10-6
8.3285 X 10-3
2.2852 X 10-3

1.5550 x 10”3

“Source: Pekkala, Jewell, Price, and Bledsoe, 1987.

reveal that the hydrostratigraphy of the area is similar to that discussed in
Appendix A. Significant site-specific characteristics are as follows (Scott,

TC I Kolb, Price, and Bledsoe, 1987; Pekkala, Jewell, Price, and Bledsoe, 1987;
DOE, 1984a, b):

L. Upland unit. The tranamissivity of gravel beds can be high but that
of clays can be low.

2. Barnwell Formation. Clay lenses are nearly impermeable to downward
infiltrating water. Sands should have moderate permeability.

3. McBean Formation. Lime sands and clays (calcarenite and marl) are
generally of low permeability, but coarse, fossiliferous limestOne
lenses can be very permeable. The green clay at the base of the
McBean Formation is about 7 meters thick in the vicinity of L-Area.

4. Congaree Formation. Interlayered sands, calcareous sands, and clays
near the top of the formation should have moderate permeability. The
thick (15-meter) clean sands near the base of this formation are very
permeable and form a good aquifer.

5. Ellenton Formation. Most lithologies have low permeability; this
generality can be deceiving because channel sands could provide very
high permeability locally.

6. Upper Middendorf/Black Creek. The Middendorf/Black Creek section in
hole CMP-11 begins at a depth of 125 meters (about 34 meters below
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sea level). The principal sediments are fine, silty sands with occa-
sional layers of silty clay or coarse sand. The interval from 126 to
161 meters has four clay layers, each about 0.6 meter thick.

In general, the sands become coarser toward the bottom of this interval. The
permeability of the silty sands should be low to moderate and that of the
coarser sands moderate to high.

The tan clay is not readily evident in data on tbe area derived from founda-
tion borings, drillersq logs, and geophysical logs; however, even in other
areas of the Plant where it supports a significant head difference, this clay
layer is not always apparent .insoil cores. The calcareous zone is evident in
the McBean Formation. At depths of 30 to 40 meters from the ground surface,
solution voids can exist, as indicated by mud losses and rod drops during the
drilling of observation wells near the CMP pits (Scott, Kolb, Price, and
Bledsoe, 1987). These areas are patchy with little or no interconnection of TC
void areas.

Pump tests have been performed at monitoring wells in the vicinity of the CMP
pits. Transmissivity data for various strata are sunnnarizedbelow (Pekkala,
Jewell, Price, and Bledsoe, 1987): [ !rC

Transmissivities
Well Stratum screened measured (m2/day)

CMP-8B McBean (Aiken) fine sanda 9.1

CMP-10, 11, 12, 14B, 15B McBean moldic limestone <185
Barnwell/Dry Branch 0.5

CMP.r8A,12A, 15A Congaree 75, 3, 0.2

Figure B-20 is a water-table map for the area. The map is from data collected
in December 1963 when a number of shallow piezometers were available for the
area. Recent data from several new wells (Pekkala, Jewell, Price, and
Bledsoe, 1987) indicate that the water table is now 1 to 2 meters lower than TC
shown in Figure B-20.

Near the CMP pita, the hydraulic heads of three wells screened in the lower
part of the Congaree are between 55.2 and 56.1 meters. Water-level measure-
ments for one well in the upper Tuscaloosa Formation indicate a head of 52.1
meters above mean sea level. Thus, there ia a downward gradient of about 4
meters of head across the Ellenton Formation near the CMP pits (Scott, Kolb,
Price, and Bledsoe, 1987). In the vicinity’of L-Area, the water level in the TC
Congaree is at an elevation of 53.5 meters, and””thatin the Middendorf/Black
Creek (Tuscaloosa) is at 52.2 meters (Ward, Johnson, and Marine, 1987). I TC

B-ill



Judging from these water-level measurements, the head reversal found in other
areas of the plant is ~Ot Present in this area. Recent (April 1987) evidence
is in agreement with these earlier observations (Bledsoe, 1987).

B.10.5 ONGOING ~ PLANNED MONITORING

Groundwater monitoring is proceeding ah 10 of the 12 waste management facili-
ties in the L-Area geographic grouping. Well-water samples are analyzed quar-
terly for RCRA and S.CHWI.IRparameters at hazardous and mixed waste management
facilities. Typically, wells are monitored for gross alpha, gross nonvolatile
beta, and tritiurnat low-level waste management facilities. At least 21 wells
in this geographic area are used to monitor groundwater in the vicinity of the
12 facilities. DOE plans additional wells to obtain a better definition of
subsurface conditions and contaminant transport.

Waste site characterization programs are complete at nine facilities and are
being implemented at another. Characterization generally includes representa-
tive sampling of the “aste, the soil and sediment under tbe waste site, and
the soil and sediment around overflow ditches and process sewers.

Table B-32 lists the representative monitoring wells at each waste management TE
facility; the site investigations that have occurred; and the results of
groundwater, soil, and vegetation monitoring.

B.11 P-AREA WASTE SITES

This geographic grouping is formed by waste sites associated with P-Reactor,
which is approximately 4 kilometers northeast of L-Reactor (Figure B-21).
Located along Road F, P-Reactor is southwest of Par Pond, through which its
cooling water is recirculated. The northeast portion of this grouping drains
to Par Pond, and the southwest portion drains to the headwaitersof Steel Creek.

B.11.1 HAZARDOUS WASTE SITES

B.11.l.l P-Area Burning/Rubble Pit (131-P)

The P-Area burning/rubble pit is northwest of P-Area and south of Road C-7.
The site is nearly rectangular, approximately 64 meters long, 9 meters wide, I
and about 3 meters deep.

History of Waste Disposal

Rubble waste disposed of at this site included
metal, cans, and empty galvanized-steel barrels.

Evidence of Contamination

See Section B.2.1.6.

Waste Characterization

See Section B.2.1.6.

I TE

paper, wood, concrete, scrap
See Section B.2.1.6.
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B.11.1.2 p-Area Acid/Caustic Basin (9Cl&-78G)

The P-Area acid/caustic basin is CIneof six such basins in the Reactor and
Separations Areas. These basins are unlined earthen depressions with nominal
dimensions of 15 meters long, 15 meters wide, and 2 meters deep.

History of Waste Disposal

See Section B.3.1.1.

Evidence of Contamination

See Section B.3.1.1.

Waste Characterization

See Section B.3.1.1.

B.11.2 LOW-LEVEL RADIOACTIVE WASTE SITE

B.11.2.1 P-Area Bingham Pump Outage Pit (643-4G)

The P-Area Bingham pump outage pit 643-4G is outside the P-Area perimeter
fence. This pit is 9.8 kilometers from the nearest Plant boundary. It is on

a gentle slope just east of the divide between Steel Creek and Par Pond. The
following sections describe the history of waste disposal, evidence of contam-
ination, and waste characteristics at the P-Area pit (Pekkala, Jewell, Holmes,
and Marine, 1987a).

History of Waste Disposal

Section B.4.2.1 describes the general history of the Bingham pump outage
pits. Tbe P-Area pit was active fram January to November 1958, then was back-
filled and allowed to revegetate.

Evidence of Contamination

No groundwater monitoring, sediment characterization, or core sampling has
been performed at the outage pits. Vegetation sampling in 1970 showed

TE

TC

elevated but low levels of radioactivity (see Section B.4.2.1”). \ TC

Waste Characterization

See Section B.4.2.1.

B.11.3 WJOR GEOHYDROLOGIC CHARACTERISTICS

The P-Area waste sites within this geographic grouping are on the Aiken Pla-
teau between Steel Creek and Par Pond. Site-specific geologic investigations
have not been conducted in the vicinity of P-Area; however, regional subsur-
face geology discussed in Appendix A is believed to be representative of the
area. Four RCRA-type wells have been installed near P-Area. The depth to tbe
water table in these wells ranges from 6.4 to 10.7 meters below the ground
surface (Huber, Johnson, and Marine, 1987). Figure B-22 is a water–table map TC
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for the area. The natural discharge from the water–table aquifer is to Steel
Creek west of P-Area and to tributaries of Par Pond to the east–northeast.
This map, however, indicates expected head relationships only for general
areas; site–specific information will be necessary to confirm the relationship
for this area.

B.11.4 ONGOING m PLANNED MONITORING

Groundwater monitoring is proceeding at t“o of the three waste n!anagement
facilities in the P–Area geographic grouping. Well–water samples are analyzed
quarterly for RCRA and SCHWMR parameters at hazardous waste management facili-
ties. Typically, wells are monitored for gross alpha, gross nonvolatile beta,
and tritium at low-level waste management facilities. At least eight wells in
this geographic area are used to monitor groundwater in the vicinity of the
six facilities. Additional wells are planned to obtain a better definition of
subsurface conditions and contaminant transport.

Waste site characterization generallv includes representative waste, the soil
and sediment under the waste site, and the soil and sediment
ditches and process sewers.

Table B-33 lists the representative monitoring wells at each
facility, the site investigations that have occurred, and
groundwater, soil, and vegetation monitoring.

B.12 MISCELLANEOUS AREA WASTE SITES

around overflow

waste management
the results of

This section describes two waste sites, the SRL oil test site and tbe Gunsite
720 rubble pit, which are not within the boundaries of the 10 geographic
groupings described in previous sections. The SRL oil test site is south of
Road 3, a short distance from the CS-Area (see Figure B-n). The Gunsite 720
rubble pit is west of Road A, about 10 kilometers south of A-Area and 5 kilo-
meters north of D-Area (see Figure B–14).

B.12.1 HAZARDOUS WASTE SITES

B.12.1.1 SRL Oil Test Site (080-16G)

The SRL oil test site is about 600 meters east of the intersection of Roads 3
and 5, and approximately the ssme distance south of the Central Shopa complex
near the central Dortion of the Plant. The site consists of 24 test plots
with dimensions of 3.7 meters by 10.7 meters.
dimensions of 3 meters by 70 meters were added to

History of Waste Disposal

The 26 test plots at the SRL oil test site were
to evaluate the biodegradation rate of waste oil.

Two other test plots ‘with
the site subsequently.

developed as part of a study.
The plots received machine

TE

TC

cutting oil character-izedas having a viscosity similar to heavy automobile
engine oil. The original 24 plots (12 test plots and 12 control plots) were
constructed in 1975. Waste oil purchased offsite was sprayed onto the 12 test
plots. Each oil plot received 415 liters of waste oil, was tilled to a depth
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Of 15 centimeters, received another application of 415 liters, and was tilled
again. Connnercislfertilizer was applied to the plots at four different rates.

In 1976 two additional plots reportedly were built. One plot received 3120 ~E
liters of hydraulic fluid and tbe other received 4161Jliters of paint thinner.

In 1978 a site use permit was requested to facilitate the disposal of about
50 drums of waste oil per year at the SRL oil test site, but,the disposal Of
additional waste as a result of this request is not known. No waste oils were
discarded at this site ~fter 1981).

Evidence of Contamination

TWO soil cores reportedly “ere taken from each test plot and analyzed at
depths of O to 15 centimeters, 15 to 30 centimeters, and 30 to 45 centi-
meters. The plots were ssmpled before oil application, immediately after, 1
month after, about every 3 months after for 2 years, and then at 5 years. The
results of the analysis revealed that over the 5-year period, no significant
amounts of hydrocarbons were found at the 30- to 45-centimeter depth and
slightly elevated hydrocarbons were found at the 15- to 30-centimeter depth
(see Figure B-23). The results of an analysis of several chemical parameters
revealed some increases of phosphorus, potassiu, and calcium, but all concen-
trations (except phosphorus at the O.15-centimeter depth) returned to back-
ground levels after 1 year.

The only contaminants that appear to be present at the site are ssphalt rubble TC
and residual waste oil that, for the most part, has been retained in the top
15 centimeters of the soil. A SMS1l smount might have migrated as deep as 30
centimeters.

Currently, there are no groundwater monitoring wells located at this site. \ TE

Waste Characterization

A lack of specific chemical/analytical data of the waste materials present at
the site makes specific evaluations difficult. However, based on the limited
data available, the potential for contaminant migration appears to be small.
Samples from borings taken at the sites show that hydrocarbons exist at depths
of 15 to 30 centimeters below the surface
45–centimeter depth. and ‘rginally at ‘he 30- ‘0 I TC

B.12.1.2 Gunsite 720 Rubble Pit

The Gunsite 720 rubble pit (SRP mp coordinates N80,000.,E27,350) is an open
area near D-Area, west of the first northbound dirt road from Road A-2. The
site covers about 35 squsre meters. I TC

History of Waste Disposal

The Gunsite 720 rubble pit consists of eight semiburied, corroded, 208-liter
drums of unknown origin. There are no records of the disposal; however, the
drums are suspected to contain nonradioactive liquid-chemical waste.
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Evidence of Contamination

To date, no studies have been performed to determine the nature of the cOn-
tents of the drums or the extent and levels of contamination.

Waste Characterization

Limited data are available on possible wastes
and Bledsoe, 1987b).

disposed of at this site (Huber

I TC

B.12.2 MAJOR GEOHYDROLOGIC CHARACTERISTICS

Representative data on tbe two waste sites in this geographic grouping are
contained in Section B.5.4 for the SRL oil test site and Section B.6.4 for the
Gunsite 720 rubble pit. In addition, Appendix A describes the iMpOrtant
geologic aridsubsurface hydrologic characteristics of the SRP.

B.12.3 ONGOING ANO PLANNED MONITORING

Table B-34 lists the site investigations that have occurred at each facility
and the results of any groundwater, soil, and vegetation monitoring. I TE

At present, there are no monitoring wells near the SRL oil test site or the
Gunsite 720 rubble pit.
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C Reactor Area

CS Central Shops

I Potential I
Number Waste Type Site Name

4-1 A I CS Burnina/Rubble Pit”
4-2 A CS Burnin~/Rubble Pit’
4-3 A CS Burning/Rubble Pit”
4-4 C-Area Burning/Rubble Pit”
4-5 : Hydrofluoric Acid Spill Area”
4-6 ■ Ford Building Waste Site*

4-7 ● Ford Building Seepage Basin’

11-1 A SRL Oil Test Site

“Indicates that waate type may be contained in the waste site

A–Hazardous
■ –Low-ievel radioactive

.–Mixed

Figure B-1 1. C- and CS-Area Waate Sites

B-68

Building
Number

631-l G
631-5G

631-6G
131-C

631-4G

643-11 G

904-91 G

060-1 6G



Formations and Depths of Well

Formation Fo..d at Each Stratum
Depth of
.11 Strata

of Each
Stratum

feet

80
30
39
59
93

20
10
9
30
34

Grey sandy clay
Yellow sandy clay
Grey sandy clay
Yellow clay and fine sand
Medium coarse sand and soft red
clay
Soft white sandy clay
Medium coarse sand and white
clay
Yellow clay

Chalky white clay with hard
streaks of shell rock
Hard shell rock with sand and
chalk
Soft yellow clay and sand with
some shell

Coarse sand and little yellow clay
and shell
Blue marl and firm .Snd
Medium course sand wirh blue
marl
Fine sand and blue .,arl

Sandy blue marl
Sandy blue msrl with mixture of
ciay
Sandy blue marl
Tight red and white clay, slow
Tight red clay, slow

Coarse white sand and grevel with
streaks of clay
Chalky white clay wirh srreeks of
sand
Coarse wt>ite clay and chalky clay

108
130

16

21

135
150

5
15

190 40

235 45

281 46

291
306

30
15

311
358
373

8
44
30

346
438
450
476

50
80
15
26

481 15

508

518
537
579

17
10

10
48

81”. marl

Soft sandy blue marl
Coarse white sand with Thin
streaks of clay

Oime”sions of Casing and Screen

Total
Lengths of
all Screens

and Casings

screen
or Casing

size of
Screen

or
Casing

Graph
of

Screen

5/1 6
5/1 6
5/1 6
5/16
5/16
5/16

Length of
Each

Screen
,nd Casing

feet

180
100
130
155
525
575
560

feet

180
6

30
6

420
50
5

inches

Casing
Casing
casing
Slotted hp.
casing
Slotted RDe
Casing

18
8
8
8
8
8

Figure B-12. Drilling Log of Well 905-71 G
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Figure B-1 3. Map of Water Table Near C-Area Showing Locations of Seepage Basins
and Other Waste Sites (contours expressed in feet above mean sea level)
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le: Elevations are in feet ab..e <,..10 (bil--a+arel

mean sea level
1.0foot =0.3048meter

D Steamand Power Plant, Heavy W,ter

Pcod.ction {on Sta.dbY]

TNX Pilot Scale Chemical Processing Facil,ty

Lege.d on following page

Figure B-1 4. TNX-Area Waste Sites
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Potential Building

Number waete Type Site Name Number

5-1 D-Area Burning/Rubble Pit’ 431-D

5-2 : D-Area Burning/Rubble Pit’ 431-l D

5-3 ■ TNX Burying Ground 643-5G

5-4 ● TNX Seepage Basin (old)’ 904-76G

5-5 ● TNX Seepage Basin {new)’ 904-I02G

6-1 A D-Area Oil Seepage Basin 631-G

11-2 A Gunaite 720 Rubble Pit N80E27,35

‘Indicates that waate type may be contained in the waate site

A–tiazardoua

■ –Low-level radioactive

● –Mixed

Figure B-14. TNX-Area Waste Sites (continued)

B-80



Graphic Profile St<,

Gamma Resist ivity

Note: Boring Geophysically
Logged to a DeDth of
276, by South Carolina
Water Resources
Commission

Note: 1.0 foot =0.3048 meter

Note: Boring T~rminated
at a Depth of 352.

Source: Dun8way, Johnson, Kingley, Simmons, and Bledsoe, 1987.

Figure B-1 5. Drillers Log for Monitoring Well XSB-3T
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mean sea level
1.0 foot =0.3048 meter

Potential Building
Number Waste Type Site Name Number

7-1 ● Road A Chemical Basin* 904-ill G

“Indicates that waste type may be contained in the waste site

● –Mixed

Figure B-1 6. Road A Area Chemical Baain Waate Site
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lot.: Elevations are in feet above Scale (kilometers]
mean sea level o 1 2
1.0foot =0.304Smete,

K R,,C~O,A,., - ““

Potential Building

Number Waste Type Site Name Number

B-1 A K-Area Burning/Rubbl+” 131-K
8-2 A K-Area Acid/Caustic Basin’
8-3

904-BOG

■ K-Area Bingham Pump Outage Pit”

8-4
643-1 G

■ K-Area Reactor Seepage Basin 904-65G
!

‘Indicates that waste type may be contained in the waste site
A–Hazardous

■ –Low-level radioactive

Figure B-1 7. K-Area Waste Sites
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Note: 1.0 foot = 0.3048 meter
Scale (kilometers)

Figure B-18. Map of Water Table Near K-Area Showing Locations of Reactor Seepage
Basin and Other Waste Sites (contours are expressed in feet above mean

sea level)
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t.: Elevations are in feel above Scale (kilometers) H.

(

mean sea level
1.0 foot =0.3048 meter

L Reactor Are.

Legend on following page

Figure B-1 9. L-Area Waste Sites
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zNumber

9-1
9.3

9-3
9-4

9-5

9-6
9-7

9-8
9-9

9-1o

9-11
9-12

Potential
Waste Type

A
A

A

A
A

A
A
A
A
■

■

o

Site Name

L-Area 8urning/Rubble Pit*

L-Area Acid/Caustic Basin’

CMP Pit
CMP Pit

CMP Pit

CMP pit
CMP pit

CMP pit

CMP Plt
L-Area 8ingham Pump Outage pit’

L-Area Bingham Pump Outage Pit’
L-Area Oil and Chemical Basin’

‘Indicates that waste type may be contained inthewastesite
A–Hazardous

■ –-Low-level radioactive

● –Mixed

8uildin~

Number

131-L

904-79G

060-1 7G

060-17.1 G

080-1 8G

080-lal G

080-182G

080-l~3G

060-1 9G

643-2G

643-3G

904-83G

Figure 6-19. L-Area Waste Sites (continued)
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F- and H-Areas
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Q

@
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HUDD1e VII

A

,.,
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D
@.

Scale (kilo,metersl
so,

Hk

F, H

M

D

A

Cs

TNX

>“,ce: AdaDted from D. Font, 1984.
C, K, R, L, P Reactor Areas

Seoaratlon Areas

01234 5r’

~ <b
Fuel and Target Fabrication

Steem and Power Plant, He.”y Wet,,

Production (on s;a.db~l

Savannah Rive, Laboratory and

Administration Area

central shop,

RIo, Scale Chemical Processing F.cilitv

Figure B-1. Geographic Groupings of Waste Sites
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Source,DOE, 1984,,

Figure B-20. Water Table Contours in Vicinity of L-Area

(Feet Above Mean Sea Level)
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“.,. L,. .”!,.,,. .,. ,,, ,.. . . . . . .

mean sea level
1.0 foot =0.3048 meter

P Reactor Are,

Number

10-1
10-2

10-3

Potential I I Building

Waste Type Site Name Number

A P-Area Burning/Rubble Pit* 131-P

A P-Area Acid/Caustic Basin+ 904-78G

■ I P-Area Bingham Pump Outage pit’ I 643-4G

*indicates that waste type may be contained inthewastesite
A–Hazardous
9– Low-level radioactive

Figure B-21. P-Area Waste Sitea
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Source: Pekkala, Jewell, Holmes, and Marine, 1987b. Scale (kilometers)
Note: 1.0 foot = 0.3048 meter ,4J

‘~

Figure B-22. Map of Water Table Near P-Area Showing Location of Seepage Baeina

and Other Waste Sites (contours expressed in feet above mean sea level}
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HSD

13/5 1976 1977 1980

Figure B-23. Oil Content of Soil as a Function of’ Time for Three Soil Depths (The

bars on the means are ~ 2 standard errors. Honestly significant dif-

ferences (HSD) shown along the y-axis for each of the three soil

depths.)
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Nate: Elevations are in feet above scale \KllOmelersl
mean sea level 1.0
foot = 0.3048 meter ‘a

A Sa.a.nah River Laboratory and ‘-
Administration Area

M Fuel and Terge% Fabriceti.”

Legend on followina Pa9e
Figure B-2. A- and M-Aree Waste Sites
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Potential

Number Waate Type
Building

SiteName Number

1-1 716-A MotorShop SeepageBasin 904-101G
1-2 : MetalaBurningPit 731-4A
1-3 A SilvertonRoadWaste Site 731-3A
1-4 A MetallurgicalLaboratoryBaain’ 904-1IOG
1-5 A MiscellaneousChemicalBasin” 731-5A
1-6 A A-AreaBurning/RubblePit* 731-A
1-7 A A-AraaBurning/RubblePit* 731-1A
1-8 ● SRL SeepageBasin 904-53G
1-9 SRL SeepageBaain 904-53G
1-1o : SRL SeepageBaain 904-54G
1-11 ● SRL SeepagaBasin 904-55G
1-12 ● M-AraaSettlingBasin 904-51G
1-13 ● LoatLake 904-112G

“Indicateathatwaatetypemay becontainedinthewaatesite
A–Hazardoua
.–Mixed

Figure B-Z. A-and M-Area Waste Sites (continued)
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Surface Elevation 381
Kll
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Yellow clayey sand

Yellow Sandy Clay

Yellow Sand

Tan Clay

Loamy Sand

Gray Clay
Loamy Sand
Tan Clay
Yellow Sand
Whire/Purple Sznd
White/Purple Clay

Hydrostratigraphy

= Green Clay

Congaree

—

Ellenton

—

White/Pink Sand and Gravel

UPPer Tuscaloosa Aquifer

White/Yellow Sand

Whire/Gray /Purple Clay Middle Tuscaloosa Aquitard
—

Whire/ fink Sand
Orange Clay

White/P.cple Sand

White/P.rple Layers of
Sand o“d Clay Lower Tuscaloosa Aquifer

White/Purple S8.6
White Clay

While Sand

White and Blue Clay _

Hard Semiconsolidated Sediments
Lower Tuscaloosa Aquitard

S.profite —

Schrist with O.ertzite Metamorphic Rock

–500L—
Note: 1.0 foot =0.3048 meter

,+~A-400

- 300

- 200

- 100

- 0

c
0.-
5

–100 :s -

- -200

- –300

. –400

- -500

Figure B-3. Geology and Hydrology Near the Canter of A- and M-Area (Geology and heads
for elevations abova –280 ft. wara determined at MSB-34TA; those for
–280 to –355 ft. at 905-20A; and those for elevations balow –355 ft.

at well P8R located at MSB-I 7)
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210-

~05
,te: 1,0 f..t = 0.3048 ~eter Scale (kilometers)

Contours in feet above mean sea 1...1 0 f-

-D

Figure B-4. Weter Table Mep for July 1984, A/M-Areas and Vicinity
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Ire: El?var ions are i. feet above Scale (kilometers) A
mean sea 1...11.0 0
foot = 0.3048 meter

2 4B

F, H separation Areas -

Legsnd . . following page

Figure B-5. F- and H-Area Waste Sites
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Potential Building

Number Waste Type Site Nama Number

2-1 A F-Area Acid/Cauatic Baain” 904-74G

2-2 A H-Area Acid/Caustic Baain* 904-75G

2-3 A F-Area Burning/Rubble Pit” 231-F

2-4 A F-Area Burning/Rubble Pit*

2-5

231-IF

■ H-Area Retention Basin 2B1-3H

2-6 ■ F-Area Retention Basin

2-7

281-3F

■ Radioactive Waate Burial Ground 643-7G

2-8 ● Mixed Waate Management Facility 643-28G

2-8 ● Radioactive Waste Burial Ground 643-G

2-1o ● F-Area Seepage Basin 904-41 G

2-11 ● F-Area Seepage Baain 904-42G

2-12 ● F-Area Seepage Basin 904-43G

2-13 ● F-Area Seepage Basin (old) 904-49G

2-14 ● H-Area Seepage Baain 904-44G

2-15 ● H-Area Seepage Basin 904-45G

2-16 ● H-Area Seepage 8asin 904-46G

2-17 ● H-Area Seepage Basin 904-56G

“Indicates that waste type may be contained in the waste site

A–Hazardous

■ –Low-level radioactive

● –Mixed

Figure B-5. F- and H-Area Waste Sites (continued)
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Geohydrologic Section at the Burial Ground

w

o

Ellenton/Tuscaloosa
Confining Bed Ir

m
100

PIA
Surface Eleverion
o

100

‘6

300

UO ?.ample No,

........ CH (Rnk]

Source: Jaeg9e er al. (1 986)
Note: 1.0 foot =O.3048 mete,

Figure B-6. Vertical-Head Relationships Around Log for Burial Ground Wells
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[e: 1.0 foot = 0.3048 meter
Contours are in 10 foot intervals below
200 feet and 5 foot intervals above 200 feet. “~’

Figure B-7. Water Table, F- and H-Areas, 1982



)te: Elevations are in feet above Scale (I(ijometers)
mean sea level 1.0 0
foot = 0.3048 meter

Z@

R Beecto, Are.

Number

3-1

3-2
3-3

3-4

3-5
3-6

3-7
3-8

3-9

3-1o
3-11

3-12

Potential

Waate Type

A

A
A

■

■

■

■

■

■

■

■

■

Site Name

R-Area Burning/Rubble Pit”
R-Area Burning/Rubble Pit*

R-Area Acid/Caustic Basin’

R-Area Bingham Pump Outage Pit*
R-Area Bingham Pump Outage Pit”

R-Area Bingham Pump Outage Pit’
R-Area Reactor Seepage Basin

R-Area Reactor Seepage Basin

R-Area Reactor Seepage Basin
R-Area Reactor Seepage Basin

R-Area Reactor Seepage Basin
R-Area Reactor Seepage Basin

“Indicates that weste type may be contained in the waate site

A–Hazardous

■ –Low-level radioactive

Figure B-8. R-Area Waate Sites

B-58

Building
Number

131-R
131-l R

904-77G

643-BG

843-9G
643-1 OG

904-57G

904-58G
904-59G

904-60G
904-103G

904- 104G



. . . . . . . . .. . . . . ,,, =.,..= ,- .,,.-, Areas wnere 1,. need !. t.. 1.s.8100s. is greater than the
Conga,,, ,,, shown by contour,. Cont.”, interval .qU,IS ,0

R fleactor Area feet (1,0 foot = 0.3048 mete,), @

F, H Separation Areas

$
,!,,,.. . “0,,.1 . . . . f,”m G., ,re. ..’ m . . . a., , . .,. .—

Scale (klometers) ❑ he.,i.,h.c..,aree
Area where the head in the Tuscaloosa is 1.s$ than the

“~

Figure B-9. Head Difference in Feet Between Tuscaloosa and Congaree Formations
at Savannah River Plant (1 982)
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~ Direction of Groundwater flow Scale (meters)

,te: 1.0 foot = 0.3048 meter 4

Source: Pekkala, Jewell, Holmes, and Marine, 1987b. 0-

R Reactor Area

Figure B-1 O. Water Table Elevation (in feet above mean sea level) at R-Area During the

Period 1961-1967
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Table B-12. Site Investigations and Moni taring at Waste Management Facilities i n the F- and H-Area Geographic Groupinga I TE

RCRA
Facility monitoring wel lb Site investi gationsc Monitoring results

F-Areaacid/causticbasin FAC 1

(904-74G) FAC 2
FAC 3
FAC 4

H-Area acid/caustic basin None
(904-7SG)

F-Area burning/rubble pits FBP 1A
(231-F, 231-l F) FBP 2A

w FBP 3A
& FBP 4
w

H-Area retention basin 281-3H-lld
(281-3H) 281-3 H-13d

F-Area retention basin None
(281-3F)

HA2AROOUS WASTE SITES

Wells monitored quarterly for RCRA and
SCWMR parameters.

Waste site character zation program
cmpleted in 1985.

Waste site character zation program,
cmpleted in 1985, consists of water,
sediment, and soil sample analysis.

Wel 1s monitored quarterly for RCRA and
SCHWMR parameters.

Waste site sediment character zation
program to be conducted.

LOW-LEVEL WASTE SITES

Core samoles of basin sediments taken
in 1973”.

Radiological survey ( 1977) of soil
and vegetation found elevated 1 evels
of radioactive ty.

Wells monitored for tri tium, gross
alpha, and gross nonvolatile beta.

In late 1978, 994 m3 of contaminated
soi 1 removed.

Core samples taken at that time.

Statistical anal ysis of groundwater monitoring
d~tan;hows the following to be present:

,-..
● Conductivity
● Hanganese
● Sodi urn
● Sul fate
● Bari Um

Sediment samples showed elevated levels of
metals and other inorganic.

None.

Statistical anal ysis of groundwater monitoring
data shows the foil owing to be present:

● Co”d”ctivi tv
●

●

●

●

●

Soi 1
●

●

Total organ; c carbon
Total organic halogen
pH
Sodium
Chloride

constituents include:
CesiuW137
Stronti urn-89, -90
P1 utoni urn-238●

Radiation measured at 90 mrad/hr.
Vegetation exhibited levels of

● Cesium-137 at 8200-8900 pCi/g
● Strontium-89, -90 at 5B,000 pCi/g

Groundwater monitoring data shows elevated
levels of tritium.

Soil constituents include:
● Cesium-137
. Strontium-89, -90

Footnotes on last page of table.



Table B-12. Site Investigations and Monitoring at Waste Management Facilities in the F- and H-Area Geographic Groupinga (continued) I TE

RCRA
Facility monitoring wellb Site investigations Monitoring results

Radioactive waste burial 15 wells
ground (643-7G) directly

associated
with 643-7GC

Radioactive waste burial 125 single
ground (643-G)

w
wells and 3

&
well clusters
directly

$- associated
with 643–Gal

Mixed waste managment 38 wells
facility (643-28G) are associat d

with 643-28G s

LOW-LEVEL WASTE SITES (continued)

Wells monitored for:
● Tritium

● Gross alpha
● Gross nonvolatile beta
● Mercury
● Lead
● Cadmium

MIXEO WASTE SITES

Groundwater wells monitored for:
● Tritium
● Gross alpha
● Gross nonvolatile beta
● Mercury
● Lead
● Cadmium

Following parmeters measured
for wells with history of
gross alpha or gross
nonvolatile beta activity

. Cobalt-60
● StrOntium-90
● Cesium-137
● Plutonium-238, -239

Ory boreholes used for in-situ gma
radiation measurements.

Additional soil coring planned.

27 new RCRA monitoring wells located
in clusters of 3 will be installed
with RCRA monitoring proposed
as part of postclosure detection
and compliance point monitoring.

A compaction study will determine the
physical characteristics of the waste
and overburden.

A borrow study will identify sources
of material for the final cover.

Groundwater constituents include:
● Gross beta
● Tritium
● StrOotium-90
● Technetium-99
● Cesium-137
● Cobalt-60
● Plutonium-238
● Curium-244
● Mercury
● Lead
● Cadmium

Groundwater constituents include:
● Gross alpha
. Gross beta
● Tritium
● Mercury
● Lead
● Cadmium
● StrOntium-90
● Technetium-99

● Cesium-137
● Cobalt-60
● Plutonium-238
● Curium-244

Tritium plume defined east of facility.

The presence of hazardous constituents in the
groundwater at the boundary of 643-28G has
not been established.

Footnotes on last page of table.



Table B-12. Site Investigations and Monitoring at Waste Management Facilities in the F- and H-Area Geographic Groupinga (continued) I TE

Facility monito$;~ wellb Site investigations Monitoring results

MIXED WASTE SITES (continued)

F-Area seepage basins FSB 76, 76A, B, C
(904-41G, 904-42G, FSB 77
904-43G) FSB 78, 78A, B, C

FSB 79, 79A, B, C
FSB 87A, B, C, D

Wel 1s monitored quarterly for RCRA and Statistical anal ysis of groundwater monitoring
SC~R parameters. data shows the presence of:

13 plume-definition wells installed in ● Conductive ty
fall 1984. ● Total dissolved solids

Soil samples frcin seepage basin ● T“rbidi ty
collected during several studies ● Sodium
(1971 and 1984). ● Zinc

Terrain conductivity survey cmnpleted. ● Nitrate
As of 11/5/87, 28 RCRA caaIDl iance wells ● PH

have been installed. ● Cadmium
● Copper
● Lead
● Mercury
● Manganese
● Nickel
. Gross beta
● Radim
● Chruni m
● F1 “ori da

(SaIIIPl ing techniques or well construction
may bias results. )

Additional probable groundwater contemi nants
include

● Gross alpha
● Tritim
● Stronti UM-90
● Selenim
. Barium

Probable soil contaminants include
● Pmeri ci UIn-241
● Cobalt-60
● Cesium-137
● Tritium
● Iodine-129
● Ni obi r95
. Promethi&147
● R“the”i_ 106
. Stronti UM-89, -90
● Urani *234, -235, -238
● Zi rconi -95
● Chromium
● Sodium
●

●

●

Zinc
Tin
Mercury

I F-22

Footnotes on 1 ast page of table.



I Table B-12. Site Investigations and I’lonitoring at Waste Hanagment Facili ties in the F- and H-Area Geographic Groupinga (continued)

RCRA
Facility monitoring wellb Site i nvesti gati onsc Monitoring results

MIXED WASTE SITES (continued)

F-Area seepage basin FNB 1
( 904-49G)

Wel 1s monitored quarterly for RCRA and Statistical anal ysis of groundwater mnitoring
FNB 2 SCtiWMR parameters. data indicates the presence of:
FNB 3 Sediment samples collected from basin ● Co”ductivi ty

● Nitrate

m
A H-Area seepage basins
m (904-44G, 904-45G,

904-46G , 904-56G)

FNB 4 i n June 1955.
Wastewater samples

in February 1985.

HSB
HSB
HSB
HSB
HSB
HSB
HSB
HSB
HSB
HSB
HSB

CO11 ected ● PH
● Bari IJM

65, 65A, B, C Wells monitored quarterly for RCRA and
66 SCWR parameters.
67 21 plume-definition wells installed in
6B, 6BA, B, C fal 1 1984.
69 0.9-m cores collected fran bottans of
70 H-Area basins in 1984.
71 Terrain conductive ty survey co!npleted.
j~, g, ~, ~ As of 11/5/87, 27 of 42 RCW cmpliance

B5A; B; C’
B6A, B, C, D

wells were installed.

● Ma”ga”ese
● Sodium
● Gross alpha
● Gross beta
● Radium
● Lead

Con;njents present in groundwater

● Mercury
● Lead
● Total dissolved “solids

Statistical anal ysis of groundwater mni toring
data indicate the following to be present:

● OH. ..
● Conductivity
s Total dissolved solids
● Manganese
● Sodium
. . Fluoride
● Nitrate
● mercury
● Gross beta
● Cadmium
● Radium
● Chloride

Additional constituents present:
● Gross alpha
● Tritium
● StrOntium-90
● Lead
● Barium
● Antimony

I TE

TC

Footnotes on last page of table.



Table B-12. Site Investigations and Monitoring at Waste Managment Facilities in the F- and H-Area Geographic Groupinga (continued)
I
TE

RCRA
Facility moni tori ng wel I b Site investigations ~ni toring results

MIXED WASTE SITES (continued)

Soi 1
●

●

●

●

●

●

●

●

●

●

● ,
●

●

●

●

●

●

●

●

●

●

column consti tuents include:
P1 utoni m23B
P1 utoni w239, -240
Americium-241
Ceri-144
Curi~244
Cobal t-60
Cesi@134. -137
Tritium
iodine-129
Promethio147
Strontium-89, -90
Ruthenium-106
Techneti urn-99
Uraniu-234, -235, -238
Zi rcOnium-95
Barium
Chromium
Sodium
Lead
Zinc
Mercury

asources: Ward, Johnson, and Marine, 1987; Huber, Johnson, and Marine, 1987; Scott, Killian, Kolb, Corbo, and Marine, 1987; Jaegge
1987; 00E, 1985; Killian et al, 1987a, b; Du Pent, 1985b; Odum et al., 1987. TC

bl~”?~~~ed hydrOgeologic units for these wells are the Barnwell and HCBean.
cSeepage 8-i. - -
dNot RCRAmonitoring wells.
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Table B-18. Site Investigations and Monitoring at Waste Management Facil i ties in the R-Area Geographic Groupinga
I
TE

RCRA
Facility monitoring wellb Site investigations Monitoring results

R-Area burning/rubble pits
(131-R, 131-lR)

R-Area acid/caustic basin
(904-77G)

RRP 1
RRP 2
RRP 3
RRP 4

RAc 1
RAc 2
RAc 3
RAc 4

R-Area Bi ngham Pump outage None
pits (643-BG, G43-9G,
643-1OG)

R-Area seepage basins 4B monitoring
(904-57G , 904-58G , wells ass O-
904-59G, 904-60G , ciated with
904-103G, 904-104G) R-Area reactor

seepage basinsd

t!A3ARCQUS WASTE SITES

Wel 1s monitored quarterly for RCRA and
SCHWMR parameters.

Waste sediment character zation
program to be conducted.

Wel 1s monitored quarterly for RCRA
and SCMR parameters.

Waste site character zation program
COMP1eted by third quarter of 19B5.,

Statistical anal ysis of groundwater monitoring
data indicates the fol lowing parameters to
bg p~~::

● Copper

Statistical anal ysis of groundwater monitoring
data indicates the following to be present:

● Conductive ty
● Chloride
● Total di ssolved solids
● Sodi urn

Sediment samples showed metals and
other inorganic to be present.

LOW-LEVEL WASTE SITES

No monitoring wells exist at outage
pits, and records yield no evidence
of core-sampling activity there.

R;~i~&~ivi ty in vegetation measured

Wells typically monitored for gross
alpha, gross nonvolatile beta, and
tritium.

Soil borings were analyzed from
sediment in and beneath backfilled
basins in J978.

Vegetation growing above outage pits shows
1 i ttl e or no elevation in activity levels

Groundwater constituents
include

● Strontium-90
● Gross alpha
● Gross beta

Soil contaminants include
● Cesium-137
● Strontium-90

asources: Huber, Johnson, and Marine, 1987; Ward, Johnson, and Marine, 19B7; Pekkala; Jewell , Holmes, and Marine, 19B7a, b. I TC
bTh@ mo”i tored hydrolgeologic unit for these wells is the Barnwell .
cSee page B-1.
dNot RCRA monitoring wells.

.,



Table B-20. Site Investigations and Monitoring at Waste Management Facili ties in the C- and CS-Area Geographic Groupi nga I TE

Facility moni to!!~ wel I b Site investigations Monitoring results

CS-Area burning/rubble
pits (631-lG, 631-5G,
631-6G)

C-Area burning/rubble
(131-C)

pit

y Hydrofluoric-acid spill
u area (631-4G)
m

Ford Building waste site
(643-n G)

H42AR~uS WASTE SITES

CSR 1 Wells monitored quarterly for RCRA
CSR 2 and SCMR parameters.
CSR 3 Waste site sediment character zation
CSR 4 program to be conducted.
No wells at
pit 631-6G

CRP 1 Wel 1s monitored quarterly for RCRA
CRP 2 and SCWR parameters.
CRP 3
CRP 4 Waste site sediment character zation

program to be conducted.

CSA 1 Wells monitored quarterly for RCRA
CSA 2 and SCHR parameters.
CSA 3 No soil -smple analyses performed.
CSA4

LOW-LEVEL WASTE SITES

None None

Statistical analysis of groundwater monitoring
data indicates the following to be present:

. Conductive ty
● Sodium

Statistical anal ysis of groundwater monitoring
data indicates the foil owing to be present:

● PH
● Co”d”ctivi ty
● Lead
● Manganese
● Sodium
● Total organic halogen
● Ni trate

Groundwater-moni torina resul ts indicate
the presence of: -

● Barium
● Manganese

None

Footnotes on last page of table.



Table B-20. Site Investigations and Monitoring at Waste Management Facil i ties in the C- and CS-Area Geographic Groupinga (continued)
I
TE

RCRA
Facility monitoring wellb Site investigations Honi toring results

MIXEO WASTE SITE

Ford Building seepage HXB 1 Wel 1s monitored quarterly for RCRA
basin (904-91G) HXB 2

Groundwater moni tori ng indicates the
and SCWMR parameters.

HXB 3
presence of:

Basin-characterization study cmpl eted ● Ni trate
in 1985. ● Mercury

● Lead
Soil character zation data indicate the

presence of:
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

Cesiu*137
Cobalt-GO
Strontium-90
Aluminum
Arsenic
Cadmi urn
Chromium
Copper
Iron
Mercury
Nickel
Selenium
Zinc
Amnonia
Fluoride
Sulfate
Phosphate

asources: Huber, Johnson, and Marine, 1987; Huber and Bledsoe, 19B7a; Huber et al., 1987; Pekkala, Jewell, Holmes, and Marine, 1987b; TC
Pekkal a, Jewel 1, Holmes, Simnons, and Marine, 1987.

bThe ~oni tored hydrogeologic unit for these wells iS the Barnwell.
cSee page 8-1.
‘Not RCRA ,moni tori ng wells.



Table B-25. Site Investigations and Monitoring at Waste Management Facilities in the TNX-Area Geographic Groupinga I TE

Facility moni to!~!g wel 1 b Site investigations Monitoring results

HAZARNUS WASTE SITES

O-Area burning/rubble pits OBP 1
(431-0, 431-lD) DBP 2

DBP 3
DBP 4

Wells monitored quarterly for RCRA
and SChWMR parameters.

Sediment samples to be taken frcin
facil i ties with similar inventories.
If contamination is indicated, all
burning/rubble pits with similar
inventories will be tested.

LDW-LEVEL WASTE SITES

TNX burial ground None
(643-5G)

No groundwater moni tori ng wal 1s
in imnediate vicinity of TNX

exist

burying ground.
No soil samples from burial area have

been anal yzed.
y
m MIXEDWASTE SITES
w

TNX seepage basin, 01 d XSB 1c
( 904-76G)

Wells monitored quarterly for RCW
XSB 2C and SCWR parameters.
XSB 3AC Basin-sediment and swamp-sediment

XSB 4C ;:a~8~ri zation program completed
XSB 5, 5AC
XSB 3TC

Statistical anal ysis of groundwater monitoring
data indicates the following to be present:

● PH
● Lead
. Nitrate
● Conductive ty
● Manganese
● Sulfate
● Copper

Uranyl nitrate is possible soil
constituent.

Statistical anal yaisof groundwater monitoring
data indicates the following are present:

pH
Conductivity
Barium*
Chromium*
Manganese*
Zinc*
Gross beta
Gross alpha
Radium
Total organic halogen
Total dissolved sol ids
Cadmium”
Copper*
Iron*
Sodium

*Probable sainpl ing artifacts.

Footnotes on 1 ast page of table.
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Table B-25. Site Investigations and Ho”i tori ng at Waste Hanageme”t Faci 1 i ti es in the TNX-Area Geographi C Groupi n9a ( COnti nued)
I
TE

RCRA
Facility monitoring wellb Site investigations Monitoring results

TNX seepage basin, new YSB 1A
(904-1O2G) YSB 2A

YSB 3A
YSB 4A

MIXEO WASTE SITES (continued)

● Nickel
● Nitrate
● Total organic carbon
● Beryllium
● Lead

Basin-sedim nent samples contained:
● C“rim243, -244
● Plut0niy~239, -240
● Radiuw2
● Thoriuw228
● Uranium-235
● Silver
8 Chrmium
● Copper
● Nickel
● Hercury
● Cyanide

Swamp-sediment samples contain:
● Radium-22B
● Thorium-228
● Triti”m
● Uranir235
● Chr~ium
● Mercury

Swmp water constituents include:
● Gross alpha
● Gross beta
● Radium
● Silver
● Chromium
● Copper
● Mercury
● Cyanide

Wells monitored quarterly for RCRA Monitoring indicates little if any
and SCWWt4R par~eters. groundwater contamination.

Sediment-sampling program (1 .5-M cores) Soil character zation indicates no
conducted in fourth quarter of 1985. significant organic contamination.

EP toxici tv tests show basin
sediments-to be nonhazardous.

Footnotes on 1 ast page of table.



Table B-25. Site Investigations and tloni toring at Waste Managment Facilities in the TNX-Area Geographic Groupinga (continued) I TE

Facility moni to~!~ wel 1 b Site investigations Moni tori ng results

MIXED WASTE SITES (continued)

The following constituents are found
in soils and groundwater:

● Bari Um
● Nickel
● Chrani um
● Lead
● Ni trate
● Phosphate
. Sodi urn

aSOurces: Huber, Johnson, and Marine, 1987; Dunaway, Johnson, Kingley, Simnons, and Bledsoe, 19 B7a, b; Dunaway, Johnson, Kingley, TC
Simons, Bledsoe, and Smith, 1987.

bThe mOni tored hYdrogeOIOgi~ unit for these wells is the Pleistocene alluvium.

cNon-RCRA wel 1s.



Table B-26. Site Investigations and Moni tori ng at Waste Management Faci 1 i ty i n the D-Area Geographic Groupi nga

RCRA
Facility moni tori ng wel 1 b Site investigations Moni tori ng results

I TE

D-Area waste oi 1 basin 00B 1 Wel 1s monitored quarterly for RCRA Statistical anal ysis of groundwater
(631-G) DOB 2 and SC1’iWl’lRparameters.

NB 3
monitoring data shows that lead is

Sediments beneath waste-oi 1 basin
OfJB 4

the only constituent that is
to be character zeal.

Fol 1 owi ng parameters to be measured:
significantly elevated in a down-
gradient well.

● EP toxicity-metals
● Acid-base and neutral

organi cs
y ● Volatile organics

● Oil and grease

TC

G
aSource: Huber, Johnson, and Bledsoe, 1987.
bThe ~onj tored hYd~OgeOIOgiC “nit fOr these wells i s the Plei Stocene all Uvium.

I
TC



Table B-27 . Site Investigations and Monitoring at the Road A Area Geographic Groupinga I TE

Facility Site investigations MOni toring results

Road A chemical basin BRD 1 Wells monitored quarterly for RCW Elevated levels of lead are evident in a / ‘rC
(904-lllG) BRO 2 and SCtlUMR parameters. downgradient well .

BRO 3 No soi 1 or sediment character zation
8R0 4 studies have been performed.

aSource: Pickett, Musks, and Bledsoe, 1987.
bThe monitored hydrogeologic unit for these wells is the McBean. / ‘rC



Table B-30. Site Investigate ons and Monitoring at Waste Management Facilities in the K-Area Geographic Groupi nga I TE

RCRA
Facility moni tori ng wellb Site investi gationsc Monitoring results

K-Area burni nglrubble pit
(131-K)

K-Area acid/caustic basin
(904-80G)

K-Area Bingham Pump
outage pit (643-l G)

KRP 1
KRP 2
KRP 3
KRP 4

KAc 1
KAc2
KAc3
KAc4

None

HAZAROOUS WASTE SITES

Wells monitored quarterly for Statistical anal yses of ground-
RCRA and SCMMR parameters. water moni toring data indicate

Waste site character zation the fol lowing are present:
program to be conducted. ● Nickel

● Conductive ty
● Manganese
● Sodium
. Total organic halogen
● Sulfate

Wel 1s monitored quarterly for
RCRA and SC~R parameters.

Waste site character zati on
program completed third
quarter of 1985.

LOW-LEVEL WASTE SITES

No monitoring wells exist at
outage pits, and records
yield no evidence of core-
sampling activity there.

Radioactive ty i n vegetation
measured in 1970.

Statistical anal ysis of ground-
water moni toring data indicates
t~ j~ll owi ng are present:

● Conductivity
● Chloride
● Sul fate
● Sodium
● Total organic halogen

Sediment samples showed the presence
of metals and other i norganics.

Vegetation growing. above
outage pits shows 1 i ttl e
elevation in activi ty
levels above background.

Footnotes on last page of table.



Table B-30. Site Investigations and Monitoring at Waste Management Facilities in the K-Area Geographic Groupinga (continued) I ‘E

RCRA
Facility moni tori ng weI I b Site investigations 140ni tori ng results

LOW-LEVEL WASTE SITES (continued)

K-Area seepage basin
(904-65G)

KSB ld Wel 1s typical 1 y ~ni to red for Groundwater moni tori ng
KSB zd gross alpha, gross nonvol - results show 1 i ttl e evidence
KSB 3d stile beta, and tritium.
KSB ad Anal yses of soils beneath

of contami nati on.
Basin soils contain:

reactor-area seepage, basin ● Cesiuti137
conducted in 197B. ● Stronti urn-90

● Cobalt-60

aSources: H“ber, Johnson, a“d Marine, 1987; Ward, Johnson, a“d Marine, 1987; Pekkala, Jewell, Holmes, and Marine, 1987a, b.
bThe ~o”itored geohydrologic “nit for these wells is the BarnWell.
cSee page B-1.
dNot RCRA monitoring wells.

I Tc
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Table B-32. Site Investigations and Monitoring at Waste Management Facili ties in the L-Area Geographic Groupinga
, ,,I!,

Facility
RCM monit r-

ing well g Site investigations Monitoring results

~ZARWUS. WASTE SITES

L-Area burning/rubbla ii t LRP 1
(131-L) LRP 2

LRP 3
LRP 4

L-Area acid/caustic basin LAc 1
(904-79G) I,Ac 2

MC 3
WC 4

CMP pits
w (080-17G, 080-17. lG,
~ 080-18G, 080-18.lG,

080-18.2G, 080-18.3G,
L 080-19G)

CMP
CMP
CMP
CMP
CMP
CMP
CMP
CMP
CMP

8A, 8, C
9B, C
10B, C
llB, C, TA
12A, B, C
13B, C
14B, c
15A, B, C
168

Wells monitored quarterly for
RCRA and SCHR parameters.

Waste site sediment characterization
program to be undertaken.

Wel 1s monitored quarterly for
.RCRA and SCMR parameters.

Waste site characterization
program ‘ccinpl eted third
quarter of 1985.

Wells monitored quarterly for
RCRA and SC~R parmeters.

Soi,l borings taken and contami -
nated soil excavated f rein pits
(1984).

Area capped with impenneabl e
plastic and soil cover.

Groundwater moni tori ng
indicates no contaminants
present.

Statistical anal ysis of
‘groundwater monitori ng
data indicates the
following are present:
● PH
● Conductive ty
● S“1fate
● Sc,dium

Sediment samples showed
presence of metals
and other inorganic.

Statistical anal ysis of
groundwater data shows
the foil owing are present:

● Conductive ty
● Zinc
● Ni trate
● Sulfate
● PH
● Sodium

Groundwater constituents
include:

● 8e”ze”e
● Methyl ene chloride
● Tetrachloroethy lene
● Tol”e”e
● Bi sphthalate
● Lead
● Mercury
● Zinc
● Copper

TC

Footnotes on 1 as t page of table.



Table B-32. Site Investigations and Honi toring at Waste Managment Faci 1 i ties in the L-Area Geographic
Groupinga (continued) I TE

Faci Ii ty
RCRA moni t r-

ing well g Site investigations Monitoring results

LOW-LEVEL WASTE SITES

L-Area Bingham pump None No monitoring wells exist at Vegetation growing above
outage pits (643-2G, outage pits, and records yield outage pits shows little
643-3G) ‘no evidence of core-sampling activity.

activity there.
Radioactivity in vegetation

measured in 1970.

MIXEOWASTE SITES

L-Area oil and chemical
basin (904-83G)

LCO 1 Wells monitored quarterly for
LCO 2 RCRA and SC~R parameters.
LCO 3 Basin water, basin sediment,
LCO 4 and soil under basin sampled

in early 1985.

Groundwater constituents
include:

● Cadmium
● Chrmium
● Mercury
● Nickel
● Lead
● Tetrachl oroethylene

Possible basin-soil
taininants include

● &nericium-241
● Antimony-125
● Cesium-137
● Cobal t-60
● E“ropi “m-15Z
● Europi urn-l S4
b E“ropi”~lS5
● P1 utoni UW238
● P1 utoni “m-239,
● PrMethium147
● Stronti ~90
● Tritium
● Urani UM-23S
● Urani UM-238

asources: Huber, Johnson, and Marine, 1987; Ward, Johnson, and Marine, 1987; Scott, Kolb, Price, and Bledsoe, 1987; I TC
Pekkala, Jewell , Holmes, and Marine, 1987b; Pekkala, Jewell , Price, and Bledsoe, 1987.

bThe ~oni tored hydrogeologic unit is the Barnwell.

cSee page B-1.

cOn-

-240



Table B-33. Site Investigations and Honi tori ng at Waste Management Faci 1 i ti es in the P-Area Geographic Groupi nga

I
TE

RCRA moni tgr-
Facility i ng wel 1 Site investigations Monitoring results

P-Area burning/rubble pit
(131-P)

WROOUS WASTESITES

PRP 1A Wel 1s monitored quarterly Statistical anal ysis of mOnitOr-
PRP 2 for RCRA and SCWR
PRP 3

ing data indicates the following
parameters.

PRP 4
to be present:

Waste site sediment character zation ● PH
to be perf onned. ● Barium

P-Area acid/caustic basin PAC 1 Wells monitored quarterly for

y
(9C!4-78G) PAC 2 RCRA and SC~R parameters.

PAC 3 Waste site characterization
.
N

PAC 4

0

program cunpl eted third
quarter of 1985.

● Lead
● Conductive ty
● HagnesiunI
● Sodi urn
● Total organic carbon
● Total organic halogen

Statistical anal ysis of ground-
water monitoring data indicates’
the following are present:

● PH
● Conductivity
● Sodium
● Zinc
● Sulfate
● Total dissolved solids
● Chloride

Sediment samples showed metals and
other inorganic to be present.

P-Area Bi ngham pump outage None
pit (643-4G)

LOW-LEVEL WASTE SITES

No monitoring wells exist at Vegetation growing above outage
outage pits, and records pits shows elevated but low
yield no evidence of core- levels of activity. ITCsampling activity there.

Radioactivity in vegetation
measured in 1970.

a . Huber, Johnson, and Marine, 1987; Ward, Johnson, and Marine, 1987; Pekkal a, Jewel 1, Holmes, and Marine, 1987a, b.
b~er~~~toring hYdrOgeOIOgi~ ““i t for these wells is the Barnwell

cSee page B–1.
.I ‘c

‘Non-RCRA wells.



Table B-34. Site Investigations and Monitoring at Miscellaneous Area Waste Management Facil itiesa

RCRA monitor-
Facility i ng wel 1 Site investigations Honi toring results

SRL oil-test site (080-16G) None Soil beneath oi 1 test site Constituents present in
plots character zed at soil include waste oil.
depths of 0-15, 15-30,
and 30-45 cm.

Guns{ te 720 rubble pit None No studies on soil sur- None.
rounding site have been
per fotmed to date.

aSources: Johnson, Pickett, and Bledsoe, 1987; Huber and Bledsoe. 1987b.

I TE
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Table B-6. Site Investigations and Monitoring at Waste Management Faci 1 i ti es in the A- and M-Area Geographic Groupi nga I TE

Facility
RCRA

monitoring wel lb

Motor-shop seepage basin AOB 1
(904-11OG) AOB 2

Metal s-burning pit ABP 1A
(731 -4A)/miscellaneous ABP 2A
chemical basin (731-5A) ABP 3

ABP 4

Si lverton Road waste
y site (731-3A)

E

SRW
SRW
SRW
SRW
SRW
SRW
SRW
SRW
SRW
SRW
SRW
SRW
SRW
SRW
SRW
SRW

~, 2A, 2B
3A
4
5
6
7
i
9, 9A, 9B
10
11
12A,
13A,
14A,
15A,
16A,

Metal lurgical-Lab basin AMB 1A
(904-11OG) AMB 2

AMB 3A

Site i nvesti gati onsc Moni tori ng results

HAZAROOUS WASTE SITES

Wel 1s monitored quarterly for RCRA and
SCWMR parameters.

Liquid sample from basin has been
anal yzed.

Sediment beneath basin to be
character zed.

Wel 1s monitored quarterly for RCRA
and SCWMR parameters.

Surface soil analysis conducted in
January 1986.

Wells monitored quarterly for RCRA and
SCHWMR parameters.

Waste-site sediment character zati on
program completed in 1983.

Conductivity survey completed.

12C
13C
14C
15C
16C

Wel 1s monitored quarterly for RCRA and
a“d SCWMR parameters.

Soil and basin-water character zati on
program completed i n 1985.

Trace quantities of following materials
present in the basin liquid:

● Ethylene gl ycol
● Kerosene
8 Motor oil
● Grease

Trichl oroethylene and tetrachloroethyl ene
found in wells A8P-2A and ABP-3.

S;;~ace soil analysis indicates presence

● Tetrachl oroethylene
● Trichloroethylene
● Trans, 1,Z-dichloroethylene

Groundwater constituents include: I TC
● Tri chl oroethyl ene
● Tetrachl oroethyl ene
● 1,1 ,1-trichloroethane
● Chloroform
● Barium (Metals not observed
● Cadmium in recent surveys)
● Chromium
● Lead
● Iron

Waste sediment analysis inconclusive.
Soil constituents might include:

I
TC

● Trichloroethylene
● Tetrachl oroethyl ene
● 1,1 ,1-trichloroethane

Conductivity anomalies most likely due to
increased clay content or metal objects \ TC

Sediment samples contain no organic compounds
or metals above EPA guidelines.

8asi n-water samples pass al 1 drinking-water
standards except those for PH and iron

Footnotes on 1 ast page of table



Table B-6. Site Investigations and Monitoring at Waste Management Faci 1 i ties in the A- and M-Area Geographic Groupi nga (continued)
I
TE

RCRA
Facility moni tori ng wellb Site investigations Monitoring results

HAZARDOUS WASTE SITES (continued)

Burning/rubble pits ARPIA Wells monitored quarterly for RCRA and
(731-A, 731-1A) ARP2

Statistical anal ysis of groundwater monitoring
SCWMR parameters. data shows the following to be present:

ARP3 Waste-site sediment character zati on ● Manganese
ARP4 program to be initiated. ● Sodium

● S“1 fate
● Nitrate
● Iron [ ‘rC

LOW-LEVEL WASTE SITES

SRL seepage basins ABS 1A Wel 1s monitored quarterly for RCRA and

[904-53G (twO basins), ABS 2A SCWMR parmeters.
904-54G , 904-55GI ABS 3 Seepage basin sediment character zation

ABS 4
ABS 5A

program completed in 1983.

Statistical anal ysis of groundwater data
indicates the following are present:

● Manganese
● Sodium
● Chloride

Trichloroethyl ene and tetrachl oroethylene
present in groundwater but might be from
another source.

Analysis of sediment cores showed the
following to be present:

● Arsenic
● Cadmi urn
● Chromium
● Copper
● F1 “oriole
● Lead
● Mercury
● Nickel
● Silver
● Sodium
● Americium-241
● Cesium-137
● Cobal t-60
● Curi urn-243, -244
● Plutonium-238
● P1 u toni urn-239, -240
● Strontium-90
● Urani urn-235, -238
● Ti-itium

TC

I TC

Footnotes on last page of table.



Table B-6. Site Investigate ons and Monitoring at Waste Management Faci 1 i ti es in the A- and M-Area Geographic Groupi nga (continued)

RCRA
Facility moni tori ng wellb Site i nvestigati onsc Moni tori ng results

MIXED WASTE SITES

M-Area settling basin MSB 1A Wel 1s monitored quarterly for RCRA and
(904-51G) MSB 2A SCWMR parameters.

Lost Lake MSB 3A Initial (19 B1-~982) waste-site
(904-112G) MSB 4A character zat~ on studies examined

MSB 5A waste liquid and sludge, as well
MSB 6A as soil under basin and in overflow
MSB 7A ditch, seepage area, and Lost Lake.
MSB 8A Extended character zati on program
Additional wells (1984-1985) sought to confirm results

to be installed of 1981-1982 study and provide
additional data to suDDort cl OSure
activities. ●

●

●

●

●

●

●

●

●

●

S071
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

Statistical analysis of groundwater monitoring
data indicates the fol lowing are present:

● Conductive ty
● Total dissolved solids
● Gross beta
● Total organic halogen
●

●

●

.
●

PH
Gross alpha
Radium
Ch romi urn
Manganese
Sodium
Nickel
Chloride
Cyanide
Fluoride
Ni trate
Sul fate
Dissolved organic carbon
Phenols
Total organic carbon
Zinc
constituents include:
Bi sphthal ate
Tetrachl oroethylene
1,1 ,1-trichloroethane
Oi-n-octyl phthalate
Toluene
Tetrachl orobi phenyl
Pentachl orobiphenyl
Hexachl orobi phenyl
Tri chloroethyl ene
Methylene chl oriole
fg~ium

Nickel
Copper
Chromium
Barium

aSources: Huber, Johnson, and Bledsoe, 1987; Pickett, Musks, and Marine, 1987; Scott, Kill ian, Kolb. Corbo, and Bleds Oe, 1987;
Geraghty and Miller, 1985; Michael , Johnson, and Bledsoe, 1987; Huber, Johnson,
and Bledsoe, 1987.

and Marine, 7987; FowJer et a? ., 7987; Pickett, Colven,

bThe monitored hydrogeologic unit for these wells is the McBean.
cSee discussion on page B-1

I TE
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APPENDIX C

REMEDIAL, TREATMENT, AND CLOSURE TECHNIQUES

This appendix describes potential remedial, treatment, and
techniques and their applicability to existing waste sites

closure action
on the Savannah

River Plant (SRP). It iiso provides the basis ~or identification of remedial
and closure actions associated with the existing waste site alternatives
described in Sections 2.2.2 and 4.1 and assessed in this environmental impact
statement (EIS).

The alternatives for the modification of waste management activities at exist-
ing waste sites are as follows:

● Removal of waste to the extent practicable at all waste sites, and
remedial and closure actions, as required

● Removal of waste to the extent practicable at selected sites, and
remedial and closure actions, as required

● No removal of wastes, but remedial and closure actions, as required

● No action; that is, no removal of wastes and no remedial and closure
actions

The principal remedial, treatment, and closure actions potentially associated
with these alternatives are the following:

●

●

●

Groundwater pumping and possible chemical or physical treatment of
recovered groundwater

Treatment of hazardous waste as a limited treatment application

Surface sealing and capping as a closure action

Hundreds of engineering concepts and actions are available for the treatment
of wastes, for the remediation of waste sites, and for closure actions,
although their feasibility has not been determined. The techniques described
in this appendix either have been initiated or are considered to be both
technically and economically attractive to the U.S. Department of Energy (DOE)
for existing waste site remediation. The descriptions of techniques for
potential remedial actions are derived from two handbooks published by the
Us. Environmental Protection Agency (EPA, 1982; 1985). This EIS does not
select any specific remedial, treatment, or closure technique. DOE plans to
conduct studies involving groundwater monitoring and modeling and the
feasibility of approaches to establish firm remedial actions; the basis for
these studies will be an alternative strategy selected by DOE.

Section C.1 describes corrective (remedial) actions, including permeable bed
treatment, groundwater pumping, and impermeable barriers, and their applica-
bility. Section C.2 describes the direct treatment of wastes and includes
general information on biological, chemical, and mechanical techniques for
waste treatment; it also addresses the applicability of these techniques to
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SRP waste types. Section C.3 addresses closure actions, such as surface
sealing and capping, water diversion and control systems, and leachate control
systerns. Section C.3 also describes the applicability of the closure actions
to existing SRP waste sites.

C.1 CORRECTIVE ACTIONS

Corrective actions for dealing with groundwater contaminated by waste disposal
sites are complex and dependent upon many variables. Many variables are site-
specific, including local topography, geology, surface-water and groundwater
hydrology, and existing and proposed future site development.

Corrective actions for dealing with contaminated groundwater include the fol-
lowing: (1) in situ treatment; (2) groundwater pmping; and (3) containment
or diversion. In situ treatment is a method by which contaminated groundwater
is allowed to flow through permeable treatment beds (e.g., activated carbon).
The beds are installed vertically below the ground surface and are designed to
filter contaminants. Groundwater pumping is used to remove contaminated
groundwater for treatment, contain a groundwater plume, or lower the ground-
water so it does not contact the waste disposal area and become contaminated.
Containment or diversion is the installation of impermeable barriers. These
barriers are positioned below the ground surface to either prevent groundwater
from migrating away from the site (containment) or divert groundwater and pre-
vent contact with waste insterials(diversion). Although the following para-
graphs describe the corrective actions individually, an effective design often
combines two or more actions.

C.1.1 PERNEABLE TREATNENT BEDS

Cl. 1.1 Description

Permeable treatment beds are sections of porous media through which contami-
nated groundwater passes and which remove the contaminants through physioc-
hemical processes. Installed vertically below the ground surface in a manner
similar to, and often with, slurry walls, permeable treatment beds are a
viable means of in situ treatment (see Figure C-1).

Construction of a permeable treatment bed entails excavating a trench to
intercept the flow of contaminated groundwater, filling the trench with the

appropriate mterials, and capping it. The trench extends to a confining
layer at some depth below the ground surface. Permeable treatment beds are
economical where the water table is close to the surface, and the aquifer is
shallow with bedrock or a confining layer limiting the depth to which the fill
must be placed. The width of the trench is determined by the velocity of the
groundwater flow, and the contact time required for effective treatment.
Finally, the trench must be lcIngenOugh to contain the plume and prevent it
from circumventing the treatment beds.

The following materials ~re ~aed in permeable beds to remove contaminants from
groundwater: (1) crushed limestone or crushed shell; (2) activated carbon;
(3) glauconitic greensands or zeolite; and (4) synthetic ion exchange resins.
Each of these ~terials is effective for the removal of specific contaminants;
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Figure C-1. Installation of a Parmeabla Traatmant Bed

however, they are limited in service life to varying degrees and must eventu-
ally be replaced or regenerated.

Crushed Limestone

Permeable treatment beds of crushed limestone contain granular mterials vary-
ing from gravel- to sand-size particles. The particle size used depends on
the results of the analysia of the type of soil in which groundwater flows and
the level of groundwater contamination. Limestone is used. to neutralize
acidic flow. It also can be used to remove metallic contaminants such as cad-
mium, iron, and chromium from groundwater.
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Activated CarbOn

Activated carbon is a carbon compound that has been heated without oxygen to
activate its eOres. This material, which generally is derived from coal or

wood, varies from pebble to sand size; it is alsO available in pOwder fOrm.
Activated carbon iS used to remove organic contaminants, such as carbon tetra–
chloride and polychlorinated biphenyls.

Glauconitic Greensands

Glauconite is a hydrous aluminosilicate clay mineral, rich in ferric iron and
potassium. Glauconite occurs as dark, light, or yellowish-green pellets 0.9
to 1 millimeter long, as casts of fossil shells, as coatings and other grains,
and as a clayey matrix in coarser-grained sediments. Glauconitic greensand
deposits of the Atlantic Coastal Plain have a high potential for the removal
of heavy metals from contaminated water. High remova1 efficiencies are
reported for copper, mercury, nickel, arsenic,’and cadmim.

Other Materials

Other materials that are used for removing contaminants from groundwater are
zeolite and synthetic ion-exchange resins. These materials are effective in
the removal of heavy metal contaminants but are seldom economical for perme-
able beds because of problems with short life, high cost, and regeneration.

C.l.1.2 Applicability

Permeable treatment beds have limited applicability on the SRP. The depth to
groundwater at most of the waste sites is from 12 to 30 meters. The “green
clay” is the first effective confining layer. It generally lies about 30 to
61 meters below the surface, except near Upper Three Runs Creek where it out-
crops (see Sections 3.4.1 and 3.4.2).

C.1.2 GROUNDWATER PUMPING

C.I.2.1 Description

Groundwater pumping alters the elevation of the groundwater through the devel-
opment of a cone of depression around the well. If wells are placed closely
together, the combined cones of depression result in a depression network,
which can lower the effective elevation of the groundwater over a large area.
Groundwater pumping serves two purposes: it retrieves contaminated ground-
water for treatment (Section C.2) and reduces further migration of the con-
taminants.

Groundwater pumping LISeSpreps to draw the groundwater to the surface through
a series of wells. An adequate well system requires a careful evaluation of
site conditions; a knowledge of seepage and groundwater flow to wells or well-
points; and an understanding Of well.s, wellpoints, and pumping equipment. Any
grOundwater 10wering (also referred to as dewatering) technology requires
Careful consideration Of the possible effects of its implementation.
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Wellpoints

Wellpoints are small well screens approximately 5.1 to 7.6 centimeters in
diameter and 0.3 to 1.1 meters long. They are manufactured with brass or
stainless-steel screens and with closed ends, drive-point tips, or self-
jetting tips. Self-jetting-type wellpoints are installed in the ground with
water flowing out the tip under high pressure. Closed end or plain tip
wellpoints are installed into predrilled boreholes. Drive-point tips are
installed directly via dro”phanunerand are suitable for some soils. Lines or
rings of wellpoints installed on 0.9- to 3.6-meter centers and attached to a
common header pipe (15 to 30 centimeters in diameter) and connected to a
wellpoint pump (a combined vacuum a“d centrifugal pump) are called a wellpoint
system (see Figure c–2).

Wellpoints are a common method of dewatering for construction purposes. They
are applicable where the required depth of drawdown is no greater than 4.6 to
6.1 meters below the center of the header. Discharge capacity is generally on
the order of 0.95 to 1.9 liters per second.

Swing Joint with Shut-Off Cock

-

M
.,:.,...”..:, .
-. ..,? Lowered Water Table. ,;,

,’,;> J..
,.. .

!Sand and Gravel Filte!

Covered with ~.~;

N
Filtering Sand “.~~ ~ ..

.. ., ~; ~.
,. ,,
.: -

Jetting Holes ~., .1”

S0”,.,: Adapted from EPA, 1985.

Figure C-2.Well Point
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Deep Wells

Deep wells differ from wellpoints by their function, which is to pump heavy
flows over large vertical distances. These are typically large–diameterwells
with diameters that range from 15 to 51 centimeters. Well screens typically
range in length from 6 to 23 meters. Screens consist of a commercial-type
water well screen or a perforated metal pipe often surrounded with a properly
graded sand and gravel filter. Deep wells need 6- to 61–meter centers,
depending on conditions. Pumping is performed with a submersible or vertical
turbine pump installed near the bottom of the well. Well pumps are available
in sizes from 0.3 to 379 liters per second, with head capabilities up to 183
meters.

Jet-Eductor Wells

Jet-eductor wells are wellpoints modified to provide lifts in excess of the
typical 5- to 6-meter physical limits of”standard wellpoints. Such a well is
a wellpoint attached to the bottom of a jet-eductor pump, with one pressure
pipe and a slightly larger return pipe.

Vacuum Wells

Vacuum wells are modified wellpoints or deep wells. The screen and riser pipe
of a vacuum well are surrounded with a free-draining sand filter extending to
within a few feet of the surface. The remainder of the soil is sealed with
bentonite or impervious soil. The vacuum within the well effectively
increases the hydraulic gradient toward the well or wellpoints.

Vertical Sand Drains with Wellpoints or Deep Wells

Vertical sand drains are used with deep wells and wellpoints to drain strati-
fied soils where impermeable strata lay on top of more pervious strata. The
drains are constructed by drilling vertical boreholes through the impermeable
layers and are extended to underlying impermeable layers where wellpoints are
placed. The boreholes, usually 41 to 51 centimeters in diameter, are continu-
ously cased during advancement. The borings are filled with sand or other
appropriate Pervious material and the casings removed. A system of vertical
sand drains is installed on 1.8- to 3.O-meter centers.

Sand drains with wellpoints or deep wells are applicable where a less perme-
able zone above a more pervious zone needs to be drained. The sand drains
intercept the flow in the upper zone and drain it to the lower zone where the
pressure is kept reduced by pumping from deep wells.

C.1.2.2 Applicability

Groundwater pumping is considered a viable method for recovering certain types
of contaminated groundwater for treatment at the SRP based on previous experi-
ence with groundwater contaminants. Generally, deep wells with submersible
pumps would be required. Tbe capacity of each well is limited due to the
rather low transmissi”ity of the tertiary aquifer in areas where contaminated
groundwater has been identified. In the M-Area, for example, a system of 11
recovery wells is in operation. The recovered groundwater is routed to a 25-
liter-per-second air stripper that removes volatile organic compounds.
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In addition to this ongoing application, all potential groundwater remedial
actions identified in Appendix F would apply such pumping to recover the
groundwater for treatment. Groundwater pumping would also be used to prevent
further migration of contaminants.

C.1.3 IMPERMEABLE BARRIERS

Impermeable barriers are underground structures designed to restrict ground-
water. The term “impermeable” is used in the context that most common types
of barriers are more appropriately labeled “1OW permeability” barriers. The
subject of impermeable barriers is readily divided into two broad categories,
configurations (Section c.1.3.1) and types (Section c.1.3.2).

C.1.3.1 Barrier Configuration

The configuration of the impermeable barrier is its vertical or horizontal
position relative to the waste site. Configurations are called upgradient,
downsradient. circumferential, keyed (fully penetrating)- Or han~in~ (~ar-,–. - -..
tially peiet’rating ) . Impermeable ‘barriers in use today include slurry walls,
grout curtains, and sheetpiles. Table C-1 sununarizesthe configurations
impermeablebarriers.

Keyed or Fully Penetrating

Keyed impermeable barriers are designed to block flow from passing through
area in which they are located. They are vertical structures that are carried
from the ground surface to a confining stratum or impervious layer at some
depth. The barrier structure is “keyed” into the confining stratum, as shown
in Figure C-3.

for

the

Hanging or Partially Penetrating

Hanging impermeable barriers are not keyed into a low permeability confining
stratum. This configuration is generally used to control lighter-than-water
contaminants such as petrolem products, which float on the top of the ground-
water. The depth of the barrier depends on several variables, including the
thickness of the floating contaminant layer and the anticipated lowest possi-
ble water table elevation.

Circumferential Placement

In circumferential placement, an impermeable barrier is installed completely
around a waste site. With a cap and a leachate collection system, this bar-
rier can reduce or eliminate the migration of contaminants.

Upgradient Placement

Upgradient placement is the positioning of the wall on the groundwater source
side of a waste Site. This type of placement is used to divert contaminated
groundwater around the wastes where there is a relatively steep gradient
across the site. Therefore, clean groundwater is prevented from becoming con-
taminated and leachate generation is reduced (see Figure C-4).
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Table C–1. Sununaryof Configurations for Impermeable Barriers

Horizontal Configuration

Vertical
Configuration Circumferential

Keyed-in ● Most common and ●

expensive con- ●

figuration to
use

● Moat complete
containment

● Vastly reduced
leachate ●

generation

Hanging ● Used for float- ●

ing contamin- ●

ants moving in
more than one
direction (such
as on a ground- ●

water divide)

Upgradient Domgradient

Not CO~On ● Used to capture
Used to divert miscible or
groundwater sinking contam-
around site inants for
in steep treatment or
gradient use
situations 9 Inflow not
Can reduce restricted, may
leachate raise water
generation table

Very rare ● Use to capture
May temporarily floating cOn-
lower water taminants for
table behind treatment or
it use

Can stagnate ● Inflow not
leachate but restricted, may
not halt flow raise water

table

I I

Figure C-3. Fully Penetrating Impermeable Barrier
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Figure C-4. Plan of Upgradient Placement with Drain

The design of upgradient barriers depends on site-specific variables. The
actual site setting and the contaminants involved determine whether an upgra-
dient wall can be keyed or hanging. Drainage and diversion structures might
be needed to alter the flow of clean groundwater (see Figure C-5).

Downgradient Placement

Installation of an impermeable barrier at a waste site at the side opposite
the groundwater source is referred to as downgradient placement (see Figure
C-6). The barrier serves as a temporary container of leachate and facilitates
its easy recovery. Becauae it does not reduce the amount of groundwater
entering the site, it is practical only in situations, such as near drainage
divides, where there is a limited flow of groundwater. Without a means of
recovery (i.e., deep wells or wellpoints), the volume of the barrier as a con-
tainer would eventually be exceeded and contaminated groundwater would flow
around the barrier and continue downgradient. Downgradient placement can use
keyed- or hanging-type construetion.

C.1.3.2 Barrier Types

The type of barrier chosen is a function of many variables, such as availabil-
ity of materials, costs, required strength, and required permeability. Type
and configuration are considered simultaneously and depend on the overall
characteristics of each site.

Slurry Walls

Slurry trench construction developed in the mid–1940s from the technology of
clay-mud suspensions pioneered in oil well drilling operations in the early
1900s. Today, this practice covers a range of construction techniques from
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Source: Adapted from Spooner er ./., 1985.

Figure C-5. Cut-away Cross-section of Upgradient Placament with Drain

Figure C-6. Plan oi Downgradient Placement
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simple to complex. In recent years, engineers and contractors have become
aware of the low cost and nearly universal SLICCeSSof sIurry wall cutoffs.
This technique has l~~g~ly ~epl~ced such m~th~d~ ~S g~~ut ~urtain and sheet

piling cutoffs.

TWO principal types of slurry walls, soil–bentonite (SB) and cement-bentonite
(CB), are in common use. The names are derived from the key ingredients in
the slurries used to construct each respective wall. Bentonite is a clay
mineral that is highly expansive when combined with water; it can swell 10 to
12 times its original volume.

Slurry walls are constructed by excavating a trench to the desired depth; mix-
ing a slurry of soil, bentonite, and water or of cement, bentonite, and water;
and backfilling layers of the slurry (see Figure c–7). As the backfilling
continues, the trench becomes completely filled with a monolith of soil or
cement and bentonite of extremely low permeability.

Source: AdaDtcd fror,, Sl>o<,,,cr et .?1., 1985.

Figure C-7. Construction of a Slurry Wall
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Grout Curtains

Grouting is the pressure injection of One of a variety of special fluids into
a rock or soil body. These fluids set or gel into the rock or soil voids,

greatly reducing permeability and increasing the strength of the previously

ungrouted mass. Grouting of both soil and rock is a technology that has been
used successfully fOr decades in the field of dam design and construction.
The major use of curtain grouting is to seal voids in porous or fractured rock
where other methods’of groundwater control are impractical or likely to be
ineffective.

Grouts can be divided into two min categories, suspension and chemical
grouts. Suspension grouts contain cement mixed with fine particle materials,
such as sand, clay, or bentonite. Chemical grouts consist of newtonian-type
fluids, either natural or synthetic, manufactured and marketed under various
trade nsmes. Sxsmples of chemical grouts include bituminous emulsions and
sodium silicate with settling agents, accelerators, or hardeners.

The grouting process involves drilling holes to a predetermined depth below
the ground surface and injecting grout with special equipment. A line of
holes in single, double, or triple staggered rows is advanced vertically into
the subsurface area. Grout is injected into every other hole to a predeter-
mined depth; this is done until grout has been injected into each hole and the
hole is filled (see Figure C-8)!

Few data are available on the ability of the grouts to resist chemical degra-
dation when contacted by contaminants. Special consideration should be given
to the reaction of chemical grouts with the leachate. Testing should be con-
ducted to determine these reactions before this grouting is used.

Sheetpile Walls

Sheetpile walls are narrow structural members that are driven below the ground
surface mechanically to a desired depth. Sheetpiles, which are made of wood,
concrete, or steel, serve a variety of functions in the construction indus-
try. Wood is an ineffective water barrier; concrete is used primarily where
great strength is required; and steel, which is an adequate sheetpile wall
when used for groundwater cutoff, is the most cost-effective material
available.

Steel sheetpiles are thin-walled, interlocking sections that are driven into
the ground by pnemt ic, steam, or vibratory piledrivers. They are manufac-
tured in a variety of shapes and steel strengths. Lengths of the piles vary
from 1.2 to 12 meters, while typical widths range from 38 to 51 centimeters.
Longer lengths are available by special order.

C.1.3.3 Applicability

Barrier walls might be appropriate as a possible corrective action at the
Savannah River Laboratory (SRL) seepage basins, the Separations Area retention
basins, the radioactive waste burial grounds, the F-Area seepage basins and
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the H-Area seepage basins. The following factors limit their applicability to
other SRP waste sites:

●

●

●

Many SRP waste sites are located over groundwater divides. This pre-
cludes the application of upgradient barriers and generally requires
the use of expensive circumferential barriers.

Great depths would be required to reach an effective confining stra-
tum for the application of fully penetrating barrier walls. For
exsmple, a cutoff wall approximately 46 meters deep, anchored into the
Congaree Formation, was required to prevent seepage through the
recently constructed L-Reactor cooling lake.

Generally, partially penetrating barriers are applied to control
lighter-than–water contaminants, especially oil. SRP sitea that have
received oil, such as the waste oil basins, the L-Area oil and chemi-
cal basin, and the SRL oil test site, are not likely to require any
groundwater remedial action.
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C.1.3.4 Sunnnary

Groundwater pumping appears to be a more applicable corrective action at tbe
SRp than ~ither permeable treatment beds or barrier walls for the following

reasons:

● Groundwater pumping has already been demonstrated to be effective in
containment and subsequent treatment of M-Area groundwater.

● Depths to confining layers (aquitards) are great over most of the SRP,
thus requiring extensive excavation and disposal of potentially
contaminated soil around certain existing waste sites.

● Permeable treatment beds of several different materials would be
required to treat groundwater at many sites because of the mixed com-
position of the groundwater (i.e., sites that have demonstrated a
migration of contaminants usually contain more than a single contami-
nant). A single bed usually is not effective in removing more than one
kind of contaminant.

● The capacity of permeable treatment materials eventually becomes
exhausted. In situ regeneration is not feasible. The replacement of
an exhausted bed requires the subsequent disposal of the bed.

C.2 DIRECT TREATMENT OF WASTES

C .2.1 BIOLOGICAL TREATMENT

C.2.1.1 Description

An effective way to treat large quantities of contaminated water is biological
treatment, which involves the use of microorganisms to digest organic materi-
als. Principal application of this treatment is for aqueous waste streams;
however, some organic liquid-phase treatment is possible. Biological treat-
ment is accomplished by the use of one or two types of microorganisms, aerobic
or anaerobic. Treatment is conducted in large lagoons or small reaction ves-
sels or tanks. Contaminated water can be spread over land, which is known as
landfarming, or treated in place (as with groundwater).

Biological treatment is ~ versatile treatment process, although many factors
can affect its performance, such as:

● Hazardous or toxic substances that inhibit biodegradation reactions
● Retention time
● Temperature; the ideal range is 10° to 38°C
. Sensitivity to organic loading
● Bioaccumulation

Post-Extraction Technologies

The fOllOwing sections describe technologies that are appropriate for the
treatment of WaS e streams that have been extracted from the groundwater, have

Fbeen pumped from a Iagoon or surface impO~ndment, or will be received directly
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as a process waste stre~. Treatment can be done by many small units located
throughout the site, or can be treated in a large centralized facility. The
latter option is less likely to be affected ~dv~~~~ly by ~ single-source shock
loading.

Aerobic treatment of waste depends on the use of aerobic microorganisms sup-
plied with sufficient air or oxygen to digest organic wastes. The reactions
occur naturally in stabilization ponds, under controlled conditions in spe-
Cially designed reaction vessels (digester.), or in lagoons with forced
aeration.

Activated Sludge

Activated sludge treatment is a continuous-flow treatment process where micro-
organisms suspended in the aqueous phase metabolize the organic constituents
in the presence of oxygen and nutrients. Digestion of the contaminant results
in the conversion of organic molecules into carbon dioxide and water. This
process is the most widely used and best-underatood biological treatment
process.

An activated sludge process is designed according to one of three process
types: high rate, conventional, or extended aeration. High-rate systems are
used for low-strength waste streams, while conventional systems are used” to
treat higher levels of BOD and more resistant wastes. Aerated lagoons are
used when low BOD levels are accompanied by difficult-to-treat wastes, which
require a longer contact time.

Aerated Lagoon

Although primarily an aerobic treatment process, both aerobic and anaerobic
processes occur simultaneously in an aerated lagoon. Similar to the activated
sludge process, this system uses a continuous-flow aerated basin; however,
aeration and mixing are incomplete. Thus, the microorganisms are not entirely
suspended throughout the lagoon. Incoming material is treated aerobically;
however, as the undigested organics and dying microorganisms settle to the
bottom where dissolved oxygen levels are low, anaerobic organisms complete tbe
decomposition.

Trickling Filter

The trickling filter is a fixed bed of rock or plastic used as a support for
the growth of a biological film. The film or slime accumulates on the medium
as organic wastes are metabolized. As the microorganisms grow, the thickness
of the slime layer increases and the oxygen transfer to the inner layers
decreases. The microorganisms near the surface enter an endogenoua growth
phase. The biomass near the surface of the medium begins to lose its ability
to attach itself. The flow of water eventually detaches the heavier growths.
Treated water and excess biomass are removed by an underdrain system and
separated downstream by clarification.

Activated Biofilters

Activated biofilters (ABFs) operate as both attached and suspended growth
treatment systems. The filter medium is used to support the attached biofilm,
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while periodic recirculation allOWS fOr a mixing of the biOmass and ‘he ‘aste

stream. The intermittent aeration serves two purposes: to support the growth

Of the aerObic Organisms and tO remOve the excess biOfilm.

Biological Activated Carbon

Biodegradation On biOlOgical activated carbOn is a relatively new aPP1icatiOn
of two well-established technologies. This process can be used on waste
~treams that cannot be treated effectively by either process individually.

The process begins with the addition of activated carbon to an activated

sludge system.

This system is a combination of fixed film and suspended growth systems (simi-
lar to the biofilter). The biomass is suspended in the mixed liquor and also
attached to the powdered carbon particles. Adsorption and degradation take
place within the same basin. The underflow of settled carbon and biomass is
sent to a thermal regenerator where the carbon is regenerated, and the excess
sludge is destrOyed. The regenerated carbon is then returned to the system
for further use.

This treatment system has been effective on waste streams with even signifi-
cant levels of priority pollutants. Heavy metals removal has also been
enhanced.

Anaerobic Treatment Technologies

1
Anaerobic treatment of waste streams uses faculative and anaerobic micro-
organisms in an enclosed reaction vessel to achieve organic contaminant diges--–.
tion. This process is applicable to wastewater ~reatment; hOwever, it
generally is used to treat the heavy organic loadings associated with waste-
water sludges.

In-Situ Treatment

Biological treatment processes have been developed that permit the decontamin-
ation of contaminated groundwater in place. Bioreclsmstion is a process in
which naturalLy occurring microorganisms are used to degrade the contaminants
in the aquifer. To promote the in situ degradation, constant amounts of oxy-
gen and nutrients must be supplied to the microorganisms. Injection wells
normally are used to supply these reactants.

C.2.1.2 Applicability

The biological treatment of groundwater Or hazardous “aste streams has limited

applicability at the SRP. The major organic contaminants observed on the
Plant are chlorinated aliphatic compounds, which are among the most refractory
to aerobic or anaerobic degradation. The ease with which chlorinated mate-
rials are volatilized CJr sorbed on activated charcoal makes such processes
more attractive technically.

Treatment of contaminated water by biological systems can be done under a
variety of conditions and contaminant concentrations. Systems are available
that will decontaminate water in place by biodegradation, in a centralized
treatment facility ~~ing ~erObic and/Or ~naerObic organisms, or in a combina-
tion of these systems.
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C.2.2 CHEMICAL TREATMENT

C.2.2.1 Description

Chemical treatment, the use of chemicals to achieve a desired contaminant
removal, detoxification, separation, destruction, or neutralization, is
achieved by many commercially available processes. Many waste-specific proc-
esses are available; most fall into the following basic categories:

● Oxidation/reduction
● Precipitation
● Liquid/liquid extraction
● Neutralization
● Ion exchange

Oxidation/R&duction

Chemical oxidation and reduction are processes for waste detoxification and
destruction. Oxidation is applicable to wastes that are oxidized by chlorine,
ozone, hydrogen peroxide, potassium permanganate, and chlorine dioxide. Chem–
ical dechlorination,a specific example of chemical oxidation, can be achieved
by ozonation.

Chemical reduction is a process in which the oxidation state of a substance is
lowered specifically to treat certain soluble metal ions. The reduction of
hexavalent chromim to the trivalent state before precipitation with lime or
caustic is an example of one application of reduction technology.

Neutralization

The discharge of extremely alkaline or acidic waste streams can pose a signif–
icant threat to the environment. Such streams can be neutralized by many
available methods. The goal of such a process is to obtain an effluent that
has a pH suitable for discharge within regulatory guidelines and standards, or
that will not have a detrimental effect on downstream treatment processes,
such aa biological treatment.

Precipitation

Chemical precipitation is a well-established process for the removal of inor-
ganic compounds. There are three basic types of precipitation systems: car-
bonate, hydroxide, and sulfide. Of these, the hydroxide system has found the
greateat use. Hydrated lime or sodium hydroxide is used to achieve an alka-
1ine pH.

Precipitation can be used to remove both cations and anions; however, the bulk
of its use has been for cation removal. The lime-soda softening process is a

typical e~mple Of a cation precipitation process. This process is also a
good example of the carbonate process.

Hydroxide system precipitation can be used to remove a significant number of
soluble metal ions. Metals that form insoluble hydroxide precipitate include
iron, aluminum, manganese, trivalent chromium, lead, zinc, copper, mercury,
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silver, cadmiuM, and nickel. The hydroxides of these metals are normally pre-

cipitated at alkaline pH.

Sulfide precipitation has cOme intO cO~On use Only recently in wastewater
treatment. It is becoming more widely accepted due to the recent discovery

that many metal sulfid?s are less soluble than the corresponding hydroxides.
TWO sources of the sulfide are sodi~ sulfide and ferrous sulfide.

Liquid-Liquid Extraction

Liquid-liquid extraction is a chemical separation process that is used widely
to separate two innniscible liquid phases. It has, in the waste treatment

field, also been used tO treat cOnt~inated sOils. The basis of either proc-

ess involves the use Of a sOlvent tO seParate a contaminant Or grouP Of con-
taminants selectively from an aqueOus phase Or sOil. In cases of gross water
contamination, liquid-liquid extraction is best suited for use when distilla-
tion would be difficult because the boiling points of the mixture are too
close to permit adequste separation. Following the actual separation, distil-
lation is used (if possible) to separate the contaminate. This permits sol-
vent reuse and the disposal of small volumes of hazardous waste.

Ion Fxchange

Ion exchange is a process used to remOve iOnic sPecies frOm an aqueOus sOlu-
tion. In the process, the ionic species are replaced by ions on the ion-
exchange resin. A hydrogen ion is exchanged for a cation, or a hydrOxide
group for an anion. In many applications, a toxic ion will be present in
small amounts with large amounts of a relatively innocuous ion of the same or
higher valence. Specific ion-exchange resins have been developed for the
removal of specific ions, and the use of these resins should be considered to
avoid high resin regeneration coats.

Ion exchange is considered applicable for removal of the following:

● All soluble metallic elements

● Inorganic anions such as halides, sulfates, nitrates, and cyanide

● Carboxylic and sulfonic

● Radionuclides such as
and -137, plutonium-238

The ion-exchange resins. which

acids, and some phenols at alkaline pH

cobalt-60, yttrium-90, strontium-90, cesi~–13~
and -239, and uranium-238

eventually will become exhauated, can he re=en-—_D...
crated or disposed of. The costs of orisiteregeneration can be prohibitively
high, especially when the site is remote. A system with replacement modules
might be desirable so the resins can be regenerated offsite. In addition, the
regenerant wastes will contain the removed ions at much higher concentrations
than the influent and ~st be treated further or disposed of properly.
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C.2.2.2 Applicability

Chemical treatment methods are effective measures >or the remediation of con-
taminated waters and soils. Table C-2 lists some chemical treatment processes
and summarizes their possible applications as remedial actions.

Table C-2. Applicability of Chemical Treatment at SRP

Treatment method Application

● Oxidation/reduction Groundwater and surface-water
decontamination
- Metals
- Organic contaminants
- Radionuclides

● Neutralization Process waste streams with
extreme pH values

● Precipitation Groundwater and surface water
- Metals
- Radionuclides

● Liquid-liquid extraction Grossly contaminated water
and soils

● Ion Exchange Groundwater and surface water
metals, dissolved solids,
inorganic anions, carboxylic
and sulfonic acids,
radionuc1ides

C.2.3 PHYSICAL TREATMENT

C.2.3.1 Description

Most of the physical treatment processes are concentration technologies.
Large wastewater streams contaminated with small concentrations of wastes are
treated to produce a cleaner product and a waste stream. The product stream,
or effluent, is a high-flow strea with little residual contamination, while
the waste stream is a low-flow stream with high concentrations of contami-
nants. The effluent should be clean enough for discharge, while the waste
stream must be taken to a landfill for disposal or treated and rendered
nonhazardous.

Flocculation, Sedimentation

Suspended solids in waste streams inherently contain a wide distribution of
particle sizes depending on the type and amount of pretreatment that has
occurred. Influen~ stre-as can contain particles
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or ~maII enough to be submicroscopic. These particles generally carry an

electrical charge (usually negative) which can be used advantageously in

removal.

Flocculation and a similar process, coagulation, are physical processes which
accomplish removal by agglomerating these similarly charged particles into

large settleable particles.

Activated Carbon Adsorption

Activated carbon adsOretion is a physical treatment process that has demon-
strated efficient chemical removal from aqueous stresms by chemical proc-
esses. The adsorption process involves the concentration of contaminants on
the surface of the carbon by physical and chemical means. Attractive forces
that predominate at the carbon surface are the basis for the contaminant
removal. Materials that have a relatively low volubility in water, or have
large molecules, exhibit gOOd adsOrptiOn rates. Pesticides and PCBS are
examples of contaminants that fit this description. Compounds that are

adsorbed readily by activated carbOn include aromatics, ethers, esters, and
the larger ketones. Alcohols (except for hexanols), smines, aldehydes, and
glycols are not adsorbed readily. Radionuclides such as cobalt-60 and
cesium-137 can be removed successfully by this process.

Air Stripping

Volatile organic contaminants are removed readily from contaminated aqueous
streams by air stripping. This simple, inexpensive process strips the vola-
tile compounds from the water using air as the transfer medium. Contaminated
water is charged into the top of a packed column and cascades over the packing
while large volumes of air are forced upward through the column.

This treatment technology is well suited to the treatment of solvents and
other volatile compounds that have migrated into aquifers beneath the SRP.
Water extracted by wells from the water-bearing zones is treated after collec-
tion in an air-stripping tower nearby. Such remedial actions are under way in
the AlM-Area.

Filtration

Both radioactive and nonradioactive solids can be separated from a liquid by
one of three filtration processes: cake, depth, and surface filtration.

Cake filtration involves the separation of solids from the aqueous phase by
passing the liquid through @ porous filter medium, such as a cloth filter.
This medium allows liquids, but not solid particles, to pass. The process
yields a thick filter cake. When the operating pressure of the system
increases significantly, the medium must be cleaned or replaced. The concen-
trated waste is then sent to disposal.

In depth filtration, a bed of porous material is used as the filtration
medium. A waste stream passes through the filter, where the solid particles
become trapped between the small particles of the bed. Operating pressure is
also critical for this filtration type. At a certain pressure the bed must be
back-washed to retun the bed to its original porosity.
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In surface filtration, the liquid is strained. This process is similar to the
cake filtration process; however, it differs in that the ~trix used for fil-
tration becomes clogged at a much higher rate than that used for cake
filtration.

Filtration can be used to remove radioactive and nonradioactive suspended
solids. This technology can remove radionuclides that have lower solubili-
ties, that tend to absorb to suspended particles, or that can be coprecipi-
tated with other cations. Alpha emitters, such as uranium-238 and
plutonium-238,are radionuclides that might be removed by filtration.

Membrane Filtration

Three filtration processes fall under this heading: microfiltration, ultra-
filtration, and reverse osmosis. The applicability of each process is as
follows:

● Microfiltration and ultrafiltration – High–molecular-weight inorganic
and organic contaminants, uranium-238 and plutonium-238

● Reverse osmosis - Metal ions, low molecular weight organic contami-
nants, strontiw-90, cobalt–60, and cesium-134 and -137

Evaporation

Evaporation is a process in which heat is added to a liquid (usually water) to
vaporize it, resulting in the concentration of dissolved or suspended solids
or the removal of volatile substances. The concentrated materials must be
treated further or disposed of, and the vaporized liquid is released to the
atmosphere. Three types of evaporation methods are classified by
heat transfer:

● Indirect - heat source is separated from the solution
barrier

● Direct - heat source is applied directly to the solution

the mode of

by physical

● Natural – solar energy or natural diffusion of the solution to air are
used to induce evaporation

Evaporation methods are more effective for heavier radionuclides, such aa
cesium-134 and –137, uranium-238, and plutonium-238. Evaporation is an effec-
tive way to reduce tritim concentrations in basins.

Electrodialysis

This process is used to transfer an ionic species from one stream of liquid,
through a semipermeable membrane, into another stream of liquid under the
influence of an applied electrical potential. The process depends on special
synthetic membranes that are permeable to a single type of ion. Cation
exchange membranes permit passage only of positively charged ions, and anion
exchange membranes permit the passage only of negatively charged ions, under
the influence of the electrical field.
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c.2.3.2 Applicability

physical or chemico-physical treatment processes have limited applicability

for the treatment Of contaminated grO~dwater at the SRp. Air stripping of

volatile organic compounds, already in use in the A/M-Area, ion exchange for
the removal of sOluble metals and radionuclides, and carbon adsorption for the
removal Of volatile and semivOlatile Organic cOmpOunds Offer the greatest fea-
sibility. Centralized treatment facilities

c.3 CLOSURE

Site closure techniques and methods are

might be advantageous.

designed to reduce surface-water

infiltration, to control runoff at waste disposal sites, to reduce erosion, to
stabilize the surface of covered sitea, and to control leachate generation.
Closure techniques include capping, grading and revegetation, runoff diversion
and collection, and leachate control systems.

C.3.1 SURFACE SEALERS AND CAPS

c.3.1.1 Description

Surface sealing or capping is used to cover or close a waste site. It pre-
vents surface-water infiltration, isolates contaminated wastes and gasea, con-
trols erosion due to surface-water runoff, and provides a surface fOr
vegetation. The process of surface sealing consists of covering the site with
a layer or system of layers of natural soils, modified soils, and synthetic
membranes. Other techniques use chemical sealants and stabilizers. The
choice of the covering n!aterialis influenced by such site-specific variables
as type of soils, availability and costs of nmterials, climate and hydrogeol-
OgY, designed function of the cap, nature of the covered wastes, reliability
of the covering material, and projetted future life of the site.

*

Compacted soils are used commonly for surface sealing or capping. The capac-
ity of a soil cap to resist fluid infiltration is primarily a function of the
permeability of the soil material. Clays consist of fine particles with low
permeabilities. Clays are susceptible to cracking and dessication, which can
reduce their capacity to resist penetration. Therefore, they often are
installed as caps’in conjunction with covers comprised of other soils or nlate-
rials (see the paragraph on Multimedia Cap below).

Synthetic Membranes

Synthetic membranes are manufactured covers, commonly made of plasticized
polyvinyl chloride (PVC), polyethylene, and butyl rubber. They consist of a
raw polymer and carbon black, pigments, fillers, plasticizers, chemicals, and
processing aids.

Admixed Materials

VariOuS admixtures can be combined with soil in situ to be used as covers for
hazardous waste sites. Admixtures include such interials as Portland cement,
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bituminous concrete, soil cement, soil asphalt, and
tYPes of covers are relatively expensive and usually
spreading techniques.

blown asphalt. All these
require special mixing Or

Chemical Sealants/Stabilizers

soils to form strong andChemical sealants and stabilizers can be added to
less permeable covers for waste sites. The most common sealant/stabilizers
are cement, fly ash, lime, soluble salts, and freeze-point suppressants.
Portland cement can be added to sandy soils in quantities as small as 1 per-
cent to stabilize and reduce the permeability of the soils. Soil is treated
chemically by the addition of lime. The addition of 2 to 8 percent lime will
strengthen fine cohesive soils over time due to the chemical reaction of the
lime with clay minerals. Lime also will increase the cementing properties of
the clay and reduce shrinking and swelling.

The combination of fly ash, lime, and water fotimia cementing compound that
can be added to sands and gravels for strengthening and stabilizing effects.
It optimizes grain size distribution and reduces shrinking and swelling. sOl-
uble salts like sodium chloride and tetra-sodium pyrophosphate are added to
fine-grained soils containing clay minerals to act as dispersing agents. They
can break down the clayey aggregates into separate particles (cleflocculate)
and thereby increase density, facilitate compaction, and lower the permea-
bility of the soil. A freeze-point suppressant such as calcium chloride can
be very effective in solution or in dry, flaked form. A suppressant is used
on poorly compacted soils during cold weather operations to reduce the
potential of the pore water from freezing.

Multimedia Cap

A multimedia cap combines two or more distinct materials in multiple layers
that perform specific functions. This cover is the preferred option under the
Resource Conservation and Recovery Act (RCRA) and is sometimes called a RCRA-
type cap.

A RCRA cap has a top soil layer to support vegetation; a water drainage chan–
nel or layer to provide an exit for water; a barrier layer or membrane to pre–
vent infiltration and percolation of water; a buffer layer to protect the
barrier by providing a smooth base; a filter layer to control the clogging of
coarse layers: and a gas drainage layer. Figure C-9 shows typical layered or
multimedia cover systems.

The barrier layer is the most important feature in a multimedia cap. This
layer or membrane, which controls the passage of water and gases, is usually a
clayey soil with low permeability or a synthetic membrane. The principal pur-
pose of a buffer layer is to protect the barrier layer, shielding it from
tears, cracks, offsets, and punctures. The water drainage channel or blanket
provides a path for water to exit quickly; recommended soils for this layer
are poorly graded sands and gravels. This channel is sometimes combined with
a system of buried pipe drains. Filters are used to reduce the clogging of
pores in the drainage layer by fine particles of another layer; the selection
of a filter material depends on the nature of material being filtered. A gas
drainage layer has a structure and function very similar to the water drainage
layer; the gas layer is below the barrier laYer so it can cOllect gases rising
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Figure C-9. Multimedia (RCRA) Cap

wastes, while the water layer is above the barrier layer to intercept

water migrating from the surface.

C.3.1.2 Applicability

The waste sites on the SRP, where modeling results indicate a delay or
reduction in peak contaminant concentrations, could be retrofitted with one of
the surface sealers or caps described above. The particular system used would
be considered on a site-by-site basis. The multimedia cap might make an
excellent cover for use on the SRp.

C.3.2 SURFACE-WATER DIVERSION AND COLLECTION SYSTEMS

C.3.2.1 Description

surface-water diversion structures and collection systems prOvide either tem-
porary or permanent measures to control surface flows intO a hazardOus or
radioactive waste site. They control flooding and surface-water infiltrat-
ion. The types of diversions and collectors include dikes and berms, open
channels, terraces and drainage benches, chutes, and seepage basins.

Dikes and Berms

A dike or berm (these names are interchangeable) is ~ well-compacted earthen
embankment of low-permeability, erosion-resistant, fine–grained soils. It is
Positioned above, below, or around the perimeter of a disposal site to inter-
cept and divert surface water. An effective dike or berm thereby reduces ero-
SiOn potential and prevents excess runoff from entering the site and
infiltrating the fill.

C-24

—



Open Channels, Diver~ion~ WaterwaY~

An Open channel or ~wale is an excavated drainage~ay ~~ed to intercept and
divert surface water. Such a structure is usually temporary and typically
StayS in place until the site is sealed and ~tabili~ed. A channel upslope of
the site can intercept ~urface water and divert flow; a channel below the site
can collect and transport sediment-laden flow to holding basins.

Diversions are shallow drainageways excavated along a contour of graded
Slopes, with a dike along the downhill edge of the drain. In essence, a
diversion is a combination of a dike and a channel that is designed to provide
a more permanent control of erosion on lcJngSIOpeS that are exposed to heavy
surface water flows. It can be at the top or at the base of long graded
SlOpes of a site to intercept and carry flow. Diversions should be used only
for slopes of 15 degrees or less.

A grassed “aterway is a wide drai”ageway that has bee” stabilized with vegeta-

tion or stone riprap. It is usually positioned along the perimeter of a dis-
pOSal site located within the natural slopes. A waterway is designed to
collect and transfer Surface Water diverted from berms or diversiOn~. A
grassed waterway can be part of the final grading design for a capped and
revegetated site.

Terraces or Drainage Benches

Terraces or drainage benches are located along the contours of long and steep
slopes. They slow down the surface water and divert it to channels or diver-
sions. These benches are considered to be “slope-reducing devices.1, They
should be compacted and stabilized with vegetation.

A terrace is capable of isolating a site hydrologically, reducing erosion on
covers, and containing contaminated sediments eroded from the site. An
upslope terrace can slow and divert stormwater; a downslope terrace can inter-
cept sediments and divert them to basins.

Chutes and Downpipes

Chutes and downpipes are drainage structures located downslope from dikes.
They transfer concentrated runoff from an upper lev~I to ~ lower level while

controlling erosion.

Chutes (or flumes) are open channels lined with bitminous concrete, Portland
cement, or grouted riprap. They should be on undisturbed soil or well-
compacted fill.

Downpipes, also called downdrains or pipe-slope drains, are located downslope
of a site. They are made of corrugated metal pipe or flexible plastic tub-
ing. They collect discharge and transport the flow to stabilized outlets ok
traps. Because they have limited capacities, they can accommodate only low
discharges. A downpipe can collect and transfer surface water from long, iso-
lated outslopes or from small sites along steep slopes.
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seepage Basins and Seepage Ditches

Seepage basins and ditches intercept water from surface-water diversions or
groundwater pumps and discharge it back to the groundwater by letting it seep
through the grOund. Such structures have a basin or ditch, a sediment trap, a
bypass for excess surface water, and an emergency overflow. They are lined
with gravel at the bases and have pervious material for the side walls. A
seepage basin is uncovered, while a seepage ditch is backfilled with gravel or
topsoil. Seepage ditches are used in parallel to increase seepage, and they
can distribute water Over a larger area than basins. Seepage basins use gabi-
ons for vertical side walls and dense turf for the side slopes to prevent ero-
sion and allow infiltration.

c.3.2.2 Applicability

Any of the surface-water diversion and collection systems described above
could be implemented readily on the SRP. The relatively gentle slope found
throughout the Plant has the effect of reducing runoff velocities and concen-
trations. At most sites, a properly designed and installed cover or cap
should be sufficient to minimize the infiltration of water into a waste site.
The need for additional protection measures such as surface-water diversion
and collection systems would be reviewed during the predesign phase.

C .3.3 LEACHATE CONTROL SYSTEMS

C.3.3. 1 Description

Leachate control systems prevent surface-water seepage and leachate from per-
colating to the groundwater. Leachate is the contaminated liquid that results
when surface water migrates down through layers of a landfill and contacts the
wastes. The leachate travels to the ground below or seeps from the sides of
the fill. A control system intercepts the leachate before it becomes a con-
tamination problem. A system is a series of drains that intercept and channel
the leachate to a sump, a wetwell, or a collection basin.

Subsurface Drains

Subsurface drains intercept leachate and transport it away from a site. They
are constructed by excavating a trench and laying underground tile or perfo-
rated piping from end to end. The pipe is surrounded with an envelope of
sand, gravel, and straw, woodchips, or fiberglass. The envelope is lapped
with a filter fabric to prevent fine soil from clogging the drain. The trench
is closed by a backfill of topsoil or clay.

Drainage Ditches

Drainage ditches are open ditches 1.8 to 3.6 meters deep that can be trape-
zoidal in cross-section. They collect surface-water runoff, and are collec-
tors leading from subsurface drains or interceptor drains.

Drainage ditches might be required for flat or gentle rolling landfills that
have impermeable soils underneath, thereby making the use of subsurface drain-
age impractical. In some cases, these open drains are used to intercept sub-
surface collectors and transfer the leachate to a discharge point. Open
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ditches can collect
it from seeping into

Liners

Liners are ~~ed in

lateral surface seepage
the groundwater or from

new or existing sites

from a disposal site and prevent
flowing into protected areas.

to interceDt leachate before it
reaches the groundwater. They are located beneath the ~ill and act as imper-
meable barriers. Prefabricated liners, pressure-injetted grouts, and benton-
ite slurry can all be used as bottom sealants, but prefabricated liners are
used only in new sites.

C43.3.2 Applicability

Leachate control systems and components are applicable primar
posal facilities.

C.3.4 SUMMARY

ly to new dia-

All the closure techniques, both surface–water controls and .leachatecontrols,
described in the previous sections can be summarized in terms of functions.
These methods primarily reduce surface-water infiltration, control runoff,
reduce erosion, discharge water, and intercept leachate. Table C–3 summarizes
the individ~l techniques with their functions.
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Table C–3. Closure Techniques and Functions

Function

Minimize
Technique runoff

Surface seals
L caps

With vegetation x

Dikes/berms x

y Ditches/diversions] x
w
m waterways

Terraces/benches x

Chutes/downpipes

Leachate controls

Seepage basins &
seepage ditches

Isolate & Collect L Intercept &
Minimize Control contain transfer Discharge transport

infiltration erosion wastes water water leachate

x x x

x x

x x

x x

x

x

x

x

x



REFERENCES

EPA (U.S. Environmental Protection Agency), 1982. Handbook: Remedial Action
at Waste Disposal Sites, Municipal Environmental Research Laboratory,
Cincinnati-,Ohio.

EPA (U.S. Environmental Protection Agency), 1985. Handbook: Remedial Action
at Waste Disposal Sites “(Revised), Hazardous Waste Engineering Research
Laboratory, Cincinnati, Ohio.

SpOOner, P. et al., 1985. Slurry Trench Construction for Pollution Migration
Control, Noyes Publications, JRB Associates, McLean, Virginia.

C-29



TABLE OF CONTENTS

Appendix

D PREDIsPOSAL TREATMENT TECHNOLOGIES . . . . . . . . . . . . . .

D.l Applicable Wastes.. . . . . . . . . . . . . . . . . . .
D.2 Available Technologies . . . . . . . . . . . . . . . . .

D.2.l Volume Reduction. . . . . . . . . . . . . . . . .
D.2.1.1 Incineration . . . . . . . . . . . . . .
D.2.1.2 Compaction... . . . . . . . . . . . .
D.2.1.3 Shredding . . . . . . . . . . . . . . . .

D,2.2 Containment . . . . . . . . . . . . . . . . . . .
D.2.2.1 Solidification/Stabilization . . . . . .
D.2.2.2 Encapsulation . . . . . . . . . . . . . .

D,2.30ther Treatment. . . . . . . . . . . . . . . . .
D.2.3.1 Physical Treatment . . . . . . . . . . .
D.2.3.2 Chemical Treatment . . . . . . . . . . .
D.2.3.3 Biological Treatment . . . . . . . . . .
D.2.3.4 Thermal Destruction Treatment . . . . . .

D.3 Appropriate Technologies . . . . . . . . . . . . . . . .
D.3.1 Summary of Predisposal Treatment Technologies . .
D.3.2 Summary of Appropriate Technologies . . . . . . .
D.3.3 ExDected Results of Application . . . . . . . . .

D.~.3.l

D.3.3.2
D.3.3.3

D.3.3.4
D.3.3.5

References . . . . . . . . .

. .
Incineration .
Compaction . .
Evaporation . .
Solidification
Encapsulation .

. . . . . . . .

. . . . . . . . . . . . .

. . . . . . . . . . . . .

. . . . . . . . . . . . .

. . . . . . . . . . . . .

. . . . . . . . . . . . .

. . . . . . . . . . . . .

LIsT OF ‘TABLES

D-1 Compatibility of Selected Waste Categories with Different
Containment Technologies . . . . . . . . . . . . . . . . . . .

D-2 Commonly Used Incineration Technologies . . . . . . . . . . .
D-3 Advantages, Disadvantages, and Limitations of Common

Predisposal Treatment Technologies . . . . . . . . . . . . . .
D-4 Applicability of Predisposal Treatment Technologies to

Hazardous Wastes . . . . . . . . . . . . . . . . . . . . . . .
D-5 Applicability of Predisposal Treatment Technologies to

Mixed Wastes . . . . . . . . . . . . . . . . . . . . . . . . .
D-6 Applicability of Predisposal Treatment Technologies to

Low-Level Radioactive Wastes . . . . . . . . . . . . . . . . .

m
D-1

D-1
D-2
D-2
D-2
D-2
D-3
D-3
D-3
D-4
D-7
D-7
D-7
D-7
D-8
D-10
D-10
D-10
D-lo
D-10
D-17
D-17
D-17
D-18

D-19

-

D-5
D-9

D-n

D-15

D-16

D-16

D-i



APPENDIX D

PREDISPOSAL TREATNENT TECHNOLOGIES

The U.S. Environmental Protection Agency (EPA) broadly defines “treatment” aa
“any ❑ ethOd, technique, or process, including neutralization, designed to
change the physical, chemical, or biological character or composition of any
hazardous waste so as to neutralize such waste, or so as to recover energy or
material resources from the waste, or so as to render such waste nonhazardous,
or less hazardous; safer to transport, store, or dispose of; or amenable for
recovery, cmenable for storage, or reduced in volme” (40 CFR 260).

For the purposes of this EIS, ‘lpredisposaltreatment” is treatment provided to
wastes before storage or disposal to reduce their volume or alter their chemi-
cal or physical characteristics to render them less toxic or more stable.
This appendix categorizes, lists, and defines various predisposal technolo-
gies; discusses their.applicability to hazardous, low-level radioactive, and
mixed wastes generated >~ the Savannah River
the applicable technologies could be employed
expected.

D.1 APPLIcABLE WASTES

Plant (SRP); and describes h“ow
and the results that might be

The SRP generates appreciable quantities of hazardous, low-level radioactive,
and mixed wastea (Appendix E). Except for nonradioactive polychlorinated
biphenyls (PCBa), all such wastes generated on the Plant are recycled, stored I TC
for ultimate disposal, or deposited in an onsite waste disposal facility. The
Plant does not receive hazardous waate or nonbyproduct mixed waste from off-
site sources.

In the context of this appendix, predisposal technologies apply only to haz-
ardous, low-level radioactive, and mixed wastes generated by ongoing SRP
operations, by existing waste site closure actions, and by offsite, defense-
related generators of low-level radioactive wastes.

All hazardous wastes currently being generated either are stored in storage
facilities (buildings) or are recovered and recycled. Mixed wastes, such aa
scintillation solutions and tritiated waste lubricating oils, are stored
either at the mixed waste storage facility or at the tritium facility, depend-
ing on their levels of radioactivity.

Virtually all hazardous, low-level radioactive, and mixed wastes generated on
the Plant are candidates for the application of one or more predisposal treat-
ment technologies. These wastea include the following:

● Hazardous and mixed waste combustible oils, solvents, and solids

● Mixed and low-level radioactive solvents, scintillation solutions,
contaminated equipment, razed-building rubble, and job control wastes

● Mixed waste sludges generated at effluent treatment facilities (ETFa)
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●

●

Hazardous, mixed,
from incinerators

Hazardous, mixed,

.

and’ 10W-level radioactive ash and scrubber blowdown

and low-level radioactive waste, including contami-
nated soil.

D.2 AVAILABLE TECHNOLOGIES

D.2.1 VOLUME REDUCTION

During the paat few years, there has been an industry-wide shift from limited
waste volume reduction to maximum reduction before disposal. This shift has
occurred for a nmber of reasons. The strongest is the realization that ade-
quate disposal sites are a diminishing resource and, therefore, that future
disposal capacity is uncertain and will be more expensive to develop (Voss and
Guilbeault, 1984). The stated objectives of the Savannah River Interim Waste
Management Program include the implementation of a sitewide effort to reduce
the volume of waste generated and to demonstrate the technology for incinera-
ting beta-gamma waste (DOE-SR, 1985). The technologies designed to reduce the
VOIW of wastes for disposal fall into two general categories: (1) incinera-
tion; and (2) concentration, which includes compaction and physical treatment
methods (Beamer, 1984; DOE, 1985; Enegess, 1984; Giuffre et al., 1984; NRC,

TE { 1981; OTA, 1985; Rutland, Papaiya, and Naughton, 1984).

D.2.1.1 Incineration
———-. -. — .- .-
As a volume reduction technique, incineration is applicable primarily to
organic wastes, which combine with oxygen in the air through combustion at
high temperatures to form carbon dioxide, water vapor, minor quantities of
other waste gases, particulate , and residual ash. The residuals from this
process consist of inorganic material (ash) and possibly scrubber blowdown
from exhaust gas pollution control devices. Usually, these residuals are sent
to a landfill for disposal, often after they have been solidified (see Section
D.2.3.4).

D.2.1.2 Compaction

Compaction includes several processes that achieve volume reduction by com-
pression and crushing to reduce interstitial air space within the bulk mate-
rial. Compaction is much more efficient in terms of disposal capacity; it
improves the stability Of landfills after ~l~sure; and it decreases leachate
generation and contaminant migration by minimizing the conduits within which
liquids can percolate through the waste. Solid and semisolid waste materials,
particularly noncombustibles, can be compacted before disposal to achieve
Volume reduction if other methods are not possible or feasible.

The nuclear industry has used several compaction techniques to reduce the VOl-
ume of noncombustible solid wastes before storage,
(NRC, 1981):

shipping, and disposal

● COmPaCtOrS - compress material into final storage, shipping, or dis-
posal Container
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● Balers - compress material into bales to maintain volume reduction

. Baggers - compress material into slugs that are injected into bags,
metal containers, etc.

Supercompactors substantially reduce the volme of large metal objects and
other pieces of equipment.

As a predisposal treatment technology, compaction could be applied to a vari-
ety of hazardous, low-level radioactive, and mixed wastes, particularly solid
noncombustible wastes. It is most applicable in the treatment of laboratory
and job control wastes; under special conditions, it would be useful in tbe
predisposal treatment of unincinerated, unsolidified wastes exhumed from
existing SRP waste sites. Developmental research might show that supercompac-
tors are applicable to materials from renovations and from decommissioning and
decontamination projects. In some instances, compacting wastes as they are
placed in above- or below-ground landfills might be desirable. Standard geo-
technical techniques using sheepsfoot, rubber-tired, smooth, or vibratory
rollers can achieve desired compaction results.

D.2.1.3 Shredding

The shredding of solid wastes containing hazardous or radioactive contaminants
not only reduces the size of the particles to be placed in a container, incin-
erator, or landfill, but also provides a uniform particle size distribution.
When applied before incineration or compaction, shredding produces a more uni-
form burn or a greater, more uniform density of compacted waste.

A number of types of size reduction (shredding) machines are used to handle
industrial solid waste; these include the hannner mill, knife-cutters, jaw
crusher, and bulky waste crusher. The actual size of the reduction depends on
the waste type, feed rate, and type of shearing. Generally, small shredders
(7 to 45 horsepower) are used to prepare combustible waste for incineration,
while large shredders (160 horsepower) are used to reduce noncombustible
wastes for compaction or disposal (Charlesworth, 1985).

Shredders might be installed on some SRP incinerators in the 1994 timeframe.
Further research might identify other applications of shredding technology on
the Plant.

D.2.2 CONTAI~ENT

Containment technologies use fairly inert materials to reduce the leachability
of a waste and to improve its stability before disposal. They have been
applied SuccessfUlly to hazardous and low-level radioactive wastes (COE, 1984; ~E
DOE, 1985; EPA, 1982a; NRC, 1981).

D.2.2.1 Solidification/Stabilization

Wastes can be mixed with a binding agent and cured to form a solid. This usu-
ally reduces leachability because the binding agent (1) complexes or binds the
hazardous contaminants in a stable, insoluble form, or (2) entraps the waste
material in a crystalline matrix.
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Typical processes used to solidify low-level radioactive and mixed wastes
include the follOWing:

. Cement-based
● Pozzolanic (lime-based)
● Thermoplastic (including bitumen, paraffin, and polyethylene)
● Organic polymer
● Self-cementation
● Classification

In general, each process has features that make it particularly useful for the
treatment of specific kinds of waste. Similarly, each ,processhas limitations
that restrict or even preclude its use on certain wastes. Thus, solidifica-
tion processes tend to be waste-specific. Table D-1 summarizes the compat–
ibility of these processes with various types of hazardous, mixed, and
low-level radioactive wastes.

Cement-based and pozzolanic processes are used commonly to solidify hazardous
and low-level radioa,c.tivewastes, although some of these processes might not
be effective in the immobilization of heavy metals and fairly mobile isotopes
such as cesium (COE, 1982; Clark, Perry, and Peon, 1985; Croney, 1985; Kalb
and Colmbo, 1984; Miller et al., 1984). However, the U.S. Army Corps of
Engineers (COE, 1984) has found Sealosafe (registered tradenmrk of the Stablex
Corporation) to be effective in preventing excessive leaching of heavy metals
from a solidified waste. Similarly, a limelbentonite/cement mixture effec-
tively fixes metals within the solidified mass (Escher and Newton, 1985). The

g!fPs~ cement, EnvirOstOne (a registered trade~rk of United States Gypsum),
produces solidified waste forms meeting all the criteria recommended by the
U.S. Nuclear Regulatory Commission (NRC) (Phillips, 1984) for compliance with

TE I 10 CFR 61 (Rosenstiel and Lange, 1984; Rosenstiel, Bodet, and Lange, 1984).

Solidification technology is applicable tO the predisposal treatment of a
variety of hazardous, ~w-level radioactive, and mixed wastes. These include
mterial exhumed from.SRP waste sites, incinerator wastes, low-level radio-
active and mixed organic and evaporator bottom wastes from the Naval Fuel
Naterial Facility, lead smelter and associated wastes, low-level radioactive
contaminated equipment, renovation decommissioning waste, and mixed waste ETF
sludges. Because this technology provides a “universally acceptable” waste
product, it allows the widest choice of disposal sites (DiSalvo, 1984). In
addition, the solidification of radioactive wastes reduces exposure rates
associated with transportation and disposal.

Solidification processes, particularly those that are cement based, produce as
much as a two-fold increase in the amount (i.e., weight and volume) of waste
material to be disposed of (EPA, 1982b). Consideration of this effect is
essential for an accurate determination of future disposal capacity needs.

D.2.2.2 Encapsulation

The encapsulation process involves ~nclosing “astes in ~ jacket or membrane of
impermeable, chemically inert, water-resistant material to facilitate trans-
port, storage, or disposal. It can be applied to solid hazardous wastes
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Table D-1 . Compatibility of Selected Waste Categories with Different Containment Technologies’

Classification
Organ i c Self- and synthetic

Was te Cement- L i me- Thermopla$tic- polymer cementi ng mineral Surface
component based based solidification (UF)Q techniques formulation encapsulation

Organ i c Many impede
sol vents setting; can
and oils” escape as

vapor

Solid Good; often
organi cs increases
(e. g., durabi 1 i ty
plastics,
resins,
tars)”

Acid Cement will
w wastes” neutral ize
& acids

Oxidizersc Compatible

Sul fates” Can retard
setting and
cause spalling
unless special
cement is used

Many impede
setting; can
escape as
vapor

Good; often
increases
durability

Compatible

Compatible

COmDatible

Organics can Can retard set
vaporize on of polymers
heating

Possible use Can retard set
as binding of polymers
agent

Can be neutral- Compatible
ized before
incorporation

Can cause Can cause
matrix break- matrix break-
down, fire down

Can dehydrate Compatible
and rehydrate,
causl ng
splitting

Fire danger
on heating

Fire danger
DO heating

Can be
neutralized
to form
SU1 fate
salts

Compatible
if sulfates
are present

Compatible

Wastes decom-
pose at high
temperatures

Wastes decom-
pose at high
temperatures

Can be neutral-
ized and
i ncorporated

High temper-
atu res can
cause undesi r-
able reactions

Compatible i n
many cases

Must first be
absorbed on
solid matrix

Compatible;
many encap-
sulation
materials are
plastic

Can be neutral-
ized before
incorporation

Can cause
deterioration
of encapsulat-
ing materials

Compatible

Footnotes on last page of table.



Table Cl-1 Compati bi 1 ity of Selected Waste Categories with Different Containment Technologiesa (continued)

Classification
Organic Self- and synthetic

Waste Cement- L i me- Thennoplastic- polymer cementing
component

mineral Surf ace
based based solidification (uF)’ techniques formulation encapsulation

Halides” Easi 1y 1 cached Can retard Can dehydrate Compatible Compatible i f Compatible in Compatible
from cement; set; most SU1 fates many cases
can retard are easily are present
setting 1cached

Heavy Compatible Compatible Compatible Acid PH. solu- Compatible i f Compatible i n Compatible
metals” bi ) ized metal SU1 fates many cases

hydroxides are present

Rad i o– Compatible Compatible Compatible Compatible Compatible i f
active

Compatible Compatible
sulfates are

materials’ present

aSource: 00E, 1985.
‘Urea-formaldehyde resin.
CSome waste streams on SRP frequently contain these components.
‘Not usual 1y generated on SRP; seldom observed in the groundwater.



in bulk or particulate fo~ (e.g., contaminated demolition debris), Container-
ized wastes, wastes in damaged or corroded drums, and wastes that have been
previously stabilized by solidification.

Ideally, the jacket is bonded to the external surface of the waste. As long
as the jacket is intact, the potential for leaks is low. However, this tech-
nology is in a developmental stage and few data are available on the long-term
stability and integrity of covering materials or the costs of a full–SCale ~E
facility (Ehrenfeldand Bass, 1983; OTA, 1985).

D.2.3 OTHER TREA~~T

D.2.3.1 Physical Treatment

Physical treatment processes concentrate semisolid or liquid wastes to render
them more suitable for additional treatment or disposal. These processes
include carbon adsorption, sedimentation/filtration, evaporation, air strip-
ping, ion exchange, flotation, and reverse osmosis. They are seldom used in a
single operation (DOE, 1985), but rather are combined with other technologies
(often chemical or biological processes) to provide complete treatment of the
waste stream. For example, many processes are employed in the M-Area ETF.

Physical treatment technologies have been proven.to be effective and reliable;
however, they are most likely to be used in connection with ETFs and generally
are not applicable for the predisposal treatment of the types of hazardous,
low-level radioactive, and mixed wastes described in this EIS. An exception I TE
is evaporation, which could be applied to ETF sludges for volume reduction and
the stabilizationof semisolid sludge to a dry salt form.

D. 2.3.2 Chemical Treatment

Chemical treatment processes involve conditioning wastes to enhance sedimen-
tation or filtration. These methods include precipitation, chelation, and
flocculation. Other chemical technologies - for example neutralization, Oxi-
dation, reduction, solvent extraction, chlorination, and ozonation - destroy
or detoxify wastes.

Chemical treatment technologies, particularly neutralization and precipita-
tion, are applicable to the predisposal treatment of certain hazardous and
mixed wastes (contaminatedwater, sludges, and soils frOm sPecific seePage and
settling basins), but are used most cossnonlyin ETFs.

D.2.3.3 Biological Treatment

Biological treatment technologies involve the use of oxidizing bacteria,
algae, fungi, and microorganisms to destroy, stabilize, or alter organic
wastes in aqueous streams. They are generally applied to process or domestic
wastewaters, leachates, and other contaminated waters. Biological treatment
technologies include activated sludge, stabilization ponds, trickling filters,
rotating biological contractors,and land treatment.
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Although these technologies are used extensively for waste treatment (includ-

ing land treatment/disposal of certain oil wastes on the SRP), they generally
are not applicable tO the treatment of highly toxic hazardous wastes or radio-
active waates before disposal and, therefore, are of limited use for predis-
posal treatment on the Plant. (For additional discussion of biological
treatment technologies, refer to Appendix C.)

I

,
.“

D.’Z.3.4 Thermal Destruction Treatment

Therml destruction of organic wastes, regardless of volume reduction,

requires specially designed incinerator facilities that produce high tempera-
tures and, perhaps, long residence times. This controlled incineration uses
temperatures typically higber than 800”C. Many incinerators have at leaat
two chambers. The first can be fired under either oxygen-deficient conditions
(pyrOlysia) Or O=gen-rich cOnditiOns at temperatures of apprOximately
700°C; residence times in this chmber are rather long (measured in mifi-
utes). The second chamber is usually an afterburner, where combustion of the
hazardous contaminants and particulate from the first chsmber occurs at high
efficiency in an oxygen-rich environment; residence times are usually a few
seconds, and temperature are 1000”C or higher. The performance of the
afterburner usually determines both the incinerator’s efficiency in destroying
the principal organic hazardous constituents and the identity and yield of
particulate released to tbe emission control equipment and stack.

Hazardous waste incineratnra must achieve destruction and removal efficiencies
(DREs) of 99.99 u-c cent, with the exception of dioxin incinerator, which must
achieve a DRE of at least 99.9999 percent (hO CFR 264). Laboratory testing of
incinerator performance u~dmlytic conditions on actual (or closely simu-
lated) waste stress is the moat effective and reliable method for predicting
the emission of hazardoua constituents (Dellinger et al., 1985; Mourningham
and Olexaey, 1985).

Based on its assessment of incineration as a treatment method for organic haz-
ardous wastea, the EPA (lgssa) found incineration to be an environmentally
sound technology that nffers advantages over current disposal options under
some circumstances. The EPA found little impact to health from incineration.

Thermal destruction by incineration does not destroy radionuclf.des. There-
fore, when incineration is used to reduce the volume of wastes containing
radioactivity, high-efficiency particulate air (HEPA) filters are needed to
recover radioactive particulate from the exhaust gases. Both the recovered
particulate and the resid~l ash, “hich contains solid radioactive particles,
must be disposed of in a suitable disposal facility, usually after
solidification.

Regarding its use for predisposal treatment, the Office of Technology Assess-
ment (OTA, 1985) indicates that incineration is a provend_h+ghly.~f.~e$tlyS
~e~~n-olo~: It WOU~ therefore, be appl~i”a~l-e—t~~d~ var;ety of hazard-
oua, Ib”w-levelradio~ctive, and mixed wastes, including those exhumed from
existing SRP waate sites during closure actions. Table D-2 summarizes com-
monly used incineration technologies.
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Table D-2. Comunonly Used Incineration Technologies

Combust ion
Type Process principle Appl i cati on temperature (“C) Residence time

Rotary kilns Waste burns in a Any combustible solid, 800-1650 Seconds for gases; hours
rotating, refractory liquid, or gas for liquids and solids
cylinder

Single chamber/ Wastes atomize in Liquids and slurries 700-1650 0.1 to 1 second
liquid injection high-pressure air or that can be pumped

steam and burn in
suspension

Multiple hearth Wastes descend through Sludges and granulated 750-1000

y several grates to solid wastes
burn in increasingly

u hotter combustion zones

Fl”idized-bed Waste is injected into an Organic liquids, gases, 750-900
incineration agitated bed of heated and granular or well-

inert particles; heat processed solids
transfers efficiently
to wastes during
combustion

Source: EPA, 1985b.

UP to several hours

Seconds for gases and
liquids; minutes for solids

\
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D.3 APPROPRIATE TECHNOLOGIES

D.3.1 SONMARY OF PREDISPOSAL TREATNENT TECHNOLOGIES

Table D-3 s~rizes the advantages, disadvantagea, and limitations of common
predisposal treatment technologies.

D.3.2 SDMNARY OF APPROPRIATE TECHNOLOGIES

The use of predispoaal waste treatment technologies can produce a substantial
change on the characteristics and volume of waste to be disposed of. These
changes might preclude certain dispnsal technologies Or limit disposal alter-
natives to one or two specific technologies. Also, the potential difference
in waste volume will have a great influence on the design capacity of required
disposal facilities. Therefore, predisposal treatment must be considered as
an integral part of the disposal process; it has a major impact on the sizing,
design, and operation of facilities.

Tables D-4, D–5, and D-6 s-rize the applicability of five predispoaal tech-
nologies to various hazardous, mixed, and low-level radioactive wastes genera-
ted by, or stored at, SRp facilities.

D.3.3 EXPECTED RESULTS OF APPLIcATION

Tables D–4, D-5, and D-6 indicate that, potentially, predisposal treatment
technologies, specifically incineration, compaction, evaporation, solidifica-
tion, and encapsulation, can be applied to a wide variety of hazardous, low-
level radioactive, and mixed wastes on the SRP. At present, the use of
certain technologies ia being planned.

The following subsections a-rize the expected results of the application of
these technologies and, if possible, estimste the potential results of broader
applications.

D.3.3.1 Incineration

Because of the effectiveness of incineration technology for volume reduction
or therml destruction of hazardous waste constituents, and because Of itS
relatively low operation and nisintenancecosts, its development ia being pur-
sued actively on the Plant. One demonstration incineration project, the beta-
gsnnns low-level radioactive waste incinerator, and one pilot incineration
project, the transuranic (TRU) waste incinerator, are in operation on the
Plant.

The beta-gsmms incinerator is a two-stage, ram-feed, air-controlled incinera-
tor with a spray-quench tower, bag house, and high-efficiency particulate air
(HEpA) filter. Waste in the first chsmber is pyrolyzed at 900”C. Final
combustion occurs with excess air in the second stage at 1000”C. This
incinerator is achieving vrJl~e reductions of 95 to 99 percent (Weber, 1985).

The TRU Waste pilot incinerator is an infrared, movable-grate type with a
capacity of about 11 kilogrms of solids per hour. Research conducted with
this incinerator cO~ld be applied to low-level radioactive and mixed WaSteS
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Table D-3. Advantages, Disadvantages, and Limitations of Connnon Predi sposal reatment Technologiesa

Advantages Disadvantages Limitations SRP appl i cations

VOLUME REOUCTION/DESTRUCT ION/OETOXI FICATION PROCESSES

Incineration:
● Onsite

- Oestroys organic wastes Onsi te feedstock preparation
(99.99+%) requ i red.

- Long-di stance transportation Test burn would be required.
of wastes not requi red. Ski 1 led operators requi red.

Expensive.

Biological treatment:
m Conventional

- APP1 i cable to many organic
waste streams.

- High total organic removal .
- Inexpensive.
- Mel 1 understood and widely

used i n other appl i cations.

Chemical treatment:
● Wet air oxidation

- Good for wastes too dilute
for incineration or too
concentrated or toxic for
biological treatment.

a Chlorination for cyanide
- Essential 1 y complete

destruction.
- Wel 1 understood and widely

used in other appl i cations.

Footnotes on last page of table.

Can produce a hazardous
S1 udge that must be
managed.

Might requi i-e pretreat-
ment before discharge.

Oxidation not as complete
as thermal oxidation or
incineration.

Hi ght produce new hazardous
species.

Extensive testing is
requi red.

High capital investment.
Hiah-level oDerator ski 11s

Hobi le units have low feed rate

Microorganisms sensitive to
oxygen levels, temperature,
toxic loadlng, inlet flow.

Some organic contai nants are
difficult to treat.

Flow and composition variations
can reduce efficiency.

Poor destruction of chlorinated
organi cs.

Moderate efficiencies of
destruction (40-9~4) .

requi red.’
Might requi re post-treatment.

Special ized for cyanide. Interfacing waste constituents
can limit applicability or
effectiveness.

SRP currently generates and
stores large quantities
of organic wastes.

BGIC demonstration
facility. Consolidated
Incineration facility is
being designed for
hazardous and radioactive
waste

SRP currently generates and
stores large quanti ties
of organi c wastes.

Organi Cal 1 y contaminated
waste si tes general 1 y
not amenable to in si tu,
biodegradation.

General 1 y not applicable to
SRP organic wastes.

Generally, SRP does not
produce cyanide wastes.

TC
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Table D-3. Advantages, Disadvantages, and Limitations of Connnon Predi sposal Treatment Technologiesa (continued)

Advantages Di Sadvantages Limitations, SRP applications

Chemical treatment (continued):
● Ozonation

- Can destroy refractor Oxidation not as complete as Limitations not as well understood
oraanics. “ thermal oxidation” or

- Li~uids, solids, mixes can be i nci neration
treated.

. Reduction for chromium
- High destruction.
- Mel 1 understood and widely

used in other applications.

Physi Cal treatment:
● Compaction/shredding

- Low technology.
w
J - Nell understood and

demonstrated.
w

Chemical :
● Neutral ization/precipi tation

- Wide range of applications.
- Mel 1 understood and widely

used in other appl i cations.
- Inexpensive.

. 10”exchange
- Can recover metals at high

efficiency.

Might produce new hazardous
species.

Extensive testing is
requi red.

High capital investment;
high 0&t4.

Interfering waste constituents
can limit applicability or
effectiveness.

Might require air pollution Limited primarily to bulky solid
control . wastes.

SEPARATION/TRANSFER PROCESSES

Hazardous S1 udge produced. Complexi ng agents reduce
ef festiveness.

Generates S1 udge for disposal . Resin fouling.
Pretreatment to remove Removes some constituents but not

suspended sol ids others.
might be requi red.

Expensive.

Chromium wastes currently
sent to H-Area seepage
basin for disposa~.

Compaction of 1 ow-level
radioactive waste be~ng
used to conserve burtal

TC

ground capacity.

Uidely used technology at
SRP.

Used to treat disassembly-
basin purge water before

To

discharge-into reactor
seepage basins.
be a component of the
F/H Eff 1 uent Treatment
Facility. ITC

Footnotes on last page of table.



Table D-3. Advantages , Di sad.antages , and Limi tations of Common Predi sposal Treatment Technologiesa (continued)

Advantages Disadvantages Limi tations SRP appl i cations

Physi cal treatment:
● Carbon adsorption for aqueous

streams
- Wel 1 understood and

demonstrated.
- APP1 i cable to many organi cs

that do not respond to
bi 01 ogi cal treatment.

- High degree of ef festiveness.

n Carbon absorption for gases
- Widely used, wel 1 understood.

High removal efficiencies.

n Flocculation, sedimentation
and filtration

- Low cost.
- Well understood.

● Stripping
- Wel 1 understood and

demonstrated.

● Flotation
- well understood and

demonstrated.
- Inexpensive.

a Reverse osmosis
- High removal potential

Regeneration or disposal of
spent carbon requi red.

Pretreatment might be requi red
for suspended solids, oil ,
grease.

High D&M cost.

High capital and O&M costs.

Generates S1 udge for disposal

Air controls might be required.

Generates sludge for disposal

Generates S1 udge for disposal
Pretreatment to remove

suspended solids or adjust
pH might be required.

Expensive.

Some organi cs
adsorbed.

are poorly Currently used to remove
chl ori nated oraani cs from
drinking water-in
A/M-Area on an
“as-needed!! basis.

More effective for 10w-mOlecular-
weight polar species.

Disposal or regeneration of
spent carbon requi red.

--

Applicab~e only to relatively
vol atl le organi’ components.

A 1 .5-m2/mi” air stripper
is removi ng chl ori nated
organi cs from grou”d-
water i n A/M-Area.

Vari abi 1 i ty i“ waste flow and
composition affects
performance.

To be a component of the
F/H Effluent Treatment I TC
Facility.

Footnotes on last page of table.



Table D-3. Advantages, Disadvantages, and Limitations of COnsn.an Predisposal Treatment Technologiesa (continued)

Advantages Disadvantages Limitations SRP appl i cat i on$

● Evaporationb
- Uel 1 understood. Ener~v intensive.
- Low technology.

. .

- High degree of volume

Most effective with aqueous Currently being considered
wastes of hi ah sol ids content. for drying ETF sludges

to dry- sait form.
reduction.

CONTAINMENT PROCESSES

Solidification and stabilization
● Improves containment Extensive testing might be Long-term integrity uncertain. Cement-f 1;

per fonnaoce. requi red. Not useful for many organics. is bei,
● High short-tern effectiveness Many processes developmental . SRP.

possible.
● Waste material (e.g. , fly ash, Substantially increases volume

kiln dust) can be used as of material to be disposed of.
pozzolan.

ash matrix (CFM)
per fomed at

Encapsulation:
● Improve effectiveness of Developmental . Long-term integrity uncertain. Being used at greater

land disposal . Inefficient space utilization.
y

Requires solidification of bulk confinement disposal
wastes. demonstration in LLW

. burial ground.
*

“Source: OTA, 1985.
‘Source: J. T. Baker Chemical Company, 1979.
“Beta-Gainma Incineration

I TC

I TC



Table D-4. APP1 icabil itY of Predisposal Treatment Technologies to Hazardous wastes”

Predisposal treatmnt technology

Waste Incinerat ion compaction. Evaporation Solidification Encapsulation

Organics, mercury’ and oil
Lathe coolant, oil
Oil with lead
Inorganic acids
Paint solvent
Other solvents
Toluene, xylene
Pesticides
CMP liquids
Sodium dichrcinate
Trichloroethane
Methylene chloride
Machine coolant
Naphtha-mthylene chloride
Teargasconcentrate
Toluene and isopropanol
Varnish and thinners
waste paint
Laboratory chsmicals
OWPF pilot plant sludge
Trichloroethylene sludge
Lead smelter waste
Beryl 1 ium-copper alloy
Alkal ines
Nitrates

3
1
i
3
1
1
1
1
1
1
1
1
1

:
1
I
1

2, 3
5
1
5
3
3
1

Mercury-contaminated material 1
Reactive metals 5
Contaminated soil 2

5
5
5
5
5

i
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
2
5
5
2
2
5

5
5
5
5
5

:
5
5
5
5
5
5
5
5
5
5
5
5
1
s
5
5
5
5
5
5
5

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
a

3, 4
1
4
1
1
1
4
a
1
1

5
5
5
5
5
5
5
5
5
5
s
5
5
5
5
5
5
5
3
3
4
I
1
3
3
1
1
3

annotations:
I Broadly appl i cable
2. Moderately appl i cable
3. Limited to sDecial cond~tions

4. APP1 icable when preceded by incineration to ash
5. Not applicable

generated on the Plant. In the first chamber, the waste is pyrolyzed at
870°C. Vaporized organic molecules and combustion products then enter an
afterburner where the temperature reaches more than 1200°C for longer than 2
seconds. This type of incinerator has achieved a DRE of at least 99.9999 per-
cent (Schreiber, 1985).

*
a consolidated waste incineration facility (hazardous, ❑ixed, and .

) for the SRP. Current plana call for this facility to include two
incinerators: one would use cyclonic, liquid injection incineration capable
of destroying liquid organic wastes, including benzene from Defense Waste
Processing Facility (DWPF) operations; the other would use rotary-kiln
technology for the incineration of solid wastes (as much as 270 kilograms per
hour) (DOE, 1985). Each unit would have spray-quench, wet–scrubber, and
mist-eliminator systems. The liquid incinerator would also have a mercury
absorption colunm. In the future, the conversion of this facility to a mixed
waste facility might be desirable; if that were done, appropriate shielding
and HEPA filters would be necessary.

The estimtion of waste volmes in Appendix E includes assumptions for voluzme
reduction by incineration. In general, it is assu3nedthat liquid organics
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Table D-S. APPI icabjl ltY of Prcdisposal Treatment Technologies to Mixed Wastes,

waste

Predisposal treatment technology

Incineration Compaction Evaporation 5olidi Ficatio” Encapsulation

1 5 5 4 5
1 5 5 4 5
1 5 5 2, 4 5
5 5 5 1 3
1 5 5 3, 4 5
\ 5 5 4 5
5 5 I 1 3
5 5 1 I 3
5 5 1 1 3
5 5 1 1 3

Purex solvent

scintillation fluid
Liquid organics
Tvitiated mercury
Tritiated oil
PCB contaminated 011
FMF wTF sludge
M-Area ETF sludge
F- & H-Area ETF sludge
FPF ETF sludge
Mercury-contaminated WaSte 1 3 5 4 3

Job control waste 1 1 5 4 3
Lead shielding 5 5 5 5 I
Mercury-contaminated equipment 5 3 5
Contaminated soil

5 1
3 5 5 I 3

aNotatl Ons:
1. Broadly applicable
2. Moderately appl icable
3. Limited to speCial conditions
4, APPI i cable when preceded by incineration to ash
5. Not applicable

Table D-6. APPl~cabll itY of predlspOsal Treatment Technologies to Low-Level Radioactive Wastes’

Predisposal treatment technology

Waste Incineration” Compact ion Evaporation Solidification Encapsulation

Low-1 evel radwaste solvents 1 s 3 1
Tritiated oil 1 5 5 3, 4
Purex solvent I 5 5 4
Job control waste 1 1 5 4

5
5
5
1

Targets eq”ipme”t hardware 3 3 5 4 1
Contaminated soil 8 radwaste 5 3 5 1 1

aNOtatiO.s:
1. Broadly applicable
2. Moderately appl i cable
3. Limited to special conditions
4. ADD1 i cable when Dreceded by incineration to ash
5. Not appl icable

‘Incineration does & destroy or reduce radion”cl ides b“t can be used to reduce the volume, change the
physical state, and chemically stabilize low-level radioactive wastes.

would be reduced by 97.5 percent, but that circumstances could reduce that to
95 or 92.5 percent. It is also assu3ned that combustible solids would be
reduced by 92.5 percent and that the incineration of contaminated soils would
result in no reduction i“ volume. The residuals are assumed to include both
ash and exhaust gas scrubber blowdown.
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D.3.3.2 Compaction

Compactor demonstration programs at the SRP and other DOE facilitiea (e.g.,
Oak Ridge and the Fuel Materials Production Facility) are reducing the Volme
of low-level radioactivewaste. The Reactor Department and the Savannah River
Laboratory (SRL) both use small (0.15-cubic-meter) box compactors. These
units reduce the volume of job-control wastes by approximately 67 percent.
Data from these demonstrations will provide the basis for the installation Of
additional compactors by the Reactor Department.

IThe Separations Department and Waste Management have installed a large bOx TC
compactor in H-Area. This unit compacts wastes into 2.6-cubic-meter,
carbon-steel boxes. As waste items are received in cardboard boxes, radiation
levels are verified and the waste is fed manuslly to the compactor. Volume
reductions of greater than 80 percent have been achieved. This demon- TC
stration will permit the evaluation of (1) vol~e reduction achievable fOr
low-level radioactive waste, (2) the classification of compatible material,
(3) loading techniques, and (4) ventilation control requirements. Appendix E
assumes a volume reduction of 75 percent through the use of this technology.

—

Shredding technology is a subset of compaction. As discussed in Section
D.2.1.3, shredding is particularly effective when applied before incineration
or compaction. Currently, the SRP and SRL are testing two small shredders (15
and 45 horsepower) for use in preparing combustible, TRU-contaminated waste
for incineration (Charlesworth, 1985).

A large (160-horsepower) shredder system that is expected to begin operation
by 1990 will reduce decontaminated, noncombustible process equipment and other
large items. Testing haa determined that a 200-kilogram glove box can be
reduced for disposal in a 208-liter drum.

The Raw Materials Department in M-Area has installed a large box compactor.
That compactor presumably achieves volume reductions of 76 to 80 percent.

Collectively, these compaction programs shnuld achieve a net reduction of
about 2400 cubic meters of low-level waste annually (Mentrup, 1985). This
amounts to a 9-percent reduction in the amount of low-level waste to be dis-
posed of annually at the low–level waste burial grounds.

D.3.3.3 Evaporation

NO significant research on or demonstration of evaporation technology for
reducing ETF sludges to dry salt for disposal has been performed at the SRP in
recent years. However, assuming a bulk density of 2400 kilograms per cubic
meter of dry salt, the volume reductions would range from 87.5 percent for ETF
sludges with 30 percent solids content by weight to 98.3 percent for sludges
with 4 percent solids by weight.

D.3.3.4 Solidification

Research on cement/fly ash solidification of ETF sludges is under way at the
SRP. The material produced by this method would be formed into monoliths in
lined disposal facilities, where it would cure to a concrete-like substance.
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Solidification is applicable to a variety of granular solid wastes such as
incinerator ash and contaminated soil; semisolid sludges such as the M-Area
ETF sludge; and liquids, including contaminated water. DOE has received per-
mits for the construction and operation of facilities to solidify decontami-
nated DWPF supernate and to dispose of the waste in Z-Area.

Appendix E assumes that, because of the addition of substantial quantities of
material to the waste using this technology, the waste form volume would be
double the original waste volume. For soil/waste mixtures”derived from the

TC closure of existing Waste sites, solidification should result in a volume
increase of approximately 40 percent.

D.3.3.5 Encapsulation

The SRP has an active waste encapsulation program. At present, greater con-
finement disposal (GCD) techniques are being tested at instrumented facilities
in the low-level waste burial ground. The goal of GCD is to dispose of Class
B and C low-level radioactive wastes in a facility that would meet the NRC
500–year longevity guideline (10 CFR 61). Self–leveling cement grout is used
to encapsulate the wastes as each “lift” is placed in a GCD demonstration
borehole or trench (Cook et s1., 1984). Such a use of this technology is con-
sidered to be disposal rather than pretreatment.

One predisposal alternative combines solidification and encapsulation tech-
nologies. It involves the use of a shell of concrete to contain saltstone or
low-level waste grouted in place. The concrete containers can be shaped to
fit tightly together in rows and columns, eliminating interstitial space and
improving stabi1ity.
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APPENDIX E

NEW DISPOSAL FACILITY ALTERNATIVES

Chapter 2 of this environmental impact statement (EIS) defines four alterna-
tive waste management strategies (No Action, Dedication, Elimination, and Com-
bimtion) for the modification of SRP waste management activities. In its
Record of Decision, the U.S. Department of Energy (DOE) will select a strategy
based on its evaluations of optional technologies that will conform to the
objectives of the strategy and will achieve regulatory compliance. Section
E.1 describes the various project-specific technologies being considered under
each waste management strategy. Section E.2 describes the wastes that will
require disposal. Section E.3 discusses the methodology through which candi-
date sites were identified to provide a basis for certain project–specific
environmental analyses (e.g., groundwater modeling). Section E.4 identifies
the project-specific technologies associated with each strategy and describes
the advantages and disadvantages of implementation, the range of waste volmes
currently anticipated, the range of potential costs associated with implemen-
tation, and the major analytical assumptions.

The objective of this appendix is to describe the technologies that could be
used to implement each strategy to provide a basis for defining the range of
environmental impacts expected (see Appendix G). This range, rather than
specifically defined impacts, is intended to cover the potential project-
specific actions that will be decided through planning and feasibility studies
during the regulatory permitting process. These project-specific actions are
associated with site selection, engineering design details, waste stream
characteristics and volumes, closure of existing waste sites, predisposal
treatment facilities, cost effestiveness, regulatory requirements, and
judicial mandates. For the analysis of environmental impacts, this EIS makes
conservative assumptions about project-specific actions to describe impacts
that include all known reasonable waste management possibilities.

E.1 DESCRIPTION OF TECHNOLOGIES

This section describes the project–specific technologies being considered for
the disposal and/or storage of hazardous, mixed, and low–level radioactive
wastes. (Note: The term “disposal” refers to the permanent deposition of
wastes in an engineered facility; the term “storage” preswes retrieval of the
waste at some future time; the term “technology” means a project-specific
technology or action; and the term “strategy” implies a means of achieving a
specified waste management goal through the implementation of any of several
optional project-specific technologies.)

E.1.1 HAZARDOUS OR MIXED WASTE

E.1.l.1 Applicable Regulations and Criteria

I TC

TC

TE

The management of hazardous waste and mixed (radioactive and hazardous) waste
at the Savannah River Plant (SRP) is regulated by the Resource Conservation
and Recovery Act (RCRA), the Hazardous and Solid Waste Amendments (HSWA), and
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DOE Orders. Chapter 6 discusses these acts and amendments and other applica-
ble regulation.

Predisposal treatment of these wastes might be required with all of the dis-
posal technologies. Currently, RCRA prohibits the disposal of bulk or

uncontainerized liquid waste Or waste containing free liquids until they are
treated chemically Or physically (e.g., by mixing with a sOrbent sOlid), such
that free liquids are nO 10nger Present as defined by the regulations (i.e.~
the paint filter test).

Under the 1984 hendments to RCRA (i.e., HSWA), the U.S. Environmental protec-
tion Agency (EpA) will restrict Or ban the land disposal of most untreated
hazardous wastes Over the next 5 Years. These amendments require the

treatment of hazardous wastes tO remOve their mOst tOxic cOmPOnentsY allowing
only the treatment residue to be disposed of on land.

EPA’S first action under this requirement applies tO spent sOlvents and ‘astes
that contain dioxin. Other materials to be affected include liquid hazardous
waste containing cyanides, metals, and polychlorinated biphenyls (pCBS); cOr-
rosive waates; and both liquid and solid hazardous wastes containing halo-
genated organic compounds (HOCS). To implement these requirements, EPA is
establishing predisposal treatment standards based on actual performance Of
the best demonstrated treatment technologies available.

Under RCRA, EPA could consider a request from DOE for an exemption to the land
disposal ban. EPA’s approval would have to be based on its determination that
no migration of hazardous constituents would occur from the waste management
unit.

Predisposal treatment of hazardous or mixed waste for volume reduction,
detoxification, and chemical or physical stabilization might be desirable and
cost effective, regardLess of the legal requirements. Appendix D describes
the application of predisposal treatment, which will be determined specifi-
cally in the context of future advanced planning designed to carry Out the
selected waste management strategy.

E. 1.1.2 Belowground Vault Disposal (RCRA Waste)

One technology being considered for shallow-land disposal of hazardOus Or
mixed wastes is the double-lined, reinforced-concrete VaUlt. A typical dis-
posal vault would be a large, water-tight, reinforced-concrete box set below
the surface of the ground On an exterior liner of compacted clay. Each vault

would be divided into cells for the disposal of the different types of hazard-
ous waste. A membrane liner in each cell would ensure containment of any
leakage within that cell. A leachate (or leakage) collection system would be
installed in each cell above the concrete liner (floor), and a leachate moni-
toring and collection system “ould be installed between the concrete floor and
the compacted clay liner. Prior to closure, any rain or run-on would be col-
lected and disposed of properly.

Hazardous or mixed wastes, delivered to the vaults in containers, would be
placed in the cells in layers. As each layer in a cell was completed, voids
would be filled with grout and the layer would be capped with about 0.3 Meter
of reinforced concrete. After capping, the cells would be sealed by a sloped,
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reinforced-concrete roof and covered with approximately 1 meter of soil. The
closed facility would appear to be a mound at the ground surface. Space uti-
lization efficiency would be about 66 percent.

Vaults for mixed “aste wOuld be nearly identical tO those for hazardous waate,
becauae no additional shielding “ould be required for radiation protection.
However, intermediate-activity mixed waste (greater than 300 millirem per
hour) would be handled by remote-controlledor shielded equipment and would be
immediately grouted in place and covered by approximately 0.6 meter of con-
crete to provide the required occupational shielding.

This technology relies primarily on the design and integrity of the structure
and its backup systems to ensure that ha~ardOu~ or mixed ~a~te ~on~tituent~ dO
not migrate from the facility into the surrounding soils or groundwater. The
following features facilitate this objective:

●

●

●

●

●

●

●

A water-tight concrete’structure that prevents the entry of water into
the facility and provides long-lasting stability

Grouting of void spaces to improve stability and minimize ~hannela
through which water or liquids could percolate

An interior synthetic-membrane (primary) liner that prevents the
release of contaminated water or liquids from the facility

A leachate collection system above the primary liner to provide a means
of detecting and removing accumulated liquids

A backup (secondary) liner consisting of at leaat 1.5 meters of com-
pacted clay or the equivalent

A secondary leachate collection system to provide a means of detecting
and removing contamination outside the primary liner

Placement below the surface of the ground to protect the structure and
provide radiation shielding

E.1.1.3 Aboveground Vault Disposal (RCRA Waste)

The aboveground vault technology is similar to that of belowground vaults.
This technology responds to the statement in the Notice of Intent to have the
analySia of new disposal facility alternatives include an eval~tion of ~bove_
ground disposal.

Section E.1.1.2 contains a description of the aboveground vault technology,
except the aboveground vault is constructed at or near the natural surface of
the ground with its concrete sidea and roof protruding above the surface. A
mixed waate facility could require allowances for additional radiation shield-
ing or interior locational preferences for the disposal of intermediate-
activity waste.

This technology relies on the design and integrity of the structure and its
backup systems to ensure that hazardoua and mixed waste conatituent~ do not
migrate from the facility into soils or groundwater. The features
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facilitating this objective are the same as those listed in Section E.1.1.2,
except the vault is above the ground. A unique feature of this technology is
its construction at the surface of the ground. This eliminates the need for

substantial excavation and reduces the difficulty of monitoring, inspection,
and repair, which could enhance its long-term reliability.

E.1.1.4 Vault Disposal (Cement/FlyashMatrix Waste)

A technology for the disposal of selected wastes involves predisposal treat-
ment by solidification in a cement/flyash matrix (CFM) and discharge as a
slurry directly into reinforced-concretevaults, where it cures in-place to a
hard, concrete-like substance. Currently, this technology is being considered
for the disposal of mixed waste sludges from the M-Area effluent treatment
facility (ETF), the F/H ETF, the Fuel Production Facility ETF, and the Naval
Fue1 Materials Facility wastewater-treatment plant, plus ash from the
incineration of hazardous, mixed, and low-level radioactive wastes.

Treatment facility sludges and incinerator ash would be delivered to the
treatment/disposal facility by tank truck and unloaded to a storage tank capa-
ble of holding 1 month’s generated volume. Before disposal, the waste would
be blended into a cement/flyash mixture that would be transported to disposal
vaults for discharge and curing.

A typical disposal vault would be a large, reinforced-concrete box set either
below the surface of the ground or at the surface. Each vault would be div-
ided into cells to allow the pouring of discrete units of CPM waste and would
have rain covers to help keep the chambers dry. Water that entered the facil-
ity before closure would be collected, monitored, and properly disposed of.

Closure of a filled vault would involve the placement of a concrete cover or
roof, which would be either cast in place or precast in sections. A below-
ground vault would be covered with soil to grade; an above-groundvault would
remain exposed or would be mounded with soil to protect the facility and pro-
vide added radiation shielding.

The vault technology for CFM disposal differs from the RCRA vaults (Sections
E.1.1.2 and E.1.l.3) because it has no liners and no leachate collection
systems. Rather, it relies on the solidification of the waste and the
concrete structural barrier to prevent the release of waste constituents and
to mintain environmental standazds. The following features facilitate this
waste management objective:

● Pretreatment by CFM solidification, which provides chemical and physi-
cal stability of the waste and resists leaching of constituents

● Direct discharge of the slurried mixture into the facility for curing
in place, which eliminates channels into or through the waste and fur-
ther resists leaching of constituents

● Concrete vault
the solidified

TC
● Limitation to

solidification

containment, which provides a structural barrier between
waste and the enviroxunent

specific wastes that are particularly suitable for
pretreatment
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This technology relies extensively on the solidification pretreatment to pre-
vent release of constituents and to render the waste potentially nonhazardous

and eligible for delisting under RCRA. Without this - pretreatment, RCRA
technology standards would apply. Any future evaluations of this technology
should include the predisposal treatment facilities as an integral component.

E.1.1.5 RCW–Type Landfill Disposal

A RCRA-type landfill facility for hazardous or mixed waste consists of double-
lined trenches, I TCcells, or pits with double leachate collection systems. The
first liner would be of clay compacted on the bottom and sides of the trench.
This would be overlain by a leachate collection system consisting of a per-
meable material such as sand or crushed stone. An impermeable synthetic
membrane liner would be placed above this, followed by another leachate col-
lection system. The final layer would be a working surface of crushed stone.
Tbe waste containers would be unloaded and stacked on this surface.

Mixed waste emitting radioactivity of more than 300 millirem per hour
(intermediate-activity waste) would be handled remotely or with shielded
equipment. Containers of such waste would be placed at the bottom level and
shielded horizontally and vertically with containers of mterial emitting less
than 300 millirem per hour (low-activity waste).

As a trench was filled, closure would consist of filling void spaces with
sand, covering the facility with a low-permeability synthetic membrane, and
protecting that membrane with layers of sand, a low-permeability clay cap, and
soil. The cover membrane would be fused to the base membrane to provide a
water-tight enclosure for the waste. Total space utilization efficiency in
the trench would be about 49 percent.

After closure, the ground surface above tbe facility would be contoured to
channel surface runoff away from the landfill and would be seeded with grass
or other shallow-rooted vegetation to stabilize the soil and mitigate erosion.

During the operation of the facilities, run-on and leachate water would be
collected and monitored. This water would be disposed of in accordance with C-114

RCRA regulations.

As with other RCRA facilities, this landfill relies largely on the design and
structural integrity of the facility and its backup systems to ensure that
hazardous or mixed waste constituents do not migrate from the facility into
the surrounding soils or groundwater. The following features facilitate this
objective:

. A water-tight sealed membrane that completely surrounds the waste to
prevent the entry of water into the facility or the release of poten-
tially contaminated water from the facility

● Sand-filled void spaces to improve stability

● A leachate collection system above the primary (synthetic-membrane)
liner to provide a means of detecting and removing accumulated liquids
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s A backup (secOndary) liner consisting Of at least 1.5 ‘eters “f cOm-
pacted clay or the equivalent (40 CFR 264.301)

● A secondary leachate cOllectiOn sYatem tO prOvide a means Of detecting
and removing contamination outside the primary liner

● Placement below the surface of the ground to provide structural SUP-
port, protect the liners, and prOvide radiatiOn shielding Of mixed ‘sate

E.1.1.6 Retrievable-Storage Buildings

The buildings being considered for the retrievable storage of hazardous or
mixed wastes would be of metal and/or concrete construction, designed and
operated to prevent releaaea of hazardous or radioactive wastes. Waates would
be delivered to the buildings in containers (e.g., 208-liter drums or 2.5-
cubic-meter steel boxes) for storage. Interior partitions would segregate
noncompatible wastes. The design of mixed waste facilities wOuld include
varying degreea of radiation shielding. Access aisles would facilitate the
handling and periodic inspection of the Waate containers. Due to the space
devoted to items other than waste storage, the estimated space utilization
efficiency of such a storage building is 15 to 20 percent.

The long–term storage of hazardous and mixed wastes in a safe and secure
manner depends on the ‘designand reliability of the storage facilities and a
cognitive operational progrsm. The building design would include the follow-
ing specific featurea:

● Separate drains and alarmed surnpsfor the recovery of any liquids from
each partitioned area

● Smoke and fire detection, and automatic fosm fire control systems

● Ventilation systems with vapor and radiation detectOrs to provide
occupational protection and warning of potential leakage

. In mixed waste facilities, the routing of ventilated air through high-
efficiency particulate filters to preclude the release of radioactive
particles

Operations would include waste analysis, site security, periodic inspections

TC I of the waste containers and the facility, personnel training, emergency pre-
paredness and procedures, SPCC plans, recordkeeping, and reporting.

The objective of the retrievable–storage technology is to store waste teMpO-
TE rarily in anticipation of the development of improved technologies for

destruction, detoxification, recycling, or disposal. Pretreatment prior to
storage might foreclose future options. Therefore, pretreatment generally is
neither required nor desired, with the exception of some forms of volume
reduction (e.g., compaction, shredding) to reduce bulk, usually by eliminating
air spaces.

The retrievable-storage technology has a major disadvantage; that is, by
TC itself it could not provide a permanent waste management SO IUtiOn. Future

expenditures for cOnatruction of treatment or disposal facilities, retrieval
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Of the stored waste, decontamination of the storage facilities, and operation TC
of those treatment or disposal facilities would be required.

E. 1.2 LOW-LEVEL RADIOACTIVE WASTE

E.1.2.1 Applicable Regulations and Criteria

DOE has published general guidelines and policies for the management of 10W-
level radioactive waste in the form of DfIEOrders; these are sununarizedin
Chapter 6.

E.1.2.2 Engineered Low-Level Trench Disposal

The engineered low-level trench (ELLT) is a technology for the disposal of
low-activity (less than 300 millirem per hour) waste. A typical ELLT disposal
facility would consist of an open trench, 40 to 50 meters wide and 150 to 170
meters long, with a floor of crushed stone. Low-activity waste in steel con–
tainers would be delivered to the trench, unloaded, and stacked on the crushed
stone base. The trench would be closed aa it was filled. Sand, soil, or
other suitable material would be used to fill void spaces; I

TC
it would be

overlain by a cap of clay, fill, and topsoil. The ground surface would be
seeded, and surface water would be channeled away from the facilities to
minimize infiltration of the water and erosion of the cap. Subsidence that
occurred after closure would be corrected as necessary to eliminate pending
above the trench. The use of metal containers should delay subsidence for
some time.

Because the ELLT technology includes no engineered barriers or leachate col-
lection, it relies on site selection, a well~conatructed low-permeability cap,
and postclosure maintenance to minimize the intrusion of water into the closed
trench and prevent excessive migration of waste constituents.

E.1.2.3 Vault Disposal

DOE is considering the use of vaults for the disposal of low- and intermediate-
activity waste. A typical low-activity disposal vault is a large, reinforced-
concrete box set either below or at the surface of the ground. The interior
can be open or divided into cells, as appropriate, to acconnnodate facility
operations and waste handling.

Typically, waste would be delivered to the facility in metal containers, which
would be packed closely in the vault to minimize void spaces. When it was
filled, the vault would be closed with a concrete cap or roof to seal the
waste inside. A belowground vault would be covered with soil to grade and the
surface would be contoured to channel runoff away from the facility. An above-
-grounddesign would remain exposed or would be mounded with soil to protect
the vault from weathering or to provide additional radiation shielding.

Due to the relatively low concentration of contaminants in the low-activity
waste fraction, this technology requires no additional clay or membrane liners
and no leachate collection systems. The low-activity vault relies largely on
the sealed concrete structural barrier, the siting, and the surface drainage
to minimize the intrusion of water, which could leach waste constituents into
underlying soils and groundwater.
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The vault design for intermediate-activitywaste is similar structurally to
that for the low-activity vault; however,“’dueto the higher concentration of

TE
I

radionuclides, the design n!aycontain a complete exterior leachate collection
system and a secondary barrier of compacted clay or other suitable material.
Containerized or bulk intermediate-activitywastes could be grouted in place
to fill void spaces and add stability, or added stability could be incorpora-
ted into the structure. Closure would be similar to that described for the
low-activity vault.

The vault technology for.intermediate-activity, 10w-level waste differs frOm
TE I that for the RCRA vault; it may contain a single leachate collection system

and exterior liner rather than the dOuble .(interiOrand exteriOr) leachate
collection systems and liners required for RCRA facilities. On the other
hand, the intermediate-activity vault design requires added stability by
either in-place grouting or structural design to minimize the possibility of

TC I subsidence and the intrusion of water to ensure that radionuclides are
contained within the facility.

DOE Orders require predisposal treatment (i.e., solidification) prior to dis-
posal of liquid low-level waste using vault technologies. Other pretreatment
(i.e., volume reduction) are not required but might be desirable to enhance
stability or improve the efficiency and cost effectiveness of space utili-
zation.

E.1.2.4 Abovegrade Operations

DOE is considering an abovegrade operation (AGO) for the disposal of low-
activity, low-level radioactive waste; however, this technology can be used
for the disposal of both low- and intermediate-activitywastes. An AGO con-
sists of a stable stack of waste-filled containers, surrounded by a low-
permeability synthetic membrane. Typically, an AGO facility includes a
subbase of compacted clay covered by the membrane. A layer of sand protects
the membrane and facilitates a leachate-collection field. A geotextile layer
separates the sand from the final layer of crushed stone. The subbase is
sloped to aid in the collection of run-on water and leachate during operation
and after closure.

Wastes would be delivered to the AGO in steel containers, which would be
unloaded and stacked on the crushed stone base mt. Intermediate-activity
(greater than 300 millirem per hour), low-level wastes that require added
shielding would be handled by remotely controlled equipment and placed in
specially prepared precast reinforced-concrete casks near the center of the
pile.

The AGO would be closed with sand to fill void spaces and Clay, a 10W-
permeability synthetic membrane, and a final cover of soil. The cover
membrane would be fused to the base membrane to form a water-tight sealed
envelope around the stacked waste containers. This should prevent the genera-
tion of leachate from the facility; however, any water collected from beneath
the facility would be tested and, if contaminated, would be solidified in
concrete and disposed of as low-level waste.

An AGo unit typically measures 5(ItO 60 meters “ide by 150 to 160 meters long
at the base; following closure, it would be about 9 meters high.
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AGo technology relies pri~rily on a stable soil base and the waste containers
for structural stability and on the ~pthetic membrane to minimize the
intrusion of water and prevent excessive migration of waste constituents . The
leachate collection system prOvides early warning of a leakage and a means to
remove contaminated liquids. The aboveground design provides relatively easy
access to the facility to conduct appraisals and effeet necessary repairs.

AS with other lo”–level “aste disposal technologies, liquid wastes must be
pretreated (i.e., solidified) before disposal. Other pretreatments might be
desirable to enhance stability or improve space utilization.

E.1.2.5 Greater Confinement Disposal

DOE is considering greater confinement disposal (GCD) technologies for the
disposal of intermediate-activity, low-level wastes that require a greater
degree of isolation from the environment than low-activity wastes. GCD tech-
nology involves deeper burial, and hence more shielding, than the ELLT tech-
nology; encapsulation of the waste forms after emplacement with grout; and
closure to prevent root intrusion and min’imizethe percolation of water to the
waste.

The SRP could uae either of two types of GCD facilities - boreholea and
trenches. In a typical GCD borehole design, waste is placed in a liner that
is 2.1 meters in diameter and 6.1 meters high; the liner rests on a 0.3-meter-
thick concrete pad in an augered hole with a diameter of 2.7 meters. The top I TE
of the base pad is generally 9 meters below grade and at least 3 meters above
the expected high water table. The top of the waste placed in the liner is
typically at least 3 meters below grade. The liner is surrounded by a 0.3- ~E
meter-thick annulus of grout. Waste in 208-liter drums would be placed in the
liner in layers six drums deep and the void space would be filled with grout.
The liner would be capped with 0.3 meter of concrete and overlain with a cap
of clay, sand, and topsoil. The surface would be seeded and surface water
wnuld be channeled away from the holes to eliminate infiltration of the ~ate=
and erosion of the cap.

GCD trenches have the same shielding objectives as GCD boreholes. Typically,
a facility would consist of a concrete-lined trench with a low-permeability
membrane 1iner. A typical trench might be 7 meters wide, 122 meters long, and
7.5 meters deep. Waste in steel containers or bulky, uncontainerized wastes
would be placed in the trench in layera about 0.3 meter from the walls.
void spaces would be filled with grout and the trench would be capped with N I TE
meter of reinforced concrete overlain by a cap of clay, sand, and topsoil.
The surface would be seeded and surface water wnuld be channeled away from the
trench to eliminate infiltration of the water and erosion of the cap.

Total space utilization efficiency would be about 50 percent for trenches and
about 40 percent for boreholes. Monitoring wells and leachate collection sys-
tems are included in the design of both types of GCD facilities to detect and
recover any contaminated water.
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GCD technology relies 011 the fOllOwing design features to ensure that
low-level waste constituents are not released:

● proPer siting to provide adequate depth of disposal, and at least 3
meters between the waste and the expected high water table tn Prevent
contact of the waste with groundwater

● A concrete structure to prevent the intrusion of water intn the facil-
ity or tbe release of potentially contaminated water from the facility

. A low-permeability clay cap tn divert downward percolating water away
from the facility

● Grout encapsulation of the waste after emplacement to improve stabil-
ity and eliminate channels through which water could flow in contact
with the waste

● Backup leachate monitoring and collection systems to provide warning of
a release and a means of recovering contaminated liquids

This technology requires predisposal treatment of any liquid wastes (e.g.,
solidification). Other pretreatments to enhance stability or improve space
utilization might be desirable and cost effective.

E. 1.2.6 Engineered Storage Buildings

The retrievable–storage alternative for low-level waste involves the segre-
gation of low-activity from intermediate-activity mterial. Tbe low-activity
material is stored in unshielded or lightly shielded facilities. Intermediate-
activity material requires heavier radiation shielding and remote handling.

The storage facilities for low-activity wastes would be concrete or metal
buildings. The use of concrete block as lining of the walls prnvides some
additional shielding in some buildings.

The building design includes floor drainage sufficient to recover any liquids;
heating and ventilation; and fire, smoke, vapor, and radiation detectiOn
systems and automtic fire extinguishing systems.

TE
Low-activity wastes would

be stored in steel containers in racks to facilitate handling and inspection.

Storage of intermediate-activity wastes would occur in concrete buildings or
vaults, either above or below the ground, to provide adequate radiation
shielding. Each facility would be water-tight and have drainage collection;
heat and ventilation; fire, smoke, vapor, and radiation detection, and fire
extinguishing systems as required. Intermediate–activity wastes Wnuld be
stored in steel containers that are handled and inspected remotely.

The objectives of the retrievable-storage technology for low-level radioactive
waste are to (1) store waste temporarily in anticipation of the development of

TE
I

more advanced technologies for suitable disposal, and (2) store waste until
the radionuclides have decayed to such a point that its disposal using aVail-
able technology “ould not violate applicable standards.
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This technology requires no pretreatment of wastes other than the immobili-
zation of liquids. Other pretreatments might be desirable (e.g., compaction,
shredding) to enhance space utilization efficiency.

The major disadvantage of retrievable storage for low-level waste is the need
for future expenditures for retrieval, decontamination, treatment, andfor TE
disposal facilities.

E.2 WASTES REQUIRING DISPOSAL

The planning and design of new disposal facilities rely to a great extent on
the ability to forecast the volume and the important characteristics of the
wastes (i.e., physical state, chemical composition, etc.) to be disposed of.
SRP operations generate five basic classes of waste [hazardous, low-level
radioactive, mixed, high–level radioactive (including TRU waste), and nonhaz-
ardous/nonradioactive]. Some of these wastes can be treated before disposal
and some cannot. Some wastes are stored and others are disposed of. Further,
the storage or disposal technology that is chosen might require or prevent
certain kinds of waste treatment that, in turn, can greatly affect both the
volume and the characteristics of the waate. This EIS is concerned only with
hazardous, mixed, and low-level radioactive waste; it does not consider high-
level radioactive and nonhazardous/nonradioactive wastes, which have been
covered by earlier planning efforts and documentation.

Figure E-1 shows a conceptual model of the varioua waste streams related to
the disposal technologies. This model assumes that all waates are at, or in
transit between, any of four types of facilities: waste generators, waste
treatment facilities, interim-storage facilities, or waate disposal facilities TE
(including long-term storage). It also assumes that waste generators are the
only facilitiea that produce waste; generally, such generators can be catego-
rized as plant operations, closure actions at existing waste sites, and off-
site governmental generators. Waste treatment facilities might change the
volume and character of the waste, but they do not create appreciable volumes
of new waste except that resulting from the operation of the facility.
Interim-atorage facilities are used to store wastes until new disposal or
reclamation facilities are available. Disposal facilities are engineered
repositories for the permanent placement of wastes. Thus, the total volume of
waate to be disposed of and the design capacity of disposal facilities are
functions of the time during which the facilities are actively used, the
volume of waste generated during that time, and the predisposal and disposal
technologiesemployed.

The estimte of waste volumes was based on an operational planning period of *E
20 years and the use of existing facilities, including interim storage,
between the present and the startup of new facilities. For hazardoua and
mixed wastes, the assumed startup date of new facilities is 1992. For
low-level radioactive wastes, an asimed startup date is 1989.

At present, site-specific actions at existing waste sites
substantial effect on the volume of waste to be disposed of in

● A determination of those existing waste sites that
require removal of waste and/or contaminated soil prior

E-n
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● A determination, based on field testing and examination, of the
tity of waste or contaminated soil to be removed at existing waste

● The availability or integration of various predisposal treatment
nologies into the management of SRP wastes (see Appendix D)

For the purposes of this EIS, waste volumes are described in terms of a

quan–
sites

tech-

range
bounded by ‘upper and lower limit volume figures that are based on current
information and certain assumptions. The following assumptions define the
upper limit:

. Suitable predisposal treatment technologies were assumed if they expand
the untreated waste volume, unless a disposal technology requires a
specific predisposal treatment (i.e., cement/flyash matrix vault
disposal).

● Due to the magnitude of waste and contaminated soil at the radioac-
tive waste burial grounds and the mixed waste management facilitY,
total volumes were shown with and without consideration of these sites.

The following assumption defines the lower limit:

● Suitable predisposal treatment technologies were assumed if they reduce
the untreated waste volume, unless a disposal technology requires a
specific predisposal treatment.

These assumptions represent the extreme situations that probably would result
in a volume range that bounds the estimated 20-year volumes Of hazardOus,
mixed, and low-level radioactive wastes.

Tables E-1 through E-3 sunnnarizeavailable information on SRP waste streams.
The first three COIUS identify the sources or type of facility, the facil-
ity, and the waste. The fourth column defines the waste as solid, semisolid,
or liquid. Column five lists the untreated wolumes of waste estimated for the
20-year period. The sixth COIW presents the estimated 20-year volume of
waste following predisposal treatment by incineration or evaporation (i.e.,
volume reduction). The seventh column lists the estimated 20-year volume of
waste following predisposal treatment by solidification or incineration and
solidification. The waste volume ranges provided in Section E.3 were derived
from Tables E-1 through E-3, based on the upper and lower limit assumptions
previously defined.

E.3 SITING OF FACILITIES

For the purpose of providing a basis for particular environmental evaluations
in this EIS (e.g., groundwater modeling), the identification of specific sites
was necessary. Based on the information currently available, the most likely
candidate sites for the construction of new waste management facilities were
identified and used. However, at the current stage of planning, detailed
site-specific analyses and final site selection have not been completed. This
section describes the process by which candidate sites were identified and
ranked, the rationale for selecting sites for EIS evaluation purposes, and the
continuing process by which the detailed site-specific analyses and final site
selection will be carried out.

I TC

TE
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TE
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Table E-1. Hazardous Waste VO1 umesa (cubic meters)

Source Faci 1 i tyb
P~{;~~~l Untreated Treated So::;;if:$d

Waste volume vol ume

Operations
Operations
Operations
Operations
Operations
Operations
Operations
Operations
Operations
Operations
Operations

Storage
Storage
Storage
Storage
Storage
Storage
Storage
Storage
Storage
Storage
Storage
Storage
Storage
Storage
Storage
Storage
Storage
Storage
Storage
Storage
Storage
Storage
Storage
Storage
Storage

Closure

Closure

Closure

Closure
Closure

Closure

Closure

Closure

cl Osure
Closure
Closure

Lab
Maintenance
Raw materials
Raw materials
Raw materials
Monitoring
COn~tructi On
Engineering
Heal th protection
Forest Service
Miscellaneous

716-A motor shop
S.D.

Metals burning pi
Hi SC. Chemical
Basin

Si 1 verton Road
waste si te

Met. lab. basin
Burning rubble pits

(15)
Acid/caustic basins

(6)
Hydrofl uoric acid

spill area
D-;g:noi 1 seepage

CMP pits (7)
SRL oil test site
Gunsi te 720 rubble

vi t

Organics, Hg, oil
Lathe coolant, oil
Li-Al dross
Oil with lead
TCE sludge
Inorganic acids
Paint solvent
Solvents
Toluene, xylene
Pesticides
Misc. ~

CMP pit soil similar
CMP pit 1 iquids
Sodium bichromate
Trichloroethane
Methylene chloride
Hg-contaminated mat!l .
Machine coolant
Misc. solvents
Na~htha+ethylene cl
Nitrates
Pesticides
Paint solvents
Teargas concentrate
Toluene-i sopropanol
Varnish and thinners
Waste oil with 1 ead
Waste paint
Alkalies
Be-Cu al 10Y
Lead smelter waste
Lab chemicals
Reactive metals
DWPF pilot plant sludge
Misc. hW - incinerable
Misc. HU - nonincinerable

.

Cont. soil and waste

Cent. soi 1 and waste

Cent. soi 1 and waste

Cont. soil and waste
Cont. soil and waste

Cont. soil and waste

Cont. soi 1 and waste

Cent. soi 1 and waste

Cont. soil and waste
Cont. soil and waste
Cont. soil and waste

7.

LO
LO
so

::
LO
LO
LO
LO
LO
so

so

::
LO
LO
so
LO
LO

::
LO
LO
LO
LO
LO
LO

::
so
so
LO
so
Ss

so

so

SD

SD
so

SD

so

so

SD
so
so

375
83
291
541
125

83:
125
4

112

1,062
33

3;

1
16
1

1;

9:

1;

6!
5
7
1
10
2
9
5

500
373

900

21,700

39,800

340
25,260

3,080

230

5,900

1,500
150
40

g.se

Z.oe

9.of

21 ,oe
3.oe
o.5e
o.5e
g.of

1062. Og
2.5f
O.lf
2.9f
O., f
o.3f
l.zf
O.lf
O.lf
O.Bf
O.zf
6.Bf
O.lf
o.9f
o.4f

O:qf

z5. oh

9009

21 ,700h

39, BOOg

3409
25,260g

3,0809

2309

5,9009

1,5009
1509

409

13.3
2.8

12.6

29.4
4,2
0.7
0.7

12.6

1,486.8
3.5
0.14
4.06
0.14
0.42
1.68
0.14
0.14
1,12
0.28
9.52
0.14
1.26
0.56

0~56

35

1,260

30,380

55,720

476
35,364

4,312

322

8,260

aAdapted from Cook, Grant, a“d To”l er, 19B7a; and Moyer, 19B7
bNumber in pare”the~es indicates ““mber of Separate facilities where

CSO-SO1 id, LO-Liquid, SS-Semi-sol id (sludge)
dsolidification of ash or residue with volume inCreaSe Of 40 Percent
SAssumes i ncineratio” “i th .voIume reduction of 97.5percent.

moI.e

‘Assumes i nci”eration
gA~~”me~ i “Ci”eration

‘Assumes incineration

wi th volume reduction of 92.5 percent.
for destruction of organics with no volume reduction
with volume reduction of 95.0 percent.
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Table E-2. Mixed Waste Volumesa (cubic meters)

Source

20-year
untreated Treated

volume volumeFaci 1 i tyb Was te

2,266
6

170
3,965

680
6

11

3;; ~i;h
27,252
14,534

56. 7d 79.3e
o.2d o.2e
4.3d 6.0e

99.ld 138.8e

Operations
Operations
Operations
Operations
Operations
Operations
00erati ons

Hg-co~taminated waste
Scint~llation fluid
Tritiated oil
Benzene
Hg-contaminated equip.
Triti ated mercury
Lead shielding
WTF sludge
ETF sludge
ETF sludge
ETF sludge

LO
LO
LO

::

::
Ss
Ss
Ss
Ss

LO
LO
LO
LO

&
LO
so
Ss

so

so

so
so

so
so

so

::
so
so

Separations
SRL , SREL
H-3 faci 1 i ty
OWPF
Separations
H-3 faci 1 i ty
SRL, H-3 faci
FMF lo7.;f

4,967.9f
3,293. of

302.8f

1i ty
12,870.09
79,486. Og
5,4504.09
29,068. Og

Operations
Operations
Operations
Operations

F- & H-Area
M-Area
FPF

g.gd
z.8d
o.4d
8.gd

73.9e
4.oe
o.5e

12.5e

Storage
Storage
Storage
Storage
Storage
Storage
Storage
Storage
Storage

OWPF
Separations
Storage tanks
H-3 faci 1 i ty

8enzene
Hg7contminated waste
Scintillation fluid
Tri tiated oil
PCB-contaminated oil

396
113

11:
6
4

22;
1,022 2,044:09

2,800e

64, 820e

2,069,088e
13,174e

7,518e
34,930e

238e

SRL, H-3 facility
H-3 faci 1 i ty
Separations
M-Area stg.

Lead shielding
T ri ti ated mercury
Hg-contami nated equi P.
ETF sludge (9 me. ) 123.5f TC

z,oooiClosure SLR seepage basins
(4)

M-Area settling
basin

Mixed Waste 8.G.
F-Area seepage

basins (3)
Old F-Area S.8.

Cont. soil and waste 2,000

46,300 46,300iClosure Cont. soil and waste

1 ,47;,:;::

5,370!
24,9501

Closure
Closure

Closure
Closure

Cent. soi 1 and waste
Cont. soil and waste

1,477,920
9,410

5,370
24,950

170

Cont. soil and waste
Cont. soil and wasteH-Area seepage

basins (4)
Fo~~~~Jdg. seepage

Old TNX basin
New TNX basin
Road A them. basin
L-Area oil & them.

170iClosure Cont. soil and waste

Closure
Closure
Closure
Closure

Cont. soil and waste
Cont. soil and waste
Cont. soil and waste
Cont. soil and waste

670 670! 938e
470 470? 658e

1,070 1 ,070?
740

1,498?
740J 1,0361

basin

aAdapted from Cook and Grant, 1987; Cook, Grant and Towler, 1987a; and Moyer, 1987.
bN”mber i“ papenthe~e~ i“dicate$ number Of separate facilities where more than 1 exi St.
CSO - Solid, LO - Liquid, SS - Semisolid (sludge).
dA%~”me~ i “Cineratio” “i th volume reduction Of g7.5 Percent.

‘Assumes sol idi fication of ash or residue with volume increase of 40 percent.
fA$.”me$ Pretreatment by evaporation to dry salt fO~.
gA~~ume~ $01 idi ficatio” of untreated sludge using Cement/Fl yash Matrix with volume increase Of 100

percent.
hAve rage es ti mated 20-year VO1 ume.

lAssumes incineration for destruction of organics wi th no volume reduction.
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Table E-3. LoW-Level Waste Volumes- (cubic meters)

Source Faci 1 i tyb Waste

20-year
untreated Treated Solidified

vol ume vol umec vol ume a

Operations
Operations
Operations
Operations
Operations
Operations
Operations
Operations
Operations
Operations
Operations
Operations
Operations
Operations
Operations
Operations
Operations
Operations
Operations
Operations

Closure
Closure
Closure

Closure
Closure

Closure

Closure
Closure
Closure
Closure
Closure

Tritium
Tritium
Raw Materials
Raw Materials
Reactors
Reactors
Separations
Separations
Was te Management
Was te Management
Laboratories
Laboratories
Services
Services
SRL
SRL
Other
Other
Off site sources
Off site sources

H-Area ret. basin
F-Area ret. basin
Rad. waste burial

ground
R-Area BPOPS (3)
R-Area seepage

basins (6)
Ford Building waste

site
TNX burying ground
K-Area BPOP
K-Area seepage basin
L-Area BPOPS (2)
P-Area BPOP

Combustible
Noncombustible
Combustible
Noncombustible
Combustible
Noncombustible
Combustible
Noncombustible
Combustible
Noncombustible
Combustible
Noncombustible
Combustible
Noncombustible
Combustible
Noncombustible
Combustible
Noncombustible
Combustible
Noncombustible

20,676
13,784
35,806
23,870
29,566
19,711

125,727
83,818
74,058
49,372
24,142
16,095

3,711
2,474

26,426
17,617
19,534
13,023
28,302
18,868

Cont. soil and waste 6,200
Cont. soil and waste 9,200
Cont. soil and waste 1,524,080

Cont. soil and waste 7,130
Cont. soil and waste 8,430

Cont. soil and waste 400

Cont. soil and waste 1,220
Cont. soil and waste 7,700
Cont. soil and waste 590
Cont. soil and waste 8430
Cont. soil and waste 3,870

1,034

1,790

1 ,47;

6,28:

3,70;

,207

186

, 32;

97;

1,447

2,50~

2,07;

8,80;

5,18~

1,690

26;

1,850

1,367

1,415 1,981

B,6B0
12,880

2,133,712

9,982
11,802

560

1,708
10,780

826
11,802

5,418

aAdapted from Cook, Grant and Towler, 1987b a“d Moyer, 1987.
bN”mber i“ parentheses indicates “umber of separate facilities where more than 1 exist
cAssumes incineration with average volume reduction of 95 percent.
dA~~”me~ ~Olidification of ash volume inCreaSe of 40 Percent.
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E.3.1 GENERAL METHODOLOGY

Currently, the only criteria in RCRA/HSWA or the South Carolina Hazardous
Waste Management Regulations (SCHWR) that govern site selection for hazardous
and mixed waste facilities relate to ~ei~mi~ ~On~ideratiOn~, floodplains, and
recharge zones (40 CFR 264.18). There are no specific criteria under DOE
Orders for siting low-level radioactive waste facilities (DOE order 5820.2,

Chapter III, Section 3.c). Criteria used in the initial identification and
ranking of candidate sites implicitly encompass facility siting criteria
established by Executive Orders (i.e., wetlands and fIoodplains), the Nuclear
Regulatory Commission’s Licensing Requirements for Land Disposal of (Commer-
cial) Radioactive Waste (10 CFR 61.50) and DOE orders 54g0.2 (Hazardous and
Radioactive Mixed Waste Management) and 587.0.2(RadioactiveWaste Management).

The general methodology for SRP site selection consisted of three levels of
evaluation.. Level 1 of the site screening process involved the
identification, using topographic maps, of 17 candidate sites that were
located on hilltops and ridge-tops.

Level 2 of the analysis employed limited screening criteria, a ranking system,
and available site-specific data to rate and rank the 17 sites numerically.
It is at this level of the siting methodology that the EIS required site-
specific data for evaluation purposes. Therefore, based on the site rankings
from the Level 2 analysis plus the professional judgment of the evaluation
team, the most likely candidate sites were selected for this purpose.

The ongoing Level 3 analysis consists of the site-specific characterization of
the five top-ranked candidate sites in relation to surface water, groundwater,
geology, geomechanics, meteorology, air quality, ecology, land use, and
cultural resources. The prime objective of this characterization is to
develop the technical information eventually needed to select and permit
suitable sites for construction of new waste management facilities.

E .3.2 LEVEL 1 SITE SELECTION PROCEDURE

The first major criterion used in the identification of suitable candidate
sites for the construction of waste management strategies was to restrict the
site to the 780-square-kilometer area of the SRP. This criterion eliminates
all areas outside the SRP boundary including potential sites where “projected
population and future development” in close proximity could be a major site
selection issue (i.e., 10 CFR 61.50(a) Criterion No. 3). Also, the SRP area
provides many excellent opportunities to identify sites that will result in
the “isolation of wastes” (i.e., 10 CFR 61.50(a) Criterion No. 1).

In consideration of the screening criteria to be applied at the Level 2 analy-
sis (i.e., distance to the public, depth to water table, distance to the near-
est stream, available surface area, topography/slope, and distance to waste
generators), 17 candidate sites were delineated by identifying specific hill-
tops and ridgetops using topographic maps. The identification of hilltops and
ridgetops implicitly eliminates flood-prone areas (i.e., 40 CFR 264.18(b)
Criterion No. 5, and E.O. 11988) and wetlands (E.O. 11990), and includes areas
that generally exhibit the greatest depth to groundwater (i.e., 10 CFR
61.50(a) Criterion No. 7), relatively flat topography (i.e., 10 CFR 61.50(a)
Criterion No. 10) and minimal upstream drainage area (i.e., 10 CFR 61.50(a)
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criterion No. 6)- Locations of the 17 candidate sites, designated A through
Q, are shown in Figure E-2.

E. 3.3 LEVEL 2 SITE SELECTION PROCEDURE

Level 2 of the site selection procedure involved screening the 17 sites in
relation to specific characteristics important in the disposal of hazardous or
mixed waste and low-level radioactive waste. Each characteristic was assigned
a weighting factor in a range from 1 to 6 representing increasing importance
in achieving maximum performance of the site for waste disposal. Also, a
table was devised for each characteristic to provide a basis for evaluating
available site–specific data and assigning a rating factor. Each candidate
site was evalusted in relation to each characteristic by multiplying its
rating by the respective weighting value. The scores for all characteristics
were summed and ranked from highest to lowest indicating relative “best” to
“worst.“ Because the weighting and rating values are highly subjective and a
full range of evaluation data was not available for analysis, the procedure
was used only to identify a group of the “best” sites (rather than a single
site) that would be subjected to the Level 3 (site–specific) analysis.

E.3.3.1 Hazardous or Mixed Waste Disposal

Three characteristics were used to rank the candidate sites for hazardous or
mixed waste disposal; (1) depth to water table, (2) available area, and
(3) surface topography.

Depth to Water Table

Depth to water table was considered to be the mo$t important characteristic
and was given a weighting factor of 6. The development of the rating table
considered that at least one of the alternative disposal technologies required
wastea to be a minimum of 5 meters deep and at least 1.5 meters above the
water table. To meet these requirements and provide sufficient depth for
construction of the facility, the groundwater table would have to be a minimum
of 14 meters below the surface. Sites exhibiting greater depth to groundwater
would receive a higher rating in accordance with the following:

Depth to water table

Depth (meters) Rating factor

>24 5
22 – 24 4
19 - 21 3
14 - 18 2

<14 0
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Available Area

Available area was given a weighting factor of 4 to indicate its intermediate
importance as a siting characteristic. Its importance is derived from the
need to identify sites with sufficient space for disposal/storage facilities,
service facilities, and buffer zones. The following ratings were devised fOr
hazardous or mixed waste disposal sites:

Available Area

Size (acres) Rating factor

>90 4
80 - 90 3
70 - 79 2
60 - 69 1
<60 0

Surface Topography

The forces of erosion by precipitation runoff are directly proportional to the
slope of the land surface. Because a low slope will erode more slowly than a
steep slope, it is rated higher. This characteristic was given a weighting
factor of 2 because it is subject to alteration as required by the design.

Surface Topography

Maximum slope (%) Rating factor

o - 1.2 4
1.2 - 2.5 3
2.5 - 3.7 2
3.7 - 5.0 1

>5.0 0

E.3.3.2 Low-Level Radioactive Waste Disposal

Six characteristics were used to rank the candidate sites for low-level radio-
active waste disposal facilities: (1) depth to water table, (2) distance to
the public, (3) distance to waste generators, (4) distance to nearest stream,
(5) available surface area, and (6) surface topography.
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Depth to Water Table

Depth to water table was ~~n~id~~~d to be ~Ong the ~o~t imPortant ~haracter-

istics in the selection of sites for low–level radioactive waste disposal and
was given a weighting fa~tOr of 6- As discussed above for hazardous/mixed
waste siting, the minimum acceptable deDth was determined to be 14 meters,
with greate~” depths rated mor~ highly ‘ in accordance with
Section E.3.3.1.

Distance to the Public

the table in

Another impOrtant characteristic in the siting of 1~~-level waste di~pO~al

facilities was distance to the public, which was given a weighting factor
of 6. The rating of this characteristic assumes that the more distant the
site is from public lands or public access areas, the lower the probability is
Of an accidental exposure and contamination of public drinking-water sup-
plies. The following rating factors were devised:

Distance to the Public

Distance (kilometers) Rating factor

>6.k 4
4.8 – 6.4 3
3.2 – 4.8 2
1.6 - 3.2 1
0 - 1.6 0

Distance to Waste Generators

The volume of waste and the distance it must be transported impacts the dose
to waste transport personnel, the probability of a transportation accident,
and the economics of waste management. Accordingly, this characteristic was
given a weighting factor of 6. At the SRP, the multiple waste generators are
widely dispersed, so a volume-of-waste weighted method was used to rate the
potential sites. The distance from each potential site to each operating area
was rated using the following table, weighted by the percentage of waste
produced by each operating area, and multiplied by the weighting factor.
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Distance to Waste Generators

Distance (kilometers) Rating factor

<3.2 4
3.2 - 6.3 3
6.4 - 9.6 2
9.7 - 12.9 1

>12.9 0

Distance to Nearest Stream

Surface water in the humid southeastern United States generally represents
areas of groundwater discharge, and transport by surface water is much more
rapid than by groundwater. The desirability of maximizing the distance from
the waste to surface water received the relatively high weighting factor of
5. The following ratings were developed for distances of less than 152 meters
to more than 610 meters:

Distance to Nearest Stream

Distance (meters) Rating Factor

>610 k
457 - 610 3
305 - 457 2
152 - 305 1

<152 0

Available Area

Available area was considered to be of intermediate importance in the siting
of low-level radioactive waste facilities, with a weighting factor of 4. Its
importance stems from the need to identify sites with sufficient space for all
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facilities and buffer zones. The following ratings
ing candidate sites for low-level waste facilities:

Available Area

were devised for evaluat-

Area (acres) Rating factor

>200 b

100 - 200 3
50 - 100 2
25 - 50 1

<25 0

Surface Topography

Surface topography, with a weighting factor of 2, was considered to be among
the less important characteristics, but it is worthy of evaluation because of
its effect on erosion. The surface topography rating table in Section E.3.3.1
also applies to low-level waste facility siting evaluations.

Tables E-4 and E-5 list the available data used in the ranking of the
candidate sites. Each of the candidate sites was evaluated in accordance with
the procedures described above, in relation to the hazardousfmixed waste
facility siting characteristics and the low-level radioactive waste facility
siting characteristics. Table E-6 lists 15 of the 17 candidate sites in the
order of their ranking for each evaluation and provides the corresponding
ranking scores. Two sites, K and I, were eliminated from consideration
because of a potential conflict with SRP security operations. Due to the
subjectivity of the weighting and rating values and the limited available data
on a relatively few siting characteristics, a group of five of the top-rated
candidate sites was selected for additional site-specific analysis (Level 3).
These candidate sites are B, G, L, P, and Q.

At this stage of the siting process, the EIS modeling effort required
site-specific input data. Because final siting had not been completed, it
became necessary to select sites for EIS evaluation purposes. The objective
was to select the most likely candidate site for each of the new waste
management facilities assuming the most .site-stririgent technology (i.e.,
shallow land disposal). Based on the professional judgment of the siting
tesm, the evaluation of hazardous and mixed waste facilities, cement/flyash
matrix facilities, and low-level radioactive waste facilities would be carried
out using data from candidate sites B, L, and G, respectively, as shown in
Figure E-3. If, as a result of the additional site-specific (Level 3)
analysis, the final chosen sites are different than those selected for the EIS
analysis, an additional evaluation will be conducted to demonstrate that the
chosen sites will result in facilities performance that is equal or superior
to that documented in the EIS evaluations.
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Table E-4. Available Candidate Site Data”

Available Depth to
Candidate area Distance to water table Topography Distance to

site (acres) stream (m) (meters) (% slope) public (km)

A 135 762 N/A’ 0.0 to 1.2

B 200 762 16.8 to 19.8 1.2 to 2.5

c 90 152 16.8 1.2 to 2.5

D 80 457 12.2 to 21.3 Greater than 5.0

E

F

G

H

I

J

K

L

M

N

o

P

Q

185

115

200

135

215

220

220

100

160

210

225

2L0

255

762

457

610

1067

610

152

610

518

610

457

305

1524

1524

13.7 to 19.8

12.2 to 18.3

13.7 to 18.3

15.2 to 18.3

12.2 to 25.9

NIA

19.8

12.2 to 2k.&

NIA

NIA

N/A

18.3 to 24.4

13.7 to 27.4

asource: Cook, Grant. and Towler. 1987a.

0.0 to 1.2

1.2 to 2.5

0.0 to 1.2

1.2 to 2.5

0.0 to 1.2

0.0 to 1.2

0.0 to 1.2

0.0 to 1.2

2.5 to 3.7

1.2 to 2.5

2.5 to 3.7

1.2 to 2.5

1.2 to 2.5

3.9

8.0

8.4

5.8

4.3

4.0

7.7

0.6

4.8

5.5

6.6

4.8

2.3

1.1

1.1

1.6

1.0

bNot available

E.3.4 LEVEL 3 SITE SELECTION PROCEDURE

Level 3 of the siting methodology, which is currently under way, is intended
to provide a complete site-specific characterization of the five “best”
candidate sites. This characterization addresses surface water, groundwater,
geOlOgY, geomechanics, meteorology, air quality, ecology, land use, and
cultural reso~r~e~. The primary objective is to develop the site-specific
technical infOr”atiOn needed tO select and permit the best ~verall ~ite~ for
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Table E-5. Distance to Generators (kilometers)

SRP operating area

Candidate
Sites A c F H K L M P

A 11.1

B 11.6

c 9.3

D 7.7

E 9.7

F 12.2

G 9.0

H 17.9

I 14.5

J 15.9

K lh.2

L 8.9

M 11.7

N 13.4

0 14.8

P 7.7

Q 8.7

Percentage of
waste 7.8

13.0

9.3

6.3

4.7

2.4

0.8

4.8

6.6

14.2

14.8

12.4

3.2

4.2

4.8

3.9

5.8

5.6

3.3

9.3

6.L

2.7

1.0

2.1

4.7

1.3

10.8

1.1

2.1

9.7

1.4

6.6

8.0

7.9

5.3

5.8

33.2

Source: Cook, Grant, and Towler, 1987b.

7.7

3.9

1.4

3.9

4.3

6.1

1.9

11.6

8.9

9.5

7.1

4.2

8.9

10.1

9.2

8.2

8.7

28.9

16.4

12.2

10.0

8.9

6.6

4.0

8.7

2.9

16.9

17.4

15.1

7.6

6.0

5.5

2.k

9.3

8.9

2.0

15.9

11.4

10.3

10.5

8.7

6.8

9.5

6.1

15.8

15.8

13.7

9.5

9.7

9.3

6.4

12.4

12.1

2.8

construction of the new waste management facilities.
information will be used to:

● Demonstrate that the performance objectives and
requirements on site suitability will be achieved
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12.1

9.2

7.4

9.2

11.6

8.9

17.2

14.8

16.1

lb.3

8.4

11.1

12.6

14.3

7.1

7.9

8.2

14.3

9.8

10.1

11.7

10.6

9.7

10.3

10.3

13.2

12.9

11.3

11.1

12.9

13.0

10.1

14.8

14.6

2.1

Specifically, tht

minimum technics,
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F-12
J-8

‘Iable E-b. Kanl(lng ot candzdace sites

Hazardoua or mixed Low-leve1 rad
waste facilities’ waste facilities

Site Slore Site Score

:
L
B
J
G
c
D
F
H
A
E
N
M
o

46
46
42
40
36
36
34
34
34
34
28
28
22
20
20

G

B

L

P

E

Q
D

c

F

J

A

H

M

N

o

98
97
88
84
80
78
75
72
71
66
60
55
55
45
37

“Source: Cook, Grant, and Towler, 1987a.
bSource: Cook, Grant, and Towler, 1987b.

● Evaluate the capability of site characteristics to contribute to the

isolation of waatea

● Identify interactions between low-level radioactive wastes/containers
and various site characteristics

● Identify and prevent potential adverse environmental impacts reSult-
ing from construction, operation, and closure/decontamination of the
facilities

● Establish data collection points and
sites

● Provide the baais for site-specific
1985)

an environmental baseline for the

design of the facilities (Cook,

The general plan for the geologic and hydrologic characterizations is to
obtain hydrologic and chemical data from 10 water-table piezometers and one
piezometer cluster within each of the selected candidate sites. Continuous
core samples are to be taken at each new boring to provide the data necessary
to produce site-specific geologic profiles.
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FigureE-3.Candidate SitesSelected forEnvironmental Analysis I
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TC

Information from the Level 3 site selection procedure, together with the

results of advanced planning to define specific technologies for implementing
the chosen strategy, will prOvide the basis fOr a future decisiOn On the 10ca-
tions of new waste mnagement facilities.

E.4 WASTE DISPOSAL/STORAGE ALTERNATIVES

The waste management strategies - NO ActiOn* Dedication% EliminatiOn~ and
Combination - could be implemented in a number of ways using a number of

technologies. To provide a basis for determining the magnitude of environ-

mental impacts, analyses herein identify the implementation technologies and
explain their use. If DOE intends the concurrent use of more than one tech-

nology, the description uses the wOrd “and” (e.g., storage buildings and RCRA

landfill). If there is to be a future choice between two or more technolo-
gies, the description uses the word “or” (e.g., RCRA landfill or vaults).

Table E-7 lists the technologies being considered for inclusion in each of the
four waste management strategies. Cost reported herein were based on the
range of waste volumes estimated and unit costs derived from the Venture

guidance appraisal (Moyer, 1987). The following subsections provide addi-
tional detail for evaluation of waate management strategies.

E.4.1 NO-ACTION STRATEGY

The No-Action strategy provides an assessment of the consequences of imple-
menting a waste management strategy that would require that no new facilities
be constructed to acconnnodate future needs. Facilities include sites, build-
ings, landfills, vaults, engineered trenches, boreholes, and appurtenances.
For the purposes of comparative analys is, DOE assumed that SRP would continue
to operate and generate wastes and that the applicable regulationa and cri-
teria would continue to remain in force.

E .4.1.1 Hazardous or Mixed Waste

The No-Action strategy for hazardous or mixed waste would continue current
operating practices, using existing interim storage facilities until reaching
full capacity in 1992. After 1992, the No-Action strategy assumes that haz-
ardous or mixed waste would be stored in existing structures, on existing
concrete pads, or, if these were not available, on prepared areas at existing
waste sites. As much as possible, mixed waste with radioactivity greater than
300 millirem per hour would be stored in unused existing shielded structures,
such as the R-Reactor building. No new (undeveloped) sites would be used to
store wastes under this strategy.

Before storage, wastes would be placed in steel containers (i.e. , 20S-liter
drums, 2.5-cubic-meter boxes). Noncompatible wastes would be segregated
administratively by storing them at different locations. All stored material,
except intermediate-activity wastes , would be accessible for inspection.
Inspections would be conducted on a regular basis. Damaged or deteriorated
containers would be replaced and any spillage or leakage would be attended to
expedit ioualy.
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TableE-7. New Disposal/StorageFacilityImplementationTechnologies I TE

Waste
Disposal /storage technologies

Disposal/storage
management project

strategy alternative Hazardous waste Mixed waste Low-1evel waste

No Action No new facili ties Storage at exi sting Storage at exi sting Disposal at exi sting
facili ties and at other facilities and at other facili ties and storage
available structures, available structures, at other available
pads, and areas pads, and areas structures, pads, and

Dedication Disposal facil i ties RCRAlandfill or
VauI t5a

Elimination Retrievable storage Storage buildings
facil i ties

Combination Disposa?/storage Storage bui 1di ngs and
combination RCM 1andfill or

vaul tsa

avaul ts may be above or below the ground.
bCement/fl yash mat ri x.
CEnaineered low-level trench disDOsal.

RCRA landfill or
shielded vaultsa,
with or without C@
vaults

areas

ELLTC, vaul tsa,
or AGDd, for low-
activity waste; and
vaults Or GCDefor
intermediate activity
waste

Shielded storage
buildings

Shielded storage
buildings and RCRA
landfill or shielded

i
vaul t5a, wi h or
without CFM vaults

Engineered storage
buildings

Engineered storage
bu+ldings; and LLTC,

5vaultsa, or AW ,
for low-activity waste;
and vaultsa or
GCDe for intetmediate-
activity waste

‘Ab;vegrade operation disposal.
‘Greater canfinsment disposal.



TE

The No-Action strategy assumes that hazardous and mixed wastes would receive

no pretreatment prior to storage (e.g. , no new facilities). Table E-8 lists

the estimated 20-year volumes for hazardous and mixed waste, as calculated
from Tables E-1 and E-2.

Table E-8. Estimated Hazardous and Mixed Waste
20-Year Storage Volumes Under the
No-Action Strategy (cubic meters)

I Waste type Estimated waste volume’

I
TC

I

Hazardous waste 4,700
Mixed waste 97,000

I aRounded to the nearest 100 cubic meters.

TE I Cost estimates aaaociated with the management of hazardous and mixed wastes
under this strategy are listed in Table E-9.

TE
I

Table E-9. Estimated Costs for Hazardous and Mixed Waste
Management Under the No-Action Strategya

TC

TE

Item Hazardous waste Mixed waste

Site preparation
Operations
Total (20 years )b

251
~
3,180

3,301
22,863
26,164

‘Cost in thousands of 4th Quarter 1985 dollars fnr 20-year planning period.
bDoes not include costs of waste retrieval, decontamination, any subse-
quent treatment, or disposal.

The primary advantages of the No-Action strategy for hazardous or mixed waste
would be the delay of expenditures associated with the construction of dis-

posal/storage facilities and, perhaps, the use of existing available struc-
tures for storage, which otherwise would have r.emined unused.

The No-Action strategy has many disadvantages . As described above, hazardous
or mixed wastes would be placed in sealed containers, segregated, and stored
in a manner that would facilitate periodic inspection. Further, inspections
would be performed on a regular basis; damaged or deteriorated containers
would be replaced; and any spillage or leakage would be corrected expedi-
tiously. Under this strategy, the release of hazardous or radioactive waste
and the associated health and environmental effects would be insignificant as
long as no substantial leakage or spills occurred due to any cause (e.g. ,
fire, explosion, container deterioration, containers breached by an impact) .
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Because this type of storage is not designed and constr~~ted specifically to
include the backup systems and safety equipment required in a RCRA facility
(i.e. , double liners, leachate ~olle=tion, special fire protection, automatic

vapor detection, leakage recovery) , the risk of a serious accidental release
of hazardous or mixed waste and the associated effects would be much greater
than with any of the “action” strategies. The magnitude of a potential per-
formance failure of the No-Action strategy could range fro” zero (no releases
from any cause) to release and dispersion of all “aste stored in this manner.
Because there are no backup systems and built-in safety equipment, the risk of
a mixed waste release, including a catastrophic release, would be higher than
with any other strategies. Although this higher risk cannot be quantified, it
is unacceptable under RCRA.

In addition, the No-Action strategy would result in noncompliance with RCRA,
HSWA, the Safe Drinking Water Act, DOE Orders, and the Clean Water Act; would
involve the use of unpermitted facilities; and could result in noncompliance
with other permits or applicable laws. Finally, because no action only delays
future expenditures for waste management, the life-cycle cost of the No-Action

strategy could exceed that of the other strategies, particularly in the event

Of an accidental release of wastes.

E.4.1.2 Low-Level Radioactive Waste

The No-Action strategy for low-level radioactive waste also consists of a
continuation of current operating practices using shallow-land and greater
confinement disposal at the existing burial facility until its capacity ia
reached in 1989. After 1989, this strategy assumes that low-level waste would
be stored in existing structures, on existing concrete pads, or, if these are
not available, on prepared areas at the current burial facility. As much as
possible, low-level waste with radioactivityy greater than 300 millirem per
hour would be stored in unused existing shielded structures, such as the
R-Reactor building. No new (undeveloped) sites wquld be used for the storage
of wastes.

This EIS assumes that low-level waste would be stored in sealed steel con-
tainers. The intermediate-activity wastes would be segregated and handled
with shielded equipment. All stored material, except the intermediate-
activity waste, would be accessible for inspection, which would be conducted
on a regular basis. Damaged or deteriorated containers would be replaced, and
any spillage or leakage would be collected or recovered expeditiously.

Because the No-Action strategy requires “no new facilities, ” low-level waste
would be stored without pretreatment. Tbe 20-year volume, therefore, is
estimated at 646,500 cubic meters.

Estimated costs for the management of low-level
strategy are listed in Table E-10 and are directly
estimated above.

I TC

I
waste under the No-Action
related to the waste volume TE

Tbe advantages and disadvantages of tbe No-Action strategy for low-level
radioactive waste management are the same as those discussed for hazardous and / TE
mixed waste.
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Table E-10. Estimated Cost for Low-Level Waste
Management Under No-Action Strategya

Item Estimated cost

Site preparation 11,632

Operations W

Total (20 years )‘ 72,161

aCost in thousands of 4th

20-year planning period.
“Does not include costs of
lamination, any subsequent

Quarter 1985 dollars tor

waste retrieval, decon-
treatment, or disposal .

E .4.2 DEDICATION STRATEGY

The Dedication strategy involves the construction of hazardous, mixed, and
low-level radioactive waste disposal facilities.

E.4.2.1 Hazardous or Mixed Waste

The technologies for implementing the Dedication strategy for hazardous waste
are belowground or aboveground vaults or RCRA landfills. For mixed waste, the

disposal technologies are belowground vaults, aboveground vaults, RCRA land-
fills, belowground vaults with CFM vaults, aboveground vaults with CFM vaults,

or RCRA landfills with CFM vaults.

Hazardous or mixed waste disposal using above- or belowground vaults or RCRA
landfills (i.e. , Cm vaults not used for any portion of mixed waste) would
require some specific predisposal treatment. Treatment for volume reduction
and detoxification would be in accordance with new HSWA regulations. The

three mixed waste alternatives, which include cement /flyash matrix disposal
for a portion of the waste, require that this portion be solidified to a

concrete-like material to render the was te nonhazardous uncler RCRA. The
remainder of the mixed waste under these alternatives would be disposed of in
above- or belowground vaults or RCRA landfills.

Under the Dedication strategy, the site-specific actions regarding predisposal
treatment (i.e. , volume reduction, detoxification, solidification) lead to a
range of possible hazardous and mixed waste disposal volumes. Table E-n
lists tbe estimated volume ranges, as calculated from the values in Tables E-1
and E–2. Under the Dedication strategy, no -.astes would be generated by
remOval/clOsure of existing waste sites.

Estimated costs associated with the management of hazardous and mixed wastes

under the Dedication strategy were prepared for this EIS; these costs attempt
to bracket site-specific actions regarding technologies, design details, and
predisposal treatment effects. Table E-12 indicates the relative magnitude of
the costs associated with the implementation of the Dedication strategy for
hazardous and mixed waste. These costs are not complete (e.g. , those for most
predisposal ~reatment
effectiveness analysis

considerations have not be~n includ~d ), and no cost-
has been performed.
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Table E-n. Estimated Range of Hazardous and Mixed Waste 20-Year
Disposal Volumes Under the Dedication Strategy (cubic
meters)’

Waste type Lower limit’ Upper limit

Hazardous waste 2,500 5,200’
Mixed waste 9,900 185,900’

aRounded to the nearest 100 cubic meters.
bMaximum volume reduction.
‘No volume reduction for hazardous waste.
‘Volume expansion of mixed waste caused by CFM solidification of ETF
sludges.

The major advantages of the Dedication strategy for the future management of
SRP wastes are the following:

● During the 20-year operation period, wastes would be disposed of perma-
nently.

● The disposal of waste would comply with all applicable Federal and
state regulations.

● Facilities would be capable of achieving compliance with environmental
standards (e.g. , groundwater, surface water).

The Dedication strategy has the following disadvantages:

● Facilities would be costly to construct and operate.

● Land would be dedicated to use as a waste repository in perpetuity.

● In the event of a failure that released waste constituents, retrieval
of the waste packages could be difficult where certain practices were
employed (e.g. , grouting in place).

E.4.2.2 Low-Level Radioactive Waste

The technologies for implementing the Dedication strategy are ELLTs, AGOS, or
vaults (above or below the ground) for the disposal of low-activity waste
(i.e., less than 300 millirem per hour); and vaults (above or below the
ground) or GCD trenches /borehol,es for the disposal of intermediate-activity
waste (i.e., greater than 300 millirem per hour) .

TE

TC

Low-level waste disposal using any of the optional technologies would not
require predisposal treatment other than liquid immobilization (e.g. , by sor-
bents or solidification); however, treatments that provide volume reduction

could be cost-effective and desirable.
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Table E-12. Estimated Cost Range for Hazardous and Mixed Waste Management

Under Dedication Strategya’ ‘

Hazardous waste Mixed waste

Itern Lower limit Upper limit Lower limit Upper limit=

Site Preparation
Constructiond
Operation
Closure

Subtotal, 20 years

Maintenance
Monitoringe

Subtotal, 100 years

0.9
3.0
3.0
~

8.2

1.9

0.7
18.2
9.2

~

28.3

3.9

3.5
12.1
12.1
~

33.2

7.5

1.1
181.1
111.5
~

294.0

35.6

Total, 120 years 10.1 32.2 40.7 329.6

‘Adapted from Cook and Grant, 1987; Cook, Grant, and Towler, 1987a; and Moyer, 1987.
“Cost in millions of Lth Quarter 1985 dollars.
‘Includes estimated costs for predisposal treatment of ETF sludges by cm solidification.
‘Includes monitoring well installations assuming an average cost of about $8,000 per well for

an average depth of 42.7 meters using PVC mterials.
‘Includes sampling, analysis, and reporting of data assuming annual sampling for 31 param-

eters, plus 3 quarterly samples costing about $1 ,200/well/year for the first 5 years, and

annual sampling for 31 parameters thereafter, costing about $700/well/year.

TC



Under the Dedication strategy, project-specific actions regarding predisposal
treatment lead to a range of possible loW-leVel disp~~al VO1~eS .
the values in Table E_3,

Based on
this range extends from a low of 278,000 cubic meters

to an upper limit Of 646,600 c~bi~ meters. The low end of this range assumes
maximum volme reduction through predisposal treatment; the upper limit
assmes no volume reduction, and solidification where applicable. Under the
Dedication strategy, no wastes would be generated by removal/closure of exist-
ing waste sites.

Estimated costs associated with the management of low-level wastes under the
Dedication strategy were prepared for this EIS; they bracket project-specific
actions regarding specific technologies, design details, and predisposal
treatment effects. The cost ranges listed in Table E-13 indicate the relative
magnitude of costs associated with implementing this strategy for low-level
waste. However, these costs are not complete (e.g., they do not contain costs
fOr predisposal treatment considerations); also, cost effectivenes~ has not
been analyzed. Thus, the ranges should not tie used for a direct comparative
analysis or as a basis for decisio~king.

Table E-13. Estimated Cost Range for Low-Level Radioactive Waste
Management Under Dedication Strategya ‘ b

Item Lower 1imit Upper limit

Site preparation 5.5 5.6
Constructionc 86.8
Operation

412.2
35.8

Closure
137.0

~ ~

Subtotal, 20 years 152.6 573.1

Maintenance 2.9 6.8
Monitoring” ~ ~

Subtotal, 100 years 17.7 41.1

Total 120 years 170.3 614.2

‘Adapted from Cook, Grant, and Towler, 19g7b; and MCIyer, lgg7.
‘Cost in millions .of4th Quarter 1985 dollars.
cIncludes monitoring well installations ~ssming an average cost of abOut

$8,000 per well for an average depth of 42.7 meters usine PVC materials.
“Includes sampling, analysis, and ~eporting of data. “

E.4.3 ELIMINATION STRATEGY

The Elimination strategy for new waste

construction of hazardous, mixed, and
management facilities
low-level radioactive

involves the
waste storage

TC

TE

TC
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facilities. The technology for implementing this strategy uses retrievable-

storage buildings, which are described in Section El. 1.6 for hazardous and

mixed wastes, and in SectiOn E.1.2.6 fOr 10w-level radioactive waste.

RCRA regulations define “storage” as “the holding of hazardous waste for a

temporary period, at the end Of which the waste ia treated, disposed of , or

stored elsewhere” (40 CFR 260.10). The term “temPOrarY” is nOt define! by a

specific time periOd~ rather ‘t ‘s ‘aken ‘0 ‘es* “not permnent” and. lmplies
an intention to retrieve the waste for future treatment and/or disposal.
Facilities which accwulate hazardoua waste for more than 90 days, such as
those proposed under the Elimination strategy, are considered storage

facilities under RCRA and can be permitted and operated in accordance with 40
CFR 270 and 40 CFR 264, respectively (LO CFR 262.34).

Because a major objective of retrievable storage is a delay of permanent depo-
sition of wastea in anticipation of advanced methOds Of treatment, recYcling$

>r disposal, the predispoaal treatment of waste could close out future waste
management options. Thus, the only predisposal techniques considered applica-

~le are liquid immobilization by sorption techniques and compaction of bulky
wastes to reduce volume. Under the Elimination strategy, wastes wOuld be
3enerated from the removal/closure of all existing waste sites.

3n this basis, Table E-14 lists the estimsted retrievable-storage volumes of
tazardous, mixed, and low-level waste as calculated from Tables E-1 through

E-3, with and without consideration of the mixed and low-level radioactive
waste burial grounds.

Table E-14. Estimted Hazardous, Mixed, and Low-Level
Waste 20-Year Storage Volumes Under the
Elimination Strategy (cubic meters )a

Estimted waste volumes

Waste type Without burial grounds With burial grounds

Hazardous 103,600 103,600
Mixed 188,100 1,666,000
Low-level radioactive 699,800 2,223,800

‘Rounded to the nearest 100 cubic meters.

~he estimated costs of implementing the Elimination strategy bracket project-
specific actiona associat~d “ith specific regulatory requirements and design

TE details. Therefore, the costs listed in Table E–15 indicate the relative
magnitude of cost associated with the strategy; they should not be used for

direct comparative analyais or as a basis for decisionmaking. Unlike dis-
posal alternatives , the Elimination strategy contains no closure or

TC I postclosure costs because the intent is to retrieve the waste at some future
time during the z.(1-yearoperational period.
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Table E-15. Estimated Costs for Hazardou$6 tli xed, and Low-Level Waste Management
Under El iminati on Strategya, I

Mixed wastec Low-1evel wasted

Item Hazardous waste Without MBG Including WBG Without LLBG Including LLBG

Site preparation
Construction
Operation
Retrieval/decontamination

Total, 20 years

22.8
119.2
126.2

we

26B.2

24.7 349.5 7.6
15B.1

24.0
1857.2 387.8

137.1
1205.5

1936.1 106.7 336.1
TC

~ ~ ~ x

319.9 4142.8 502.0 1565.6 I

aAdapted from Cook, Grant, and Towler, 1987a; Cook, Grant, and TowleP, 1987b; Cook and Grant, 1987; a“d Moyer, 19B7.
bco$t i” mill ions of 4th Quarter 1985 dollars.
cwi thout Mixed Waste Buri al Ground and including Mi xed Waste Burial Ground.
dwi thout LOW-1evelWasteBurial Ground and including Low-1evel WaSte 8urial Ground.
‘NA - Not available.



The ~jor advantages of the Elimination strategy with regard to future waste

management facilities are the following:

TE I ● No SRP land would be dedicated in perpetuity as a hazardous, mixed, ox
low-level waste repository.

● In the event of a failure in which wastes are spilled or leaked from
their containers, facilities, equipment, and procedures would provide a
rapid and efficient retrieval of the waste, such that no leakage

outside the facility would occur.

. Storage of the wastes would comply with applicable Federal and state
TC regulations, presuming the necessary permits for long-term storage of

hazardous and mixed wastes were granted by the regulatory agencies.

● Facilities would be capable of achieving compliance with all environ-
mental standards (e.g., groundwater, surface water).

The Elimination strategy has the following disadvantages:

● Storage facilities would be costly to construct and operate.

I
● Additional future costs for retrieval of the waste, decontamination of

TE the storage facilities, and construction and operation of treatment or
disposal facilities would be inevitable and substantial.

‘E.4.4 CONE INATION STRATEGY

The Dedication and Elimination strategies would provide adequate mnagement of
al 1 SRP hazardous, mixed, and low–level wastes. However, the n!anagement of
specific was tes might be more economical, technologically feasible, or
environmentally reliable under one or the other strategy. Thus, the objective
of the Combination strategy is to identify and implement the best mix of
disposal (Dedication) and storage (Elimination) technologies based on specific
hazardous, mixed, and low-level waste volumes and characteristics.

E.4.4.1 Hazardous or Mixed Waste

The Combination strategy for hazardous waste includes retrievable-storage
buildings, and belowground or above-ground vaults or RCRA landfills for dis-
posal. The Combination strategy for mixed waste consists of retrievable-
storage buildings and belowground or above-ground vaults or RCRA Landfills,
below-ground vaults with CFM vaults, aboveground vaults with CFM vaults, or
RCRA landfills with CFM vaults.

Under this strategy, project-specific actions regarding predisposal treatment

(i.e., volume reduction, detoxification, solidification) lead to a wide range
Of possible hazardous and mixed waste disposal volumes. Removal and closure

TE Of existing hazardOus and mixed waste sites have been specified to occur only
at the old F-Area seepage basin. Table E-16 lists the estimated 20-year
volume ranges, calculated from the values in Tables E-1 and E-2.
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Table E-16. Estin!ated Range of Hazardous and Mixed Waste 20-Year
Disposal/Storage Volumes Under the Combination
Strategy (cubic meters)’

Waste Type Lower limit b Upper limit

Hazardous waste 2,500
Mixed waste

5,200’
15,600 191,300”

‘Rounded to the nearest 100 cubic meters.
bMaximum volme reduction.
“No volume reduction.
‘Volume expansion caused by CFM solidification of ETF sludges.

TE

TC

The estimated cost ranges in Table E-17 bracket ‘site-specific actions regard-
1 ‘E

ing the mix of specific technologies, design details, and volume capacity.
These ranges indicate the relative magnitude of potential costs associated
with the implementation of the Combination strategy for hazardous and mixed
waste; they should not be used for direct comparative analysis or as a basis
for decisionmaking.

In addition to the advantages and disadvantages of Dedication and Elimination
described in Sections E.L.2.1 and E.4.3, the Combination strategy would allow
the selection of a mix of technologies that would optimize performance and
minimize cost.

E.4.4.2 Low-Level Radioactive Waste

The technologies for implementing the Combination strategy for low-level waste
are engineered storage buildings, and ELLTs or vaults or AGOS for the disposal
of low-activity waste (i.e. , less than 300 millirem per hour); and vaults or
GCD for the disposal of intermediate-activity waste (i.e., greater than 300
millirem per hour ).

Site-specific actions regarding predisposal treatment (i.e., volume reduction,
solidification, encapsulation) lead to a range of possible low-level waste
disposal volumes. Also, removal and closure of existing low-level waste sites
have been specified to occur only at the R-Area Seepage Basins. Based on the
values listed in Table E-3, this range extends from a lower limit of 286,500
cubic meters to an upper limit of 658,400 cubic meters. The lower limit

assumes maximum volume reduction, whereas the upper limit assumes no volume
reduction and some volume expansion by solidification of closure action wastes.

Table E-18 lists cost ranges associated with low-level waste management under
the Combination strategy. These ranges bracket the site-specific actions
regarding the technological mix, design details, and volume capacity. They

indicate the relative magnitude of potential costs associated with the imple-
mentation of this strategy for low-level waste; they should not be used for

direct comparative analysis or as a basis for decisionmaking.
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Table E-17. Estimated Cost Range for Hazardou and Hi xed Waste Management
Under the Combination Strategya, 8

Hazardous waste Mixed waste

I tern Lower 1imi t Upper limit Lower limit Upper 1imi tc

:j::t;:fi:$ion

Operation
Closure/retrievale

1.1 1.3
4.5 20.8
3.2 9.8
U u

6.9 3.4
29.2 207.1
21.2 123.4
m a

Subtotal, 20 years 10.7 32.2 69.7 334.7

Mai ntenanc
f

1.3 2.1 8.2 5.2
Monitoring u Q M u

Subtotal, 100 years 4.0 6.9 24.5 17.5

Total , 120 years 14.7 39.1 94.2 352.2

aAdapted from Cook, Grant, and Towler, 1987a; Cook and Grant, 1987; and Moyer, 1987.
bco~t i” ~il I ions of 4th Quarter 1985 dOl lars

cIncludes estimated costs for predi sposal treatment of ETF sludges by CFM solidification.
d~nc>ude~ ~onjtorin9 wel I installations assuming an average cost Of abOut $8,000 Per well ‘or

an average depth of 42.7 meters using PVC materi als.
SIncludes costs of decontaminate ng the storage facilities.

J for 31 param-
year for the fi rst 5 years, and

‘Includes sampl ing, analysis, and reporting of data assuming annual sampl in!
eters, plus 3 quarterly samples costing about $1 ,200/wel l/Y
annual sampling for 31 parameters thereafter, costing about $700/well/year.
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Table E–18. Estimated Cost Range for Low-Level Radioactive Waste
Management Under the Combination Strategya

Item Lower 1imit Upper limit

Site preparation
Construction’
Operation
Closure/retrieval
ination

3.4 0.0
114.6 424.7
48.8 139.5

and decontam- ~ ~

Subtotal, 20 years 200.0 600.0

Maintenance 9.4 7.0
Monitoringc 14.1 ~

Subtotal, 100 years 23.5 42.2

Total, 120 years 223.8 642.2

‘Cost in millions of 4th Quarter 1985 dollars
‘Includes monitoring well installations assuming an average cost $8,000
per well for an average depth of 42.7 meters using PVC material.
“Includes sampling analysis and reporting of data.

TC

The advantages and disadvantages of the Combination strategy are discussed in
Section E.4.4.1.

E.5 SUMMARY

Tables E-19 through E-22 summarize the four strategies for the modification of TE
SRP waste management practices with regard to new disposal/storage facilities.
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Table E-19. No-Action Strategy

TC

Item Description

Objective Waste management with no new facilities

Technologies Indefinite storage of hazardous and mixed waste
at existing facilities, then at other available
structures, pads, or areas

Disposal of low-level waste at existing burial
grounds, then indefinite storage at other avail-
able structures, pads, or areas

Limitations No new facilities, including pretreatment

Volume (m’) Hazardous 4,700
Mixed 97,000
Low–level 646,500
Total 748,200

Cost range ($MiL )’ Hazardous 3.2
Mixed 26.2
Low-level ~

Total 101.6

TE I Cost uncertainties Total and types of storage capacity available

No specific existing facilities identified

Advantages Would delay expenditurea for waste management
facilities

Would make use of structures that otherwise would
remain unused

Diaadvantages Unq~ntified higher risk of environmental
releases of was te and the associated
occupational, public health, and environmental
impacts

Noncompliance with RCRA, DOE Orders, and other
regulations eliciting enforcement actions

Probable judicial intervention

Inevitable future expenditures for waate treat-
ment/disposal

aCosts through the 20-vear period. (Note: Site-specific actions prevent costs
from being ~skd for direct- comparative analysis ).-
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Table E-20. Dedication Strategy I ‘rE

Item Description

Objective

Technologies

Limitations

Volume range (m’~

Waste management by disposal

Hazardous -

Mixed -

Low–level -

Belowground vaults, aboveground

vaults, or RCRA landfills

Belowground vaults, above ground

vaults, or RCRA landfills with or
without CPM vaults

ELLTs , AGOS, or vaults for 10w-

activity waste; vaults or GCD for
intermediate-activity waste

Mixed waste options using CPM vaults require pre-
disposal treatment by cement /flyash solidification

Hazardous 2,500 to 5,200
Mixed 9,900 to 185,900
Low-level 278,000 to 646,600

Total 290,400 to 837,700

Volume uncertainties Volume reduction by predisposal treatment

Volume expansion by solidification

Cost range ($Mil)a Hazardoua 10.1 to 32.2
Mixed &o.7 to 329.6
Low-level ~ to ~

Total 221.1 to 976.0

Cost Uncertainties Total disposal capacity required

Optional disposal technologies

Pretreatment technologies and capacities

Pretreatment costs not included except with CFM
portion

Postclosure requirements

Advantages Final placement’ of waste

Compliance with applicable regulations

Compliance with environmental standards

Footnote on last page of table.
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Table E-20. Dedication Strategy (continued)

Item Description

Disadvantages Facilities costly to construct and operate

Land dedicated in perpetuity

Waste retrieval difficult in a failure

TC I aCosts for 20-year period through closure plus postclosure maintenance for 100

years.
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Table E–21. Elimination Strategy

Item Description

I TE

Objective

Technologies

Limitations

Volume (m’)

Volume uncertainties

Cost range ($Mil )’

Cost uncertainties

Advantages

Disadvantages

Waste management by retrievable storage

Storage buildings for hazardous, mixed, and low-
level wastes

Prestorage treatments limited to liquid sorption
and compact ion

Without Including

Burial Grounds Burial Grounds

Hazardous 103,600 103,600

Mixed 188,100 1,666,000

Low-level 699,800 2,223,800

Total 991,500 3,993,400

Removal volume from existing waste sites

Volme reduction by compaction

Without Including
Burial Grounds Burial Grounds

Hazardous 268.2 268.2

Mixed 319.9 4,142.8

Low-level 502.0 1,565.6

Total 1,090.1 5,976.6

Total storage capacity required

Compaction capacity and cost (not included)

No land dedicated in perpetuity

Waste retrieval relatively simple in a failure

Compliance with applicable regulations, pre-

aming waivers are granted

Compliance with environmental standards

Facilities costly to construct and operate

Inevitable future expenditure for centinued

storage or waste retrieval, treatment, andjor

disposal

“Costs through the 20-year period; does not include waste retrieval, treat-

ment, or disposal. (Note: Site-specific actions prevent costs from being

used for direct comparative analysis. )

TC

TC
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TE I Table E-22. Combination Strategy

TC

Itern Description

Objective Waste management by combination of storage and
disposal

Technologies Storage buildings for storage of hazardous,

mixed, and low-level wastes; vaults or RCRA
landfills for hazardoua waste; vaults or RCRA
landfills with or without CFM vaults for mixed
waste; ELLTs, AGOS , or vaults for low-activity
low-level waste; vaults or GCD for intermediate-

activity low-level waste.

Limitations Mixed waste options using CFM vaults require

predisposal treatment by cement/f lyash solidif i-
cation. Prestorage treatments limited to liquid

sorption and compaction.

Volume range (m3) Hazardous 2,500 to 5,200

Mixed 15,600 to 191,300
Low-level 286,500 to 658,400

Total 304,600 to 854,900

Volume uncertainties Removal volume from existing waste sites

Volume reduction by pretreatment

I Cost range ($Mil )“

TC I
Cost uncertainties

Volume expansion by solidification

Hazardoua 14.7 to 39.1
Mixed 94.2 to 352.2
Low-level 223.8 to 6b2.2

Total 332.7 to 1,033.5

Total storage and disposal capacities required

Optional disposal technologies

Pretreatment technologies and capacities

No pretreatment costs, except CFM solidification

?ostclosure requirements on disposal facilities

Footnote on last page of table.
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Table E-22. Combination Strategy (continued ) I TE

Item Description

Advantages Allows selection of a mix of disposal and stor-
age technologies that would optimize performance
and minimize cost

Other advantages are the same as those for the
Dedication and Elimination strategies

Disadvantages Same as those for the Dedication and Elimination
strategies

‘Costs for 20-year period through closure including postclosure maintenance or
retrieval and disposal of stored wastes. (Note: Site-specific actions pre-
vent costs from being used for direct comparative analysis. )
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APPENDIX F

ASSESSMENT OF ACTIONS AT EXISTING WASTE SITES

This appendix describes removal , remedial , and closure actions considered fea-
sible for the existing waste sites characterized in Appendix B and listed in
Table B-2. Cumulative (i.e. , over all the sites ) environmental consequences
of the actions are presented in Section 4.2 and summarized in Section 2.2.
The assessments in this appendix are presented by individual waste site and
are based largely on the results of contaminant transport modeling.

This appendix consists of 11 major sections, each of which covers existing
waste sites in a particular geographic group (see Section B.1.2 in Appendix
B). For example, Section F.1 assesses the actions at the waste sites in the
firSt geographic grouping (i.e. , the A- and M-Areas). Each geographic-
grouping section is further divided into a section for each waste site. For
example, Sections F.1.l-F.1.13 deal with the 13 waste sites in the A- and
M-Areas. These sections discuss the actions, releases , and other impacts
associated with the was te sites for each of the three project-specific
alternatives (no action, closure with no removal of waste, and Closure with
removal of waste) . Finally, for each alternative at each waste site, three

major tOpiCS (description of action, comparison of exPected ~eIeaSeS to
applicable standards, and impacts other than releases) are presented.

To acconunodate this extensive scope , many essentially equivalent discussions
of similar sites and groups of sites have been combined. Similarly, to mini-
mize repetition, the specific waste site sections are usually followed by a
section that discusses those factors related to biological impacts that apply
generically to all the waste sites within a particular geographic group.

The assessments in this appendix are supported by detailed modeling of contam-
inant transport and health risk analyses; the models used are described in

Appendixes H and 1.

Appendix I also presents criteria for the selection of chemical and
radioactive constituents and sites for evaluation based on risks to human
health. These selection criteria, corresponding to maximum contaminant levels

(MCLS) or less, or to proposed de minimis radioactivity values, have been

ap~lled to chemical and radioactive constituents found in the wsste sites ,
SO1l, and groundwater at tbe Savannah River Plant (SRP). If the quantities or

concentrations are below the selection criteria values , no pathway modeling
calculations and, consequently, no environmental assessments are made. Such
cases will be noted in those sections of this appendix addressing sites with
insignificant or no measurable concentrations of constituents in groundwater

or soil at and near tbe waste sites.

TE

TE

[ TE

TE

ITE

Environmental assessments of alternative actions at existing waste sites are
based on data and methodologies presented in the Environmental Information
Documents (EIDs ) referenced herein. The methodologies employ several pathway

models for assessing the effects of releases on human health and the environ-
ment (aquatic and terrestrial ecology, endangered species, and wetlands) .
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Water pathways include grOUndwater mOVement tO water wells, grOUndwater mOVe-

TC I

TE

ment to surface streams, erosion of waste materials and movement to a surface
stream, consumption of food produced from farmland reclaimed over a waste

site, consumption of crops produced through natural biointrusion of land over

a waste site, and direct exposure to gamma radiation. Atmospheric pathways

for human exposure are inhalation of waste particulate or gases in air,

ingestion of foods containing waste materials from deposition of air

part iculates on the ground surface. Additionally, a direct gannna radiation
exposure to occupant of reclaimed land over a waste site is evaluated.

Detailed descriptions of the pathway afialysis methodology are included in the
EIDs and Appendix H of this document.

Two assumptions are made regarding the time periods of analysis for potential
environmental consequences. First, it is assumed that the Department of

Energy (DOE ) will maintain institutional control over the SRP site for 100

years beyond 1985. This is a reasonable assumption, in light of current pro-

duction planning and projected scheduling for site decommissioning. Second,
the basic time period for the long-term analyses extends up to 1000 years

beyond 1985. Guidelines issued by the U.S. Environmental Protection Agency

(EPA) and the U.S. Nuclear Regulatory Commission (NRC) specify 1000 years as a
reasonable time for calculations of projected effects of waste dispOsal
activities.

Public exposures attributed to the surface and subsurface pathways for various
waste sites are based on exposure assessments for the years in which peak con-
centrations occur in surface water and groundwater, and for future years (100,
200, 300, 400, 500, 700, and 1000 years from 1985). Results are reeOrted at
hypothetical wells assumed to be located 1 and 100 meters downgradient from
each waste site and in the Savannah River.

Groundwater concentrations of constituents that exceed health-based regulatory

standards are identified in this appendix. These exceedances are reported for
measured concentrations at downgradient monitoring wells and modeling predic-
tions at the hypothetical 1- and 100-meter wells. Some constituents that were
modeled are not reported because applicable standards are not available or
because the standard is not based on risk to human health and the environ-
ment. These include miscellaneous organic compounds, sodim, and phosphate.

The evaluations of alternatives in this appendix are based on groundwater and

surface-water concentrations at individual waste sites that are predicted by
the PATHRAE code. These results are not directly comparable tO mOnitOring
results for these sites . Predicted exceedance of standards for all closure
actions indicates that further action may be required. This could range from
taking remedial action (e.g., groundwater cleanup) to monitoring and assuring
protection of human health and the environment in close cooperation with regu-
latory agencies [e.g. , the South Carolina Department of Health and Environmen-

tal Control (SCDHEC)] . Also , any action would be designed to ensure
compliance with applicable regulations. These modeling predictions represent
a very preliminary indication that some action may be required. In practice,
implementation of any action would be based on this work and additional site-
specific modeling and actual monitoring results.

Public exposure and risk attributed to the atmospheric pathway fOr VariOus
waste sitea include risk assessment for every year for the period 1986-1990,
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for every fifth year for the period 1990-2085, and for every one-hundredth
year for the period 2085-2985. Risks for a maximally exposed individual are
estimated for 3 selected years: 1985 (assumed start of closure actions), 2085

(assumed start of public occupation of the SRP area), and 2985 (end of 1000-
year period).

Risk assessments are presented in this appendix in their original., calculated
form (King et al. , 1987) as follows:

● Carcinogenic risks from radioactive and nonradioactive waste con-
stituents are the product of exposure (either chemical or radioactive)
and the cancer risk per unit exposure [unit cancer risk (UCR)] . These ~E
risk estimates are expressed as the increase in probability of fatal
cancer in an individual (with a value between O and 1). In these eval- ‘
uations , risks from chemical carcinogens have been determined as life-
time risks from exposure over a period of 50 years that encompasses the
year of peak exposure. Radiological risks, however, were calculated
for an exposure period of the peak year only. The radiological risk
values presented in this appendix are multiplied by 50 in Chapter 4 to
produce a conservative estimate of lifetime-exposure risks comparable
to those originally calculated for chemical carcinogens.

● Noncarcinogenic risks from chemical constituents are presented as the
ratio of the average daily dose to the acceptable daily intake (ADI)
for chronic exposure. Because noncarcinogenic effects are aasumed to
occur only if the exposure exceeds a threshold value defined by the
ADI , any value of calculated risk less than 1 means that no health
effect is likely; the smaller the value, the greater the margin of
safety. Individual noncarcinogenic risk values are sunnned to form a
Hazard Index that also ia compared conservatively to a threshold of 1.

F.1 ASSESSMENT OF ACTIONS AT A- ~ M-AREA WASTE SITES

This geographic grouping of waste sites is located along
the SRP where Road 1 leads to the Administration Area

the northwest edge of
(700-A). Figure F–1

shows the boundaries of this geographic grouping and the location= of the
waste sites within it.

Sections F.1.l through F.1 .13 contain (or reference the section that containa)
a discussion of sites 1-1 through 1-13, respectively. Section F.1.14 dis-
cusses biological impacts that are generically applicable to the A- and M–Area
geographic grouping.

F.1.1 716-A MOTOR SHOP SEEPAGE BA51N, BUILDING 904-lolG*

F.1.1.1 Assessment of No Action (No Removal of Waste, and No Remedial or CIO-
sure Actions )

Under no action, the motor shop seepage basin would remain uncovered and open
to receive rainwater. Groundwater monitoring would continue on a quarterlY

*The reference source for the information in this section is Huber, Johnson,
and Bledsoe, 1987.
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TC Ibasis for the first year, then annually for 29 years. Site maintenance would

continue for the entire 30-Year periOd.

Expected Environmental Releases

No environmental releases are expected at this site for this action.

Comparison of Expected Environmental Releases with Applicable Standards

The environmental impact ‘and health risks associated with the motor shop seep-
age basin were not determined because chemical constituents at the site were

below the threshold selection criteria.

Potential Impacts (Other Than Releases)

TE I Section F.1.14.1 describes general impacts to biological resources from no
action. “Aquatic impacts would be unlikely.

The 716-A motor shop seepage basin might have an imPact On the wildlife and
vegetation that come into contact with its standing surface waters. Based on

the available chemical analysis data on the standing surface water of the
seepage basin, PH, cadmium, lead, and mercury do not fall within the EPA
freshwater aquatic life criteria. However, cadmium, lead, and mercury meet

TC I EPA drinking–water criteria. Thus, wildlife that consume the water should not
receive adverse impacts.

In addition, food-chain uptake calculations based on the bioconcentration of
heavy metals from the standing water by nonrooted aquatic macrophytes indicate
that the predicted concentrations of heavy metals would be well below the con-
centrations considered toxic to herbivorous wildlife.

F.1.1.2 Assessment of No Removal of Waste and Implementation of Cost–Effective

Remedial and Closure Actions as Required

Description of Action

TE I Under the no-removal-and-closure action, the motor shop seepage basin wOuld be

backfilled to grade and seeded. This action would require approximately 1350
cubic meters of soil. Groundwater would continue to be monitored on a quar-

TC I terly basis for 1 year, then anrrually for 29 years. Site maintenance would
continue for the entire 30-year period.

Comparison of Expected Environmental Releases with Applicable Standards

No chemical constituents at or above threshold selection criteria were identi-
fied for this waste site; thus, expected environmental releases were not
determined. However, closure of the basin by backfilling would reduce the
possibility that the free liquid might be transported by surface runoff or
f100ding.
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potential Impacts (other Than Releases)

Section F.1.14.2 describes general impacts to biological resources. Aquatic
impacts resulting from the discharge Of standing ha~in water ~hO~ld be minimal
because the water would be drained through a permitted discharge. This action
would eliminate any pOtential for impacts on wildlife coming into contact with
basin water.

F.1.1.3 Assessment of Removal of Waste to the Extent Practicable, and Imple-
mentation of Cost-Effective Remedial and Closure Actions as Required

Description of Action

Under the waste-removal-and-closure ~ctiOn, all waste would be removed from
the motor shop seepage basin. The liquid would he drwmned and removed to a
waste storage/disposal facility. The basin would be excavated to a depth of 1
meter. Approximately 675 cubic meters of soil would be removed to the SRP
sanitary landfill . The basin would be backfilled to grade, requiring approxi-
mately 2025 cubic meters of soil , and seeded. Groundwater monitoring would
continue on a quarterly basis for 1 year and thereafter on an annual basis for ~~

29 years. Site maintenance would continue for the entire 30-year period.

Comparison of Expected Environmental Releases with Applicable Standards

As stated above, no chemical constituents at or above threshold criteria were
identified for this waste site; therefore, no environmental releases were

determined. However, removal of the waate and backfilling of the basin should
reduce the possibility of future environmental releaaea.

Potential Impacts (Other Than Releases )

Section F.1.14.3 describes general impacts to biological resources . No

aquatic impacts are expected, as discussed in Section F.1.1.2. Potential
impacts on wildlife as a result of coming into contact with basin water would
be eliminated.

F.1.2 METALS BURNING PIT, BUILDING 731-4A*

F.1.2.1 Assessment of No Action (No Removal of Waste, and No Remedial or Clo-
sure Act ions )

Description of Action

Under no action, the site would be left in its present condition, and a site

identification sign would be installed. Groundwater monitoring at the exist-

ing wells would occur quarterly for 1 year, then annually for 29 years.
Upkeep would include maintaining the groundwater monitoring wells. A U.S.
Forest Service experimental study would continue, with weed and underbrush
control conducted consistent with the pine tree growth study. Site mainte-
nance would continue for the entire 30-year period.

TC

*The reference source of the information in this section is Pickett, Muska,
and Marine, 1987.

F-7



Comparison of Expected Environmental Releases with Applicable Standards

The waste constituents selected fOr assessment of the environmental impacts

and health risks at the metals burning pit are tetrachloroethy lene and tri-

chloroethylene. Both of these compounds were found in the groundwater at

levels higher than the selectiOn criteria (Looney et al. , 1987).

Table F-1 lists the predicted maxim~ concentrations of tetrachloroethy lene
and trichlorOethylene based on results of constituent transport modeling for
all of the closure actions and for no action. The table also lists the appli-

cable standard, criterion or proposed MCL for each constituent and, in paren-
theses, the years in which the maximum concentration is expected to be

reached. For no action, the table indicates maximum concentrations of tetra-
~hloroethylene and trichloroethylene at levels in excess of the applicable

standards at the 1- and 100–meter wells. Table F-1 also shows monitoring data

for these two organics and for cadmium, which slightly exceeded its applicable
standard but was not selected for the modeling assessment. Surface-water

quality would not be significantly affected by the addition of potential con-
taminants from the groundwater pathway from this site, as the resulting con–
centrations of constituents in the Savannah River are projected to be below
drinking–water standards.

~

Environmental risks due to atmospheric chemical releases from the metals burn-

ing Pit were calculated. The risk values are conservative because they are

based on emissions from two sites: the metals burning pit and the miscellane-

ous chemical basin. The carcinogenic risks are very low (the highest risk to
the maximally exposed individual is less than 10-’ ~ excess cancers) and are
not considered significant. Non-carcinogenic atmospheric releases are

I
predicted to produce insignificant risks (i.e. , EPA Hazard Index is less than
1 x 10-2).

The expected concentrations for the erosion, reclaimed farmland, and biointru-
sion pathways are zero. That is, the erosion rate is such that no waste
erodes during the first 1000 years of the simulation; waste materials are
leached from the zone of excavation before a farming operation could begin,
due to the 100 years of institutional control; and the 1 meter of existing
soil cover equals or exceeds the root penetration assumed for the biointrusion
pathway .

Potential Impacts (Other Than Releases)

Section F.1.14.1 describes the ecological impacts of no action. PATHRAE
modeling was performed on tetrachloroe thylene and tricbloroethylene, which
were considered to have a potential impact on the aquatic system. The results
of this analysis indicate that these particular constituents should not cause
significant impacts to water quality. Neither aquatic species nor terrestrial
wildlife, which

I
could consume water at the outcrop, should be affected

TE
adversely uncler closure actions. Because of rapid leaching of mobile
contaminants at the site, uptake by vegetation is not expected to be a
problem. Thus , impacts to vegetation and herbivorous wildlife are not
expected.
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F. 1 .2.2 Assessment of No Removal of Waste and Implementation of Cost-Effective
Remedial and Closure Actions as Required

Description of Action

TE
I
Under the no-removal-and-closure action, a low-permeability cap (Figure F-2)
would be placed atop the existing backfill. The exact location of the area

involved in the burning and dispOsal of the metal and debris is nOt knO~, but
soil sampling to define the specific location of the metals and/or organically
contaminated soil is planned to occur before closure. This could signifi-

cantly reduce the amount of area requiring capping. For the purpose of this

document, however, the cost analysis will be made on the assumption that the

entire waste site, about 3.6 acres, would be capped. The cap would be graded

and revegetated in a manner similar to the current status of the site.

Because the materials that were disposed of at the site would be left in

I
place, groundwater monitoring would continue quarterly for 1 year, and then

TE annuslly for 29 years. Site maintenance would continue for the entire 30-year
period.

Additional corrective actions, such as groundwater extraction and treatment,
might be needed to reduce the levels of trichloroethylene and tetrachloroeth-
ylene in the groundwater (see Table F-1).

Comparison of Expected Environmental Releases with Applicable Standards

The consequences of environmental releases include the relative risk to human
health and the potential impact on aquatic and terrestrial ecosystems of tet-

1

rachloroethylene and trichloroethylene. The pathways that might have an
TE impact on hmn health are the same as those described in Section F.1.2.1.

Table F-1 lists the predicted maximum concentrations of the chemical constitu-
ents based on results of groundwater modeling. The table also lists the

applicable standard for each constituent and, in parentheses, the years in
which the maximm concentration is expected to be reached. For the
no-removal-and–closure action, the table indicates maximum concentrations of
trichloroethylene and tetrachloroethy lene at levels in excess of the appli-
cable standards in the future at the 1- and 11)0-meter wells. Surface-water
quality would not be significantly affected by the addition of potential
contaminants from the groundwater pathway from this site, as the resulting
concentrations of constituents in the Savannah River are projected to be below
drinking-water standards.

TC I Additional corrective actions might be needed to reduce the levels of constit-
uents already in the groundwater. Decisions regarding the precise actions to
be taken would be based on site-specific studies and discussions with the reg-
ulatory agencies concerned.

The expected concentrations for the erosion, reclaimed farmland, and biointru-

TE I siOn pathways are zero. Maximum concentrations were not developed for the
other pathways.

Environmental risks due tO atmospheric releases from the metals burning pit

TE
I

are conservative fOr the rea~On discussed in Section F.1.2.1. Carcinogenic
risks would be Zero for 1986 and the same as those for no action 100 years
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~ate=, due to the diffusion CIf the volatile contaminants through the backf ill

soil. The carcinogenic risk value is calculated to be ver_y,low (the highest
risk tO the ~ximally exPOsed individual ‘s less ‘ban 10 excess cancers)

and is considered flOt significant. The non-carcinogenic risk val~~ is also

calculated tO be low (i.e.> tbe EpA Hazard Index is less than 1 x 10 ).

Potential Impacts (Other Than Releases)

The potential ecOlOgical impacts Of nO waste removal and closure for the

metals burning pit are similar to those addressed in Sections F.1. 2.1 and

F.1.14.2.

F.1.2.3 Assessment of Removal Of Waste tO the Extent practicable> and Imple-
mentation of Cost-Effective Remedial and Closure Actions as Required

Description of Action

Under the waste-removal-and-closure action, soil sampLing to define the spe-
cific location of the metals andlor organics would be performed prior to clo-
sure. It is expected that this would significantly reduce the amOunt of sOil
to be excavated and/or treated. However, for the purposes of this document,
the cost analysis will be made on the total volume of soil which could contain
these constituents.

Photographs taken in L97L indicate that the total pit depth was 1.0 tO 1.5
meters. To remove the waste materials, therefore, an assumed depth of L.5
meters over the 120 meter by 120 meter area would have to be excavated and
backfilled (21,700 cubic meters). The excavated materials would be trans-

ported in metaL boxes or containers and disposed of in a waste storaget
disposal facility. The site would be backfilled with clean material,
regraded, vegetated, and allowed to return to its natural state. Groundwater
monitoring would continue quarterly for 1 year and then annually for 29

years. Site maintenance would centinue for the entire 30-year period.

Additional corrective actions, such as ground~ater extraction and treatment+
might be needed to reduce the Levels of tetrachloroe thylene and trichloroeth-
ylene in the groundwater (see Table F-1).

Comparison of Expected Environmental Releases with Applicable Standards

The consequences of environmental releases include the reLative risk to hwan
health and the potential impact on aquatic and terrestrial ecosystems. The
pathways that may have an impact on human health are the same as those for no
action.

Closure was not modeled because the constituents of concern were assumed to
have Leached beyond the zone of excavation by the time remedial actions would
occur. Therefore, this site would behave in the same manner as it would for
no action. Table F-L Lists the predicted maximum concentrations of the chemi-
cal constituents based on results of groundwater modeling for this action and
for no action.

AdditionaL actions might be required to reduce
groundwater to meet applicable standards. The

the constituent levels in the
exact measures to be initiated
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would be defined on the basis of site-specific studies and interaction with

regulatory agencies.

Environmental risks due to atmospheric releases from the metals burning pit
are conservative for the reascJn discussed in SectiOn F.1.2.1. The carcino-
genic risk value is calculated to be very low (the highest risk to the
maximal ly exposed individual is less than 10-8 excess cancers) and is
considered not significant. The noncarcinogenic risk value is also calculated
to be low (i.e., the EPA Hazard Index is less than 1 x 10”Z).

Estimated environmental risks due to atmospheric chemical releases from the
metals burning pit for this action are very low (the highest public and occu-

pational risks to the maximally exposed individual are, respectively, less
than 10-’4 and 10-” excess cancers) and are considered not significant.

The expected concentrations for the erosion, reclaimed farmland, and biointru-
sion pathways are zero for closure. Maximum concentrations for the other
pathways were not

The occupational
1 x 10-8 health
insignificant.

Potential Impacts

developed.

risks to protected workers due to excavation is less than
effects per lifetime. This level is considered to be

(Other Than Releases)

The potential ecological impacts of waste removal and closure for the metals
burning pit would be similar to those addressed in Sections F.1.2.1 and
F.1.14.3.

F. 1.3 SILVERTON ROAD WASTE SITE, BUILDING 731-3A*

F.1.3.1 Assessment of No Action (No Removal of Waste, and No Remedial pr ClO–

sure Actions )

Description of Action

Under no action, the site would be, left in its present condition; groundwater
would be monitored quarterly for 1 year, then annually for 29 years. Site

maintenance would consist of installing and maintaining a fence and signs
around the basin, cutting weeds periodically, and filling depressions at the
site with topsoil and seeding for the,entire 30-year period.

Comparison of Expected Environmental Releases with Applicable Standards

The chemical constituents selected for assessment of environmental impact and
health risks associated with the Silverton Road waste site are lead, tetra-
chloroethylene, trichloroethylene, and trichloromethane. These were selected

because they were found in the groundwater at levels higher than the threshold
selection criteria.

*The reference source of the information in this section is Scott, ~illian,

Kolb, Corbo, and Bledsoe, 1987.

F-13



TC
I

TE
I

TE I

TE
I

Table F_2 lists tbe predicted maximum concentrations of those Constituents

predicted to exceed applicable standards based on groundwater modeling for no

action. The table also lists the applicable standard for each constituent

and, in parentheses, the year in which the maximum concentration is estimated

to occur. A comparison of predicted maximum concentrations to applicable

standards fOr 00 actiOn indicates that the peaks have already Occurred at the
1- and 100-meter wells. However, recent sampling data at the site indicate

that trichloroethylene and tetrachloroethy lene remain in excess of applicable
standards.

Surface-water quality would nOt be significantly affected by the addition of
potential contaminants from the groundwater pathway from this site, as the

resulting concentrations Of constituents in the Savannah River are projected

to be below drinking-water standards.

Estimated environmental risks due to atmospheric releases from the Silver ton
Road waste site are very low and are considered not significant. For example,

the highest carcinogenic risk to the maximally exposed individual is less than
10-’5 excess cancer. The EPA Hazard Index for noncarcinogens is 1.4 x
10-6.

The expected concentrations for the erosion pathways are zero because the
length of time that it takes for the contaminants to start eroding is well
over 1000 years . Maximum concentrations for the other pathways were not
developed.

Potential Impacts (Other Than Releases)

Section F.1. 14.1 describes ecological impacts of no action. Modeling was per-
formed on lead, tetrachloroethy lene, tricbloroethylene, and trichloromethane,
which were considered to have potential impacts on the aquatic system. The
results indicate that these waste materials would not alter the present water
quality of the receiving stream under any closure actions. However, lead in
tbe Savannah River is presently above the EPA criteria for aquatic life. The
levels of groundwater outcrop contamination predicted by the PATHRAE model are
ecologically insignificant for all closure actions, indicating no potential
for adverse effects on the aquatic biota of the Savannah River or adjacent
wetlands and no adverse effects on wildlife consuming the undiluted ground-
water at the outcrop.

Based on the available data, no adverse terrestrial impacts are expected for
any closure action. The PATHHAE model predicts that all constituents, with
the exception of lead, have moved out of the unsaturated zone by Year 1, mak-
ing them unavailable for uptake by vegetation. No soil monitoring data are
currently available; therefore, the potential terrestrial effects due to lead
concentrations cannot be evaluated. However, the relatively small amounts of
lead disposed of at the site, the length of time the site has been out of
service (since 1974) , and the low groundwater concentrations for lead indicate
that any effects should be negligible. If terrestrial impacts due to elevated
Lead concentrations should occur, they would be limited to the area of the
waste site.
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F.1.3.2 Assessment of No Removal of Waste and Implementation of Cost-Effective
Remedial and Closure Actions as Required

Descrip,tiOn of ActiOn

TE
I

Under the no-remOval-and-c lOs”ure actiOn 3 the 3.25-acre ‘ite ‘Ould be covered
with 0.6 meter of borrow fill (7,890 cubic meters) and capped as described in
Section F.1.2. The cap would be covered with topsoil and seeded with grass.

GroundWater would be monitOred quarterly fOr 1 year, then annually fOr 29
years. Site maintenance would be provided for the entire 30-year period.

Additional corrective actions, such as groundwater extraction and treatment.,
might be needed to reduce the constituent levels in tbe groundwater.

Comparison of Expected Environmental Releases with Applicable standards

The chemical constituents, the consequences of environmental releases, the
exposure pathways, and the potential hman health risks would be the same as
those described under Sect iOn F.1.3.1 - Table F-2 presents the predicted maxi-
mw concentrations for the chemical constituents of concern at this site. It
lists predicted maximum cOncentratiOns Of contaminants that peaked prior to

1985 at the 1- and 100-meter wells and that appear to be receding. However,

recent sampling data at the site indicate concentrations in excess Of
applicable standards.

Additional actions might be required to reduce the concentrations of constitu-
ents in the groundwater to meet the applicable standards. The precise actions
to be taken would be decided on the basis of site-specific investigations and
interactions with the regulatory agencies concerned.

Environmental risks due to atmospheric releases from the Silverton Road waste
site for this action are estimated to be very low (the h_i,<hestcarcinogenic

I

risk to the maximally exposed individual is less than 10 excess cancers)

TC and are considered not significant. The EPA Hazard Index for noncarcinogens
is zero.

Potential Impacts (Other Than Releases)

The potential ecological impacts of no waste removal and closure for the
Silverton Road waste site are similar to those addressed in Sections F.1.3.1
and F.l.lL.2.

F.1. 3.3 Assessment of Removal of Waste to the Extent Practicable, and Imple-

mentation of Cost-Effective Remedial and Closure Actions as Required

Description of Action

TE
I Under the waste-removal-and-closure action, the waste would be excavated and

treated in an approved incinerator and the residual ash disposed of in a waste

storage/disposal facility. The volume to be excavated is 26,288 cubic
meters. The area would be backfilled with the same quantity of borrow fill
and covered with a low-permeability cap (see Figure F-2) . Rainwater infiltra-
tion would be reduced at least 99 percent. The cap would be covered with
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topsoil and seeded with grass . Groundwater would be monitored q~rterly for
1 year, then annually for 29 years . Site maintenance would be provided for
the entire 30-year period.

Additional corrective actions , such as groundwater extraction and treatment,
might be needed to reduce the levels of constituents in the groundwater.

Comparison of Expected Environmental Releases with Applicable Standards

Closure was not modeled, as the contaminants of concern were assumed to have
leached beyond the zone of excavation by the time remedial actions would
occur. Therefore, the concentrations are expected to be similar to those
associated with no action and discussed in Section F.1.3.1.

Estimated environmental and occupational risks due to atmospheric releases
from the Silverton Road waste site for this action are very low and are con-

sidered not significant. For example, the highest public and occupational
risks to the maximally exposed individual both are estimated to be less than
~o-ls

excess cancers. Except for 1986, the excavation year, the EPA Hazard
Index due to noncarcinogenics would be less than 10-‘9. The occupational
noncarcinogenic Hazard Index to the maximally exposed individual has a maximum
value of 3 x 10-’, and there are less than 10-’5 health effect per
lifetime, which is considered to be insignificant.

Potential Impacts (Other Than Releases)

The potential ecological impacts of waste removal and closure for the
Silverton Road waste site would be similar to those addressed in Sections
F.1.3.1 and F.1.14.3.

F.1.4 METALLURGICAL LABORATORY BASIN, BUILDING 904-11OG*

F.1.4.1 Assessment of No Action (No Removal of Waste, and No Remedial or Clo-
sure Actions )

Description of Action

Under no action, groundwater monitoring would continue quarterly for 1 year,
then annually for 29 years. Site maintenance would be provided for the entire
30-year period.

Comparison of Expected Environmental Releases with Applicable Standards

Several chemical constituents were evaluated at this site because they were
identified in groundwater sampling or were implicated as potentially signifi-
cant in available records. The chemical constituents selected for evaluation
of the environmental impacts and health risks associated with the metallurgi-
cal laboratory basin were chromium, lead, mercury, tetrachloromethane,
1,1,1,-trichloroethane, and trichloroethylene.

TC

TE

*The reference source of the information in this section is Michael, Johnson,
and Bledsoe, 1987.
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Table F-3 swarizes the Predicted ~xi~ cOncentratiOns Of tetrachLOrOmeth-
ane, 1,1,1-trichlorOethane, and trichloroethylene based on groundwater model-
ing for all the closure actions and for no action. The table also lists the

applicable standard for each of these constituents and, in parentheses, the
year in which the maximm concentration is expected to be reached. For no

action, the table indicates maximw concentrations of tetrachloromethane,

1,1 ,1-trichloroethane, and trichlOrOethylene at levels in excess Of the appli-
cable standards at the 1- and 100-meter wells. Table F-3 also lists monitor-

ing data for tetrachloroe thylene, nickel, gross alpha, gross beta, and radium,
which exceeded applicable standards but were not modeled.

Surface-water quality is not significantly affected by the addition of poten-
tial contaminants from the groundwater pathway from this site, aa the result-
ing concentrations of constituents in the Savannah River are projected to be

below drinking-water standards.

Expected atmospheric releasea of chemicals from the metallurgical laboratory

basin for this action are minimal. For example, lead and mercury releases are

less than 1 percent of the significant emission rates under the Prevention of
Significant Deterioration (PSD) regulations and are considered insignificant.

&stimated environmental risks due to atmospheric chemical releases from the

metallurgical laboratory basin for this action are small and are not consid-

TC ered significant. The highest carcinogenic risks to the maximally exposed

individual are less than 10-9. The peak EPA Hazard Index for noncarcinogens

is less than 10-5.

The concentrations for the erosion pathway are zero, because the length of
time for the constituents to start eroding is well over 1000 years. Maximum

concentrations for other pathways were not developed.

Potential Impacts (Other Than Releases )

A general description of the ecological impacts of no action is provided in
Section F.1.14. I. Chromium, lead, mercury, tetrachlorome thane, 1,1,1-
trichloroethane, and trichloroethylene were identified as having a potential
impact on aquatic systems . The PATHRAE modeling results indicate that these

I

waste materials would not alter the present water quality of the Savannah
TE River under any closure action. Because the levels of modeled contaminants

are ecologically insignificant, impacts to aquatic biota of the Savannah River
or adjacent wetlands should not occur. In addition, impacts to wildlife con-
sming undiluted groundwater at the outcrop should not occur. However, the

TE
levels of lead and mercury from unknown sources in the Savannah River, both
upriver and downriver from the sRP, are presently above the aquatic biota
criteria.

Because the metallurgical laboratory basin contains contaminated standing sur-

face water and soil, there could be impacts on the wildlife and vegetation
that come into contact with the watera. However, contaminant levels in the
water are below drinking-water standards; thus , consumption by wildlife should
not cauae adverse impacts. In addition, the contaminants in basin soils are
below levels considered toxic to vascular plants. Food-chain calculations
indicate that predicted “egetatiOn concentrations are below levels considered
toxic to herbivorous wildlife.
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F.1.4.2 Assessment of No Removal of Waste and Implementation of Cost-Effective
Remedial and Closure Actions as Required

Description Of Action

TE IThe waste-removal-and-cLOsure action for the metallurgical laboratory basin
includes batch neutralization Of the 453,072 liters Of basin water with caus-
tic soda, hydrated lime, or limestone, release of the water to Tires Branch

through NPDES Outfall A-n, backfill Of the basin, and cOntinuatiOn Of grOufid-
water monitoring.

Following the release of the water to Outfall A-n, the basin would be back-
filled with approxi~tely 550 cubic meters Of sOil> cOvered with a 10w-
permeability cap (see Figure F–2), and seeded. Groundwater monitoring would

continue quarterly for 1 year and then annually for 29 yeara. Site main-
tenance would be provided for the entire 30-year period.

Additional corrective actions might be needed to reduce concentrations of con-
stituents already in the grOundwater.

Comparison of Expected Environmental Releases with Applicable Standards

The chemical constituents, the consequences of environmental releases, and the
pathways are the same as those discussed in Section F.1.4. 1.

Table F-3 preaenta the applicable standards and the predicted nmximum concen-
trations for the chemical constituents for the groundwater-to-river pathway
and the groundwater-to-we lls pathway. For the no removal/closure action, the
table indicates maximum concentration of tetrachloromethane, 1,1,1-
trichloroethane, and trichloroethylene at levels in excess of the applicable

standarda at the 1- and 100-meter wells.

Surface-water qtility would not be significantly affected by the addition of
potential contaminants from the groundwater pat,hway from this site, aa the
resulting concentrations of constitue-nts in the Savannah River are projected
to be below drinking-water standards.

TC

Expected atmospheric releases of chemical constituents from the metallurgical
laboratory basin for this action are very small (O to 6.7 x 10-’ kilograms
per year ). They are considered insignificant for the reason discussed in Sec-
tion F.1.4.1. Esti~ted environmental risks due tol atmospheric releases Of_

carcinogens from the metallurgical laboratory basin are equal to or less than
the ,risks for no action. The risk values are extremely small and are consid-
ered not significant. The EPA Hazard Index value for noncarcinogena for the-
no–removal action ia leaa than that for no action.

Potential Impacta (Other Than Releases)

Sections F.1.4.1 and F.1.14.2 describe the ecological impacts of the no-waste=
removal-and-closure action. The liquid contents of the basin wbuld be-
neutralized and released into Tires Branch, eliminating any uptake of basin-
water by wildlife. All such releases would comply with National Pollutant
Discharge Elimination System (NPDES ) permit requirements ; therefore, no impact
to the stream environment is anticipated.

F-20



F.1.4.3 Assessment of Removal of Waste to the Extent Practicable, and Imple-
mentation of Cost-Effective Remedial and Closure Actions as Required

Description of Action

The waste-removal–and-closure action for the metallurgical laboratory basin
includes batch neutralization of the basin water as described above, release
of the water through Outfall A-n , removal of approximately 1 meter of basin
bottom sediment, backfill of tbe basin, and continuation of groundwater
monitoring.

Following neutralization, tbe basin water would be sent to Outfall A-n .
Approximately 340 cubic meters of the sediment would then be removed from the
basin, placed in metal boxes, and sent to a waste storage/disposal facility.
The basin would be backfilled with approximately 900 cubic meters of soil and
seeded to complete closure. Groundwater monitoring would continue quarterly
for 1 year and then annually for 29 years. Site maintenance would continue
for the entire 30–year period.

Additional corrective actions might be needed to reduce the levels of ground-
water constituents to meet applicable standards.

Comparison of Expected Environmental Releases with Applicable Standards

The chemical constituents of concern are tetrachloromethane, 1,1,1-
trichloroethane, and trichloroethylene. The pathways that may have an impact
on human health are the same as those for no action.

For closure with waste removal, Table F-3 lists the predicted maximum concen–
trations of the chemical constituents based on results of groundwater model-
ing. The table also lists the applicable standard for each contaminant and,
in parentheses, the year in which the maximum concentration is expected to be
reached. As in the case of no removal and closure, maximum concentrations of
tetrachloromethane, 1,1,1-trichloroethane, and trichloroethylene are in excess
of applicable standards at the 1- and 100-meter wells and below applicable
standards at the river.

In all cases, the expected atmospheric releases of chemical contaminants from
the metallurgical laboratory basin would be less than for no action. They are

considered insignificant for the reason discussed under Section F.1 .4.1 for no
action. Estimated environmental and occupational risks due to atmospheric

chemical releases from the metallurgical laboratory basin are extremely small
and are considered not significant. The highest public and occupational car-

cinogenic risks to the maximally exposed individual would be, respectively,
less than 10
are less th~~ 2 l~d 10-9“

The EPA Hazard Index values for noncarcinogens
“ for public exposure and 5.41 x 10-3 for occupational

exposure.

I
TE

TE

TC

The concentrations for tbe erosion and biointrusion pathways are estimated as
zero because the cover thickness, erosion rate, and plant-root depth would be
such that erosion of the waste material would never take place within the
1000-year study period, and the roots of the plants in the biointrusion
pathway would never extend into the remaining waste material.
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potential Impacts (Other Than Releases)

Sections F.1.4.1 and F.1.14.3 describe the ecological impacts of waste removal

and closure. The contents of the basin would be released into Tires Branch,

eliminating any uptake Of basin ‘ate’ byth~r~o~e~o .oA1}m~~~’ ~le~~~s ~~~’
comply with NPDES permit requirements;
environment is anticipated. Closure would remove soils from the waste site

and thus reduce the POtential ‘mPact ‘f plant ‘Ptake ‘f ‘astes”. In addi-

tion, it wOuld eliminate the possibility Of cOns~PtiOn Of basin ‘ater by

wildlife.

F .1.5 MISCELLANEOUS CHEMICAL BASIN, BUILDING 731–5A*

F.1.5.1 Assessment of No Action (No Removal of Waste, +.ndNo Remedial or Clo-

sure Actions )

Description of Action
TE

Under no action, five groundwater monitoring wells and a site identification
sign would be installed. Otherwise, the site would be left in its present

condition. The site would be mowed periodically and the groundwater monitor-

ing wells would be maintained.

The groundwater would be monitored quarterly for the first year and then annu-

ally for 29 years. Site maintenance would continue for the entire 30-year
period.

Comparison of Expected Environmental Releases with Applicable Standards

The chemical constituent selected for consideration of the environmental
impact and health risks for the miscellaneous chemical basin is tetrachloro-
ethylene. This compound was detected in soil gas samples at levels higher
than the selection criteria.

The consequences of environmental releases include the relative risk to human
health resulting from potential exposure to waste mterials transported
through groundwater or atmospheric pathways and the potential impact on the
aquatic and terrestrial ecosystems due to transport of waste materials into
these ecosystems.

Table F-4 lists the predicted maximum concentrations of tetrachloroethy lene
for all closure actiona and for no action. These data indicate concentrations
above the applicable standard at the 1- and 100–meter wells, but not at the
river.

Surface-water quality would not be significantly affected by the addition of

potential contaminants from the groundwater pathway from this site, as the
resulting concentrations of constituents in the Savannah River are projected
to be below drinking-water standards .

*The reference SOUrCe of the information in this section is Pickett, Muska, and
Marine, 1987.
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Estimated environmental risks due to atmospheric chemical releases from the

miscellaneous chemical basin are conservatively considered the same as fOr the
metals burning pit (Section F.1.2.1). As discussed in that section, the risks

are very low and are considered not significant.

The concentrations for the ~rOsiOn, reclaimed farmland, and biointrusion path-
ways are expected to be zero.

Potential Impacts (Other Than Releases )

Section F.1.4.1 describes the ecological impacts of no action. Potential

impacts on the aquat~.c biota of outcropping streams were determined

for tetrachloroethy lene and trichloroethylene, which were considered to have
potential impacts on the aquatic system. The results of the PATHRAE model
~nalysis indicate that these particular compounds should not cause adverse

effects to the water quality in Tires Branch and to aquatic biota under any
closure action. Due to the rapid leaching of the mobile contaminants and the

low level of soil contamination, vegetation and herbivorous wildlife should
not receive adverse impacts.

F.1.5. 2 Assessment of No Removal of Waste and Implementation of Cost-Effective
Remedial and Closure Actions as Required

Description of Action

The 197& photographs of this site indicated that it was a small, shallow
depression - approximately 6 meters by 6 meters by 0.3 meter deep. The

specific location would be confirmed by shallow soil core sampling. A 10W-

permeability cap (Figure F-2) would be placed on top of tbe miscellaneous
chemical basin. The area of the cap would be about 2000 square meters

(approximately 45 by 45 meters) to cover the impacted area completely. The
cap would be graded and revegetated in a manner similar to the current status
of the site. Five new monitoring wells would be installed; they would be mon-
itored quarterly for 1 year, and then annually for 29 years. Site maintenance
would continue for the entire 30-year period.

To reduce the concentration of tetrachloroethy lene in the groundwater to
levels below the applicable standards in the vicinity of the basin, additional
corrective actions , such as groundwater extraction and treatment, might be
needed.

Comparison of Expected Environmental Releases with Applicable Standards

The chemical constituent of concern at this site is tetrachloroe thylene. The
concentrations of tetrachloroe thylene in the groundwater are shown on Table
F-4 . This table lists the applicable standard for the contaminant, the pre-
dicted concentrations , and, in parentheses , the year in which the maximum con-
centration is expected to be reached. In the vicinity of the site wells at 1
and 100 meters, the concentrations exceed the applicable standard.

Surface-water quality would not be significantly affected by the addition of
potential contaminants from the groundwater pathway from this site, as the
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resulting concentrations of constituents in the Savannah River are projected
to be below drinking-water standards.

Estimated environmental risks due to atmospheric chemical ~eIea~e~ from the
miscellaneous chemical basin were added to those from the nearby metals burn-
ing pit (Section F.1.2. 1). The risks are very low and are cons idered not
significant.

The expected concentrations for the erosion, reclaimed farmland, and the bio-
intrusion pathways are estimated as zero.

Potential Impacts (Other Than Releases )

The potential ecological impacts of waste removal and closure for the miscel-
laneous chemical basin are expected to be similar to those addressed in Sec-
tions F.1.5.1 and F.l .14.2.

F.1.5.3 Assessment of Removal of Waste to the Extent Practicable, and Imple-
mentation of Cost-Effective Remedial and Closure Actions as Required

Description of Action

Analyses of soil samples collected during the installation of the proposed
groundwater monitoring well (at the center of the site) would determine a
depth-contamination profile. However, for purposes of estimating the disposal

costs , the soil would be excavated to an assumed depth of 2 meters. The total

excavated volume would be 72 cubic meters. The excavated material would be
placed in metal boxes and transported to a waste storage/disposal facility.
The site would be backfilled with clean material, regraded, vegetated, and
then allowed to return to its natural state. Five new monitoring wells would

be installed; they would be monitored quarterly for 1 year, then annually for
29 years. Site maintenance would continue for the entire 30-year period.

Additional corrective actions, such as groundwater extraction and treatment,

might be needed to address the constituents already in the groundwater. The

exact action to be taken would be determined by site-specific studies and by
interactions with regulatory agencies.

Comparison of Expected Environmental Releases with Applicable Standards

This closure action was not modeled, as the constituent of concern was assumed
to have leached beyond the zone of excavation by the time remedial actions
would occur. Therefore, the site would behave in the manner as described in

Section F.1.5.1. Table F–4 lists the estimated maximum concentrations of the

chemical constituents based on results of groundwater modeling.

Estimated environmental and occupational risks due to atmospheric chemical
releases from the miscellaneous chemical basin are conservatively considered
the same as for the metals burning pit. As discussed in Section F.1.2.3, the

risks are very low and are considered insignificant.

The expected concentrations for the erosion, reclaimed farmland, and biointru-
sion pathways are zero for this closure action.
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potential Impacts (Other Than Releases )

The potential ecOlOgical impacts of waste removal and closure for the miscel-

laneous chemical basin are expected to be similar to those addressed in Sec-

tions F.1.5.1 and F.1.14.3.

F .1.6 BURNING/RUBBLE PITS*

There are 15 burnifiglrubble Pits On the SRp~ 10cated ‘n ‘-* ‘-~ ‘-~ cs-~ c-~
D-, K-, L-, and p-Areas 3 as fOllOws:

A
A
F
F
R
R
Cs
Cs

Building

731-A
731-1A
231-F
231-lF
131-R
131–lR
631-lG
631-5G

Cs
c
D
D
K
L
P

Buildin5

631-6G
131-C
f+31-D
431-lD
131-K
131-L
131-P

All of these pits operated over essentially the same time period and received
similar waste. Consequently, the closure actiOns, pOtential releases> and
associated environmental effects would be expected to be similar. Therefore,

TE
I

the actions, releases, and impacts described in this section wOuld be

applicable to each of the burning/rubble pits.

The assessments of groundwater and surface-water releases presented here are
based on the C-Area burning/rubble Pit, which is ass~ed tO be representative
of groundwater and surface-water releases of all the burning/rubble pits at
the SRP. To provide a relative scale for the burning/rubble pits, the
estimated disposal mass of contaminants selected for environmental assessment
is listed in Table F-5.

A similar scenario was developed for atmospheric releases. The two pits in
A-Area (Buildings 731-A and 731-1A) and the pit in C-Area were analyzed as a
single site for purposes of assessment of the atmospheric releases frOm the
three pits. Atmospheric releases from each of the remaining 12 pits in F-,
R-, CS-, D-, K-, L-, and P-Areas were assessed on the basis of a single site

containing a combination of the wastes deposited in those 12 pits.

*The reference source of the information in this section is Huber, Johnson,
and Marine, 1987.
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Table F-5. Estimated Disposal Mass of Contaminants
in the Burning/Rubble Pits

Estimated Disposal Mass

Chlorinated
Lead Chromium hydrocarbons

Area (kg) (kg) (kg)

A
F
c
Cs
D
K
L
P
R

38 160

2.2

30 —

1.2’
16.4’”
54’

0.099’
3.71=”

26.2a,b,.

1.5’
I
TC

‘Trichloroethylene.
‘Tetrachloroethy lene.
cl,l,l-trichloroe thane, trans-1,2-d ichloroethylene,

l,l-dichloroethy lene.

F.1.6.1 Assessment of No Action (No Removal of Waste, and No Remedial or

Closure Actions)

Description of Action

Under no action, the burning/rubble pits would be left in their current TE
status. Groundwater monitoring would continue quarterly for 1 year, then

annually for 29 years. Site maintenance would continue for the entire 30-year

period.

Comparison of Expected Environmental Releases with Applicable Standards

The chemical constituents and waste materials selected for consideration of
the environmental impact and health risks associated with burning/ rubble

pits are chromium, lead, and trichloroethylene. These constituents were

selected because they were found in the groundwater at the pit sites at levels
higher than the threshold selection criteria.

The pathways associated with this site that may have an impact on human health
include those cited in Subsection F.1.2.1 and, in addition, direct gamma

radiation.

The groundwater contaminant transport analysis of the burning/rubble pits was
performed only for the C–Area burning/rubble pit. The results of this analy-

sis Sre Sununarized in Table F-6, which presents the expected maximum concen- TC

trations of trichloroethylene, based on results of groundwater modeling as
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determined for the C-Area burning rubble pit for all of the closure actions
and for no action. The table also lists the applicable standard and the year
in which the ~ximw concentration is expected to ~ccur. The table indicates
that the maxim~ concentrations of trichloroethylene at the 1- and 100-meter
wells are in excess of the applicable standard. Table F-6 also lists monitor-
ing data for cadmi~, lead, mercury, nitrate, gross alpha, gross beta, and
radium, which exceeded applicable standards. Peak values of chromium and lead
are predicted to be below their applicable standards . Peak concentrations of
the three modeled ~~n~tituent~ (~hrOmi~, lead, and trichloroethylene) are
predicted to be the same.

TC

Surface-water quality would not be significantly affected by the addition of
potential cont~inants from the groundwater pathway from these sites , as the
resulting concentrations of constituents in onsite streams and the Savannah
River are projected to be below drinking-water standards.

As indicated above, estimated environmental risks due to atmospheric chemical
releasea from the burning/rubble pits within each geographic grouping are cori-

servative because they are based on emissions from several burning/rubble
pita. Riska are still quite low for these worst-case scenarios. For example,
the highest reported chemical carcinogenic risk to the maximally exposed indi-
vidual is less than 10-s. The EPA Hazard Index for noncarcinogens is less TC
than 10-5. These risks are considered not significant.

The predicted maximum concentration for the erosion pathway is zero because
the length of time that it takes the constituents to start eroding is well
over 1000 years.

Potential Impacts (Other Than Releases)

Section F.1. 14.1 describes the ecological impacts under mJ ~ction. Results
from the C-Area PATHRAE analysis indicate no impact on existing in-stream con-

centrations of chromium, lead, and trichloroethylene under any of the closure
actions. Therefore, no aquatic impacts would be expected. Impacts from root
uptake of wastes are expected to be negligible for all closure actions because
PATHRAE modeling indicates that contaminants have already migrated vertically
out of the soil profile. Because the C-Area burning/rubble pit has the
largest estimated waste inventory, aquatic and biointrusion impacts are not
expected at other burning/rubble pits.

F.1.6.2 Assessment of No Removal of Waste and Implementation of Cost-Effective
Remedial and Closure Actions as Required

Description of Action

Under the no-removal-and-closure action, all waste would be left in its pres- TE
ent location. Since all burning/rubble pits have been backfilled, no further
backfill would be required. Groundwater monitoring would continue on a quar-

terly basis for 1 year, then annually for 29 yeara. Site maintenance would

continue for the entire 30-year period.

Additional corrective actions, such as groundwater axtra.ction and treatment,
might be needed to reduce the concentration of chlorinated hydrocarbons in the
groundwater.
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Comparison of Expected Environmental Releases with Applicable Standards

TE
I

rhe chemical constituents> the consequences Of environmental releases , and the
~athway~ ~~~ociated with this action are the same as those for no action (see

Section F.1.6.1) because the Pit has been backfilled and is considered clOsed.

potential Impacts (Other Than Releases )

Sections F.I.6. 1 and F.1.14.2 describe the ecological ‘MPaCtS ‘f ‘0 ‘aste
removal and closure for the A-Area burning/rubble pits.

F.1.6.3 Assessment of Removal of Waste to the Extent Practicable, and Imple-

mentation of Cost-Effective Remedial and Closure Actions as Required

Description of Action

Under the waste-removal-and-closure action, all waste deposited in the

burning/rubble pits wOuld be excavated, as would anY contaminated ‘Oil+ ‘0 a
depth of 1 meter below the base of the pits. The waste and contaminated

material would be placed in metal boxes and sent to a waste storage/disposal
facility. The pits would be backfilled with clean excavated backfill and
additional clean soil, compacted as necessary to prevent settling, and

seeded. The amount of soil required to backfill and the amount of waste to be
removed at each pit are as follows:

Building

731-A
731-1A
231-F
231-lF
131-R
131-lR
631-lG
631-5G

Soil (m’)

22,140
6,683
6,L9k
10,889
1,902
2,948
2,276
5,146

Waste (m’ )

5,460
1,630
1,584
2,606

&66

719
555

1,255

Building

631-6G
131-C
431-D
431-lD
131-K
131-L
131-P

Soil (m’)

3,298
3,325
5,166
3,510
2,615
2,529
4,802

Waste (m’)

804
811

1,260
856
638
617

1,171

Groundwater would continue to be monitored on a quarterly basis for 1 year.-.
then annually for 29 years. The sites would be maintained on a basis similar
to the surrounding grounds for 30 years.

Additional corrective actions, such as groundwater extraction and treatment,
might be needed to reduce the concentration of chlorinated hydrocarbons in the
groundwater.

Comparison of Expected Environmental Releases with Applicable Standards

The chemical constituents , the consequences of environmental releases, and the
pathways are the same as those for no action. The predicted maximum
concentrations of the chemical constituents for this action are the same as
those for no action as the constituents are assumed to have leached beyond the
zone of control (see Section F.1.6.1).
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Expected environmental risks to the maximally exposed individual due. tO atmos-

pheric releases of chemical carcinogens from these burning/rubble pits for
this action are about 20 tO 100 times le~~ than thO~e for no action and are
considered not significant. The peak EPA Hazard Index value for noncarcino-
gens is 3.37 x 10-’.

occupational risks associated with this actiOn were also calculated. They are
very low (carcinogenic risk of 5.24 ~ 10-9; EPA Hazard Index for noncarcino-
gens of 1.0 x 10”4) and are considered not significant, particularly when
the conservatism built into the emissions is accounted for.

The predicted maximum concentrations for the erosion pathways are zero for
this closure action.

potential Impacts (other Than Releases)

The potential ecological impacts of waste removal and closure for the A-Area
burning/rubble pits are discussed in Sections F.1.6.1 and F.1.14.3.

F.1.7 A-AREA BURNING/RUBBLE PIT, BUILDING 731-1A

This burning/rubble pit is discussed in conjunction with the other pits in
Section F.1.6. The ecological effects of this site that relate specifically
to the A- and M-Area geographic grouping are discussed in Section F.1.14.

F.1.8 SRL SEEPAGE BASINS*

The Savannah River Laboratory (SRL) seepage basins [Buildings 904-53G (Basins
1 and 2), 904-54G (Basin 3), and 904-55G (Basin 4)] stopped receiving wastes
in October 1982. Background information on the history of waste disposal,
waate characteristics, and evidence of contamination are presented in Appen-
dix B, Section B.2.2.

F.1.8. 1 Assessment of No Action (No Removal of Waste, and No Remedial or Clo-
sure Actions )

Description of Action

Under no action, the site would be left in its present condition. Groundwat er

monitoring at existing wells would continue quarterly for 1 year and then
annually for 29 years. Upkeep would consist of maintaining a fence and signs
around the basin area and cutting the weeds periodically for the entire 30-
year period.

Comparison of Expected Environmental Releases with Applicable Standards

TC

TE

PATHRAE predicts that arsenic will exceed groundwater standards during the
first 200 years of the modeled period. Table F-7 lists these parameters, the ~C

*The reference source of the information in this section is Fowler et al. ,

1987.
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corresponding regulatory standards, and the maximw concentrations predicted
to be found in the groundwater near the basins. All other constituents mod-
eled were predicted to be below applicable standards. Table F-7 also shows
monitoring data for nickel, which exceeded the applicable standard but was not
selected for modeling.

Surface-water quality would not be significantly affected by the addition of
potential contaminants from the groundwater pathway from this site, as the
resulting concentrations of constituents in the Savannah River are projected
to be below drinking-water standards.

The nonradioactive constituents were analyzed, using the methodology discussed
in the introduction to Appendix F and in Appendix 1, to estimate public expo-
sure and risk attributable to constituents released to the atmosphere from the
SRL seepage basins. Releases to the maximally exposed individual are due to
the volatilization of the contaminants and wind erosion. Risks attributable
to releases of carcinogens are less than 10-7. Environmental risks due to
atmospheric chemical releases were calculated. The carcinogenic risks to the
maximal ly exposed individual are less than 1.0 x 10-7 with a value of
2.31 X 10-8 for 1985 and 1.61 x 10-8 for 2085. The EPA Hazard Index for
noncarcinogens is 5.24 x 10-5.

TC

TC

Environmental doses and risks to the maximally exposed individual due to
radiological releases from SRL seepage basins were calculated using the meth–
odology presented in the introduction to this appendix and in Appendix 1. The
calculated doses are less than 3 percent of the DOE limit of 25 millirem. Tbe
risks associated with these doses would be less than 2.0 x 10-7.

I Potential Impacts (Other Than Releases )

Section F.1.14.1 describes the ecological impacts of no action. PATHRAE mod-

eling was performed on arsenic, cadmium, chromium, copper, fluoride, lead,
mercury, nickel, phosphate, silver, zinc, sodium, tritim, cobalt-60,
StrOntiUm-91), yttrium-90, cesium-137, urani~-235 and -238, plutonium-238 and
-239, americium-241, and curiwn-244. The four SRL seepage basins were modeled

as a single unit to estimate cumulative effects resulting from the closure
actions. The results of the PATHRAE analysis indicate that these elements
would not alter the present water quality of the Savannah River under any of
the closure actions. Because the levels of groundwater outcrop contamination TE

are ecologically insignificant for all closure actions, no impacts are

expected to aquatic biota of the river or the adjacent wetlands. In addition,

wildlife consuming undiluted groundwater at the outcrop would not receive

adverse effects.

Because the SRL seepage basins have standing surface water, there could be
impacts on the wildlife that consume this water. Based on the available ghem-

ical analysis data on the standing surface water of the seepage basins, pH,
iron, manganese, mercury, gross alpha, and gross beta exceed either primary or
secondary drinking-water standards; thus, impacts are possible under no action.

No action would produce limited terrestrial impacts. The maximm concentra-

tions in the basin soils for americium-241, curim–244, cobalt-60, cesium-137,

tritium, plutonim-238, -239, and -240, strontium-90, and uraniuIn-235 and -238
exceed DOE’s Threshold Guidance Limits , which are based on human health
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concerns and are conservative. The maximm concentrations in the basin soils

for cadmium, chromium, copper, mercury, nickel, and silver exceed the
~hYtOtOxi~ benchmarks , indicating that these concentrations could cause such

vegetation impacts as reduced Plant growth and increased plant mortalities via
the biointrusion pathway. However, food-chain uptake calculations indicate

that the predicted vegetation cOflcentratiOns are belOw the levels considered
toxic to cons~ing wildlife. Any terrestrial impacts would be limited to the

area occupied by the basins (approximately 2.15 acres).

F.1.8.2 Assessment of No Removal of Waste and Implementation of Cost-Effective
Remedial and Closure Actions as Required

Description of Action

TE
I
Under the no-removal-and-closure action, approximately 2500 cubic metel-s of
standing water in basins 1, 2, and 3 would be moved to basin 4, where it would

he removed by continuing seepage, supplemented by accelerated evaporation, if
required. There would be no excavation. The basins would be backfilled and

capped. The fill would consist of 61 to 122 centimeters of crushed stone or
washed gravel covered by a geotextile filter fabric and a minim~ of 61 centi–
meters of common borrow fill. This would be covered by a low-permeability cap

(see Figure F-2). Basins 1, 2, and 3 would be restored to the original ground

surface (Figure F-3 ). Basin 4 would be filled and graded to remain above the
original ground surface to ensure that the bottom sediments were covered (Fig–
ure F-4). Groundwater would be monitored quarterly for 1 year and then annu-
ally for 29 years . Site maintenance would continue for the entire 30-year
period.

Corrective action might be required since results of PATHRAE modeling predict
that the concentrations in the groundwater of arsenic would remain above the

TE MCLS (see Table F-7). The precise actions to be taken would be decided on the
basis of site-specific studies and interactions with regulatory agencies.
Appendix C describes some possible treatment technologies.

Groundwater cleanup would consist of the removal of water from wells placed to
contain the contaminant plume, and the physical or chemical treatment of this
water to remove contaminants to concentrations that meet applicable health-
based standards. Possible treatment technologies are discussed in Appendix C.

Comparison of Expected Environmental Releases with Applicable Standards

TC I The implementation of this closure action, plus remedial action, would reduce
all environmental releases of arsenic to below MCLS or other health-based
standards (see Table F-7 for a listing of applicable standards) . All other
environmental releases are projetted to be below regulatory standards.

TC

The analysis described in the air release portion of Section F.1.8.1 was also
performed for the no waste removal and closure action. Risks attributable to
the release of carcinogens were calculated to be less than 10-20. The haz-
ard index attributable to the reIeaSe of noncarcinogens was calculated to be
less than 1, with the maximum fraction of the ADI of less than 6.5 x 10”9.
The implementation Of this cl~~ure action will reduce carcinogenic releases to
zero. NonCarcinogenic risks to the maximally exposed individual are due to
the volatilization of mercury. The associated EPA Hazard Index is less than
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1.0 x 10-’. The radionuclide dose is calculated to be 1.1 x 10-‘ 4 percent
of the DOE limit of 25 millirem or less for each of the 3 years. The risk
associated with this dose would be less than 8 x 10”Z2.

Potential Impacts (Other Than Releases )

Sections F.l .8.1 and F.1.14.2 describe the ecological impacts of no waste
removal and closure. The contaminated water would be processed to meet NPDES
standards before discharge. Therefore, no significant biological impacts on
surface waters are expected. This would also eliminate possible impacts due
to wildlife consumption of basin waters. Closure of the basins would remove
terrestrial impacts due to biointrusion.

F.1.8.3 Assessment of Removal of Waste to the Extent Practicable, and Imple-
mentation of Cost-Effective Remedial and Closure Actions as Required

Description of Action

Under the waste-removal-and-’closure action, the basin water would be removed ~E
as described in Section F.I.8.2. The basins would be excavated of waste, and
the waste would be transported to a storage/disposal facility. Approximately
31 centimeters would be excavated each from basins 1 and 2, 16 centimeters
would be excavated from basin 3, and 8 centimeters from basin 4. A total of
1900 cubic meters would be excavated from the four SRL seepage basins. The
basina would be backfilled and the site would be capped as described in Sec-
tion F.1.8.2. Groundwater would be monitored quarterly for. 1 year and then
annually for 29 years. Site maintenance would continue for the entire 30-year
period.

Corrective actions might be required because the results of PATHRAE modeling
indicate that the concentrations of arsenic in the groundwater would remain

above the MCLS (see Table F-7). The exact actions to be taken would be deter-
mined after site-specific studies and interactions with regulatory agenciea.
Some of the possible treatment technologies are discussed in Appendix C.

Comparison of Expected Environmental Releases with Applicable Standards
TE

The implementation of this closure action. DIUS remedial action. would reduce-.
all environmental releases to below MCLS or other health-based standarda (see
Table F-7 for a listing of applicable standards). All other environmental

releases are projetted to be below regulatory standards.

The analysis of atmospheric releases described in Section F.1.8.1 was also
performed for the waste-removal-and-closure action. Releases are due to the

volatilization of the constituents and earth-moving activities in 1986 and to
volatilization in other years. Risks attributable to releases of carcinogens

are less than 1.2 x 10-’ ‘. The EPA Hazard Index for releases of noncarcino-

gens is less than 2.3 x 10-”.

The calculated dose to the maximally exposed individual at the SRP boundary
for each of the 3 years is less than 0.06 percent of the DOE limit of 25
millirem. The risk associated with this dose would be less than 3.8 x 10-9.
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An analysis Of the average individual worker health risks attributable to

occupational expOsure tO carcinogens (bOth nonradioactive and radioactive ) and

noncarcinogens was perfOrmed using the methodology presented in Appendix 1.

The risk to a wOrker frOm nOnradiOactive carcinogens was calculated as less
than 1.8 x 10-7. The Hazard Index from noncarcinogens to a worker would be

1.23 X 10-’. The total dose to the worker, was calculated as 9.9 millirem,

which is equivalent tO a risk Of 2.8 x 10- . The total dose to the worker

transporting the waste was calculated to be 18 millirem, equivalent to a risk

of 5.1 x 10-6.

Potential Impacts (Other Than Releases )

Impacts associated with waste removal and closure would be similar to those

described in Sections F.1.8.2 and F.1.14.3.

F.1.9 SRL SEEPAGE BASIN, BUILDING 904-53G (BASIN 2)

This seepage basin is discussed in conjunction with the other SRL seePage

basins in Section F.1.8.

F.1 .10 sRL SEEPAGE BASIN, BUILDING 904-54G (BASIN 3)

This seepage basin is discussed in conjunction with the other SRL seepage
basins in Section F.1.8.

F.I.II. SRL SEEpAGE BASIN, BUILDING 904-55G (BASIN 4)

This seepage basin is discussed in cOnjunctiOn with the Other SRL seePage

basins in Section F.l .8.

F. 1.12 M-AREA SETTLING BASIN AND VICINITY*

The M-Area settling basin (Building 904-51G) and its associated areas have
been designated as the M-Area Hazardous Waste Management Facility (H~F).
The areas included in the HWMF include the settling basin, overflow ditch,
natural seepage area, a Carolina bay known as “Lost Lake” (Building 904-112G) ,
and the inlet process sewer line. The HWMF received process effluents between
1958 and 1985. Background information on the history of waste disposal, waste
characteristics , and evidence of contamination are presented in Appendix B,
Section B.2.3.

F.1.12.1 Assessment of No Action (No Removal of Waste, and No Remedial or CIO-

sure Actions )

Description of Action

TE \ Under no action, the liquid in the settling basin would be allowed to infil-
trate or evaporate. The soils in the overflow ditch, seepage area, and Lost
Lake would remain in place. General maintenance of the area around the basin,
including vegetation control and maintenance of the exclusion fence, would
cent inue. Monitoring of the groundwater would continue quarterly fOr 1 Year,

*The reference source of the information in this section is Pickett, Colven,
and Bledsoe, 1987.
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then annually for 29 years. The exist ing groundwater treatment facility would
continue to process recovered groundwater contaminated with varying amounts of
Chlorocarbons. The treatment facility consists of an air stripper that is
supplied “ith feed water from 11 groundwater withdrawal wells. The system is
capable of treating a maximum flow of 1250 liters per minute. Treat “ ““’ –
ent from the air stripper is discharged to a tributary of Tires Branch ~ree~ at
existing NPDES Outfall A-14. No additional remedial action is planned for no
action.

COlllparisOnof Expected Environmental Re=ea~e~ with Applicable Standards

Current groundwater monitoring data indicate that concentrations of nitrate,
nickel, gross alpha, gross beta, radium, tetrachloroethy lene, 1,1,1- I Tc
trichloroethane, and trichloroethylene exceed actual or proposed regulatory
standards. PATHRAE modeling results indicate that groundwater concentrations
of barium, cadmium, lead, nickel , nitrate, tetrachloroethy lene, 1,1,1-
trichloroethane, and trichlor”oethylene will exceed standards at various times
in the future. However, the PATHRAE model does not account for removal of the
chlorocarbons by the existing groundwater treatment facility.

Table F-8 lists all constituents in the groundwater that currently exceed or
are projetted to exceed regulatory standards for the no-action alternative.
The PATHRAE simulation indicates that future concentrations of modeled
constituents in Tires Branch (due to outcrop of contaminated groundwater) will
be below drinking-water standards .

The nonradioactive constituents were analyzed, using the methodology discussed
in the introduction to Appendix F and in Appendix 1, to estimate public and
maximum individual exposure and risk attributable to releasea of constituents I

TC

to the atmosphere from the M-Area HWMF. The analysis was performed for each
of the subareas: M-Area settling basin, the overflow ditch and seepage area,
Loat Lake, and the air stripper. I TC

Releases are due to the volatilization of the constituents and to “ind ero–
sion. Risks to the maximally exposed individual attributable to releases of

carcinogens are less than 5 x 10-8 for each subarea for each of the 3
selected years (the air stripper will operate for a period of 30 years). The
Hazard Index attributable to releaaes of noncarcinogens are calculated to be
below 1, with a maximum value less than 2 x 10-4 for each of the 3 years.

Environmental doses and risks to the maximally exposed individual due to
radiological releases from the M–Area HNMF were calculated using the methodol–

OgY presented in the introduction to this appendix
calculated doses are less than 1 percent of the DOE
each of the 3 years. The risks associated with these
3 x 10-8.

and in Appendix 1. The
limit of 25 millirem for
doses would be less than

Potential Impacts (Other Than Releases )

Section F.1.14.1 describes the ecological impacts of no action. For the
M-Area Settling Basin, PATHRAE modeling was performed on bis (2-ethylhexyl )
phthalate, barium, cadmim, chromium, copper, cyanide, 1,1-dichloroethylene, ,

TC

TC

lead, mercury, nickel, nitrate, tetrachlorobiphenyl, phosphate,

zinc, I ‘E
silver,

sodium, tetrachloroethy lene, 1,1 ,1-trichloroethane, trichloroethylene,
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and uranium-238 because each was identified as having potential impacts on the
aquatic system. The results indicate that none of these materials would,
after mixing, alter the present water quality of Upper Three Runs Creek under

anY closure action; thus aquatic biota in the stream would not be affected.

Levels of lead, nitrate, and tetrachloroe thylene would exceed EPA water-
quality criteria under no action at year 200 in the relatively unmixed waters
of wetlands adjacent to the groundwater outcrop, indicating the potential for
aquatic impacts. The groundwater outcrop concentration of tetrachloroethy lene
would exceed drinking-water standards under all closure actions , indicating a
potential for impacts to wildlife that consume the undiluted groundwater.
However, a comparison of the outcrop concentration with that considered toxic
for wildlife revealed that wildlife should not receive adverse impacts.

Based on available data, the contaminant levels in basin waters of cadmium,
lead, nitrate, phosphate, sodium, tetrachloroethy lene, trichloroethylene, and
trichloroethane exceed EPA drinking-water standards. Comparisons of these
levels with levels considered toxic to wildlife revealed that no adverse
effects on wildlife are expected. Food-chain uptake calculations based on the
bioconcentation by aquatic rnacrophytes of heavy metals from the standing water
indicate that the predicted concentrations of heavy metals from the standing
water are well below the concentrations considered toxic to herbivorous
wildlife.

The maximum contaminant concentrations in the settling basin soil for chro-
mium, copper, lead, mercury, nickel, silver, and zinc exceed the phytotoxic
concentrations, indicating that such adverse impacts as reduced plant growth
and increased plant mortalities are probable. The maximum contaminant concen.
tration in the settling basin and Lost Lake soils for bis (2-ethylhexyl)
phthalate exceeds the no-effect concentration, indicating the potential for
adverse effects on vegetation. However, food-chain uptake calculations indi–
cate that the predicted vegetation concentrations are below the levels consid–
ered toxic to herbivorous wildlife at both the settling basin and Lost Lake.
Terrestrial impacts would be limited to the general area occupied by the
settling basin and Lost Lake.

Although no endangered species have been observed at Lost Lake, an alligator
has been observed living in the M-Area settling basin since 1985. No action
would not displace this animal; the long-term impacts to the alligator from
residing in the basin are not known.

Under no action, heavy metals and salts would be deposited in the soil of the
M-Area settling basin and Lost Lake as the water evaporated. Small temporary

pools would concentrate wastes, which could result in the pools being unsuit-

able habitat for the reproduction of amphibians and reptiles . Waste concen-

trations could also affect revegetation; thus, the utility of Lost Lake for

reestablishment as a typical Carolina Bay is unlikely under no action.

I TE

I TE

I TE

I TE
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F. 1.12.2 Assessment of No Removal of Waste and Implementation of Cost-

Effective Remedial and Closure Actions as Required

Description of Action

The steps involved in cl.eanue Of the M-Area settling basin and vicinity by

closure without waste remOval are aS fOllOWS:

● The remaining liquid in the basin would be decanted by being pumped
into the overflow areas and Lost Lake, where enhanced evaporation and
infiltration would occur. Pumping rates would not exceed historical

overflow rates (750 to 1100 liters per minute), so as not to disturb
the underlying sludge layer or overwhelm the retention capacity of the
seepage and Lost Lake areas. Entrainment would be minimized by the

design of pumping apparatus. Any suspended or dissolved materials car-

ried over during this process would be retained in the shallaw sedi-
ments after natural evaporation nf the water.

● The gelatinous sludge layer in the basin would be stabilized to produce
a solid material capable of supporting heavy equipment operation and
the overburden load produced by fill and cap materials. A chemically
suitable stabilization agent (Type I Portland cement) has been tested

and was demonstrated to provide sufficient load-bearing capacity. The

stabilization process would be performed in situ by mixing the agent
directly with the sludge. The mixture ratio that demonstrated accept-
able perforrrmnce was 0.5 kilogram of agent per liter of sludge. The

resulting product would be a layer of solid material covering the basin
floor.

● A recharge network would be installed beneath the basin to flush
organic contamination in the vadose zone to the groundwater, where
in–place recovery systems would remove and treat the water.

The recharge network would consist of a series of 15-centimeter-
diameter perforated PVC pipe placed at 6-meter spacings lengthwise in
the basin, connected by nonperf orated pipe to a mnhole at each end of
the basin. This perforated pipe would be laid in 2.5-meter-deep
trenches, which would then be backfilled with 0.3 meter of gravel and
2.2 meters of original soil. The 2.5-meter depth would put the
recharge system below the metal contamination in the soil to prevent
dissolution and migration of waste material.

The purpose of the recharge network would be to replace the natural
infiltration, of rainwater, which would be cut off by the low-
permeability cover. Clean water would be introduced to the system
through a manhole at an infiltration rate of 8 liters per minute. At
this rate, the network would simulate a natural recharge that serves to
flush vadose zone organic contamination.

● The soils and dried sludge cont~inated with metals from the overflow
ditch, seepage area, and Lost Lake would be excavated. Also, the proc-
ess sewer line and ~nholes would be removed, as would 0.6 meter of
soil beneath the sewer line between the basin and manhole No. 1 inside
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the M-Area exclusion perimeter. The total volume of soil to he exca-
vated is shown below:

Soil/sludge from overflow ditch adjacent
seepage area 5,150 cubic meters

Remainder of seepage area 7,500
Lost Lake 16,900
Process sewer, manholes, and soil 840

Total =30,400 cubic meters

All excavated soil and rubble would be placed in the basin and com-
pacted to support the basin cap. Fill dirt would be added if required
to level tbe material at the top of the berm.

● A low-permeability cap would be emplaced (Figure F-2). The cap would
be designed and constructed to provide a maximum permeability of
1 x 10”7 centimeter per second. A layer of more permeable msterial
would be placed on top of the cap, and a O.6-meter-thick laver of tou-

soil would be added. The cap wo~ld be graded and
erosion.

● Routine site maintenance would be carried out and
toring program would be maintained quarterly for 1
ally for 29 years.

planted ~o minimi~e

a groundwater moni-
year and then annu-

The current groundwater remedial action program for treatment of chlorocarbons
would continue. The recharge network would flush chlorocarbons in the vadose
zone to the water table, where the in-place groundwater recovery wells would
remove and treat the water.

Additional remedial action may be taken to reduce concentrations of barium,
cadmium, nickel, and nitrate constituents that PATHRAE simulations predict
would exceed MCLS or other health-based standards in the future under this

action (see Table F-8).

Comparison of Expected Environmental Releases with Applicable Standards

The PATHRAE model predicts that the closure actions described above would
mintain the groundwater concentration of lead within its MCL. The current
groundwater treatment facility is designed to reduce concentrations of chloro-
carbons to within MCLS, and the potential additional groundwater treatment is

expected tO reduce concentrations of nitrate, cadmium, nickel, and bariu to
within MCLS or other health–based standards. In addition, gross alpha and

gross beta constituents, which include radium and most alpha and beta radionu-
clides, would be reduced to levels within MCLS or ACLS by means of additional
treatment. The PATHRAE simulation predicts that concentrations of inorganic
constituents in the groundwater outcrop at Tires Branch would be below

drinking-water standards. Treated effluent from the in–place groundwater
treatment facility would be discharged to a tributary of Tires Branch and would
be in compliance with NPDES permit limitations.

The analysis of atmospheric releases described in Section F.1.12. 1 was also
performed for this action. Releases of carcinogens would be caused by the
volatilization of contaminants through the cap on each basin. Risks to the

TC
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exoosed individual attributable to these releases were calculated tomaximally

be leas than” 1.6 x 10-8 for each of the 3 years for each subarea. The haz-

ard index attributable to releases of noncarcinogens was ~calculated to be much

TC less than 1, with a ~im~ value less than 1.7 x 10- for each of the 3

selected years fOr each subarea o The calculated radionuclide dose is less

than 2 x 10-2 percent of the DOE limit of 25 millirem for each of the 3

years. The risk associated with this dOse wOuld be less than 8 x 10-’0.

Potential Impacts (Other Than Releases )

Section F.1.14.2 describes the ecological impacts of no waste removal and clo-
sure. Backfilling and capping the M-Area settling basin would eliminate

potential impacts associated with exposure to standing basin water and soils.
The water in the M-Area settling basin would be pmped into Lost Lake, where
it would evaporate and infiltrate. Decreases in groundwater contamination

would occur.

After liquids were evaporated from Lost Lake and the top several centimeters

of soil were removed, the potential for the direct contamination of wildlife
would be reduced. The area would be regraded and planted in either moisture-

tolerant trees or pine, depending On elevatiOn. Moisture-tolerant species

would include sycamore, red maple, or tulip poplar. After revegetation, the

area would he allowed to return to a wetlands environment. Reinvasion by

wildlife such as amphibian and turtles should occur.

F. 1.12.3 Assessment of Removal of Waste to the Extent practicable, and Imple-
mentation of Cost-Effective Remedial and Closure Actions as Required

Description of Action

The steps involved in cleanup of the M-Area settling basin and vicinity by
waste removal and closure are as follows:

● The remaining liquid portion in the basin would be
identical to that described in Section F.1.12.2.

decanted in a,manner

stabilized to facili-. The gelatinous sludge layer in the basin would be
tate removal and handling. The sludge would be treated with absorbents
or drying agents to produce a material which could be removed by normal
excavation methods.

● Soil and sludge contaminated with metals from the basin, overflow
ditch, seepage area, and Lost Lake would be removed, as would the proc-
ess sewer line, manholes, and 0.6 meter of soil beneath the sewer line
between the basin and mnhole No. 1 inside M-Area. The extent to which
soil removal for metals contamination would be required would depend on
results of soil and sludge characterization studies. In general, the
depth of soil removal would range from a few centimeters in Lost Lake
to 2 meters beneath the basin to remove metal contamination
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●

●

●
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significantly above background levels. Estimates of the total volume
of material to be removed in this step are as follows :

Sludge/soil beneath basin 11,000 cubic meters
Stabilized sludge 4,500
Overflow ditch and adjacent seepage area 5,150
Remainder of seepage area 7,500
Lost Lake 16,900
Process sewer, manholes , and soil 840

Total 45,890 cubic meters

The soil and sludge removed from the M-Area basin and vicinity would be
transported to a waste storage/disposal facility.

The basin and vicinity would be backfilled and regraded with clean
onsite fill material, No cap would be required. An estimated 30,000
cubic meters of fill material would be required. The area would be
revegetated with grass and trees to restore the natural state.

Postclosure monitoring would begin and the cleanup of organic contami-
nation in the groundwater and vadose zone would continue. In-place
monitoring wells would be used to define the extent of contamination
and evaluate the effectiveness of cleanup activities . These wells
would also be used to determine the point at which groundwater cleanup
activities could be discontinued.

Groundwater treatment for removal of organic contamination would be
accomplished by means of the in-place recovery well network and air
stripping system. Vadose zone contamination would be allowed to
migrate via natural recharge to the groundwater, where in-place
recovery systems would remove and treat the water.

Routine site maintenance would be carried out, and a groundwater moni-
toring program would be maintained quarterly for 1 year and then annu-
ally for 29 years.

Potential additional remedial action, as described in Section F.1.12.2, may be
required to reduce groundwater concentrations of barium, cadmium, lead,

nickel, and nitrate to levels within MCLS. As shown in Table F-8, PATHRAE

Simulations predict that these constituents will exceed regulatory standards
at various times in the future for waste removal and closure.

Comparison of Expected Environmental Releases with Applicable Standards

The discussion presented in Section F.1.12.2 is also relevant to waste removal
and closure.

The analysis of atmospheric releases described in Section F.1.12.1 was also
performed for this action. Releases in the first year are due to excavation
and backfilling. In future years, releases would be caused by volatilization

of contaminant s,. Releases due to emissions from the air stripper are zero for

the years 2085 and 2985 since the facility will only operate 30 years. Risk
to the maximally exposed individual attributable to releases of carcinogens

TC
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Iwas calculated to be less than 1.6 x 10-8. The maximum EPA Hazard Index for

noncarcinogens was calculated tO be less than 1-7 x 10-6.

The calculated radioactive dose to the maximally exposed individual at the SRP
boundary for each of the 3 years is less than 3 X 10-’ percent Of the DOE

limit of 25 millirem. The risk associated with this dose would be less than

1.4 x 10-’.

An analysis of the average individual worker health risks attributable to

occupational exposure to carcinogens (both nonradioactive and radioactive) and
noncarcinogens was perfOrmed using the methodology presented in Appendix 1.

The risk due to nonradioactive carcinogens tO a wOrker was calculated tO be
less than 3.2 x 10-’. The EPA Hazard Index due to noncarcinogens to a

worker was calculated to be 8.7 x 10-4. The total radioactive dose to the

worker was calculated as 47 millirem, which translates to a risk of 1.3 x

10-5. The total dose to the worker transporting the waste would be 23.3
millirem, which translates to “arisk of 6.5 x 10-”.

Potential Impacts (Other Than Releases )

TE
I Because of the similarity of this action and the no–waste-removal -and-closure
action, impacts would be similar to those described in Section F.1.12.2.

F.1. 13 LOST LAKE, BUILDING 904-112G

Lost Lake is discussed in conjunction with the M-Area settling basin and
vicinity in Section F.1.12.

F.1.14 POTENTIAL IMPACTS ON BIOLOGICAL RESOURCES IN A- AND M-AREA

This section discusses those generic impacts related to aquatic and terres-
trial ecology, as well as endangered species and wetlands, for each closure
action. A discussion of site-specific data is presented in the appropriate
section above.

There are 13 waste sites located within the A- and M-Area. The motor shop
seepage basin contains surface waters , as do the metallurgical laboratory
basin, the four SRL seepage basins, the M-Area settling basin, and Lost Lake.
The remining waste sites , the metals burning pit, Silverton Road waste site,
miscellaneous chemical basin, and the two A-Area burning/rubble pits are pres-
ently backfilled nr covered with soil and vegetation. All waste sites within
this geographic grouping are either abandoned or inactive.

F.1.14.1 Assessment of No Action (No Removal of Waste and No Remedial or

Closure Actions)

Aquatic Ecology

A potential aquatic impact for the A- and M-Area is the release to surface
water of groundwater containing materials from the various waste sites in the
A- and M-Area. Table F-9 lists those materials in the groundwater that were
nOt modeled using the pATHRAE analysis but do exceed the freshwater biota
criteria for each of the waste sites .
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where data are available, it can be determined that the materials listed ‘n
Table F-9 are not expected to create new or enhance existing impacts on the

aquatic biota of nearby streams. This conclusion was based on the estimated

dilution factOrs (Table F-9)> which were calculated by dividing the grOund-
water flw by the flow rate Of the receiving stream. The dilution factor

indicates that these materials will be diluted so as nOt tO affect the Present
water quality of the receiving stream.

Terrestrial EcoIogY

The pntential terrestrial impacts for the waste sites of the A- and M-Areas

include the exposure of wildlife and vegetation to surface waters within waste
sites, the toxic effects on vegetation of soils containing waste materials,
and the consumption of undiluted groundwater at the OUtCrOp. Terrestrial
impacts related to these sources of contamination have been addressed on an

individual basis above.

Endangered Species

No endangered species were identified in the vicinity of the waste sites of

the A- and M-Areas during previous surveys at the SRP, with the exception of
an alligator that lives in the M-Area settling baain (Section F.1.12) (see

Table F-9). With the exception of the M-Area settling basin, the habitats in
the immediate vicinity of the waste sites are not suitable for any Federally
endangered species previously reported On the SRp. Therefore, none of the

actions proposed for the waste sites of A– and M-Areas would have an effect on
endangered species.

Wetlands

The nearest wetlands to the waste sites of the A- and M-Areas are associated
with Tires Branch and Upper Three Runs Creek. These wetlands consist primarily
of bottomland hardwoods. Table F-9 provides the distances between the waste
sites and the wetlands. Potential impacts to wetlands biota are discussed on

an individual basis above.

F.1.14.2 Aaaessment of No Removal of Waste and Implementation of Cost-
Effective Remedial and Closure Actions as Required

Aquatic Ecology

The potential aquatic impacts for the waste sitea of the A- and M-Areas
include direct and indirect contamination of surface water. In some cases,
this action proposes to drain the surface water of a waste site directly into
a stream. Potential impacts of PATHRAE-modeled wastes are addressed above on
an individual basis. Indirect contamination of surface water by non-PATHWE-
modeled wastes from the various waste sites would not create an impact on the
existing stream water quality due to the dilution factor, as described in Sec-

TE tion F.1.14.1. Also , some closure actions involve backfilling the basin with
uncontaminated fill and the use of a low-permeability cap over the waSte

site. The cap would retard the leaching of soil contaminants into the
groundwater; although wastes previously leache,d to the groundwater would
continue to enter streams.
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Terrestrial Ecology

The potential terrestrial impacts for the waste sites of the A– and M-Areas
include toxic effects on vegetation caused by contaminated soil and temporary
disturbance of the wildlife due to noise and habitat loss created by the clo-
sure plan. Closure actions, including use of a clay cap and mowing, would I TE
help prevent the establishment of deep-rooted plants and, hence, root

penetration into the waste zone.

Endangered Species

With the exception of the M-AL-es settling basin, none of the actions proposed
for the waate .~.itesof the A- and M-Areas would have any effect on endangered

species. See Section F.1.14.1.

Wetlands

As described in Section F.1.14.1, most of the waste sites of the A- and
M-Areas are sufficiently removed from the wetlands that they are not affected
by. any of the closure actions. However, for those waste sites that are near [ TE
wetlands, proper erosion control to prevent runoff of sedimentation into the
wetlands would prevent significant impacts.

F.1.14.3 Assessment of Removal of Waste to the Extent Practicable, and Imple-
mentation of Cost-Effective Remedial and Closure Actions as Required

Aquatic ECO1OS

The potential ecological impacts of waste removal and closure for the waste
sites of the A- and M–Area would be similar to those described in Section
F.1.14.2, except that the removal of waste material and contaminated soils
should further reduce the potential for impacts on aquatic ecosystems.

Terrestrial Ecology

Any potential for impact of plant toxicity would be significantly reduced by
the proposed waste removal and closure. Disturbances to wildlife due to CIO-
sure activities would be temporary.

Endangered Species

With the exception of the M-Area settling basin, none of the actions proposed
for the waste sites of the A- and M–Areas would have any effeet on endangered
species. See description in Section F.1. 14.1.

Wetlands

Section F.1.14.1 describes the wetlands that exist within the vicinity of the
A- and M-Area. Remedial actions should include soil erosion control to pro-
tect those wetlands that are near a waste site.
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F. 2 AsSESSMENT OF ACTIONS AT F- AND H-AREA WASTE SITES

This geographic grOuPing Of waste sites is abOut 10 ‘ilOmeters ‘outheast ‘f
A–Area. It is formed by waste sites associated with the Separations (ZOO-F

and -H) Areas, which are just nOrth Of ROad E. Figure F-5 shows the locations

Of the waste sites within this grouPing.

Sections F.2. 1 through F.2.17 contain or reference the appropriate sectiOn fOr
a discussion of sites 2-1 through 2-17. Section F.2.18 discusses biological

impacts that are generically applicable to the F– and H-Area waste sites.

F.2.1 ACID/CAUSTIC BASINS*

There are a total of six acid/cauatic basins on SRP, located as follows:

& Building

F 904-74G
H 90h–75G
R 904-77G

~ Building

K 904-80G
L 904-79G
P 904-78G

The acid/caustic baains on the SRp are nearlY identical physically and
received similar waste. Consequently, potential releases and associated

environmental effects would be expected to be similar. Therefore, the
actions, releases, and impacts described in this section would be applicable
to each of these six basins.

The environmental analysea for the six acid/caustic basins were performed only
for the L-Area acid/caustic basin (Building 904-79G) . That basin has the
largest inventory 0f contaminants and was, therefore, selected for the
analysis. It is conservative to assume that the other five basins would
behave similarly. To provide a relative scale for the six baains, the esti-
mated disposal masa of contaminants selected for environmental assessment is
listed in Table F–10.

F. 2.1.1 Assessment of No Action (No Removal of Waste, and No Remedial or CIO-

sure Actions )

Description of Action

TE I Under no action, the acid/ cauatic basins would be left in their current
condition. The groundwater monitoring program would continue on a quarterly
basis for 1 year, then annually for 29 years. Four monitoring wells would be

*The reference source of information for this section is Ward, Johnson, and
Marine, 1987.
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Table F-10. Estimated Disposal Mass of Contaminants Selected for
Environmental Assessment

Estin!ated Disposal Mass (Kilograms)

F–Area H-Area R-Area K-Area L–Area P-Area

Constituent (904-74G) (904-75G) (904-77G) (904-80G) (904-79G) (904-78G)

Arsenic
Chromium
Copper
Lead
Mercury
Phosphate

Selenium
Sodium
Sulfate
Tetrachloro-
ethylene

0.3

1.0

7.8

0.1

33.0

4.02

4.40

1.20

0.32
4300.00

9100.00
0.60

—

2.0
36.0

29.0

0.3

6200.0
3300.0

1.5

0.6

1.0

0.3

installed at the H-Area acid/caustic basin and monitored as described above.
Site maintenance would be provided for the entire 30-year period. [ Tc

Comparison of Expected Environmental Releases with Applicable Standards

The chemical constituents, or waste materials, selected for assessment at the
acid/caustic baains were arsenic, chromiw, copper, lead, mercury, phosphate,
selenim, sodim, sulfate, and tetrachloroe thylene. These constituents were
selected because they were found in the groundwater or soil at levels bigher
than the threshold selection criteria. For the atmospheric pathway, the same
10 constituents were analyzed.

Table F-n lists the predicted maximum concentration of lead and tetrachloro-
ethylene and the year in which the maximum concentration is expected to occur,
based on groundwater modeling. For no action, concentrations of these
constituents are predicted to have exceeded applicable standards at the
l-meter and 100-meter wells in the early 1970s. Monitoring data indicate that
tetrachloroethy lene continues to exceed its health-based standard in the
groundwater at the acid/caustic basins. Lead concentrations appear to be
within drinking-water standards.

Surface-water quality would not be significantly affected by the addition of
potential contaminants from the groundwater pathway from these sites. The
resulting concentrations of constituents in L-Lake, calculated from the L-Area ~E
acid/caustic basin, are projected to be below drinking-water standards.
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Estimated environmental risks due to atmospheric chemical releases from the
acid/caustic basins for no action are based on tbe ten chemical constituents
found in at least one but not all of the acid/caustic basins . Risks are very
low. For example, the highest chemical carcinogenic risk to the maximally
exposed individual is less than 1.6 x 10-10, while the highest EPA Hazard
Index value for noncarcinogens is 1.2 x 10-’. These risks are considered
not significant .

The concentrations for the erosion and biointrusion pathways are all zero,
because the length of time that it takes for the constituents to start eroding
is well over 1000 years and the depth of the cover material is such that roots
of plants intruding onto the waste site will never penetrate the contaminated
material .

Potential Impacts (Other Than Releases )

Section F.2.18.1 describes the ecological impacts of no action. PATHRAE
analysis for no action at the L-Area acid/caustic basin indicates that the
influent water concentrations of chromium, copper, lead, mercury, sodium,
sulfate, and tetrachloroe thylene would not exceed EPA water–quality criteria
for the protection of aquatic life or equivalent numbers from the technical
literature. Only lead would approach the water-quality criteria in the
undiluted groundwater. On this basis, the contaminants attributable to the
L-Area acid/caustic basin are not expected to impact the aquatic communities
of the Steel Creek/L-Lake ecosystem and adjacent wetlands or to affect
wildlife that use these habitats to drink and feed under any of the closure
actions. Because the L-Area baain has the highest concentrations of the
largest number of contaminants of the acid/caustic basins, similar
conclusions can be assumed for the other basins that were not specifically
analyzed.

F.2.1.2 Assessment of No Removal of Waste and Implementation of Cost-Effective
Remedial and Closure Actions as Required

Description of Action

Under the no-removal–and-closure action, any liquid found in the basins would
be neutralized, if required, and discharged. Approximately 500 cubic meters
of soil would be required to backfill the basin to grade. The soil would be
compacted to the appropriate density to prevent settling; the surface would be
graded to preclude pending of rainwater and seeded with suitable grass.

The groundwater monitoring program would continue on a quarterly basis for
1 year, then annually for 29 years . Four monitoring wells would be installed

at the H-Area acid/caustic basin and monitored as described above. If
required, groundwater remediat ion could be implemented to reduce the
concentration of any contaminants to below applicable standards. Site
maintenance would be provided for the entire 30-year period.

COmpaliSOn Of Expected Environmental Releases with A~licable standards

ITE

TC

With the exception of air releases , the chemical constituents, the conse-
quences of environmental releases , and the pathways associated with this
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action are the same as thOse fOr nO actinn, since contaminants have pres~ably
leached beyond the zone of control (see Table F–11 ).

TE
The estimated environmental risks due to atmospheric releases from F-Area

acid/caustic basin for this action are very small. For examp 1e, the maximum

TC
care inogenic risk to the maximally exposed individual is less than 1.6 x
~o.17. The EPA Hazard Index value for noncarcinogens is also very low (less

than 5.2 x 10-’ b). These risks are considered insignificant.

Pntential Impacts (Other Than Releases)

Sections F.2.1.1 and F.2.18.2 describe impacts on biological resources of this
closure action at the F-Area acid/caustic basin.

F.2.1.3 Assessment of Removal of Waste to the Extent Practicable, and Imple-
mentation of Cost-Effective Remedial and Closure Actions as Required

Description of Action

TE
I

Under the waste-removal-and-closure action, all basin liquids would be

neutralized in place, if required, and discharged, and all sediment in the
basins and any chemically cOnt~inated sOil tO a depth Of O.9 meter
(approximately 210 cubic meters) below the original sides and bottom of the
basin would be removed prior to backfilling. Any chemically contaminated soil
would be removed, placed in metal boxes, and transported to a waste
storage/disposal facility. Approximately 700 cubic meters of soil would be
required to backfill each basin to grade. The surface would be graded to
preclude pending of rainwater and seeded with a suitable grass.

The groundwater monitoring program already in place would be con~inued On a

quarterly basis for 1 year; the wells would then be monitored annually for
29 years. Four monitoring wells would be installed at the H-Area acid/

I

caustic basin and monitored as described above.
TC

Site maintenance would be
provided for the entire 30-year period. Additional corrective actions might
be needed to address the constituents already in the groundwater. The choice
of actions to be taken would be based on site-specific studies and
interactions with relevant regulatory agencies.

Comparison of Expected Environmental Releases with Applicable Studies

The chemical constituents of concern, the consequences of environmental
releases, and the pathways that may have an impact on human health are the
same as for no action. The results of the PATHRAE analyses are listed in
Table F-n. The contaminant concentrations in the groundwater fOr this actiOn
are the same as those for no action.

TC

Estimated environmental risks due to atmospheric chemical releases from the

acid/caustic basins are very low. For example, carcinogenic risk to the
maximal ly exposed individual is less than 3.7 x 10-’”. In 1986 the
carcinogenic risk is less than 10-‘2, and the EPA Hazard Index value for
noncarcinogens is less than 5.2 x 10-’. The risks are considered not
significant.
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Occupational risks are also low. The calculated occupational carcinogenic
risk is 2.2 x 10-9 and the EPA Hazard Index value for noncarcinogens is 2.2 TC
x 10-2.

The expected concentrations for the erosion and biointrusion pathways are
zero. In addition, the expected concentrations for the reclaimed farm pathway
are also zero because all of the contaminated material has been removed from
the site.

Potential Impacts (Other Than Releases)

Sections F.2.1.1 and F.2.18.3 describe impacts on biological resources of this
CIOSure action at the F-Area acid/cau~tic basin.

F.2.2 H-AREA ACID/CAUSTIC BASIN, BUILDING 904–75G

This Acid/caustic basin is discussed in conjunction with the other a~id/
caustic basins in Section F.2.1. However, four new groundwater monitoring
wells would be installed and monitored at this site. The ecological effects
of this site that relate specifically to the F- and H-Area geographic grouping
are discussed in Section F.2.18.

F.2.3 F-AREA BURNING/RUBBLE PIT (BUILDING 231-F)

This burning/rubble pit is discussed in Section F.1.6 in conjunction with the
other burning/rubble pits . Section F.2.18 describes the ecological effects of
this site that relate to the F- and H-Area geographic grouping.

F.2.4 F-AREA BURNING/RUBBLE PIT, BUILDING 231-lF

This burning/rubble pit is discussed in Section F.1 .6 in conjunction with the
other burning/rubble pits. Section F.2. 18 describes the ecological effects of
this site that relate to the F- and H-Area geographic grouping.

F.2.5 H-AREA RETENTION BASIN, BUILDING 281-3H*

TC

The H-Area retention basin is a low–level radioactive waste management facil- I TC
ity that stopped receiving wastes in 1973. Background information on the his- ‘
tory of waste disposal, waste characteristics, and evidence of contamination
are presented in Appendix B, Section B.3.2.

F.2.5.1 Assessment of No Action (No Removal of Waste, and No Remedial or Clo-
sure Actions )

Description of Action

Under no action, the site would remain in its present condition. Two addi-
tional wells would be installed and all wells would be monitored quarterly for
1 year, then annually for 29 years. Site maintenance would be provided for
the entire 30-year period. TC

*The reference source of the information in this section is Scott, Killian,
Kolb, Corbo, and Marine, 1987.
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TC Icomparison of Expected Environmental Releases with Applicable Standards

TE
I

PATHRAE predicts that strontium-90 and yttrium-90 will exceed groundwater

standards during the 100-year institutional control period. Table F-12 lists

these parameters, the corresponding health-based standards, and the maximum

concentrations predicted tO be fOund in the grOundwater near the basins. All

other constituents modeled were predicted to be below applicable standards.

Surface-water quality is not significantly affected by the addition of poten-
tial contaminants from the groundwater pathway from this site, as the result-
ing concentrations of constituents in Four Mile Creek are projected to be
below drinking-water standards.

Environmental doses and risks to the maximally exposed individual due to
radiological releases from the H-Area retention basin were calculated using
the methodology presented in the introduction to this appendix

Appendix 1.

and in
The calculated doses were less than 1.6 percent of the DOE limit

of 25 millirem per year for each of the 3 selected years.
TC I ciated with t

The risks asso-

hese doses would be 1.1 x 10-7 or less.

No nonradioactive constituents are released to the atmosphere in the H-Area
retention basin.

Potential Impacts (Other Than Releases )

The maximum annual doses resulting from the reclaimed farm and direct gamma
exposure pathways would occur 100 years from the present, at which time insti-
tutional control of the SRP is assumed lost. The doses are only 0.22 and 0.68

millirem per year for the farm and direct ganuna exposure pathways,
respectively. There would be no dose from the consumption of crops
potentially contaminated as a result of biointrusion of subsurface sediments,
due to the assumed limited plant-root depth.

Section F.2.18.1 describes the ecological impacts of no action. PATHRAE
analysis has been performed on strontium-90, yttrium-90, cesium-137, and

I

plutonium-238. PATHRAE-modeled groundwater outcrop concentrations and fluxes
TE are identical for all closure actions. Tbe results indicate that contaminants

originating from the H-Area retention basin would not exceed freshwater biota

TEI .
water-quality criteria for any of the closure actions and would not impact the
aquatic conununities of Four Mile Creek and its associated wetlands or the
wildlife that uses these waters to feed or drink.

TE
I

The H-Area retention basin would contain standing water underlain by
contaminated sediments under no action. Analysis of water currently in the
H-Area retention basin indicates that cesium-134 and -137 are present at
levels that exceed the EPA water-quality criteria for the protection of
aquatic life or equivalent values from the technical literature. However,
cesium at concentrations of 1 x 107 picocuries per liter (50,000 times the
comparison criterion) caused no effect on the development of fish embryos .
Thus, aquatic organisms “sing the basin and wildlife visiting tbe waste site
should not receive adverse impacts. However, calculated average basin
sediment concentrations of cesium-137, strontim–90, and plutonium-238 exceed
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TE

TC

I

soil criteria by several orders of magnitude. Under no action, these

contaminated sediments would be exposed at the basin surface, where they are
readily available to plant roots . Thus , the possibility exists of

biointrusion and subsequent food-chain transport after the onset of natural

succession.

F.2.5.2 Assessment of NO Removal Of Waste and Implementation of Cost-Effective
Remedial and Closure Actions as Required

Description of Action

Under the no-removal-and-closure action, standing water would be removed and
disposed of in the operating H-Area retention basin (281-3H). The basin would

be backfilled to 0.3 meter above the land surface, with about 2.4 meters of
borrow fill. The amount of fill needed would be 5360 cubic meters. The fill

would be covered with a low-permeability cap (Figure F-2). Two additional

groundwater monitoring wells would be installed and all four wells would be

monitored quarterly for L year, then annually for 29 years. Site maintenance

would be provided for the entire 30-year periOd - The modeling results

indicate that remedial actions could be required.

Additional actions might be needed to address the constituents already in the
groundwater. The choice of action would be based on site-specific studies and
interactions with regulatory agencies. Some potential treatment technologies

are discussed in Appendix C.

Comparison of Expected Environmental Releases with Applicable Standarda

PATHRAE predicts that strontium-90 and yttrium-90 will exceed grouncfwater
standards during the 100-year institutional control period. Table F-12 lists

these parameters, the corresponding health-based standards, and the maximum
concentrations predicted to be found in the groundwater near the basins. All
other constituents modeled were predicted to be below applicable standards.

Appropriate treatment technologies would be employed to reduce the concentra-
tions of radionuclidea to below regulatory limits .

Releases to surface water associated with this action would not differ from
those of no action (Section F.2.5.1).

There would be no releases to the atmosphere because the retention basin would
be backfilled and capped.

Potential Impacts (Other Than Releases)

The maximum annual doses resulting from the reclaimed farm and direct ganuna
exposure pathways would OCCUr lIJIJyears from the present, at which time insti-
tutional control of the SRP is assumed lost. The doses are only 3.4 x 10-5
and 2.4 x 10-” millirem per year for the farm and direct gamma exposure
pathwaya , respectively. There is no dose from consumption of crops poten-
tially contaminated as a result of biointrusion of subsurface sediments , due
to the assumed limited plant-root depth.
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Closure is expected to result in no adverse impacts on biological resources at

the H-Area retention basin, as described in Sections F.2.5.1 and F.2. 18.2. It ~~
alSO is expected to eliminate potential adverse impacts to organisms from
standing water and biointrusion.

F.2.5.3 Assessment of Removal of Waste to the Extent Practicable, and Imple-
mentation of Cost-Effective Remedial and Closure Actions as Required

Description of Action

The basin, which is southwest of the H-Area perimeter fence, has been out of
service since 1973. Under the waste-removal-and-closure action, standing I ‘TF,
water would be drained from the basin and removed to the operating H-Area
retention basin (281-8H). The depth of soil to be excavated from the basin
would be 2.6 meters. A 930-square–meter area outside the basin would be
excavated to a depth of 0.3 meter. The soil removed from the basin and the
930-square-meter area would be transported in metal boxes and disposed of in a
waste storage/disposal facility onsite. The basin would be backfilled to 0.3
meter above the ground surface with borrow fill. The amount of backfill
required would be 11,500 cubic meters. The fill would be covered with a
low-permeability cap (1900 cubic meters each of clay, sand, and topsoil) and
seeded with grass over a 3160-square-meter area. Two additional groundwater
monitoring wells would be installed and all wells would be monitored quarterly
for 1 year, then annually for 29 years.

Comparison of Expected Environmental Releases with Applicable Standards

PATHRAE results for waste removal and closure of this site indicate that
radionuclide concentrations would be reduced at the l-meter well. PATHRAE
predicts that strontium-90 and yttrium-90 will exceed groundwater standards
during the 100-year institutional control period. Table F-12 lists these
parameters, the corresponding health-based standards, and the maximum
concentrations predicted to be found in the groundwater near the basins . Al1
other constituents modeled were predicted to be below applicable standards.

Surface-water quality would not be significantly affected by tbe addition of
potential contaminants fram the groundwater pathway from this site, as the
resulting concentrations of constituents in Four Mile Creek are projected to
be below drinking-water standards.

The relea~es [ E

The analyses described in Section F.2.5. 1 were also performed for this T
action. Radionuclide releases to the atmosphere would take place only during
the time that waste is being removed from the retention basin.
are associated with the excavation activities and are assumed to occur during
the first year of waste removal and closure.

The annual dose to an individual resulting from the release of radionuclides
to the atmosphere would be only 1.5 x 10-3 percent of the DOE limit of 25
millirem per year. The risk to the maximally exposed individual is 1.03 x
1o-1o. [ TC

No nonradioactive constituents would be released to the atmosphere in the
H-Area retention basin; therefore, no risk assessments were performed.
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An analysis of the health risks to the average individual worker that would be

TE
I

TC I

TE I

TC

attributable tO
performed, using
the worker was

incremental risk
the waste was 240

occupational exposure to radioactive carcinogens was

the methodology presented in Appendix 1. The total dose to
calculated to be 600 millirem, which would produce an
of 1.7 x 10”4. The total dose to the worker transporting
millirem, producing an incremental risk of 6.7 x 10-5.

Potential Impacts (Other Than Releases)

The maximw annual dOses resulting from the reclaimed farm and direct gamma
eXP,JSUre pathways occur 100 years after waste removal and closure, at which

time institutional cOntrOl Of the SRp is ass~ed 10st. Tbe doses would be

only 9.8 x 10-’ and essentially O millirem per year for the farm and direct

g- exposure pathways, respectively. There would be no dose from the

consumption of crops potentially contaminated as a result of biointrusion of
subsurface sediments, due tO the ass~ed limited Plant–rOOt depth.

DOE does not expect this action to produce adverse impacts on biological

resources at the H-Area retention basin, as described in Sections F.2.5.1 and
F.2.18.2. It should eliminate potential adverse impacts to organisms

attracted to the wet-weather pond in the basin and biointrusion.

F.2.6 F-AREA RETENTION BASIN, BUILDING 281-3F*

The F-Area retention basin (Building 281-3F) is a low-level radioactive waste
management facility that stopped receiving wastes in 1973. Background infor-
mation on the history of waste disposal, waste characteristics , and evidence
of contamination are described in Appendix B, Section B.3.2.

F.2.6. 1 Assessment of No Action (No Removal of Waste, and No Remedial or Clo-
sure Actions )

Description of Action

For no action the site would remain in its present condition. Four ground-
water monitoring wells would be installed and monitored quarterly for 1 year,
then annually for 29 years . Site maintenance would be provided for the entire
30-year period.

Comparison of Expected Environmental Releases with Applicable Standards

All environmental releases are projected to be below applicable standards for
no action.

The releasea are expressed in terms of radionuclide concentrations for both a
well 1 meter dongradient of the retention basin and a well 100 meters down-
gradient. The PATHRAE predicts that groundwater quality would not be affected
significantly by the addition of potential contaminants from this waste
management unit. All constituents should be found at levels below applicable
health-based standards.

*The reference source of the information in this section is Scott, Killian,
Kolb, Corbo, and Marine, 1987.
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Surface-water quality would not be significantly affected by the addition of
potential contaminants from the groundwater pathway from this site, as the
resulting concentrations of constituents in FcIurMile Creek are projected to
be below drinking-water standards.

There would be no releases to the atmosphere under no action, because the
retention basin has been backfilled with dirt and covered with grass.

Potential Impacts (Other Than Releases )

Tbe maximum annual doses resulting from tbe reclaimed farm and direct gamma
exposure pathways would occur 100 years from the present. The doses would be
only 9.1 x 10-7 and 7.0 x 10-‘3 millirem per year for the farm and direct
gamma exposure pathways , respectively. The dose would be zero for the pathway
which involves consumption of crops potentially contaminated as a result of
biointrusion of subsurface sediments, since any such contamination is assumed
to be precluded due to the limited plant root depth.

Section F.2.18.1 describes the ecological impacts of no action. PATHRAE

analyses have been performed on cesium-137, strOntium-90, and yttriurn-90.

PATHRAE-generated groundwater outcrop concentrations and fluxes are identical
for all closure actions. None of the radionuclides modeled exceed the EPA
water-quality criteria for the protection of aquatic life or equivalent
numbers from the technical literature. These results, therefore, indicate
that constituents originating from the F-Area retention basin would have no
impact under any of the postulated closure actions on the aquatic conununities
of Four Mile Creek and its associated wetlands or wildlife that use these
waters to feed or drink.

Analysis of soil cores taken after the basin was backfilled in 1979 indicate
that cesium-137 and strontim-90 are present in sediments underlying the

backfill at levels exceeding the soil criteria. Thus, biointrusion impacts
via root penetration and subsequent food-chain transport after the onset of

natural succession are possible under no action.

F.2.6.2 Assessment of No Removal of Waste and Implementation of Cost-Effective
Remedial and Closure Actions as Required

Description of Action

Under the no-removal-and-closure action, the basin would be
low-oermeabilit~ cap (Figure F-2). Four xroundwater monitoring

covered with a
wells would be..=

installed around the basin and monitored quarterly for 1 year, then annually
for 29 years.. Site maintenance would be provided for the entire 30-year

period.

PATHRAE analyses predict that all modeled constituents would be present in the
groundwater at levels below MCLS for no waste removal and closure. Therefore,

no further remedial action would be necessary.

Comparison of Expected Environmental Releases with Applicable Standards

All environmental releases are projected to be below applicable standards for
the no-was te-removal-and-c losure action. Releases to groundwater and surface

water would not differ from these of no action (Section F.2.6 .1).
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There would be no releases tO the atmosphere
already been backfilled.

Potential Impacts (Other Than Releases)

The maximum annual doses resulting from the

because the retention basin has

reclaimed farm and direct gamma

exposure pathways would occur 100 years from the present, at which time insti–
tutional control of the SRP is assumed lost. The doses are only 1.2 x 10-5

and 1.2 x 10-!6 millirem per year for the farm and direct gamma exposure

pathways, respectively. There would be no dose from the consumption of crops

potentially contaminated as a result of biointrusion of subsurface sediments,
due to the limited plant-root depth.

The ecological impacts of this closure action would be similar to those

described in Sections F.2.6.1 and F.2.18.2. This action is expected to

eliminate potential impacts of biointrusion.

F.2.6.3 Assessment of Removal of Waste to the Extent Practicable, and Imple-
mentation of Cost-Effective Remedial and Closure Actions as Required

Description of Action

Under the waste-removal-and-closure actions, the depth of the original
backf ill (2.1 meters) would be excavated along with 2 meters from the basin
floor, for a total of 4.1 meters. The total volume of soil to be removed
would be 9153 cubic meters. The soil would be transported in metal boxes and
disposed of in a waste storage/disposal facility. The basin would be
backfilled to 0.3 meter above the ground surface with borrow fill. The amount
of backfill required would be 9824 cubic meters . The fill would be covered
with a low-permeability cap (1340 cubic meters each of clay, sand, and top
soil) and seeded with grass over an area of 2233 square meters. Four
groundwater monitoring wells would be installed around the basin and monitored
quarterly for 1 year, then annually for 29 years . Site maintenance would be
provided for the entire 30-year period.

PATHRAE analyses predict that all modeled constituents would be present in the
groundwater at levels below MCLS for the waste removal and closure action.
Therefore, no further remedial action would be necessary.

Comparison of Expected Environmental Releases with Applicable Standards

All environmental releases are projected to be below applicable standards for

the waste removal and closure action.

The peak concentrations for the l-meter and 100–meter wells are the same as

those presented in Section F.2.6.1 . All constituents should be found at
leVelS below applicable health-based ~tandard~ at the 100-meter well, but
strontium-90 and yttrium-90 would exceed their respective MCL values.

Surface-water quality wOuld not be significantly affected by the addition of
potential contaminants from the groundwater pathway from this site, as the
resulting concentratiOn~ of constituents in Four Mile Creek are projected to

be below drinking-water standards .
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Environmental doses and risks to the maximally exposed individual due to
radiological releases from the F-Area Retention Basin were calculated using
the methodology presented in the introduction to Appendix F and in Appendix 1.

Radionuclide releases to the atmosphere would take place only during the time
that waste was being removed from the retention basin. The releases would be
associated with the excavation activities and are assumed to occur during the
first year of waste removal and closure.

The calculated annual dose to an individual is Less than 8.4 x 10-5 percent
of the per year DOE limit of 25 millirem. The risk associated with this dose
would be less than 6.0 x 10- ‘2.

No nonradioactive constituents would be released to the atmosphere in the
F-Area Retentinn Basin, and therefore no risk assessments were performed.

An analysis of the average individual worker health risks from occupational
exposure to radioactive carcinogens was performed using the methodology pre-
sented in Appendix 1. The total dose to the worker was calculated to be
1 millirem, which would produce an incremental risk of 2.8 x 10-7. The
total dose to the worker transporting the waste was calculated as 0.52 milli-
rem, producing an incremental risk of 1.5 x 10-7.

Potential Impacts (Other Than Releases )

The maximum annual doses resulting from the reclaimed farm and direct gamma
exposure pathways would occur 100 years after waste removal and closure, at
which time institutional control of the SRP is assumed lost. The doses would

be only 1.2 x 10-7 and essentially O millirem per year for the farm and
direct gamma exposure pathways, respectively. There would be no dose from the

consumption of crops potentially contaminated as a result of biointrusion of
surface sediments , due to the assumed limited plant-root depth.

The ecological impacts of this closure action would be similar to those

described in Sections F.2.6. L and F.2.18.2. This action should eliminate
potential impacts of biointrusion.

F.2.7 RADIOACTIVE WASTE BURIAL GROUWDS*

The radioactive waste burial grounds consist of three sites: the “new”

(currently operating) low-level radioactive waste burial ground (643-7G), the
mixed waste mnagement facility (643-28G), and the “old” (inactive)

radioactive was te burial ground (643-G). The latter site was used from 1952

to 1972 and is considered to be a mixed waste site; the former two sites began
operation in 1972. The mixed waste management facility is no longer

operating. The sites are essentially contiguous; accordingly, for the

purposes of assessment analysis, they are considered as one. More information
on the history of waste disposal , was te characteristics, and evidence of

contamination is presented in Appendix B.

TC
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F. 2. 7.1 Asses.? meflt Of ~0 Action (No Removal Of Waste, and No Remedial or Clo-

sure Actions )

Description Of ActiOn

NO action is defined as continuing

followed by a period of institutional

operations until
control zenerallv

SRP activities cease,
considered to last for

100 vears. Present operations of the filled portions of the solid waste

TE ] ‘dlspo~al facility (burial grounds) consist of:

TE
I

TC

● Maintaining present fencing and surface drainage patterns

. Correcting trench subsidence as it occurs by backfilling with clean soil

● Reseeding as required with a shallow-rooted grass cover

● Freqtiently mowing to prevent onset of deep-rooted vegetation

● Monitoring for chemicals and radioactivity ii the existing perimeter
wells and well clusters

● Maintaining control of access to the facility (security)

The maintenance operations described above would be applied to the entire 195
acres of the facility during the 100-year institutional control period.

Further subsidence in the first-used section, 643–G, is expected to be
infrequent.

Comparison of Expected Environmental Releases with Applicable Standards

Monitoring and analysis indicate that groundwater beneath and around the
radioactive waste burial grounds is contaminated with radionuclides, metals,
and organic chemicals. Table F-13 indicates the regulatory standards and the
calculated maximw concentrations for constituents that exceed regulatory
standards. Monitoririg results are not presented, because data from protocol
mnitoring wells are not presently available. In most cases the peaks are
modeled to have occurred in the past, after the inception of was te
emplacement; however, because the site is continuing to receive wastes, they
generally indicate present concentrations.

The radionuclides tritium, nickel-63, cobalt-60, technetium-99, strontim-90,
yttrium-90, cesium-134, cesium-137, neptunium-237, uranium-238, and
plutonium-238 and –239 all are estimated to have exceeded their standards at
the l-meter well in 1957. PATHRAE results indicate that strontium-90 will
exceed its standard again in 2185. Neptunium-237 should exceed its standard
in 2420.

Of the chemical constituents, lead and mercury are estimated to have exceeded
their standards at the l-meter well in 1957. PATHRAE results also indicate

*The reference source of the information in this section is
1987.

Jaegge et al. ,
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that cadmim and Xylene will e~~eed their ~ta~dard~ at the l-meter well in

2235 and 2056, respectively.

After 200 years, the groundwater concentrations would be below health-based
standards except for the slow-moving neptuniw–237, strontiW-90, cadmium, and
xylene. Because they move so slowly, these constituents would be out of
compliance only in the immediate vicinity of the burial grounds.

The burial grounds waste constituents leave the aquifer at the groundwater
outcrop and enter the site streams. Becauae the waste site straddles a
groundwater divide, the waste would enter both Upper Three Runs Creek and Four
Mile Creek. The calculations assume that all of the wastes are transported
toward the groundwater outcrop nearest the waste site. This outcrop, 1000
meters downgradient from the site, results in waste entering Four Mile Creek
and, ultimately, being transported to the Savannah River.

Incremental concentrations in Four Mile Creek can be calculated by multiplying
the peak Savannah River concentrations by the ratio of Savannah River flow
rate to Four Mile Creek flow rate (830) . All Savannah River and Four Mile
Creek concentrations would be well within the applicable standards for no
action.

The nonradioactive constituents were analyzed, using the methodology discussed
in the introduction to Appendix F and in Appendix I, to estimate public expo-
sure and risk attributable to releases of constituents into the atmosphere
from the radioactive waste burial grounds.

No releases of carcinogens are expected, because the waste site is capped. TE
Releasea of noncarcinogens are associated with volatilization of
constituents. The EPA Hazard Index values attributable to atmospheric
releases are less than 10.4 x 10-7. I

TC

Environmental doses and risks to the maximally exposed individual due to
radiological releaaes from the radioactive waste burial grounds were cal-
culated using the methodology summarized in the introduction to Appendix F and
presented in Appendix 1. The calculated doses were less than 8 x 10-8
percent of the DOE limit of 25 millirem per year for each of the 3 years. The
risks associated with these doses would be less than 5.2 x 10- ‘5.

Potential Impacts (Other.Than Releases )

Section F.2.18.1 describes the ecological impacts of no action. Potential
exists for adverse effects on the aquatic biota of Four Mile Creek and
adjacent wetlands uncler all closure actions. The levels of groundwater
outcrop contamination predicted by the PATHRAE model for year 100 for lead,
mercury, tritium, and plutonium-238 exceed the EPA criteria for the protection
of aquatic life or equivalent values from the technical literature by factors
ranging from 1.2 for plutonium-238 to 232 for lead under no action. Dilution
of the contaminated groundwater outcrop by Four Mile Creek yields contaminant
concentrations for lead, mercury, and tritium that exceed EPA criteria by
factors ranging from 5.4 (tritium) to 35 (lead). Dilution modeling indicates

that the introduction of contaminated groundwater outcrops into Four Mile
Creek will elevate existing stream concentrations fOr lead, mercury, and
tritium. Studies on the biological effects of such contaminants revealed that

TC

TC
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tritium would be well below the no-effect concentration for developing fish
embryos, “bile lead concentrations would be sufficient to produce adverse

effects on zooplankton populations, but not to bluegill populations.

The groundwater outcrOp cOncentratiOns fOr lead, triti~, and plutOni~-238
exceed drinking-water standards under all closure actions, indicating a
potential for effects on wildlife consuming the undiluted groundwater at the

outcrop. However, any such effects should be negligible in view of the

I
conservative nature of human drinking-water standards and the low probability

TC of significant numbers of wildlife consistently drinking water in the area of
the undiluted groundwater outcrop.

Based on the calculated radioactivity concentrations in the disposed waste,
the potential exists for limited terrestrial impacts such as reduced plant

growth, increased plant mortalities, and food-chain transport to herbivorous
wildlife under no action via the biointrusion pathway. Terrestrial impacts

TE
I
would be limited to the general area surrounding the burial grounds.

F.2.7.2 Assessment of No Removal of Waste and Implementation of Cost-Effective
Remedial and Closure Actions as Required

Description of Action

TE I The nO-removal-and-closure action consists of leaving the waste in place and

closing the site using low-permeability caps on areas 643-G and 643-7G, which
would cover approximately 200 acres. The caps would consist of:

● 0.6 meter of topsoil (K = 7 x 10-4 centimeters per second), over

TC I e 0.3 meter of sand (K greater than or equal to 1 x 10-3 centimeters
per second)

. 0.15 meter of sand, over

● 20-mil (0.51 millimeters) membrane, over

● 0.15 meter of sand, over

● 0.6 meter of compacted clay (K less than 10-7 centimeters per second)

This cap (or equivalent) would be covered with shallow-rooted vegetation. The
volumes of material that would be required are: 4.8 x 105 cubic meters of
topsoil , 2.4 X 10s cubic meters of drainage sand, 2.4 X 10’ cubic meters
of buffer sand, 8 x 105 square meters of 20-mil plastic liner, and 4.8 x
105 cubic meters of compacted clay.

The site would remain fenced and current engineered drainage would continue.
Reseeding and mowing would be carried out as needed. Grade would be reestab-
lished and the cap repaired following any subsidence. Existing perimeter
wells and well clusters would be used for monitoring groundwater. RCRA wells

I
would be installed. Institutional control would continue for 100 years

TC following closure. Site maintenance and groundwater monitoring would continue
for this entire period, as required.
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As shown in Table F-13, further remedial action might be required for this
action, since PATHRAE modeling predicts that the concentration of several
constituents would exceed regulatory standards. The radionuclides (other than
tritium) and metals that exceed regulatory standards could be removed by
pumping, and the contaminated groundwater could be treated to reduce
concentrations to acceptable levels. The treated water could then be
discharged to a site stream or reinfected into the ground.

The removal of tritium would be more difficult because the tritium (hydrogen)
isotope is chemically part of the water. Four actions to consider are
detritiation, evaporation, direct discharge to onsite streams, and
reinjection. Detritiation would be extremely expensive; evaporation would
change the dose pathway from the groundwater to the atmosphere.

Direct discharge to onsite streams (e.g. , Four Mile Creek) would rely on dilu-
tion of the tritium to acceptable concentrations. The concentration due to
the groundwater in the stream would depend on the flow rate of the discharge
(essentially the flow rate of the extraction wells). Assuming discharge into
Four Mile Creek (0.22 cubic meter per second) at the maximm groundwater con-
centration (2.9 curies per cubic meter) , the maximm allowable discharge rate
to meet the concentration standard of 8.7 x 10-S curies per cubic meter
would be only 6.7 x 10-b cubic meters per second. Therefore, direct dis-
charge to onsite streams could not meet regulatory criteria if a practical
groundwater extraction rate (e.g., 0.02 cubic meter per second) were employed.

Reinfection would require the water (treated for all contaminants except
tritium) to be reinfected into the ground. Tritium would then decay naturally
in the shallow aquifers. The injection location would be chosen to maximize
the efficiency of the extraction wells .

Comparison of Expected Environmental Releases with Applicable Standards

The no-waste-removal-and-c losure action would not correct the groundwater-
contamimnt situation at tbe radioactive waste burial grounds; the
contaminants are already in the water in concentrations that exceed regulatory
standards. Closure would slow the rate at which contaminants enter the water
table and would be effective in reducing concentrations of
constituents that

slow-moving
had not yet reached the water table in significant

concentrations (i.e. , neptunium, cadmium, and xylene). This closure action
would reduce concentrations of the constituents below the health-based

standards (see Table F-13).

Strontiun-90 and cadmium are slow-moving constituents that are predicted to
exhibit secondary concentration peaks in the future for no action. This
closure action would reduce these secondary peaks significantly below the
concentration criteria.

As described in Section F.2.7.1, all Savannah River and Four Mile Creek

incremental concentrations would be within applicable health-based standards.

The analysis described in Section F.2.7.1 was performed for this action.
There would be no releases of carcinogens, since the facility would be
capped. Releases of noncarcinogens would be due to volatilization of contami-
nants. Risks attributable to these releases are calculated to be below 1,

I TE

I TF,

I TE

] Tf?
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with a maximum value less than 7 x 10-’2 for each of the years modeled. The

calculated dose due to radiological releases was less than 2.8 x 10-23

percent of the DOE limit of 25 millirem for each of the 3 selected yeara. The

risk associated with this dose would be less than 2.0 x 10-30.

Potential Impacts (Other Than Releases)

The ecological impacts Of the closure action would be similar to those
TE described in Sections F.2.7.1 and F.2.lS.2. Closure would eliminate tbe

potential impacta of biointruaion.

F.2.7.3 Assessment of Removal of Waste to the Extent practicable, and Imple-
mentation of Cost-Effective Remedial and Closure Actions as Required

Description of Action

TE

Waste remova 1 and closure of this site would include excavation of
contaminated materials and capping of the area. Excavation of the waste
disposal area would involve either removing the waste and soil from the waste
trenches and placing it in another disposal/storage facility, or removing the
waste from the waste trenches, processing it by sorting, size reduction, and
stabilization, and redisposing of the treated waste at a mixed was te

disposal/storage facility.

Excavation would proceed as follows: mchines, operated either remotely or by
personnel in shielded cabs, would excavate waste along known trench lines.
The excavation would be larger and deeper than the original trench in order to

I
assure that possibly contaminated adjacent soil would also be excavated. The

TE entire area would be graded and covered to keep rainwater awaY frOm the
excavated waste.

The estimated length of trench to be excavated is 64,000 meters, based on 50
percent utilization of the burial ground area. About 3 x 10’ cubic meters
of waste and contaminated soil would have to be excavated. Partial excavation
would result in less waste removed, but current data and technologies are
inadequate for determining how much less. Partial excavation, however, would
leave residual radionuclide concentrations in excess of DOE guidelines for
unrestricted sites.

After excavation, the waste-soil mixture would be sent to a process area where
the mixture would be sorted, assayed, reduced, stabilized, and packaged for
transport and disposal. The sorting process would take place on a nmber of
conveyor belts and would be accomplished by remote sorting with manipulators.
Small pieces and soil could be removed by a sorter such as a bouncing ball
screen arrangement that is part of the conveyor system. Waste treatment would
include processes such as incineration, shredding, compaction, and stabiliza-
tion with grout. Waste and soil with very low levels of radioactivity could
be returned to the original waste disposal area. The trigger value for the
concentrations would have to be determined - a de minimis value for low-level
waste does not currently exist.

TE
I

Residual waste following treatment and sorting would be placed in metal dis-
posal boxes and transported to an appropriate disposal/storage facility. The
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disposal volume to be evaluated should be 3 x 10s cubic meters; uncertain-
ties regarding treatment and handling prevent estimation of any volume
reduction. After excavation, the original waste disposal area would have to
be closed, using a low-permeability cap as described above. The site would
remain fenced and engineered drainage would continue. Reseeding and mowing
would be carried out as needed. Grade would be reestablished and the cap
repaired f01lowing any subsidence events. Existing perimeter wells and well
clusters would be used for monitoring groundwater quarterly for 1 year and
then annually for a minimum of 99 years. Institutional control would continue
for 100 years following closure. Site maintenance would be provided for the
entire institutional control period.

The possible corrective actions would be the same as those described for no
waste removal and closure.

Comparison of Expected Environmental Releases with Applicable Standards

Groundwater and surface water releases would be the same as those for no waste
removal and closure (Section F.2.7 .2).

The analysis described in Section F.2. 7.1 was performed for this action. Car-
cinogenic risks were calculated for 1986 due to wind erosion and excavation
activities. These risks were calculated to be zero in future yeara, since the
basin would be capped. Noncarcinogenic risks due to wind erosion and excava-
tion activities were also calculated for 1986. Risks due to volatilization
and seepage were calculated for 2085 and 2985. Risks due to carcinogen
releases would be leas than 1.5 x 10”’2. The EPA Hazard Index for
noncarcinogenic releases would be less than 1.1 x 10-7 for each of the 3
years modeled. The calculated dose to the maximally exposed individual due to
radiological releases is less than 2.8 percent of the DOE limit of 25 millirem
for each of 3 years. The risk associated with this dose would be less than
2.0 x 10”7.

An analysis of health risks to the the average individual worker attributable
to occupational exposure to carcinogens (both nonradioactive and radioactive)
and noncarginogens was performed using the methodology presented in
Appendix 1. The risk to a worker from nonradioactive carcinogens was
calculated as less than 3.9 x 10-’2; the EPA Hazard Index for noncarcinogens
was 3.8 x 10-7. The total dose to the worker would be 4.2 x 103 millirem,
producing an incremental risk of 1.2 x 10-3. The total dose to the worker
transporting the ‘waste would be 2.2 x 103 millirem, producing an incremental
risk of 6.2 x 10-4.

Potential Impacts (Other Than Releases )

TC

TC

TC

TC

The ecological impacta of this action would be similar to those discussed in TE
Sections F.2.7.1 and F.2.18.3. This action would eliminate the potential

impacts of biointrusion.

F.2.8 MIXED WASTE MANAGEMENT FACILITY, BUILDING 643-28G

This site ia discussed in conjunction with the other radioactive waste burial
grounds in Section F.2. 7.
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F.2.9 RADIOACTIVE WASTE BURIAL GROUND, BUILDING 643-G

This site is discussed in conjunction with the other radioactive waste burial
grounds in Section F.2.7 .

F.2.10 F-AREA sEEPAGE BASINS*

F-Area seepage basins (Buildings 904-41G, 904-42G, and 904-43G) ~ ;~~
waste management facilities that are presently receiving waste.
seepage basins were assmed to be a single operating unit for purposes of con-
taminant migration modeling and remedial action analyses. The history of

waste disposal, evidence Of cOntaminatiOn, and waste characters tics at the
three basins are presented in Appendix B, Section B.3.3.

F.2.1O.1 Assessment of No Action (No Removal of Waste, and No Remedial or CIO-
sure Actions )

Description of Action

No action would consist of allowing the basins to drain under natural

conditions (i.e. , infiltration and ev~poration) . Once the basins’ residual
bottom sediments dried sufficiently, the bottom and side slopes would be
covered with 15 centimeters of topsoil and hydroseeded with an appropriate

grass to protect the slopes from erosion. Approximately 4000 cubic meters of
topsoil would be needed -to cover the basin sides and bottoms, and approxi-
mately 26,200 square meters of seeding would be needed. The area would be
fenced, and entrance would’.be allowed only for maintenance activities. Main-
tenance activities would consist of inspection for mowing and unacceptable

erosion. Groundwater would be monitored quarterly for 1 year, then annually
for 29 years .

Comparison of Expected Environmental Releases with Applicable Standarda

Current groundwater monitoring data indicate that concentrations of chromim,
lead, nickel, nitrate, tritium, strontium-90, radium, gross alpha, and gross
beta exceed regulatory standards. PATHRAE mode 1ing results indicate that
concentrations of lead, nitrate, iodine–1 29, strOntim–90, yttrim-90,

americium-241 , and uranim-238 would also exceed standards at varioua times in
the future. Table F-14 lists all constituents that currently exceed or are
projected to exceed regulatory standards under all closure actiona and no
action, the corresponding standard for each constituent, and the maximm
concentration found or projected to be found’ in the groundwater near the three
F-Area seepage basins.

PATHBAE modeling of surface-water impacts projects that the addition of
constituents to Four Mile Creek via the groundwater pathway will not exceed
drinking-water standards. Table F-14 indicates that the concentrations of
these constituents in Four Mile Creek for no action, no waste removal, and
waste removal are all below applicable health-based standards.

*The reference source of the information in this section is Killian et al. ,
1987a.
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The nonradioactive constituents were analyzed, using the methodology discussed
in the introduction to this appendix and in Appendix 1, to estimate public
exposure and risk attributable to atmospheric releases from the F-Area seepage
basins.

Releases are associated with volatilization of contaminants and wind erosion.
Risks due to carcinogenic releases were calculated to be less than 1.2 X
~o-,

Ear each of the 3 selected years modeled. The EPA Hazard Index for
noncarcinogenic releases would be less than 1 x 10-3 for each of the 3 years.

Environmental doses and risks to the maximally exposed individual due to
radiological releases from the F-Area seepage basins were calculated using the
methodology presented in the introduction to this appendix and in Appendix 1.
The calculated doses are less than 46 percent of the DOE limit of 25 milli-
rem per year for each of the 3 selected years. The risks associated with
these doses would be less than 3.3 x 10-6.

Potential Impacts (Other Than Releases )

The maximum annusl dose resulting from the reclaimed farm and direct gama
exposure pathways would occur 100 years from the present, at which time insti-
tutional control of the SRP is assumed lost. The doses would be 0.19 and 1000
millirem per year for the farm and direct gannna exposure pathways, respec-
tively.

Section F.2.18.1 describes the ecological impacts of no action. The
groundwater outcrop concentration for lead, mercury, nitrate, iodine-129, and
tritium predicted by the PATHRAE model Eor year O under no action exceed EPA
criteria by factors ranging from 1.1 for iodine to 129 for tritium, indicating
that the potential exists for adverse effects on the aquatic biota in the
relatively unmixed waters of the wetlands adjacent to the groundwater
outcrop. Studies of the biological effects of these contaminants indicate
that lead would not adverse Iy affect zooplankton or bluegill populations and
that tritium concentrations in the groundwater outcrop are well below the
no-effect concentration for developing fish embryos; however, mercury would
adversely affect fathead minnows and bluegill. No toxicity information is
available for iodine-129; therefore, the potential aquatic effects due to the
outcrop concentration of this contaminant cannot be assessed. The groundwa ter
outcrop concentrations of nitrate are not expected to adversely affect the
aquatic biota of Four Mile Creek or adjacent wetlands.

TC

TC

TE

Water-quality parameters of downgradient wells were reviewed (Killian et al. , TE
1987a) to identify those parameters that were higher than the water-quality
criteria for aquatic life. Gross alpha concentrations were above the aquatic
criteria, even aEter dilution. Therefore, adverse effects on aquatic biota

could occur as a result of excessive concentrations of gross “alpha in the
relatively unmixed waters of wetlands adjacent to the groundwater outcrop.

The groundwater outcrop concentrations of nitrate and tritiwn exceed the
drinking-water standards under all closure actions, indicating the potential
Eor adverse impacts on wildlife consuming the undiluted groundwater outcrop.
However, these impacts should be negligible in view of the conservative nature
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of applying human drinking-water standards to wildlife and the low probability
of significant numbers Of wildlife consistently drinking water in the area of
the outcrop.

Based on available data, limited terrestrial impacts are anticipated for no
action via the biointrusion and consumption of contaminated basin waters

pathways. The contaminated levels in the basin waters for chromium, lead,
tritim, cesiw-137, plutonium-239, uraniuin-238, strontim-90, and yttriurn-90
exceed the drinking-water standards, indicating a potential for adverse

effects on wildlife consming the basin waters. However, these effects should

be minimal in view of the size of the basins, the conservative nature of human
drinking-water standards when applied to wildlife, and the low probability of
significant nmbers of wildlife consistently drinking water from the basins.
Food-chain uptake calculations based on the bioconcentration by aquatic

macrophytes of heavy metals from the standing water indicate that the

predicted concentrations of heavy metals are well below the concentrations
considered toxic to herbivorous wildlife.

The maximum contaminant concentration in the seepage basin soil for mercury,
americivn-241, cobalt–60, cesium-137, tritium, iodine-129 , plutonium-238,

-239, and -240, antimOny-125, strOntium-90, and uranium-238 exceed the soil

criteria, in some cases by large factors, making adverse terrestrial effects
probable. The maximum contaminant concentration in the seepage basin soil for
mercury exceeds the phytotoxic concentration, indicating that a potential
exists for such adverse vegetation impacts as reduced plant growth and
increased plant mortalities . However, food-chain uptake calculations indicate
that the predicted vegetation concentration for mercury is below the level
considered toxic to herbivorous wildlife. Terrestrial impacts would be
limited to the general area occupied by the seepage bas ins.

F.2.1O. 2 Assessment of No Removal of Waste and Implementation of Cost–
Effective Remedial and Closure Actions as Required

Description of Action

TE
I Under the no-removal-and-closure action, backfilling and capping of the basin
would consist of five phases:

1.

2.

3.

TC
I ‘

‘TC [ 5.

Draining the basins ‘ impounded liquids naturally, through infiltration
and evaporation.

Stabilizing the sediment in the basins with cement.

Backfilling the basins with onsite soils to O .6 meter above the sur-
rounding ground surface, using controlled placement and compaction
procedures . Approximately 114,000 cubic meters of backfill would be
needed for the three basins .

Covering the backfill with a low-permeability cap covering an area of
11.5 acres (Figure F-2).

Hydroseeding the newly placed topsoil with an appropriate grass seed
to minimize erosion. The seeding would cover an area of 11.5 acrea.
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The area would be fenced, and only maintenance activities would be allowed.
Maintenance activities would consist of inspection for unacceptable erosion,
mowing, and long-term groundwater monitoring quarterly for 1 year, then
annually for 29 years. Site maintenance would be provided for the entire ~C
30-year period.

Additional corrective actions (e.g., groundwater extraction and treatment)
might be needed to address the constituents already in the groundwater. The
selection of any such action would be based on site-specific studies and
interactions with regulatory agencies . Some possible technologies are pre-
sented in Appendix C.

Comparison of Expected Environmental Releases with A~licable Standards

Levels of nitrate and tritiurn would not be affected by the described closure
actions and would remain above standards (see Table F–14) . Treatment by one

or more of the technologies described” in Appendix C is expected to reduce the
PATHRAE-projected environmental releases of nitrate and tritium to within MCLS
or ACLS. Lead and strontim-90 levels , although projected by PATHRAE to be
within MCL. S, currently exceed MCLS, as indicated by groundwater monitoring
data. The levels of lead and strontiw-90 would also be reduced to within
MCLS by the treatment technology. [n addition, the gross alpha and gross beta

constituents, including radium, would be reduced to levels within MCLS.
However, the levels of iodine–129 and uranium-238 might not be substantially
reduced by the remedial act ion, due to the slow migration of these

radionuclides through the vadose zone and aquifer.

The analysis described in the air release section of Section F.2.10.1 was also
performed for this action. No risks due to carcinogens were calculated, since ‘E
the seepage basin would be capped. Releases due to noncarcinogens in years
2085 anti~985 would result from the volatilization
Index is calculated to be less than 3.4 x LO-6 .
constituents is projected, since the seepage basin

Potential Im~acts (Other Than Releases)

The doses due to reclaimed farm and gamma exposure

of mercury. Tie EPA Hazard
No release of radiological

would be capped.

pathways are negligible.

TE

TC

The impacts of the no-was te-removal-and-c losure action on biological resources
at the F-Area seepage basin are expected to be similar to those described in TE
Sections F.2.1O.1 and F.2.18.2. This action would eliminate the potential
impacts of biointrusion.

F.2.1O.3 Assessment of Removal of Waste to the Extent Practicable, and Imple-
mentation of Cost-Effective Remedial and Closure Actions as Required

Description of Action

The waste-removal-and-closure action would consist of the following five TE
phases:

1. Draining the three basins ‘ impounded liquids naturally, through infil-

tration and evaporation.
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2. Excavating, transporting, and disposing of basin sediments. Based on

a preliminary evaluation of soil-coring data, approximately 30 centi-
meters of material would be removed from all basins, for a total
volume of 8000 cubic meters of soil. The materials would be trans-

TE I ported in metal boxes and placed in a waste storage/disposal facility.

3. Backfilling the basins with on-site soils using controlled placement
and compaction procedures to 60 centimeters above the surrounding
ground surface elevations. Approximately 122,000 cubic meters of

backfill would be needed for all three basins.

4. Capping the backfill with a low-permeability cap as described above.

TC I 5. Hydroseeding the newly placed topsoil with an appropriate grass seed
to minimize erosion (11.5 acres).

The area would be fenced, and only maintenance activities would be allowed.
Maintenance activities would consist of inspection for unacceptable erosion

TC
I

and mowing. Groundwater would be monitored quarterly for 1 year and then
annually for 29 years. Site maintenance would be provided for the entire
30-year period.

It might be necessary to take corrective actions to reduce levels of those
constituents already present in the groundwater at these sites. Any such
actions would be based on site-specific studies and interact ions with
regulatory agencies.

Comparison of Expected Environmental Releases with Applicable Standards

The comparison of expected environmental releases with applicable standards
that is provided in Section F.2.10.2 is also relevant. However, the action
under waste removal and closure, as projetted by PATHRAE, would reduce the
levels of uranim–238 to within regulatory standards.

TC

The analysis described in the air release portion of Section F.2.1O. 1 was also
performed. Releases of carcinogens are assmed to occur in the first year,
1986, due to earth–moving activities. No releases are asamed to occur in
subsequent years since the seepage basin would be capped. Risks to the
maximally exposed individual are calculated to be less than 1.8 x 10-’3.
Releases of noncarcinogens are assumed to occur in the first year due tO
earth-moving activities and in future years due to volatilization of
contaminants . However, the EPA Hazard Index is calculated to be less than
4.4 x 10“7 in each year modeled.

Releases of radiological constituents in the first year would be due to exca-
vation activities and would be zero in future years, since the basin would be

I
capped. The calculated annual dose to the maximally exposed individual would

TC be less than 0.08 percent of the DOE limit of 25 millirem. The risk asso-
ciated with this dose would be less than 1.6 x 10-9.

An analysis of the health risks to the average individual worker attributable
to occupational exposure to carcinogens (both nonradioactive and radioactive)
and noncarcinogens was performed using the methodology presented in Appen-
dix I. The risk to a worker due to nonradioactive carcinogens was calculated
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to be less than 2.o x 10-”. The risk due to noncarcinogens to a worker was
calculated to be below 1, with a value of 5.0 x 10-4. The total dose to the
worker would be 940 millirem, which would produce an incremental risk of 2.6 x

10-”. The total dose to the worker transporting the waste would be 340

millirem, prOducing an incremental risk Of 9.5 x 10”5-

Potential Impacts (Other Than Releases )

The waste-removal-and-closure action at the F-Area seepage basins is expected
to have similar effects on biological resources as those discussed in Sections
F.2.1O.2 and F.2.18.3. This action would eliminate potential impacts of
biointrusion.

F.2.11 F-AREA SEEPAGE BASIN, BUILDING 904-42G

This seepage basin is discussed in conjunction
basins in Section F.2.1O.

F .2.12 F-AREA SEEPAGE BASIN, BUILDING 904-43G

with the other F-Area seepage

This seepage basin is discussed in conjunction with the other F-Area seepage
basins in Section F.2.1O.

F.2.13 F-AREA SEEPAGE BASIN (OLD), BUILDING 904-49G*

The old F-Area seepage basin, the first constructed in F-Area, was used for
effluent disposal from Building 221-F beginning in November 1954 and ending in
May 1955. The basin received a variety of wastewater, including evaporator
overheads, laundry waatewater, and an unknown amount of chemicals. The his-
tory of waste disposal, evidence of contamination, and waate characteristics
at the basin are presented in Appendix B, Section B.3.3.

F.2.13.1 Assessment of No Action (No Removal of Waste, and No Remedial or Clo-
sure Actions )

Description of Action

Under no action, the site would be left in its present condition. Groundwater

monitoring with existing wells would be cent inued quarterly for 1 year, and
then annually for 29 years. Upkeep would consist of maintaining a fence and
signs around the basin area and controlling the vegetation.

Comparison of Expected Environmental Releases with Applicable Standards

Table F-15 lists all constituents in the groundwater that currently exceed or
are projected to exceed regulatory standards for no action. Current
groundwater monitoring data indicate that concentrations of lead, nickel ,
nitrate, trichloroethylene (TOH), radium, gross alpha, and gross beta exceed

MCLS or health-baaed standards. Predictions by the PATHRAE model indicate

that concentrations of uranium-238, strontium-90, and yttrium-90 will

I TC

I
TE

TE

TE

[ TC

*The reference source of the information in this section is Odum et al. , 1987.
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exceed standards at various times in the future, and that peak releases of
nitrate and trichloroethylene exceeded MCLS from 1958 through 1965.

Surface-water qwlity would not be significantly affected by the addition of
potential contaminants from the groundwater pathway from this site, as the
resulting con~entratiOn~ Of ~On~tit~ent~ in Upper Three Runs Creek and the TC
Savannah River are projected to be be lOw drinking-water ~tandarda .

The nonradioactive cont~inants were analyzed, using the mstbodology discussed
in the introduction to this appendix and in Appendix 1, to estimate public
exposure and risk attributable to atmospheric contaminant ~eIea~e~ from the
old F-Area seepage baain. Releases of carcinogen and noncarcinogens are
associated with volatilization and wind erosion. Risks attributable to atmos-
pheric releases of carcinogens are calculated to be less than 1.3 x 10-’ ‘
for each of the 3 selected years. The EPA Hazard Index for noncarcinogens
would be less than 8.6 x 10-7.

EnvirO~ental doses and risks to the maximally exposed individml due to
radiological releases from the old F-Area seepage basin were calculated using
the methodology presented in the introduction to this appendix and in
Appendix 1. The calculated doses are less than 0.14 percent of the DoE limit
of 25 millirem per year for each of the 3 years. The risks associated with
these doses would be less than 9.2 x 10-9.

Potential Impacts (Other Than Releases )

Section F.2.18. 1 describes tbe ecological impacts of no action. PATHRAE

analyaia and simple dilution modeling have been performed on groundwater
concentrations of barium, cadmium, chromim, lead, mercury, nitrate, sodium,
trichloroethylene, stronti~-90 , yttri~–go , ~ranim-~ss , and Plutonim–zsg .

The results indicate that influent concentrations of these elements would be
below EPA criteria for freshwater biota for all closure actions. Therefore,
no adverse impacts would occur to the aquatic connnunities of the Upper Three
Runs Creek ecosystem and adjacent wetlands, or to wildlife that use these
habitats to drink or feed, including the species listed as threatened or
endangered.

F.2.13.2 Assessment of NO Removal of waste and Implementation of COst-
Effective Remedial and Closure Actions as Required

Description of Action

TC

TE

Under the no-removal-and-closure action, the liquid in the basin would be
allowed to dry by natural seepage and evaporation. The basin would then be TC

backfilled and the site capped. There would be no excavation. The backfill.-
would consist of 0.6 meter to 1.2 meters of crushed stone or washed gravel ‘
covered by a geotextile filter fabric and a minimum of 1.2 meters of common
borrow fill. The low-permeability cap would be as shown in Figure F-2. A
groundwater monitoring program would be maintained quarterly for 1 year and
then annually for 29 years . Site maintenance would be provided for the entire

30-year period.
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Additional corrective actions (e.g., groundwater extraction and treatment

systems) might be needed to address the constituents already in the

groundwater. The action selected would be based on site-specific studies and

interactions with relevant regulatory agencies. The grou,ldwater monitoring

data in Table F-15 indicate that treatment processes would be required to
reduce concentrations of lead, nickel, nitrate, trichloroethylene, radi~un,

gross alpha, and gross beta to levels within regulatory

Uranium-238,

standards .
strOntium-90, and yttrium-90 are assumed to be the primary

sources of gross alpha and gross beta, respectively. PATHRAE simulations (see

Table F-15) indicate that expected peak releases of uranium-238 would exceed
itfi MCL in 2370, and that peak releases of nitrate and trichloroethylene

exceeded MCLS from 1956 through 1965.

Comparison of Expected Environmental Releases with Applicable Standards

Based nn the results of the PATHRAE simulation, the closure actions described
above would be expected tn maintain levels of lead, strontiun-90, and
yttrium-90 within MCLS nr ACLS. Levels of nitrate, trichloroethylene, and
uranium-238 could be above standards after closure, but remedial actio{ls would
be expected to reduce them to within MCLS or ACLS.

The analysis described in the air release portion of Section F.2.13.1 was also
performed. Releases are due to the volatilization of constituents . No other
releases are assumed, since the seepage basin would be capped. The risks due
to carcinogen releases would be less than 1.2 x 10- ‘6 each of the 3 selected

TC
I

years. The EPA Hazard Index for noncarcinogens was calculated to be less than
2X10-’5 for each of the years modeled.

The analysis for radiological releases described in Section F.2.13.1 was also
performed. There are assmed to be no releases for all constituents because
the basin would be capped.

Potential Impacts (Other Than Releases )

As discussed in Sections F.2.13.1 and F.2. 18.2, no adverse impacts
TE I biological resources are expected as a result of this closure action at

old F–Area seepage basin.

on
the

F.2.13.3 Assessment of Removal of Waste to the Extent Practicable , and Imple–
mentation of Cost-Effective Remedial and Closure Actions as Required

Description of Action

IUnder the waste-removal-and-closure action, before the site was excavated, the
TC basin would be allowed to dry by natural seepage and evaporation. Contamina-

ted soil would be excavated to a depth of approximately 1 meter and
transported in metal boxes to a waste storage/disposal facility. Approxi-
mately 1 meter would be excavated from the basin. It is estimated that no
more than 5370 cubic meters of soil would be excavated and placed in con-
tainers. The baain would then be backfilled and capped. The backfill would
consist of 0.6 meter to 1.2 meters of crushed stone or washed gravel covered

TE
I

by a geotextile filter fabric and at least 0.6 meter of borrow fill. This
would be covered by a low-permeability cap, as described above and shown in
Figure F-2.
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The corners of the closed basin would be marked with
Groundwater monitoring would be conducted quarterly
annually for 29 years . Vegetative growth above the
trolled to protect the infiltration barrier. Site
provided for the entire 30–year period.

identification pylons.
for 1 year and then

basin would be non-
maintenance would be

Comparison of Expected Environmental Releases with A~licable Standards

Environmental releases to the groundwater would not be affected appreciably by
waste removal, as the mobile chemicals and nuclides have been leached from the
basin during the 29 years the basin has been receiving waste. Therefore, the
discussion presented in Section F.2.13.2 is also applicable to waste removal
and closure.

The analysis described in the air release portion of Section F.2. 13.1 was also
performed for this action. Releases are caused by volatilization of constit-
uents and, in the first year, by wind erosion and excavation activities.
Risks caused by releases of carcinogens were calculated as being less than
8.L X 10-” for each of the 3 years modeled. The EPA Hazard Index for
noncarcinogenic releases would be less than 7.0 x 10-’0.

Radiological releases described in Section F.2. 13.1 were also determined for
1986; they are due to normal excavation activities. These releases would be
zero for future years since the basin would be capped. The dose to the
maximally exposed individual at the SRP boundary would be less than 6.4 x
~o.m

percent of the DOE limit of 25 millirem. The risk associated with this
dose would be less than k.5 x 10-’ ‘.

An analysis of the health risks to the average individual worker attributable
to occupational exposure to carcinogens (both nonradioactive and radioactive)
and noncarcinogens was performed using the methodology presented in Appendix
I. The risk due to nonradioactive carcinogens to a worker was calculated as
3.3 x 10-’2. The EPA Hazard Index for worker exposure to noncarcinogens was

calculated as 1.4 x 10-5. The total dose to the worker would be 3.1
millirem, which would produce an incremental risk of 8.7 x 10-7. The total
dose to the worker transporting the waste would be 1.6 millirem, producing
incremental risk of 4.5 x 10”7.

Potential Im~acts (Other Than Releases)

As discussed in Sections F.2.13.1 and F.2.18.3, no adverse impacts
biological resources are expected as a result of waste removal and closure
the old F-Area seepage basin.

F.2.14 H-AREA SEEPAGE BASINS~~

an

to
at

The H–Area seepage basins (Buildings 904-44G, 904-45G, and 904-56G) are mixed
waste management facilities that are presently receiving wastes; basin 904-46G

,,<Thereference source of the information in

1987b.
this section is” Killian et al. ,

F-87

I
TC

I
TE

TC

( TE

I TC



TE \

TC I

TE
I

TC

stopped receiving wastes in 1962. Background information on the history of

waste disposal, waste characteristics, and evidence Of cOntaminatiOn are Pre-
sented in Appendix B, Sect iOn B.3.3.

F.2.lf+.l Assessment of No Action (No Removal of Waste, and No Remedial or Clo-
sure Actions)

Description of Action

No action would consist of allowing the basins to drain under natural
conditions (i.e. , infiltration and evaporation) . The area would be fenced,
and only maintenance activities would be allowed. Maintenance activities

would consist of mowing and inspection for unacceptable erosion. Groundwater

would be monitored quarterly for 1 year, then annually for 29 years. Site

maintenance would be provided for the entire 30-year period.

Comparison of Expected Environmental Releases with Applicable Standards

Monitoring has revealed that groundwater beneath the H-Area seePage basins is
contaminated with heavy metals, inorganic, and radionuclides. In addition,
PATHRAE predicts that a number of these constituents will exceed, or continue
to exceed, groundwater standards. Table F-16 lists these parameters, the cor-
responding regulatory standards, and the maximum concentrateions found, or pre-
dicted to be found, in the groundwater near the basins. Only contaminants
that exceed, or are predicted to exceed, standards are listed. All other con-

stituents are found at levels below applicable standards.

PATHRAE modeling of surface-water impacts predicts that cOncentratiOns Of
tritium and nitrate in Four Mile Creek will equal or exceed drinking-water
standards because of the addition of those constituents from the groundwater
pathway. Table F-16 presents concentrations of those constituents in Four
Mile Creek for no action, no waste removal, and waste removal.

Nonradioactive constituents were analyzed to estimate public exposure and risk
attributable to atmospheric releases from the H-Area seepage basins.

Releases are caused by the volatilization of constituents and by wind ero-
sion. The risks due to releases of carcinogens would be less than 1.4 x
IO-8; the EPA Hazard Index for releases of noncarcinogens would be less than
3.7 x 10-3 for each of the 3 selected years. Environmental doses and risks
to the maximally exposed individual due to radiological releases from the
H-Area seepage basins were calculated using the methodology presented in the
introduction to this appendix and in Appendix 1. The doses are calculated to
be less than 11.6 percent of the DOE limit of 25 millirem per year for each of
the 3 years. The risks associated with these doses would be less than 8.2 x
n-7Lu .

Potential Impacts (Other Than Releases)

Section F.2.18.1 describes the ecological impacts of
exists under all closure actions for adverse impacts
Four Mile Creek and ad+acent wetlands due to elevated
diluted stream
iodine–129. The

concentrations of lead, mercury,
groundwater outcrop concentrations

F-88

no action. A potential
on the aquatic biota of
groundwater outcrop and
nitrate, tritium, and
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predicted by the PATHRAE model for year O exceed the EPA criteria for the
protection of aquatic life or equivalent values from the technical literature
by factors ranging from 5.2 for nitrate to 200 for tritium. Dilution of the
groundwater outcrop by Four Mile Creek yields stream concentrations for these
constituents that exceed the same criteria by factors ranging from 1.3 for
nitrate to 53 for tritiurn.

Studies of the biological effects indicate that lead would not adversely
affect zooplankton and bluegill populations ; mercury would not adversely
affect fathead minnow and bluegill populations; and tritiw concentrations are
all below the no-effect concentration for developing fish embryos. No
toxicity information is available for iodine–129; therefore, the poterltial
squatic effects due to the groundwater outcrop and diluted stream
concentrations of this constituent cannot be assessed . The groundwater
outcrop and diluted stream roncentrac ions for nitrate are not expected to
adversely affect the aquatic biota of Four Mile Creek or adjacent \?etlands.

To estimate potential impacts of other contamillants , water-quality parameters

of downgradient wells were reviewed to identify tb,ose that were higher than
the water-quality criteria for aquatic life. Zinc, gross alpha, and gross

beta revealed well and dilution concentrations greater than the criteria
(Table F-17). Therefore, ad~erse effects could occur on aquatic biota as a
result of excessive collcexltrationsof these corltaminants in the water of the
wetlands adjacent to the groundwater outcrop.

The groundwater outcrop concentrations of nitrate, sodium, tritim, and
iodine-129 exceed the drinking-water standards under all closure actions ,
indicating the potential for adverse effects on wildlife consuming the
undiluted outcrop. However, these impacts should be negligible in view of the
conserv-ative nature of human drinking-water standards when applied to
wildlife, and the low probability of significant numbers of wildlife
consistently drinking in the area of the groundwater outcrop.

Examinations of influent and sediment contamination levels indicate that,
because of elevated levels of heavy metals and radionuclides , a potential
exists for adverse effects on wildlife consuming the basin waters under no

action. However, these effects should be negligible in view of the limited
basin size and the low probability of significant numbers of wildlife
consistently drinking from this one location.

The maximw contaminant concentrations in the seepage basin soil for chromium,
lead, mercury, silver, americi~–2&l, curim-244, cobalt–60, cesiun-134, and
-137, tritium, iodine–129, plutonitim-238 :ind -?39, uranium-2L0, strOntim-90,
technetim-99 , thorium-233, a,ld uraniwn–?34, –235, and –23S exceed the soil
criteria, in some cases by Large factors , maki,lg adverse terrestrial in]pacts

probable. The maximum contaminar~t ,:oncentrations in the seepage basin soil

for chromium, lead, mercury, :~lldsi!t,er exceed the phyto toxic co,lce,ltrations ,

making such adverse vegetation inlpacts as reduced plant growth a[ld increased
plant mortalities probable. However, food-chain uptake calcalatiorls indicate

that the predicted vegetation concentrations for these constituents are below
the levels considered toxic to herbivorous wildlife. Terrestrial impacts

would be limited to the general area occupied by the seepage basins.

I TE

I TE

I
TC

I TE

I TE
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F.2.14.2 Assessment of No Removal of Waste and Implementation of Cost-
Effective Remedial and Closure Actions as Required

Description of Action

Under the no removal and closure action, backfilling and capping of the basin TE
would consist of four phases :

1.

2.

3.

4.

Natural drainage of the basins ‘ impounded liquids by infiltration and
evaporation.

Backfilling of the basins with onsite soils using controlled placement
and compaction procedures to 0.6 meter above the surrounding ground
surface elevation. (This 0.6-meter layer is for the establishment of
vegetation. ) Approximately 244,000 cubic meters of backfill would be
needed for the four basins.

Capping of the basins with a low permeability cap to reduce
infiltration of precipitation (Figure F-2).

Hydroseeding of the newly placed topsoil with an appropriate legume
seed to minimize erosion. The seeding would cover an area of 21.3
acres. The area would be fenced, and only maintenance activities
would be allowed. Groundwater would be monitored quarterly for 1
year, then annually for 29 years. Site maintenance would be continued
for the entire 30-year period.

Remedial actiona could be required since results of PATHRAE modeling predict
that concentrations in the groundwater of nitrate, tritium, iodine-129,
neptunium-237, strOntium-90, and yttrium-90 would remain above MCLS (see
Table F-16). The precise action taken would be determined on the basia of
site-specific studies and interaction with regulatory agencies. Some of the
possible treatment technologies are presented in Appendix C.

Comparison of Expected Environmental Releaaes with Applicable Standards

TC

I TC

The implementation of this closure lremedial action would reduce all environ- TE
mental releaaes to below MCLa or ACLS. Inorganic and radionuclides would be
removed from the groundwater to below appli~able standards (see Table F-16).
In addition, all other environmental releases are projected to be below regu-
latory concern.

The analysis described in the air release portion of Section F.2.14.1 was also
performed for this action. There are .no calculated risks due to carcinogenic
releases since the seepage baa in would be capped. The risks due to noncarci-
nogenic releases in each of the 3 years would be from the volatilization of
mercury and phosphate seepage. The EPA Hazard Index associated with these

releases was calculated as less than 9.7 x 10-1 z .

The analysis for radiological
performed. There are assumed

basin would be capped.

releases described in Section F,2.14.1 was also
to be no releases for any constituents since the

TC
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Potential Impacts (Other Than Releases )

The impact of nO waste removal and clOsure On aquatic resOurces at the H–Area
seepage basins is expected to be similar to that described in Sections

F.2.14.1 and F.2. 18.2 and would eliminate the potential impacts of

biointrusion.

F.2.14.3 Assessment of Removal of Waste to the Extent Practicable, and ImpIe–
mentation of Cost-Effective Remedial and Closure Actions as Required

Description of Action

The waste removal and closure action
of the following five phases:conslsc

1.

2.

3.

I
4.

TC

5.

Natural drainage of the basins’
evaporation.

at all four basins

impounded liquids by

in H-Area would

infiltration and

Excavation, transport, and disposal of basin sediments. Based on a

preliminary evaluation of soil coring data, approximately 0.3 meter of
material would be removed, for a total volume of 20,870 cubic meters
of soil. The excavated material would be transported in metal boxes
to a waste storage /disposal facility.

Backfilling
surrounding
procedures .
needed.

Capping of

of all the basins with onsite soils to 0.6 meter above the
ground surface, using controlled placement and compaction
Approximately 237,150 cubic meters of backfill would be

the basins with an impervious cap (synthetic geomembrane
and low-permeability cap) to reduce precipitation Infiltration. The
cap would cover an area of 24.7 acres and be as described in Figure
F-2.

Hydroseeding of the newly placed cap with an appropriate grass seed tO
minimize erosion. The area would be fenced, and only maintenance
activities would be allowed. Maintenance activities would include
inspection for unacceptable erosion and mowing. Groundwater would be
monitored quarterly for 1 year, and then annually for 29 years .

Remedial actions could be required because PATHRAE modeling Shews

concentrations of nitrate, tritium, iodine-129, neptunim–237, strontium-90,
and yttrium-90 in the groundwater remaining above MCLS (see Table F-16).

Comparison of Expected Environmental Releases with Applicable Standards

Implementation of this closure fremedial action would reduce al1 envirOnmefltal

water to below applicable
ards ). In addition, all
below regulatory concern.

releases to below MCLs/ACLs. Contaminants would be removed from the ground-
standards (see Table F-16 for a listing of stand-
other environmental releases are proje~ted to be
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The analysis for air releases described in Section F.2.14.1 was also
performed. Releases would be caused by excavation activities and vola-
tilization of constituents . Risks due to releases of carcinogens were cal- ~c
culated as being less than 2.2 x 10- ‘z for each of the 3 years modeled. The
EPA Hazard Index values for noncarc inogenic releases were less than
1.7 x 10-6 for the 3 years.

Radiological releases described in Section F.2.14.1 were also determined and ~E
for 1986 are due to normal excavation activities. There would be no releases
for fut”re years since the basin would be capped. The dose to the maximum
individual at the SRP boundary was calculated as being less than 0.03 percent
of the DOE limit of 25 millirem. The risk associated with this dose would be
less than 1.8 x 10-’.

An analysis of the health risks to the average individual worker attributable
to occupational exposure to carcinogens (both nonradioactive and radioactive)
and noncarcinogens assuming the worker is in all basins was performed using
the methodology presented in Appendix I. The risk due to nonradioactive
carcinogens to a worker was calculated as less than 8.8 x 10- ‘‘. The EPA
Hazard Index for worker exposure to noncarcinogens was calculated as 2.4 x
10-’. The total dose to the worker Was calculated to be 1.1 x 103
millirem, which would produce an incremental risk of 3.1 x LO-4 . The total
dose to the worker transporting the waste was calculated to be 160 millirem,
producing an incremental risk of 4.5 x 10-’.

Potential Impacts (Other Than Releases)

TC

This closure action at the H-Area seepage basins is expected to have similar ~E
effects on biological resources as discussed in Sections F.2.14.1 and F.2. 18.3
and would eliminate the potential impacts of bioaccumulat ion.

F.2.15 H-AREA SEEPAGE BASIN, BUILDING 904-45G

This seepage basin is discussed in conjunction
basins in Section F.2.14.

F.2.16 H-AREA SEEPAGE BASIN, BUILDING 904-46G

with the other H-Area seepage

This seepage basin is discussed in conjunction with the other H–Area seepage
basins in Section F.2. 14.

F.2.17 H-AREA SEEPAGE BASIN, BUILDING 904-56G

This seepage basin is discussed in conjunction with the other H-Area seepage
basins in Section F.2.14.

F .2.18 POTENTIAL IMPACTS ON BIOLOGICAL RESOURCES IN F- AND H-AREA

This section discusses those generic impacts related to
trial ecology, as well as endangered species and wetlands
remedial action. Discussions of site-specific data

appropriate section above.

aquatic and terres -
for each closure and
are given in the TE

F-99



There are 17 waste sites located within F– and H-Area. The F–Area acid/

caustic basin is abandoned in place and is a wet-weather pond. as are the
H-Area acid/caustic basin, the H-Area retention basin, the old F-Area seepage
basin, and one of the H-Area seepage basins. Three F-Area seepage basins,

three H-Area seepage basins, and the new radioactive waste burial ground
(which includes the mixed waste management facility) are active waste sites.
The four remaining sites, the two F-Area burning/ rubbLe pits, the F-Area

retention basin, and the old radioactive waste burial ground are backfilled or
covered with soil.

F.2.18.1 Assessment of No Action (No Removal of Waste and No Remedial or Clo-
sure Action)

Aquatic Ecology

TE I ~mpact~ of no action on aquatic ecosystems could result from wastes entering

‘TC I the groundwater and subsequently outcropping to either Upper Three Runs Creek
or Four Mile Creek. Table F-17 lists those contaminants identified in
groundwater monitoring wells at the F- and M-Area waste sites not modeled

TE I u~ing F’ATHRAE analyses which exceed EPA water quality criteria for aquatic
llfe. A waste is listed in Table F-17 if the highest average measured value
in any well exceeded the criterion. Since groundwater concentrations would be
diluted upon entering the receiving water body, a dilution factor is also

given in the table. In most cases the diluted concentrations were below tbe

criteria, with the exception of gross alpha in the F-Area seepage basin and
zinc, gross alpha, and gross beta in the H-Area seepage basin. These
exceptions are discussed separately above in the appropriate sections.

Terrestrial Ecology

Potential terrestrial impacts for the waste sites of F- and H-Areas include
exposure of wildlife and vegetation to surface waters within these sites and
the toxic effects on vegetation of soils containing waste materials. The ter-
restrial impacts of those waste sites with standing surface waters and soils
containing waste materials are discussed on an individual basis in previous
sections.

Endangered Species

TC I As indicated in Table F-17, no endangered species are known to reside in tbe
vicinity of the F- and H-Area waste sites. Bald eagles have been sighted in
flight near the H-Area waste sites , but this species should not be affected by

TE
no action. The waste sites, some of which are active, are all located near
active facilities; as. such, they represent highly disturbed habitats. The
area is, therefore, not suitable for any of the endangered species known to
occur on the Savannah River Plant. No action would have no impact on
endangered species .

Wetlands

Wetlands are found wi thin 1000 meters of each of the F- and H-Area waste
sites, and as close as 100 meters from the H-Area seepage basins. Information
on these wetlanda is presented in Table F-17. Most wetlands are found along
Four Mile Creek and its unnamed trib~taries, and are more than 400 meters from
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the waste sites. No action would cause no impacts to wetlands other than
those that may be occurring now. There are no surface discharges to wetlands ,
and no action would not result in any.

F.2.18.2 Assessment of No Removal of Waste and Implementation of Cost–
Effective Remedial and Closure Actions as Required

Aquatic Resources

No removal of waste and implementation of cost-effective remedial and closure
actions at the F- and H-Area waste sites would not cause additional adverse
impacts on aquatic ecological resources. Erosion and sedimentation control
measures would eliminate the potential for increased sedimentation. Where
closure would eliminate open water at waste sites , no adverse effects to

aquatic or semiaquatic organisms resulting from use of the open water areas
would occur.

Terrestrial Resources

CIosure would have no adverse impact on terrestrial ecological resources at
the F– and H-Area waste sites . All of the sites are highly disturbed and
closely associated with active operations areas, thus providing little or no
habitat for terrestrial species. COnStrUCtiOn activities associated with
closure would not result, therefore, in significant impacts . Where closure
would eliminate open water, adverse effects on wildlife resulting from use of
the open-water areas would not occur.

Roots of deep-rooted plants could eventually penetrate the contaminant zone
for sites if a low-permeability cap was used, thereby releasing wastes to the

environment. However, site maintenance by mowing during the period of insti–
tutional control would prevent this potential impact.

Endangered Species

Closure would result in further disturbance of areas that are already highly
disturbed and unsuitable as habitat for endangered species known to occur on
the Savannah River Plant. With the exception of bald eagles , which have been
observed in flight near H-Area, no endangered species are known to exist in
the vicinity of F- and H–Area waste sites. Closure would have no significant
impact on endangered species, although construction disturbance could
temporarily discourage eagles from flying over a site undergoing cleanup.

Wetlands

As described in Section F.2.18.1, wetlands are found within 1000 meters of
each of the F- and H-Area waste sites. Closure would cause no impacts on
wetlands because they would not be disturbed by the action. The potential for

increased sedimentation exists but would be checked by erosion and
sedimentation control measures.

TE

I
TE

I !rE

TE

TE
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F.2.18.3 Assessment of Removal of Waste to the Extent Practicable and, Imple-
mentation of Cost-Effective Remedial and Closure Actions as Required

Aquatic Ecology

In addition to waatewater removal and treatment, this action includes removal
of contaminated waste material, sediment, and soil from the waste sites.

Closure would be accomplished by backfilling and installation of a

low–permeability cap, eliminating the sources of contamination, and causing no

additional adverse impacts tO aquatic ecOlOgical resOurces. Closure of the

waste site would eliminate adverse effects on organisms resulting from the use
of open-water areas at the waste site.

Terrestrial EcologY, Endangered Species, and Wetlands

For the reasons described in Section F.2.18.2, there are no adverse impacts on
terrestrial resources, endangered species, or wetlands.

F.3 ASSESSMENT OF ACTIONS AT R-AREA WASTE SITES

This geographic grouping is approximately 6 kilometers east of H-Area. As

shown on Figure F-6, it contains R-Reactor and waste sites that are typical of
the SRP reactor areas.

Sections F.3.1 through F.3.12 contain or reference the section that contains a
discussion of sites 3-1 through 3-12. Section F.3.13 discusses biological
impacts that are generically applicable to the waste sites in this geographic
grouping.

F .3.1 R-AREA BURNING/RUBBLE PIT, BUILDING 131-R

This burning/rubble pit is discussed in conjunction with the other burniflg/
rubble pits in Section F.1.6. The ecological effects of this site that relate
to the R-Area geographic grouping are discussed in Section F.3.13.

F.3.2 R-AREA BURNING/RUBBLE PIT, BUILDING 131-lR

This burning/rubble pit is discussed in conjunction with the other burningf
rubble pita in Section F.1.6. The ecological effects of this site that relate I
to the ~–Area geographic grouping are discussed in Section F.3.13.

F.3.3 R-AREA ACID/CAUSTIC BASIN, BUILDING 904-77G

This acid/caustic basin is discussed in conjunction with the other acid/

caustic basins in Section F.2.1. The ecological effects of this site that
relate to the R-Area geographic grouping are discussed in Section F.3.13.
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F.3.4 R–AREA BINGHAM PUMP OUTAGE PITS~’~

There are a total of seven Bingham PUMP outage pits located in four reactor
areas :

Area Building Area Building

R 643-8G L 643-2G
R 643-9G L 643-3G
R 643-1OG P 643-4G
K 643-lG

The actions described in this section would be applicable to each of these
outage pits.

Becallse the L-Area pits are situated clOser tO surface and subsurface waters,
the total environmental releases and resulting impacts from the tWO L–Area

pits would be greater than from the pits in the other areas. For this reason,
the Bingham pump outage pits in the L–Area were chosen for detailed transport
and pathway modeling and risk analysis. Environmental impacts associated with
the L-Area outage pits are presented in this section. For purposes of this
EIS, the total impacts from the pits in each reactor area are assumed to be
the same as the total impacts from the two L–Area outage pits.

F.3.4. 1 Assessment of No Action (No Removal Of Waste, and NO Remedial Or CIO-
sure Actions)

Description of Action

The Bingham pump outage pits are, currently receiving minimum cOntrOl Or
upkeep. Annual inspections are made for signs of soil subsidence. Any sunken

TC
I

areas would be filled as required. Radiation surveys have revealed slightly
elevated although very low concentrations of radioactivity in vegetation above
the outage pits. The natural growth of trees around and onto the site has
continued since 1958 and would be permitted to do so under this clOsure

action. Under no action, at least four groundwater monitoring wells would he

TC
I

installed and groundwater monitoring would be conducted quarterly for 1 year

and then annually for 29 years. Site maintenance would be continued for the
entire 30-year period.

Comparison of Expected Environmental Releases with A~licable Standards

The two L-Area outage pits ‘ contents were combined to define a single

TE
I

effective pit. Al 1 environmental releases are projected to be below

applicable standards for no action.

The PATHRAE predicts that groundwater quality would not be affected
significantly by the addition of potential contaminants from this waste
management unit. All constituents should be found at levels below applicable
health-based standards.

*The reference source of the information in this section is Pekkala, Jewell ,
Holmes , and Marine, 1987a.
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Surface-water quality would not be significantly affected by the addition of
potential contaminants from the groundwater pathway from this site. The
resulting concentrations of constituents in Pen Branch, calculated from the ~E
L-Area Bingham pump outage pits, are projected to be below drinking-water
standards .

No radionuclides woulrJ be i-eleased to the atmosphere, because the pits have
all been backfilled.

Potential Impacts (other Than Releases)

The maximum annual doses resulting from the reclaimed farm and direct gamma
exposure pathways occur 100 years from the present. The doses would only he
6.9 X 10-3 and 6.8 x 10-4 millirem per year for the farm and direct gamma
pathways, respectively. The dose would be zero for the pathway involving con-
sumption of crops potentially contaminated as a result of biointrusion of sub-
surface sediments, due to the assumed limited plant-root depth.

Section F.3. 13.1 describes impacts to ecological resources from no action that TE
could affect aquatic resources as a result of wastes entering the groundwater
with subsequent outcrop to Par Pond. No groundwater monitoring data are
available for the R-Area Bingham pump outage pits. PATHRAE analysis and
simple dilution modeling performed on the two L-Area Bingham pump outage pits
are considered to’be representative of other pump outage pits .

‘he ‘evels’Of I TEgroundwater outcrop contamination predicted by PATHRAE and dilutlon modellng
are ecologically insignificant for all closure actions , indicating no
potential for adverse effects on the aquatic biota or adjacent wetlands and no
adverse effects on wildlife that consume the undiluted groundwater at the
outcrop.

Based on the small amounts of radioactivity disposed of at the outage pits, \ TE

any terrestrial impacts should be negligible for all closure actions. The
levels of radioactivity in the vegetation growing above the outage pits are
ecologically insignificant, although these levels are slightly elevated in
comparison to the vegetation growing at the SRP perimeter. Because of the
depth at which the was te is buried (4 meters), any effects via the
biointrusion pathway should be negligible.

F.3.4.2 Assessment of No Removal of Waste and Implementation of Cost-
Effective Remedial and Closure Actions as Required

Description of Action

Because of the small amount of radioactivity buried at the Bingham pmp outage
pits, no activities would be needed other than site surveillance and
groundwater monitoring, as described for no action.

Comparison of Expected Environmental Releases with Applicable Standards

Al1 PATHRAE-mode 1ed environmental releases are projected to be below

applicable standards for closure. Because no-was te-removal-and-c losure action ~E
would be the same as those for no-action, Section F.3.4.1 applies here.
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Potential Impacts (Other Than Releases )

TE I Because nO actiOn is the same as the no-was te-removal-and-c losure action for

the Bingham pump outage pits, Section F.3.4. L also applies here.

I
As described in Sections F.3.4.1 and F.3.13.2, no significant adverse impacts

TE tO biological resOurces are expected as a resuLt Of clOsures at ‘he ‘-Area
Bingham pump Outage Pit (6L3-8G).

F.3.4.3 Assessment of Removal of Waste to the Extent Practicable, and Imple-

mentation of Cost-Effective Remedial and Closure Actions as Required

Description of Action

TE
I
In the waste removaL and clOsure actiOfl> the earthen cOver wOuLd be remOved
from each waste site and retained for later use as backfil L. The solid

radioactive waste and surrounding soil would be excavated 0.3 meter below the
original bottom of the outage pit- This excavation should reduce the residual

contamination in the soil beneath the outage pit to near-background levels, so
that no restrictions on site use would be needed after the pit was backfilled
with clean soil, compacted, graded, and seeded for erosion control. Surveys
would be made of the basin floor for residual radioactive contamination; the
results might require additional excavation below the 0.3–meter depth in Order
to achieve acceptable results.

A total of approximately 27,000 cubic meters of exhumed waste would be exca-
TE \ vated from the pits and placed in metal boxes or bagged as necessary and

trucked to a waste storage/disposal facility. The bulky components of the
waate (Ladders, concrete, drums, palLets, piping, etc. ) wOuld require speciaL

TE I
care and equipment for exhumation, packaging, transport, and placement in the
storage /disposal facility.

The corners of each closed outage pit would be marked with identification
pylons. Should soil analyses show that elevated concentrations of waate
remain in the soil after excavation, four groundwater monitoring wells (One
upgradient, three downgradient ) would be installed around the outage pits in
each of the four areas. Groundwater would be monitored quarterly for 1 year
and then annually for 29 years. Site surveillance would be maintained and
vegetative growth above the waste sites would be controlled.

Comparison of Expected Environmental Releases with Applicable Standards

All environmental releases are projected to be below applicable standards for
closure.

The PATHRAE mode 1 predic ta that groundwater quality would not be affected
significantly by the addition of potential contaminants from this waste
management unit. All constituents should be found at Levels below applicable
health-based standards.

Surface-water quality would not be significantly affected by the addition of

potential contaminant from the groundwater pathway from this site. The
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resulting concentrations of constituents in Pen Branch, calculated frOm the
L-Area Bingham pump outage pits , are projected to be below drinking-water

I
TE

standards.

Radionuclide releases to the atmosphere would take place only during the time
that waste is being removed from the outage pits.

The annual dose to an individual resulting from the release of these radio-
nuclides to the atmosphere would be only 1.92 x 10-5 percent of the 25
millirem per year DOE limit. The risk associated with this dose would be
1.34 x 10-”.

An analysis of the average individual worker health risks attributable to
occupational exposure to radioactive carcinogens was performed using the meth-
odology presented in Appendix 1. The total dose to the worker was calculated
to be 2.4 millirem, which would produce an incremental risk of 6.7 x 10-7.

The total dose to the worker transporting the waste was calculated as 1.2
millirem, producing an incremental risk of 3.4 x 10-7.

Potential Impacts (Other Than Releases )

The maximum annual doses resulting from the reclaimed farm and direct ganuna
exposure pathways would occur 100 years after waste removal and closure, at
which time institutional control of the SRP is assumed lost. The dose would
be 1.4 x 10-8 millirem per year for the farm pathway. The dose from the
direct gannna exposure would be essentially zero ~-lo-,o millirem per
year ). The dose would be zero for the pathway which involves consumption of
crops potentially contaminated as a result of biointrusion of subsurface
sediments. Such contamination is precluded due to the assumed limited
plant-root depth.

For the reasons described in Sections F.3.4.1 and F.3.13.3, no adverse impacts
on biological resources are expected as a result of closure at the R-Area
Binghsm pump outage pit (643-8G).

F.3.5 R–AREA BINGHM PUMP OUTAGE PIT, BUILDING 643-9G

Potential impacts for this outage pit are discussed in conjunction with the
other Bingha PWP outage pits in Section F.3.4.

F.3.6 R-AREA BINGHAM PUMP OUTAGE PIT, BUILDING 643-1OG

Potential impacts for this outage pit are discussed in conjunction with the
other Bingham pump outage pits in Section F.3.4.

F.3.7 R–AREA REACTOR SEEPAGE BASINS*

The R-Area reactor seepage basins consist of six sites (904-103G, 904-104G,

904-57G, 904-58G, 904-59G, and 904-60G). Purge water from the disassembly
basins in the reactor building was pumped to the seepage basins from the late

*The reference source of the information in this section is Pekkala, Jewell,

Holmes, and Marine, 1987b.
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1950s until 1964. The seepage basins have been inactive since 1964 and were

backfilled. R–Area basins are contiguous; therefore, they are considered as

one site for evaluation and assessment analyses. The surface stream nearest

to these R-Area basins is Mill Creek. No hazardous chemical constituents are

believed to have been discharged to these basins.

F.3.7.1 Assessment of NO Action (No Removal of Waste, and No Remedial or Clo-
sure Actions )

Description of Action

The R-Area seepage basins are currently backfilled and receive only minimal
upkeep. Radiation surveys are conducted periodically, and herbicide or

asphaltic covering is applied infrequently. However, groundwater is exten-

sively monitored for radioactive contamination. Under no action, those

I
activities would be continued, with quarterly groundwater monitoring for 1

TC year and annual monitoring for 29 years. Pylons would be installed to
identify the corners of the backfilled basins, and vegetative growth would be
controlled and surveyed periodically for radiation.

COmParisOn of Expected Environmental Releases with Applicable Standards

The regulatory standards and meaaured or estimated maximum concentrations of
constituents which are of concern for regulatory requirements or health risk
are presented in Table F-18. Most maximum concentrations are based on PATHRAE
modeling, either because no measured values were available or because the
calculated concentration was greater than that of the measured concentration.

The maximum estimated concentrations presented in Table F-18 correspond to the
calculated peaks. In most cases these peaks occurred prior to the base year.
Although the site is not receiving wastes presently, the peak concentrations,

in the absence of base year (O year) concentrations, would conservatively
serve as the design basis of the remedial actions. Table F-18 indicates that
concentrations of cesium-137, tritiurn, strOntium-90, and yttrium-90 are
estimated to exceed the standards at the l-meter well. Cesiurn-137 and tritium
would exceed standards at the 100-meter well.

Surface-water quality is not significantly affected by the addition of
potential contaminants from this site, as the resulting concentrations of
constituents in Mill Creek are projected to be below drinking-water standards.

The annual dose and associated risks to an individual resulting from the

I
atmospheric radionuclide releases for the no-action alternative would be

TC negligible when compared to the DOE limit of 25 millirem per year. The dose
to the maximum individual would be 4.1 x 10-’ millirem; the risk associated
with this dose is 1.2 x 10-2s .

Potential Impacts (Other Than Releases )

Tbe doses resulting from the erosion and biointrusion pathways were all zero
The maximum annual doses for the reclaimed farm pathway and the direct gamma
exposure pathway are calculated as 4.5 and 2.3 x 10-’ millirem per year,
respectively.
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Section F. 3.13.1 describes impacts tO ecOlOgical resources from no action.
Potential impacts resulting from no action at the R-Area seepage basin
(90L-57G) are expected to be similar to those described in Section F.3.13.1.

PATHRAE analysis and simple dilution modeling based on radionuclide

inventories for the R–Area seepage basins indicate that stream concentrations
after mixing would remain within water quality guidelines for all closure
actions for all years.

Based on available data, limited terrestrial impacts are expected at the

R-Area seepage basins under no action via the biointrusion pathway. The soil

concentrations for strOnti~-90 and cesi~-137 exceed DOE’s ThreshOld Guidance
Levels criteria by factors of about 1200 and 73,000, respectively. Because

these soil criteria are based on human heal th concerns, they are

conservative. Terrestrial effects under no action would be limited to the

general area of the waste site (approximately 5.5 acres ) and would be

mitigated by the depth of the existing backfill (3 to 5 meters-).

F.3. 7.2 Assessment of No Removal of Waste and Implementation of Cost–Effective
Remedial and Closure Actions as Required

Description of Action

In the no-removal-and-closure action, no contaminated soil would be removed.
However, the surface soil over the 27-acre area shown in Figure F-7 would be
removed down to approximately 1 or 2 meters below the original ground

surface. The area of removal would include the six basins, the contaminated
section of the abandoned sewer, and major areas of groundwater contamination.
A low–permeability infiltration barrier cap would then be installed over this
area (Figure F-2). The capped site would be graded and seeded for erosion
control, and culverts or equivalent structures would be installed around the
site to receive surface and subsurface drainage. The culverts would discharge
into natural drainages to Mill Creek. Site maintenance, groundwater
monitoring, placement of identification pylons, and radiation surveys would be
carried out as described above.

Source control and groundwater cleanup might be required for no waste
removal. It can be seen from the estimated concentrations presented in
Table F-18 that the concentrations in groundwater of triti~, cesi~-137 ~
strOntium-90, and yttrium-90 would exceed the applicable radionuclide concen-
tration standards . One of the possible corrective actions would be to Pmp
the water from groundwater extraction wells and treat it further. The

selection of an action plan would be based on site-specific studies and inter-
action with the regulatory agencies concerned. Treatment technologies
discussed in Appendix C.

Comparison of Expected Environmental Releases with Applicable Standards

The implementation of this closure remedial action would reduce
environmental releases to below MCLS or ACLS. Radionuclides would be removed
from the groundwater to below applicable standards (see Table F-18). Al1

other environmental releases are projetted to be below regulatory concern.

are

all

Surface-water quality would not be significantly affected by the addition Of
potential contaminants from the groundwater pathway from this site, as the
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resulting cOncentratiOns Of constituents in Mill Creek are prOjected tO be
below drinking-water standards.

No radionuclides would be released to the atmosphere and individual dOses

would be zerO.

Potential Impacts (Other Than Releases )

The doses due to erosion and biointrusion would all be zero. The calculated

TC
I

doses for the reclaimed farm pathway and direct ga~a exPOsure wOuld be 8.1 x
10-4 and 2.4 x 10-’0 millirem per year, respectively.

Closure would be accomplished with a low-permeability cap covering a total of
27.2 acres. While this is a relatively large area, it is adjacent to opera-
tion areaa and is not habitat for terrestrial species. Also, because erosion

and sedimentation measures would be used, no adverse impacts on terrestrial
ecological resources are expected as a result of this closure action at the

R–Area seepage basins. Terrestrial impacts from biointrusion would be

mitigated by the depth Of the backfill and the installation ‘f ‘he
infiltration barrier, and would be Limited to the general area of the waste
site. Other ecological impacts would be similar to those discussed in Section
F.3.13.2.

F.3.7.3 Assessment of Removal of waste to the Extent practicable, and Imple–
mentation of Cost-Effective Remedial and Closure Actions as Required

Description of Action

TE I In the waste-removal-and-closure action, each of the six backfilled basina in
R-Area would be excavated to remove contaminated soil indicated by the zone of
elevated dose rates shown in Figure F-8. The thickness of the radioactive
zone and the amount of contaminated soil expected to be recovered are sho~ in
Table F-19. During the waste recovery phase, contaminated sections of the
abandoned construction sewer would be removed and associated contaminated soil
would be recovered. After excavation, each basin would be backfilled with
compacted clean soil to approximately 1 or 2 meters below the original ground
surface.

The contaminated soil recovered during the excavation phase (7080 cubic
TE

I
meters ) would be packaged in metal containers and trucked to a waste storage/

disposal facility at the SRP.

Following the recovery of contaminated soil, the remaining surface soil over
the 27-acre area shown in Figure F-7 would be removed down to the datum plane

I
identif ied above. This area includes the six basins, the contaminated section

TE of the abandoned sewer, and major areas of groundwater contamination. A 10 W-

permeability infiltration barrier would then be installed over the 27-acre
area. About 7000 cubic meters of clean backfill would be required in addition
to the clean soil excavated. The capped site would be graded and seeded for
erosion control, and culverts or equivalent structures would be installed
around the site to receive surface and subsurface drainage. The culverts
would discharge into natural drainages to Mill Creek.
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Table F-19. Volume of Radioactive Soil To Be Excavated at the
R-Area Reactor Seepage Basins in tbe Waste Removal
and Closure Action

Thickness of Contaminated

Site Building Contamination (m) Soil (m’)

Basin 1 904-103G 1.8 1630

2 904-104G 1.5 1080

3 904-5 7G 1.2 710

4 904-58G 1.2 560

5 904-59G 1.2 1090

6 904-60G 1.2 1590

Abandoned sewer 0.6 420

Total 7080

Groundwater monitoring wells at selected locations that would be removed dur-
ing installation of the infiltration barrier would be replaced and groundwater
monitoring would be continued, quarterly for 1 year and then annually fOr 29
years. pylons would be installed to identify the corners of the PreviOus

basins, and vegetative growth would be surveyed periodically and controlled to
protect the infiltration barrier.

Remedial action may be required since PATHRAE modeling predicts that the

concentrations in groundwater of tritium, cesium-137, and strontium-90 would
exceed the recommended radionuclide concentration standards (see Table F-18).
The potential remedial action would be similar to that discussed in SectiOn
F.3.7.2. Final selection of an action would be based on site-specific studies
and interactions with regulatory agencies.

Comparison of Ex~ected Environmental Releases with Applicable Standards

The regulatory standards and measured or estimated maximum concentrations of
all contaminants of concern from a regulatory and health risk viewPOint are
presented in Table F-18 for waste removal and closure without further remedial
action. By comparison with waste removal and closure (see Table F-18), the
extent and concentration of groundwater contamination by strontim-90 and
yttrium-90 would be significantly reduced as a result of the waste remOval.
For example, the peak concentrations of strontium-90 and yttrium-90 would be
reduced by a factor of 100 at the l-meter well, with yttrium-90 reduced tO
below its regulatory standard. However, modeling predicts that cesium-137,
tritium, and strontim–90 concentrations have exceeded or will exceed the
standard; therefore, remedial action might be required.

The implementation of this closure lremedial action would reduce all
environmental releases to below MCLS or ACLS. Radionuclides would be removed
from the groundwater to below applicable standards (see Table F–18). All
other environmental releases are projected to be below regulatory concern.
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Surface-water quality would not be significantly affected by the addition of
potential contaminants from the site, as the resulting concentrations of con-
stituents in Mill Creek are projected to be below drinking-water standards .

Radionuclides would be released to the atmosphere during the first year only
for this action.

The total annual maximum individual dose due to atmospheric releases would be
less than 0.022 percent of the DOE limit of 25 millirem per year. The risk
associated with this dose would be 1.6 x 10-9 or less.

An analysis Of the average individual worker health risks attributable to
occupational exposure to radioactive carcinogens was performed using the meth–
odology presented in Appendix I. The total dose to the worker was calculated
to be 4200 millirem, which would produce an incremental risk of 1.2 x 10-3.
The total dose to the worker transporting the waste was calculated as 300
millirem, producing an incremental risk of 8.4 x 10-’.

Potential Impacts (Other Than Releases )

The doses due to erosion and biointrusion would all be zero. The calculated
doses for the reclaimed farm pathway and direct gamma exposure doses would be
negligible.

For the reasons described in Sections F.3. 7.1 and F.3.13.3, no adverse
impacts on aquatic or terrestrial resources, endangered species , or wetlands
are expected as a result of this closure action at the R-Area seepage basins.

F.3.8 R-AREA REACTOR SEEPAGE BAs IN, BUILDING 904-58G (BASIN 4)

This waste site is discussed in conjunction with the other R-Area seepage

basins in Section F.3.7.

F.3.9 R-AREA REACTOR SEEPAGE BASIN, BUILDING 904-59G (BASIN 5)

rhis waste site is discussed
iasins in Section F.3.7.

F.3.10 R-AREA REACTOR SEEPAGE

rhis waste site is discussed
>asins in Section F.3.7.

F.3.11 R-AREA REACTOR SEEPAGE

rhis waste site is discussed
~asins in Section F.3.7.

F.3.12 R-AREA REACTOR SEEPAGE

I’hiswaste site is discussed
basins in Section F.3.7.

in conjunction with the other R-Area seepage

BASIN, BUILDING 904-60G (BASIN 6)

in conjunction with the other R–Area seepage

BASIN, BUILDING 904-103G (BASIN 1)

in conjunction with the other R-Area seepage

BASIN, BUILDING 904-104G (BAsIN 2)

in conjunction with the other R-Area seepage

TC

TC

( TF,

I TE

I
TE

F-115



F.3.13 POTENTIAL IMPACTS ON BIOLOGICAL RESOURCES IN R-AREA

TE
This section addresses generic impacts related tO aquatic and terrestrial
ecology, endangered species, and wet lands for each closure action.

Discussions of site–sPecific data are presented in the appropriate section
above.

There are 12 waste sites located within the R-Area. Ten sites are presently

backfilled with soil and abandoned. The six R-Area seepage basins are

surfaced with asphalt. The inactive R-Area acidlcaustic basin is a

wet-weather pond, and one burning/rubble pit (131-lR) received only small

quantities of waste and was not backfilled.

F.3.13.1 Assessment of No Action (No Removal of Waste and No Remedial or Clo-

sure Action)

Aquatic Ecology

Potential impacts of no action on aquatic resources result from wastes

entering groundwater and subsequent outcrop to Par Pond or its tributaries,

or, in the case of the R-Area seepage basins, to Mill Creek, a tributary of
Upper Three Runs Creek. Table F-20 lists those waste materials identified in
groundwater monitoring wells within the R-Area which would exceed EPA water

quality criteria for aquatic life. A waste material is listed if the highest
average measured value in any well exceeded the criterion. Groundwater data

are not available for the Bingham pump outage pits or the R-Area seepage
baaina. Because groundwater concentrations would be diluted on entering the
receiving water body, Table F-19 provides a dilution factor. In all cases,

the contaminants listed in the table would be below the EPA aquatic criteria
after dilution.

All R-Area waste sites except the R-Area acid/caustic basin and burning/rubble
pit 131-lR are backfilled and therefore would cause no adverse impacts tO
aquatic or semiaquatic organisms as a result of attraction to open-water areas.

Terrestrial Ecolo~

No action could cause adverse impacts on terrestrial resources at the R-Area
waste sites. Data indicate elevated radionuclide levels in soil and

vegetation at the R-Area reactor seepage basins and Bingham pump outage pits ,
respectively. However, the three Bingham pump outage pits and the six seepage
basins are backfilled with soil and covered with asphalt, respectively, which
could reduce potential transport of radioactive contaminants to the surface by
vegetation and,, therefore, mitigate adverse imPact5.

The R-Area burning/rubble pits and the R-Area acid/caustic basin have received
chemical wastes and are either backfilled with soil (burning/rubble pits
131-R) or remain open as a wet-weather pond (burning/rubble pit 131-lR and

acid/caustic basin). Therefore, the potential exists for transport of
chemical contaminants to the surface by vegetation growing on these sites.

As discussed in Section F.1 .6, impacts via the biOintrusiOn pathway are
expected to be negligible uncler all closure actions at the R-Area

burning/rubble pits. To assess impacts at the R-Area acid/caustic basins
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associated with biointrusion under no action, maximm observed concentrations
of contaminants in basin soils were compared to phytotoxicological benchmarks ,
and calculated plant tissue concentrations were compared to dietary levels
known to be toxic to birds and mammals. The results indicate that, at the
acid/caustic basin, lead and mercury occur in the soils at concentrations
known to be toxic to vascular plants . However, in no case do calculated plant
tissue concentrations app~oich those known to be toxic to herbivorous birds

and mamma 1s. Therefore, although there could be some effects on the

vegetation growing on the sites , the effects should be restricted to the waste
sites themselves under “o action.

Endangered Species

Table F-20 lists information on endangered species in the vicinity of the
R-Area waste sites. Areas apparently used by these species are sufficiently
distant from the waste sites that no adverse impacts are expected as a result
of closure.

A former colony site for the red-cockaded woodpecker is approximately 800
meters to the southeast of the outage pits in R-Area. This site is beyond the

typical foraging distance for this species, as reported on the SRP.
Therefore, none of the actions postulated for the site would have any effect
on this endangered species or its critical habitats.

Wetlands

Wetlands are found within 500 meters of each of the R-Area waste sites , and
within approximately 250 meters of all sites except the Bingham pump outage
pits (see Table F-20). The wetlands consist of open water and bottomland

hardwood forests. No act-ion would cause no additional impacts on wetlands
than may be occurring at the present time. No surface discharges to wetlands

are currently occurring, and the no-action alternative would not result in anv
such discharges .

F.3.13.2 Assessment of No Removal of Waste and Implementation of COst-

Effective Remedial and Closure Actions as Required

Aquatic Ecology

Closure and possible remedial activities are not expected to adversely impact
biological resources. Erosion and sedimentation control measures would

eliminate the potential
adverse impacts due to the

Terrestrial Ecolo~

The potential terrestrial
waste sites of the R-Area
to noise associated with

for increased sedimentation. The potential for

outcropping of groundwater would be eliminated.

impacts of no waste removal and closure for the
would include temporary disturbance to wildlife due

closure activities and uptake of wastes by Dlant

TC

roots . Installation and continued maintenance of ~he low permeabil~t~ cap I TF.
would mitigate impacts from biointrusion from root penetration.
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Endangered Species and Wetlands

The distance to areas known to be used by endangered species and to wetlands,
plus erosion and sedimentation control measures, eliminate the potential for

adverse impacts On wetlands and endangered species frOm the no waste removal
and closure.

F.3.13.3 Assessment of Removal Of Waste to the Extent Practicable and Imple-
mentation of Cost-Effective Remedial and Closure Actions as Required

In addition to the measures described in Syction F.3. 13.2, wastes located in

TE
I
the R-Area waste sites would be removed under this action. Construction

activities might take longer than under no waste removal and closure, but they
would be similar. Therefore, no adverse impacts to biological resources are

expected as a result of waste removal and closure action at the R-Area waste
sites.

F .4 ASSESSMENT OF ACTIONS AT C- AND CS-AREA WASTE SITES

This geographic grouping is near the center of the SRP, a short distance south
of F- and H-Area. As shown in Figure F-9, it is actually two separate but

closely spaced groupings, one formed by waste sites near C-Reactor and the
other containing sites in and around the Central Shops (CS) Area.

Sections F.4.1 through F.4. 7 contain or reference the section that contains a
discussion of sites 4-1 through L-7. Section F.4.8 discusses biological

impacts that are generically applicable to the waste sites in the geographic

grouping.

—, F.4.1 CS BUWING/RUBBLE PIT, BUILDING 631-lG

This burning/rubble pit is discussed in conjunction with the other burning/
rubble pits in Section F.1.6. The ecological effects of this site that relate
to the C- and CS-Area geographic grouping are discussed in Section F.4.8.

F.&.2 CS BURNING/RUBBLE PIT, BUILDING 631-5G

This burning/rubble pit is discussed in conjunction with the other burning/
rubble pits in Section F.1.6. The ecological effects of this site that relate
to the C- and CS-Area geographic grouping are discussed in Section F.4.8.

F.4.3 CS BURNING/RUBBLE PIT, BUILDING 631-6G

This burning/rubble pit is discussed in conjunction with the other burning/
rubble pits in Section F.1.6. The ecological effects of this site that relate
to the C- and CS-Area geographic grouping are discussed in Section F.4.8.

F.4.4 C-AREA BURNING/RUBBLE PIT, BUILDING 131-C

This burning/rubble pit is discussed in conjunction with the other burningi
rubble pits in Section F.1.6. The ecological effects of this site that relate
to the C- and CS-Area geographic grouping are discussed in Section F.4.8.
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F.4.5 HYDROFLUORIC ACID SPILL AREA, BUILDING 631–4G*

F.4.5.l Assessment of No Action (No Removal of Waste, and No Remedial or Clo-
sure Actions )

Description of Action

TE
I
Under no action, the contaminated area would remain in its current StatuS,

with groundwater monitoring continuing on a quarterly basis for 1 year and
then on an annual basis for 29 years. Site maintenance would continue for the

entire 30-year period.

Comparison of Expected Environmental Releases with AWlicable Standards

The chemical constituents selected for assessment of the environmental impacts
and health risks associated with the hydrOfluoric- acid spill area were fluO-
ride and lead. Fluoride was selected because it is suspected to be present

due to the nature of the material spilled. Lead was chosen because it was

found tO be present in the grOundwater at levels higher than the ‘hreshO1d
selection criteria.

The effects of groundwater contaminant transport were modeled by PATHRAE at
two hypothetical monitoring wells located 1 and 100 meters downgradient from
the site, and the groundwater discharge point at Castor Creek. All modeled
constituents in the .groundwater have peak concentrations belOw applicable

standards with the exception of lead, which is predi~:ed tO have been Present
in the l-meter well at a concentration Of 7.0 x 10 milligram per liter in

1975.

This concentration exceeds the drinking-water standard for lead Of 5.IJ x
.~o-‘ milligram per liter. Monitoring data indicate that the concentration

of lead in the groundwater is currently below the drinking-water standard.
Surface-water quality would not be affected significantly by the addition of
potential waste constituents from the groundwater pathway from this sOurce,
because the concentrations of constituents in Castor Cre,ek from this source
are projected to be below drinking-water standarda.

No carcinogenic risks from atmospheric chemical releases are expected. The

TC
I

EPA Hazard Index for the maximally exposed indlviduhl would be less than 3.5 x
10–7, and would be insignificant.

Estimatea of the lead and fluoride concentrations for the erosion pathway
indicate that the concentrations are very small , well below levels of regula-
tory or health risk concern.

Potential Impacts (Other Than Releases )

Section F.4.8.1 describes general impacts to biological resOurces fOr ‘0
action. Lead and fluoride were modeled using PATHRAE, which indicates that

*The referer,ce source for the information in this section is Huber and Bledsoe,
1987a.
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the hydrofluoric acid spill area would not adversely affect aquatic organisms
aT,d habitats in Castor Creek or adjacent wetlands under any closure action.
No impacts to terrestrial wildlife that use the creek to drink and feed are
expected. Because the waste site remains uncovered under no action, uptake
via the biointrusion pathway is possible; however, PATHRAE modeiing suggests
that the contaminants of concern have already migrated away from the surface
soil. This would eliminate uptake by intruding plant roots .

0 carcinogenic risks from atmospheric chemical releases are expected. The
PA Hazard Index for the maximally exposed individual would be less than 3.5 x
0-7, and would be insignificant. I

TC

stimates of the lead and fluoride concentrations for the erosion pathway
ndicate that the concentrations are very small, well below Levels of regula-

ory or health risk concern.

otential Impacts (Other Than Releases )

ection F.4.8.1 describes general impacts to biological resources for no
ction. Lead and fluoride were modeled using PATHRAE, which indicates that
he hydrofluoric acid spill area would not adversely affect aquatic organisms
nd habitats in Castor Creek or adjacent wetlands under any closure action.
o impacts to terrestrial wildlife that use the creek to drink and feed are
xpected. Because the waste site remains uncovered under no action, uptake
ia the biointrusion pathway is possible; however, PATHRAE modeling suggests
bat the contaminants of concern have already migrated away from the surface
oil. This would eliminate uptake by intruding plant roots . I TC

he hydrofluoric acid spill area is within 1000 meters of wetlands located in
arolina bays . Continuation of current practices (i.e. , no action) should not

I TC

ave any effect on the Carolina bays, because there would be no land disturb-
ance and the waste site does not contain any standing surface water, which
ould facilitate soil erosion and surface runoff.

.4.5.2 Assessment. of No Removal o: Waste and Implementation of Cost-Effective
Remedial and Closure Actions as Required

ascription of Action
I TF,

rider the no-removal-and–closure action, the site would remain in its current
tatus. Groundwater monitoring would continue on a monthly basis for 1 year

nd then on an annual basis for 29 years. Site maintenance would continue for

he entire 30-year period.

omparison of Expected Environmental Releases with A~licable Standards

he chemical constituents, the consequences of environmental releases, and the
athways would be the same as those for no action.

I
TC

he expected concentration for the erosion pathway is zero.
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Potential Impacts (Other Than Releases )

The potential ecological impacts Of no waste remOval and clOsure fOr the
hydrofluoric acid spill area wOuld be similar tO thOse addressed in SectiOns
F.4.5.1 and F.4.8.2.

F.4.5.3 Assessment of Removal of Waste to the Extent Practicable, and Imple-
mentation of Cost-Effective Remedial and Closure Actions as Required

Description of Action

rhe waste-removal-and-closure action would involve the excavation of

approximately 230 cubic meters of potentially contaminated soil and its
removal to a waste storage/disposal facility. The excavated pit would then be

backfilled to grade with clean, compacted soil, with 15 centimeters of topsoil
placed over the backf ill, and seeded. Groundwater monitoring would continue

on a quarterly basis for 1 year and then annually for 29 years. Site
maintenance would continue for the entire 30-Year periOd.

Comparison of Expected Environmental Releases with Applicable standards

The chemical constituents, the consequences of environmental releases, and the
pathways would be the same as those for no action.

Environmental and occupational risks due to atmospheric chemical releases from
the hydrofluoric acid spill area are estimated to be about 100 times less than
those for no action. No carcinogenic risks are expected, and the
noncarcinogenic risks are very low. The highest EPA Hazard Index value for

public and occupational exposure for the maximal ly exposed individual would be
less than 3.5 x 10-’ and 1.2 x 10-Z, respectively.

The expected concentration for the erosion pathway is zero.

Potential Impacts (Other Than Releases)

The potential ecological impacts of waste remova 1 and closure for the
hydrofluoric acid spill area would be similar to those addressed in Sections
F.4.5.1 and F.4.8.3. Waste removal would further eliminate potential
ecological impacts through biointrusion.

F.4.6 FORD BUILDING WASTE SITE, BUILDING 643–llG*

The Ford Building waste site (Building 643-n G) is a low-level radioactive
waste management facility that received insignificant amounts of waste in past

years. No wastes are being discharged to the site at the present time. Back-
ground information on the history of waste disposal, waste characteristics,
and evidence of contamination are presented in Appendix B, Section B.5 .2.

Y,The reference source for the information in this section is Huber, et al.
1987.
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F.4.6. L Assessment of No Action (No Removal of Waste, and No RelnediaL or C1o-
sure Actions)

Description of Action

Under no action, general area maintenance would be pet-formed, including
removal of all trash within the site area. Groundwa ter monitoring wells would
be instaLled in the vicinity of the site and would be monitored quarterly for

year, then annually for 29 years. Site maintenance would continue for the
ntire 30-year period.

OMpariSon of Expected Environmental Releases with Applicable standards

t is anticipated that insignificant amounts of radioactivity and chemicals
ould be released to groundwater, surface water, and air, because the amounts
f radioactive and chemical constituents discharged to the site are believed
o have been very small and below applicable standards .

otential Impacts (Other Than ReLeases)

general description of the ecological impacts of no action is provided in
ection F.4.8 .1, In the case of the Ford BuiLding waste site, potential
mpacts on the aquatic biota cannot be quantified since no PATHRAE analysis or
roundwater monitoring has been performed. The Ford Building waste site is
ocated near the wetlands along the upper reaches of Four MiLe Creek and Pen
ranch. No action is not expected to have any effect on these wetlands
ecause there would be no land disturbance and the waste site does not contain
ny standing surface water.

.4.6.2 Assessment of No Removal of Wsste and Implementation of Cost–Effective

Remedial and Closure Actions as Required

ascription of Action

rider the no-removal -and–c Losure action, general area maintenance would be
erformed including removal of aLl trash within the site area. No sediment
ould be excavated from the waste site. Groundwater monitoring and site

aintenance would be conducted as described under no action.

omparison of Expected Environmental Releases with Applicable Standards

t is anticipated that insignificant amounts of radioactivity and chemicals
ould be released to groundwater, surface water, and air because the ar.ounts
f radioactive and chemical constituents discharged to the site are believed
o have been very small and below applicable standards.

otential Impacts (Other Than Releases )

he general ecological
uilding waste site are

impacts of no waste removal and closure for the Ford
addressed in Section F.4.8.2.

TE

TE
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F.4.6.3 Assessment of Removal of Waste to the Extent Practicable, and Imple-

mentation of Cost-Effective Remedial and Closure Actions as Required

Description of Action

Under the waste removal and clOsure actiOn, all trash within the site area
would be monitored for contamination and remOved tO a waste stOrageldispOsal
facility. Approximately 345 cubic meters of soil would then be excavated from
the site to a depth of 1 meter and removed to a waste storage/disposal

facility in metal containers. NO waste pretreatment steps are deemed

necessary at this time. The site would be backfilled to grade, seeded, and
maintained in a manner consistent with the surrouflding grOunds. Should soil

analyses at closure show that elevated concentrations of waste remained in the

soil after excavation, groundwater monitoring wells would be installed at the

site and monitored quarterly fOr 1 year and then annuallY fOr 29 Years. Site

maintenance would be continued for the entire 30-year period.

Comparison of Expected Environmental Releases with Applicable Standards

It is anticipated that insignificant amounta Of radioactivity and chemicals
would be released to groundwater, surface water, and air because the amounts

of radioactive and chemical constituents discharged to the site are believed
to have been very small and below applicable standards.

Potential Impacts (Other Than Releases)

The general ecological impacts of waste removal and closure for the FOrd
Building waste site are addressed in Section F.4.8.3. However, removal of
wastes and backfilling, proposed as part of the corrective action for this
waste site, would minimize any further impacts.

F .4.7 FORD BUILDING SEEPAGE BASIN, BUILDING 904-91G*

The Ford Building seepage basin (904-91G) is in the central shops area of the
SRP . Discharges to the basin ceased in 1984. The history of disposal, evi-
dence of contamination, and waste characteristics Of the basin are presented
in Appendix B, Section B.5 .3.

F.4.7.1 Assessment of No Action (No Removal of Waste, and No Remedial or CIO-
sure Actions )

Description of Action

Under no action, the basin would be monitored for erosion, grass would be cut,
and bushes and tree seedlings would be removed. Groundwater monitoring wOuld

continue quarterly for 1 year and then annually fOr 29 Years.

Comparison of Expected Environmental Releases with Applicable Standards

PATHRAE modeling predicts that peak concentrations of chromium and triti~
either have or “ill exceed groL~ndwater standards. Table F-21 lists these

;<The reference ~~urce fOr the information in this section is Pekkala, Jewell,
Holmes, Simmons , and Marine, 1987.
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parameters, the corresponding regulatory standards, the maxim~ mean concen-

tration recorded in monitoring wells, and the maximum concentration found, or
predicted to be found, in groundwater near the basins. Peak concentrations of

all other constituents are predicted tO remain belOw applicable standards.

Surface-water quality would not be significantly affected by the addition of
potential contaminants from the groundwater pathway from the site, as the

resulting concentrations Of constituents in Pen Branch are projected to be
below drinking-water standards.

The nonradioactive contaminants were analyzed to estimate public exposure and
risk attributable to atmospheric releases associated with closure (assumed to
take place in 1986) and postclosure of the Ford Building seepage basin.

Releases are associated with suspension of contaminated dust from wind ero-
sion; the conservative assumption is that dust generation would not be

minimized by vegetative cover. Risks dub to releases of carcinogens are cal-

culated to be less than 5.0 x 10- “o for year 1986, 2085, and 2985. The EPA

Hazard Index for noncarcinogenic releases is calculated to be less than 1.3 x
10-b for each of the three years.

Environmental doses and risks to the maximally exposed individual due to
atmospheric radiological releases from the Ford Building seepage basin were

calculated using the methodology presented in the introduction to this

appendix and in Appendix 1. The doses were calculated to be less than

TC
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2.2 x 10-” percent of the DOE limit of 25 millirem per year for each of the
3 years. The risks associated with these doses were calculated to be no
greater than 1.5 x 10-’ ‘.

TC

Potential Impacts (Other Than Releases)

Section F.4.8.1 describes the ecological impacts of no action. PATHRAE
modeling was performed on tritium, cobalt-60, strOntium-90, yttrium-90,
cesium-137, europim-155, uranium-238, chromim, lead, mercury, and phosphate,
which were identified as having a potential impact on the aquatic system. The
results indicated that these wastes would not alter the present water quality
of Pen Branch. Outcropping concentrations of tritium are elevated above the
drinking-water standard; however, they are significantly below the no–effect
concentration for developing fish embryos and should, therefore, not affect
other aquatic organisms. Wildlife drinking or feeding in Pen Branch should be
unaffected by these concentrations after mixing with Pen Branch.

To assess the impacts associated with biointrllsion under no action, maximum
observed concentrations of contaminants in the soil were compared to
phytotoxicological benchmarks. Of the metals, only mercury occurs at
concentrations toxic to vascular plants . Both cesium-137 and cobalt-90 occur
at concentrations that exceed DOE Threshold Guidance Limits. These results
indicate that plant growth could be impaired in the abandoned seepage basin
for a long time under no action. Calculations of concentrations of
nonradiological contaminants in terrestrial plants growing in the seepage
basin do not reveal any burdens that would be toxic to herbivorous birds and
mammals.
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Because this Seepage basin might have standing water during times of heavy

rainfall, the water could become contaminated and pose a potential impact to
wildlife, including waterfowl, or vegetation that might come into contact with
the water. Section F.4.8. 1 describes impacts to endangered species and
wetlands.

F.4.7.2 Assessment of NO Removal of Waste and Implementation of Cost–Ef fective
Remedial and Closure Actions as Re~uired

Description of Action

Implementation of no waste removal and closure would consist of backfilling
the basin with clean soil . The berms would be pushed into the basin, the
basin would be filled with compacted backfill and topsoil and seeded, and
identification pylons would be placed at each corner. A total of 670 cubic
meters of backfill would be required. Groundwater monitoring would continue
quarterly for 1 year and then annually for 29 years. Site maintenance would
be continued for the entire 30–year period.

Among the potential remedial actions for no waste removal and closure is a
groundwater extraction and treatment system for tritium. The final selection
of an action would be based on site-srecific studies and interactions with
regulatory agencies. Some of the possible treatment technologies are
discussed in Appendix C.

Comparison of Expected Environmental Releases with Applicable Standards

The no-was te-removal-and-c losure action is projected by PATHRAE to have no
impact on tritium levels in the groundwater. Levels of chromium would be
reduced but would still be above drinking-water standards at the I-”eter
well. Levels of tritium and chromium in the groundwater would have to be
reduced to less than the MCL of 87,000 picocuries per liter and 0.05 milligram
per liter, respectively. Surface water would not be adversely impacted.

The analysis described in the air release portion of Section F.4.7.1 was also
performed for this action. There would be no carcinogenic

the seepage basin would be capped. Noncarcinngenic releases
volatilization of mercury and phosphate seepage. The EPA
calculated to be 1.3 x 10-’6.

The analysis for radiological releaaes described in Section

releasea because
would be from the
Hazard Index is

F.4. 7.1 was also

performed. Releases are assumed to be zero for all constituents except
tritium for this action, since the basin would be capped. Tritiurn has a
nonzero source term in the first year due to its volatility. It would

decrease to zero in 2085 and 2985 due to radioactive decay. The dose to the

maximally exposed individual in 1986 is insignificant, compared to the DOE
limit of 25 millirem. The risk associated with the dose is insignificant.

Potential Impacts (Other Than Releases)

A general description of the ecological impacts of no waste removal and clo-
sure is provided in Section F.4.8.2. Backfilling the basin would eliminate

TE

TC

TE

TC

direct contact exposures and reduce potential impacts from the biointruaion
pathway.
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F.4. 7.3 Assessment of Removal of Waste to the Extent Practicable, and Imple-

mentation of Cost–Effective Remedial and Closure Actions as Required

Description of Action

TE I Under the was te–removal -and-closure act ion, the influent pipeline would be

blanked off at the retention tank. The retention tank discharge line to the
seepage basin and contaminated soil beneath the line wOuld be excavated,

I

packaged in metal containers, and sent to an appropriate onsite waste
TE

storage/disposal facilitY. Vegetation around the basin would be monitored and

disposed of as necessary.

The estimated depth of contaminated soil to be removed from the floor of the
basin is 46 centimeters. This amount of excavation would remove any sediment

eroded frOm the walls tO the basin flOor since 1984 and ‘ost ‘f ‘he cOntami–
nated sediment beneath the basin f100r. The total volume to be excavated (an

estimated 76 cubic meters) includes sediments excavated from the sides and
ends of the basin. The proposed excavation would remain well above the water

table, which is about L2 meters belOw the basin flOOr.

Further closure action at the waste site would involve pushing the berms into
the basin, filling the basin with compacted soil tO 0.6 meter belOw the

original ground level, adding topsoil or its equivalent, and grading to

conform to the Original surface cOntOur. A total of 840 cubic meters of

backfill would be required. After being graded, the site would be seeded with
grass for erosion control and marked with identification pylons at each

corner. Groundwater monitoring would continue quarterly for 1 year and then
annually for up to 29 years.

Additional corrective action (e.g., pumping and treatment) might be needed to
address the constituents already present in the grOundwater - The precise
actions taken would be selected based on site-specific studies and inter-

actions with regulatory agencies.

Comparison of Expected Environmental Releases with Applicable Standards

Waste removal and closure would have no impact on peak tritium levels in the
groundwater, as the peak is predicted tO have occurred in the Past. Levels Of
chromium, however, are predicted to be reduced to below the drinking-water

standards . Surface water would not be adversely impacted.

The analysis described in the air release portion of Section F.4. 7.1 was alSO
performed for this action. Risks due to carcinogenic releases were calculated
to be less than 2.5 x 10-’4 in 1986 because of excavation activities, and
zero in future years since the basin then wOuld be capped. The EPA Hazard
Index was calculated for 1986 and would be caused primarily by excavation
activities. The EPA Hazard Index for subsequent years (2085 and 2985), ‘as
calculated to be due to releases from the volatilization of m~~fury and
phosphate seepage. The Index is calculated to be less than 2.7 x 10 .

The dose to the maximm individual at the SRP boundary in 1986 would be less
than 3.9 x 10-7 percent of the DOE limit of 25 millirem for 1986 and wOuld

be due to excavation activities . The risk associated with this dose would be
less than 2.8 x 10-’4.

F-132



An analysis of the average individual worker Is health risks attributable to
occupational exposure to carcinogens (both nonradioactive and radioactive ) and
noncarcinogens was performed using the methodology presented in Appendix I.
The risk to a worker from nonradioactive carcinogens was calculated to be less
than 8.7 x 10-Y. The EPA Hazard Index. for a worker due to noncarcinogens
would be 3.6 x 10-Z. The total dose to the worker would be O.18 millirem,
which would produce an incremental risk of 5 .(J~ 10-8. The total dose to
the worker transporting the waste “ould be 7.5 x 10-2 millirem, producing an
incremental risk of 2.1 x 10-8.

Potential Impacts (Other Than Releases )

A general description of the ecological impacts of the waste removal and clo-
sure plan is provided in Section F.4.8.3.

F.4.8 POTENTIAL IMPACTS ON BIOLOGICAL RESOURCES

This section addresses those generic impacts related to aquatic and terres-
trial ecology, endangered species , and wetlands for each closure and remedial
action. Where a discussion of site–specific data is required for a given
action, it is presented in the appropriate section above.

This appendix discusses seven waste sites located witbin the C- and CS-Area.
The C- and CS area burning/rubble pits are presently backfilled and covered TE
with soil and vegetation. The Ford Building waste site consists of exposed
waste. The Ford Building seepage basin at one time contained low-level

radioactive waste, but now it is dry, although it occasionally impounds
rainwater. All seven waste sites within this geographic grouping are either
inactive or abandoned.

F.4.8. 1 Assessment of No Action (No Removal of Waste and No Remedial or Clo-
sure Action)

Aquatic Ecology

A potential aquatic impact of no action for the waste sites of the C– and
CS-Areas is the indirect contamination of surface-water bodies via groundwater
outcropping from the various waste sites found in this area. Table F-22 lists

the waste materials in the groundwater that are known to exceed the freshwater
biota criteria for each of the waste sites.

Where data are available, it can be determined that materials not modeled by
PATHRAE analysis (see Table F-22) would not be expected to create or enhance
exi~ting impacts on the aquatic biota of outcropping streams. This conclusion

was based on the estimated dilution factors calculated by dividing the ground-
wate~ flux by the flow rate of the receiving stream. The dilution factor

indicates that these wastes would be so diluted as not to affect the present
water quality of the outcropping stream. Materials modeled by PATHRAE are

discussed above for the individual waste sites.

Terrestrial Ecology

The potential terrestrial impacts of no action for the waste sites of the

C- and CS–Areas are the exposure of wildlife and vegetation to contaminated
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standing surface water and the toxicitY to vegetation by contaminated soils.
Terrestrial impacts of these pathways are addressed above on an individual

basis. No impacts are expected at the C- and CS-Areas burning/rubble pit

site, given the quaIities and tYpeS Of contaminants buried at the site, tbe

depth of burial of the waste, and the indications from PATHRAE modeling that

contaminants have already migrated vertically out of the soil profile.

Endangered Specie S

No endangered species have been identified in the vicinity of the waste sites

of the C- and CS-Area in previOus surveys at the SRp (see Table F-22). The

habitats in the immediate vicinity of these waste sites are not considered
suitable for any Federally endangered species previously reported from the
SRP . Therefore, none of the actions proposed for tbe waste sites of the
C- and CS-Area would have any effeet on threatened or endangered species.

Wetlands

Wetlands of the C- and CS-Area include two small ponds at Twin Lakes, Carolina
bays, and small drainage areas of the upper reaches of Four Mile Creek and Pen
Branch. Bottomland hardwood communities exist primarily along small drainages

of the upper reaches of Four Mile Creek and Pen Branch and in shallow depres-
sions of the Carolina bays. Table F-22 provides the distances between the
waste sites and the wetlands. Potential impacts on these wetlands are
addressed on an individual basis where warranted. For most sites, wetlands

TE
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are considered sufficiently distant so as not to be affected by any closure
action.

F.4.8. 2 Assessment of No Removal of Waste and Implementation of Cost-Effective
Remedial and Closure Actions as Required

Aquatic Ecolo~

The Ford Building seepage basin could contain standing surface waters that
would be left to dry via evaporation before closure operations proceeded.

There would be no direct impacts on the aquatic biota of nearby surface
streams, unless surface runoff occurred before closure. As described in
Section F.4.8.1, indirect contamination of surface waters via groundwater from

TC
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the various “aste sites of C- and CS-Area would not likely cause a change in
the present water quality of the outcropping stream.

Terrestrial Ecology

The potential terrestrial impacts of no waste removal and closure for the
waste sites of the C– and CS-Area include toxicity to vegetation by contami-
nated soils and temporary disruption of wildlife due to noise created by
closure operations . Closure would reduce the likelihood of impacts from
hiointrusion; disturbance from noise would be of a temporary nature.

Endangered Species

~~]N one of the actions proposed for the waste sites of the C- and CS-Area would
have any effect on endangered species. See description in Section F.4.8.1.
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Wetlands

Section F.4.8.1 describes the wetlands that exist within the vicinity of the
C– and CS-Area. Disturbance of the land could initiate soil erosion. Where
there is standing water, there is also a potential for surface runoff during
heavy rainstorms. Remedial actions would include soil erosion and surface
rUnOff controls for those waste sites that are near wetlands , to prevent
sedimentation and contamination of wetlands .

F.4.8.3 Assessment of Removal of Waste to the Extent Practicable and Imple-
mentation of Cost-Effective Remedial and Closure Actions as Required

Aquatic Resources

The potential aquatic impacts of waste removal and closure are the same as

described in Section F.4.8.2. However, the removal of wastes
taminated

and con–
soils from each of the sites of the C- and CS-Area should

significantly reduce the amount of wastes leached into groundwater from
contaminated soils.

Terrestrial Ecology

The potential impact of plant toxicity should be reduced significantly by
waste removal and closure. The removal of wastes and contaminated soils
should eliminate the potential for the
would be a temporary disturbance of the

created by closure activities .

Endangered Species

uptake of wastes by vegetation. There
wildlife due to noise and habitat loss

None of the actions proposed for the waste sites of the C- and CS-Area would
have any effect on endangered species. See the description in Section F.4.8.1.

Wetlands

Section F.4.8. 1 describes the wetlands that exist within the vicinity of the
C- and CS-Area. AS indicated in Section F.4.8. 2, remedial actions should
include soil erosion and surface runoff controls to protect those wetlands
that are near a waste site.

F.5 TWX-AREA WASTE SITES

The TNX-Area geographic grouping is approximately 7 kilometers southwest of
C-Reactor along Road 3; it is in the southwest portion of the SRP , about

15 kilometers south of A–Area. Figure F-10 shows the locations of the waste

sites in this grouping, which will be assessed in the following sections.

Sections F.5.1 through F.5.5 contain, or reference the section that contains ,

a discussion of sites 5–1 through 5-5. Section F.5.6 discusses biological

impacts that are generically applicable to the waste sites in this geographic
grouping.

I
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F.5.1 D-AREA BURNING/RUBBLE PIT, BUILDING 431-D

TE

TE

TC

This burning/rubble pit is discussed in conjunction with the other burning/

rubble pits in Section F.1.6. The ecological effects of this site that relate

tO the TNX-Area geographic grOuping are discussed in SectiOn ‘.5.6.

F.5 .2 D-AREA BURNING/RUBBLE PIT, BUILDING 431–ID -..

-’~.
This burIling/rubble pit is discussed in conjunction with the -other burning/

rubble pits in SectiOn F.1.6. The ecological effects of this site that relate

to the TNX-Area geographic grouping are discussed in Section F.5.6.
-..

F.5. 3 TM BURYING GROUND, BUILDING 643-5T~’~

The TWX burying ground (Building 643-5T) is a low-level radioactive waste
management facility that received wastes resulting from an experimental evap-

orator explosion in 1953. Background information on the history of waste dis–

posal, waste characteristics, and evidence of contamination are presented in
Appendix B, Section B.6.2.

F.5.3.1 Assessment of NO Action (No Removal of Waste, and NO Remedial Or CIO–
sure Actions)

Description of Action

Under no action, all sites would be left undisturbed. Sixteen new groundwater
monitoring wells would be installed around the project area. These wells
would be sampled and analyzed quarterly for the first year, then annually for
the next 29 years. Site maintenance would be continued for the entire 30–year
period.

Comparison of Expected Environmental Releases with Applicable Standards

All environmental releases are projected to be below applicable standards for
no action.

The releases are evaluated in terms of predicted radionuclide cOncentratiOns
for hypothetical wells 1 meter and 100 meters downgradient of the burying
ground. The peak concentrations in the l-meter well and the 100–meter well
are calculated to have occurred in 1958 and 1964, respectively. The predicted
peak concentrations of uranium-238 (in picocuries per liter) are 7.5 for the
l-meter well and 0.95 for the 100-meter well, and represent 31 and 4.0
percent, respectively, of the concentrations corresponding to the EPA primarY
drinking-water standard of 24 picocuries per liter.

No chemical contaminants are predicted to exceed groundwater MCLS in the
future; however, peak nitrate concentrations (12 milligrams per liter) were
calculated to have exceeded the MCLS at the l-meter well in 1958. NO
groundwater monitoring data are available to evaluate current groundwater
concentrations .

#<The reference source for the information in this section is Dunaway, Johnson,
Kingley, Simmons, and Bledsoe , 1987a.
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The maxim~ ~IInual doses resulting from the reclaimed farm and direct gamma
exposure pathways would occur 100 years from the present, at which time insti-
tutional control of the SRp is a~~~ed 10~.t. The predicted doses are 1.4 x ~C
~o..

and less than 1.0 x 10-’0 millirems uer year for the farm and direct
gamma pathways, respectively. There would ~e ni dose from the pathway that
involves consumption of crops potentially contaminated as a result of
biointrusion of subsurface sediments , due to the assumed limited plant–root
depth.

Surface-water quality would not be significantly affected by the addition of
potential contaminants from the groundwater pathway from this site , as the
resulting concentrations of constituents from this source in the Savannah
River are projected to be below drinking-water standards .

No radionuclides or nonradioactive constituents would be released to the
atmosphere, since the waste materials lie buried beneath asphalt , buildings ,
and transformer pads and no excavation woulti take place.

Potential Impacts (Other Than Releases )

Section F.5 .6.1 describes the ecological impacts of no action. Because the
T~ burying ground has already been backfilled and covered with buildings and
asphalt, the only pathway of ecological concern is the groundwave r-to-surface
pathway. PA.THRAE analysis was conduc ted on nitrate and uranium-238. Analysis
of the PATHRAE-generated groundwater outcrop concentrations indicates that
these contaminants would not exceed the EPA water-quality criteria for the
protection of aquatic life or equivalent numbers from the technical
literature. Therefore, no adverse impacts are expected to OCCLIr to the

TC

aquatic communities of the Savannah River and adjacent wetlands or to wildlife
that use these habitats to drink and feed under any of the closure actions. I

TE

F.5.3.2 Assessment of No Removal of Waste and Implementation of Cost-Effective
Remedial and Closure Actions as Required

Description of Action

Under. tbe no-removal-and-closure action, surface structures (Building 711-T,
Trailer Building 676-8T, and a 13.8-kilovolt transformer near Building 673-T)
associated with the three known areas of contamination would be relocated. NO
waste material would be removed. The known burial sites would be covered with

a low-permeability cap, graded, and seeded to prevent erosion. The suspected
burial area would be treated in one of two ways. If soil samples from this

site indicated contamination, overlying surface structures would be r~lOC~t~d

and tbe area would be capped. Otherwise, the site would be left as it is.
Sixteen new groundwater monitoring wells would be installed in the vicinity of
the sites if the suspected burial site were found to be contaminated. Only 12
groundwater monitoring wells would be required if the suspected burial site

I
TE

first year, then annually for the next
continued for the entire 30-year period.

were found to be clean. These wells would be sampled and analyzed quarterly

for the 29 years .

would be
Site maintenance ‘c



Comparison of Expected Environmental Releases ‘ith ‘PP1icable standards

AI I environmental releases are PrOjected tO be belOw applicable standards fOr
no waste removal and clOsure.

Groundwater, surface water, and air releases fOr nO waste removal and closure
wOuld be the same as thOse presented fOr nO actiOn in Section F.5.3.1.

Potential Impacts (Other Than Releases )

TE
I
~mpact~ on biological resources resulting frOm this clOsure actiOn at the ‘M

burying grOund are described in Sections F.5.3.1 and F.5.6.2. The presence of

a clay cap and site maintenance would reduce potential for impacts via the

biointrusion pathway.

Doses from the reclaimed farm and direct ga~a pathways would be essentially
eliminated under this action because of the installation of a cap. There

would be no impact (dose is zero) for the pathway that involves cOns~ption Of
crops potentially contaminated as a result of biointrusion of subsurface sedi–

ments . Such contamination would be precluded due to the limited plant–root

depth.

F.5.3.3 Assessment of Removal of Waste to the Extent Practicable, and Imple-

mentation of Cost–Effective Remedial and Closure Actions as Required

TC

Description of Action

Under the waste removal and closure option, surface structures (Building

711-T, Trailer Building 676-8T, and a 13.8-kilovolt transformer ‘ear Building
673-T) associated with the three known areas of contamination wOuld be
relocated and the three known and one suspected burial sites would be
excavated to a depth of 21.41 meters (approximately 896 cubic meters) .
Excavated materials from the known burial sites wOuld be packaged in metal
boxes and sent to a waste storage ldisposal facility. Excavated material from
the suspected burial site would be treated in one of two ways. If it were
determined by the Health Protection Department to be contaminated, it would be
containerized in metal boxes and transported to a waste storage disposal
facility. If this material were found to be clean, it would be used as fill
when the site was backfilled. All four sites would then be backfilled and
covered with a low-permeability cap (Figure F-2) , dressed with topsoil, and
seeded to prevent erosion. Sixteen new groundwater monitoring wells would be
installed in the vicinity of the sites if the suspected burial site were found
to be contaminated. Only 12 groundwater monitoring wells would be required if
the suspected burial site were determined to be clean. These wells would be
sampled and analyzed quarterly for the first year, then annuallY for the next
29 years . Site maintenance would be continued for the entire 30-year period.

Comparison of Expected Environmental Releases with Applicable Standards

All environmental releases are projected to be below applicable standards for
waste removal and closure.

Groundwater and surface water releases for waste removal and closure would be
the same as those presented for no action in Section F.5.3.1.
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The dose to an individual resulting from the release of uranium to the
atmosphere has been ~al~ulated tO be le~~ than 3.4 ~ 10-4 percent of the DOE
limit of 25 millirem per year. The risks associated with this dose would be
less than 2.4 x 10-”.

Doses from the reclaimed farm and direct gamma pathways would be essentially
eliminated under this action because of the removal Of waste and the in~talla–
tion of a cap. There would be no dose for the pathway that involves consump-
tion of crops potentially contaminated as a result of biointrusion of
subsurface sediments , due to the limited plant-root depth.

The analysis described in Section F.5. 3.1 for nonradioactive air releases was

alSO performed for this action. Releases , attributable to the dust generated
from excavation activities , were calculated to have an EPA Hazard Index of
less than 1.1 x 10”” in 1986 and zero after waste removal .

An analysis of the average worker’ s health risks attributable to occupational
exposure to carcinogens (both nonradioactive and radioactive) and noncarcino–
gens was performed using the methodology presented in Appendix I. The risk to

a worker due to nonradioactive carcinogens would be zero. The EPA Hazard

Index due to noncarcinogens was calculated to be 4.36 ~ 10-6. The total
dose to the worker was calculated to be O.30 millirem, which would produce an
incremental risk of approximately 8.4 x 10-8. The total dose to the worker
transport ing the was te was calculated as 0.13 millirem, producing an
incremental risk of less than 3.7 x 10-8.

Potential Impacts (Other Than Releases)

Impacts to ecological resources resulting from waste removal and closure at
the TNX burying ground are described in Sections F.5. 3.1 and F.5.6.3. The
removal of waste would eliminate the potential for impacts from biointrusion.

F.5.4 OLD T~ SEEPAGE BASIN, BUILDING 904–76G*

The Old TNK seepage basin operated from 1958 to 1980. The basin received a
variety of chemicals from the pilot-scale tests conducted at TNX in support of
the Defense Waste Processing Facility and the plant separations area. The

history of waste disposal, evidence of contamination, and waste characteris-
tics are discussed in detail in Appendix B, Section B.6 .3.1.

F.5.4. 1 Assessment of No Action (No Removal of Waste, and No Remedial or Clo-
sure Actions)

Description of Action

Under no action, the site would be left in its current state and groundwater
monitoring would be continued on a quarterly basis for 1 year, then annually
for 29 years . Site maintenance would be continued for the entire 30-year

period.

*The reference source for the information in this section is Dunaway, Johnson,

Kingley, Simmons, Bledsoe, and Smith, 1987a.
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Comparison Of Expected Environmental Releases ‘~ith Applicable Standards—

A soil and groundwater characterization program (Simmons, Bledsoe, and
Bransord, 1985) was established to study the disposition of chemicals and

radionuclides sent to the old TWX seepage basin. While the basin was in

operation, overflow was diverted to a nearby wetland, creating an outfall

delta aDoroximately 30 meters wide within the wetland. The characterization. .
Study identified the following contaminants in the swamp sediment and

soils: radium-228, thoriun-228, tritium, uranium-235, uraniun-238, chromium,
and mercury. The radionuclide contamination detected in the swamp, was

concentrated within a meter of the discharge gully leading away from the
basin. The mercury was concentrated in spots throughout the swamp, however,
and the chromium was also well dispersed. Most of the contamination was

localized within the top 0.6 meter of sediment.

In addition to sediment and soil sampling, water samples from the swamp and
wells adjacent to the basin were collected. The swamp grab sample showed ele–
vated levels of gross alpha, gross beta, radium, silver, chromium, copper,
mercury, and cyanide. Tbe swamp water contained roughly 50 times the MCL for

mercury and 700 times the MCL for gross beta.

Groundwater samples collected from the water table aquifer indicated that con–
centrat ions of several inorganic and organic chemicals , and radionuclides
exceed MCLS or other health-based standards. Table F–23 lists all
constittlents in the groundwater that currently exceed or are projected to

exceed drinking-water standards for no action. No contaminatiorl was detected
in the Tuscaloosa monitoring well located near the basin.

The PATHRAE computer code was used to estimate contaminant concentrations in
the groundwater and surface water near the basin. PATHRAE results indicated
that future concentrations (post-1985) of chromium, lead, nitrate,
trichloroethylene, and tetrachloromethane will exceed MCLS in groundwater near
the basin. PATHRAE results indicated that the outfall delta is the primary
source of contaminants entering the wetland. No contaminants were predicted
to exceed regulatory standards in the Savannah River.

The nonradioactive constituents were analyzed to estimate public exposure and
risk attributable to atmospheric releases from the old TNY. seepage basin and
the outfall delta. Releases are associated with wind erosion and volatiliza-
tion of constituents . Risks due to releases of carcinogens were calculated to
be less than 1 x 10-8 in the 3 evaluated years . The EPA Hazard rndex for
noncarcinogen releases is less than 4.5 x 10-4.

Environmental doses and risks to the maximally exposed individual due to
radiological releases from the old TNX seepage basin and outfall delta were
calculated using the methodology summarized in the introduction to this appen-
dix and presented in Appendix I. The calculated doses were less than 43 per-
cent of the DOE limit of 25 millirem per year for each of the three selected
years. The risks associated with the peak dose is less than 3.5 x 10-’.
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Potential Im~acts (Other Than Releases)

TC
I

TE I

TE I

Section F.5.6.1 describes the ecological impacts of no action. Because of

previous remedial action, the only pathway relevant to ecological assessment

at the old TNX seepage basin is groundwater transport to a surface outcrop.
PATHRAE modeling has been performed for chromim, lead, mercury, nickel,
nitrate, silver, tetrachlorome thane, trichloroethylene, tritium, thoriutn-232,

uraniutn-235, and uranium-238. Levels of groundwater outcrop contamination

predicted by PATHRAE for lead, mercury, silver, and nitrate exceed the EPA
water-quality criteria for the protection of aquatic life or equivalent values
from the technical literature, indicating a potential for effects on aquatic
biota in the relatively unmixed waters of wetlands adjacent to the groundwater
outcrop. Outcrop concentrations of silver and nitrate would exceed comparison
criteria by factors of less than five, indicating little potential for impacts
to wetland ecosystems. Dilution of these contaminants would t-educe their
concentrations to levels less threatening to the wetland biota. Mercury

outcrop concentrations exceed the criteria by a factor of more than 10, while
lead outcrop concentrations exceed the criteria by almost three orders of
magnitude. Biological effects of outcrop concentrations of lead and mercury

indicated that mercury was toxic to fathead minnows and lead was toxic to
daphnia, but not to bluegill. Theref ore , a potential exists for effects on
the wet 1and biota near the outcrop, especially from elevated lead

concentrations.

Groundwater outcrop concentrations of lead and nitrate also exceed the EPA
drinking-water standarda. Thus, wildlife that might drink the contaminated
water would receive impacts. However, lead concentrateions were only one-
fortieth of the no-adverse-effect dietary level of 5.0 parts per million.

Calculated tissue concentrations of all metals in wetland biota were below
those shown to he toxic to birds and mammals. The nitrate drinking-water
standard is one-ninth of the aquatic criteria and does not appear to be
particularly appropriate for ecological assessment of such an important and
dynamic nutrient. These results indicate that potential impacts would be
negligible in view of the limited area of the groundwater outcrop and the
conservative assumption of no dilution.

Because of the depth of the backfilled basin, any terrestrial effects would be
limited to the contaminated delta and swamp area. Based on available data,
limited terrestrial impacts are anticipated under all closure actions . The
contaminant concentrations in the seepage basin, delta, and swamp soils for
tritium, uranium-235 and -238, thorium-228, and nitrate exceed EPA soil
criteria. Based on the maximum contaminant concentrations in the seepage
basin, delta, and swamp soils for chromium, mercury, nickel , and silver, these
contaminants could cause vegetation impacts through reduced plant growth and
increased plant mortalities . However, food-chain uptake calculations indicate
that the predicted vegetation concentrations are below the levels considered
toxic to herbivorous terrestrial wildlife.
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F.5.4.2 Assessment of No Removal of Waste and Implementation of Cost-Effective
Remedial and Closure Actions as Required

Description of Action

Before the site could be closed, an office trailer and an equipment laydown
area would have to be relocated, and the asphalt pavement and clay cap over
the top of the basin would have to be removed and replaced with one that meets
current requirements. Under this action, the top 1.8 meters of basin material
would be excavated. The approximately 1218 cubic meters of material would be
removed to a was te storage/disposal facility in metal boxes. A
low-permeability cap would be placed over the excavated site, and groundwater
monitoring would be continued quarterly for 1 year, then annually for 29
years. Site maintenance would be continued for the entire 30-year period.

The PATHRAE results indicate that excavating the basin sediments and covering
the site with a low-permeability cap would have no significant effect on con-

TE

taminant releases to the groundwater. Therefore, “the contaminant release data

given in Table F-23 would also be applicable to this closure action. I TE

Additional corrective actions (e.g. , treatment of groundwater and excavation
of contaminated wetland sediments) might be needed to address constituents
already in the groundwater and sediments. The selection of any action would

be based on site–specific studies and interactions with regulatory agencies.

Comparison of Expected Environmental Releases with Applicable Standards

The closure and remedial actions described abOve are expected to reduce
groundwater concentrations of cadmim, chromium, lead, mercury, nickel,

nitrate, trichloroethylene, tetrachlorome thane, gross alpha, gross beta, and
radium to within MCLS or ACLS . Excavation of sediments from the outfall delta TE

and backfilling with clean material are expected to reduce contaminant leveIS
in the swamp to levels found in similar undisturbed wetlands.

The analysis described in the air release portion of Section F.5.4. 1 was aISO
performed for this action. Atmospheric releases of carcinogens are due to the TE

volatilization of the constituents . Risks were calculated to be less than
2.6 X 10-’7. The EPA Hazard Index for releases of noncarcinogens is less TC

than 7.8 x 10-’2.

The radiological releases and resulting doses are less than those presented in
Section F.5.4.1 for no action. Tbe resultant risk to the maximally exposed TC

individual has a peak value of 4.23 x 10- ‘7.

Potential Impacts (Other Than Releases)

Impacts to biological resources resulting from this closure action at the old
I TE

TWX seepage basin would be similar to those described in Sections F.5.4. I and
F.5.6.2.
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F.5.4.3 Assessment of Removal of Waste to the Extent Practicable, and Imple-

mentation of Cost-Effective Remedial and Closure Actions as Required

m ..-..,-., -- -c A“+: n..LJesc.lpLLui L u. -U. LUL.

Before the site could be excavated, an office trailer and an equipment laydown

area would have to be relocated. The asphalt pavement and clay cap over the

top of the basin would have to be removed.

TC

I

The basin covered a surface area of 953 square meters. The 3 meters of clay

and sand mix, 15 centimeters Of SC-6 clay, and 50 centimeters Of tOPsOil used
to backfill and cap the basin in 1981 would have to be removed in addition to
the 61 centimeters of contaminated basin bottom sediment. Therefore, approxi–

mately 4060 cubic meters of material would have to be excavated. The back-

fill material excavated from the basin would be reused. Approximately 594

cubic meters of sediment would be excavated and removed to a waste storage/
disposal facility in metal boxes.

Approximately 594 cubic meters of backfill material would be needed to fill

the basin. Groundwater monitoring at the site would continue quarterly for
the first year and then annually for 29 years. Site maintenance would be

continued for the entire 30-year period. Potential remedial action would be

implemented as described in Section F.5 .4.2.

Comparison of Expected Environmental Releases with Applicable Standards

The PATHRAE results indicated that contaminant releases to the groundwater
would not be affected by removing waste from the basin. ‘Therefore, the dis-

cussion of expected environmental releases presented in Section F.5.4.2 would
also be applicable to waste removal and closure.

The analysis described in the air release portion of Section 5.4.1.1 was also
performed for this action. Carcinogenic releases would result solely from the
generation of contaminated dust as a result of excavation activities. This
would occur only in the first year. Noncarcinogenic releases in the first
year would be attributable to the generation of the contaminated dust as a
result of excavation activities and to volatilization. In subsequent years
the only source would be attributable to volatilization. Risks attributable
to carcinogenic releases were calculated to be less than 1.3 x 10-12. The
EPA Hazard Index for releases of noncarcinogens was calculated to be less than
1.2 x 10-8 for each of the 3 years.

The radiological releases and resulting doses are greater than those presented
in Section F.5.4.1 for no action. The resultant risk to the maximally exposed
individual has a peak value of 1.36 x 10-8.

An analysis of the health risks to the average individual worker attributable
to occupational exposure to carcinogens (both nonradioactive and radioactive)
and noncarcinogens was performed using the methodology presented in Appendix
I. The risk to a worker due to nonradioactive carcinogens would be Less than
;;!, x 10-8. The EPA Hazard Index due to noncarcinogens would be 8.5 x

The total dose to the worker would be 11 millirem, which would
produce an incremental risk of 3.1 x 10-’. The total dose to the worker
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transporting the waste w~~ld be IJ .55 millirem, producing an incremental risk
of 1.6 X 10-’.

potential Impacts (other Than ReleaSe S)

Impacts to ecological re~ource~ from this ~lo~ure action at the ~~d T~
seepage basin would be similar to those described in Sections F.5.4. 1 and
F.5.6.3.

F.5.5 NEW TNK SEEPAGE BASIN, BUILDING 904-102G*

The new TNX seepage basin (Building 904-102G) is a mixed waste management
facility that is presently receiving wastes . Background information on the
history of waste disposal, waste characteristics , and evidence of contamina-
tion are presented in Appendix B, Section B.6 .3.

F.5.5. 1 Assessment of No Action (No Removal of Waste, and No Remedial or clo-
sure Actions )

Description of Action

Under no action, groundwater monitoring at the site I
TE

would be cent inued
quarterly for the first year, then annually for the next 29 years , with
periodic site maintenance such as lawn and vegetation cutting. Appropriate
signs and fencing would be set up to keep out wild animals and unauthorized
persons.

Comparison of Expected Environmental Releases with Applicable Standards

PATHRAE predicts that concentrations of barium, chromium, nitrate, and
uranium-238 will exceed groundwater standards for no action. Table F–24 lists
these parameters , the corresponding regulatory standards , and the maximum

concentrations found, or predicted to be found, in the groundwater near the

basins’. Only contaminants that exceed, or are predicted to exceed, standards

are listed. All other constituents are found at levels below applicable

standards.

Surface-water quality would not be significantly affected by the addition of
>otential contaminants from the groundwater pathway from this site, as the
resulting concentrations of constituents from this source in the Savannah

liver are projected to be below drinking-water standards.

:he nonradioactive constituents were analyzed to estimate public exposure and
:isk attributable to atmospheric releases from the new ~ seepage basin.

[eleases would be caused by wind erosion and the volatilization of the ~~

constituents. Risks were calculated to be less than 1.8 ~ 10-q for ~elea~e~

,f carcinogens. The EPA Hazard Index for noncarcinogens was calculated to be

ess than 2.8 x 10-5 for each of the 3 years.

The reference source of the information in this section is Dunaway, Johnson,

Kingley, Simmons, and Bledsoe, 1987b.
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Environmental doses and risks to the maximally exposed individual due to
radiological releases from the new T~ seepage basin were calculated using the
methodology presented in the introduction to this appendix and in Appendix 1.

The doses were calculated to be less than 1.1 x 10-2 percent of the DOE

I limit of 25 millirem per year for each of the 3 years . The risk associated
with these doses would be less than 7.2 x 10-’0.

I Potential Impacts (Other Than Releases )

Section F.5.6.1 describes the ecological impacts of no action. PATHRAE
analysis was conducted on barium, chromium, nickel , nitrate, phosphate,
sodium, trichloromethane, and uranium-238. The PATHRAE ana1ysis of the
groundwater outcrop concentrations of these contaminants indicates that none
exceed the EPA criteria for any of the closure actions. Therefore, DOE TE
anticipates no potential impacts on the Savannah River and adjacent wetlands
aquatic biota or on the birds and mammals that use these aquatic habitats to
feed or drink.

Comparisons of maximum concentrations of contaminants measured in basin
sediments with phytotoxicological criteria indicate that, al though

concentrations of several trace metals are elevated, only nickel would be
present in toxic concentrations. Because the soil data represent maximum
values of all cores collected in the basin, the potential impact of sediment

contaminants on the survival and growth of vegetation at the waste site should
be minor. Calculations of the uptake of contaminants from these basin soils
by vascular plants yield tissue concentrations that are not potentially toxic
to birds and mammals that might consume vegetation growing on the site. Thus ,

impacts associated with contaminated basin sediments would be restricted to
the seepage basin.

A comparison of concentrations of constituents in the basin water with
drinking-water standards indicates that many waste constituents approach their
standards, and that fluoride and sodium exceed their standards. Therefore,

these constituents could pose an impact to wildlife that consume basin water.
However, given the conservative nature of the drinking-water criteria, these
concentrations are not expected to be a problem.

F.5.5.2 Assessment of No Removal of Waste and Implementation of Cost-Effective
Remedial and Closure Actions as Required

Description of Action

Under the no-removal-and–closure action, 2170 cubic meters of basin water TE
would be sent to the T~ effluent treatment plant for treatment after the
facility starts operations. The basin would be backfilled with approximately

2170 cubic meters of backfill material and capped with a low-permeability
cap. Groundwater monitoring at the site would be continued quarterly for

1 year, then annually for the next 29 years. Site maintenance would be I
TC

continued for the entire 30-year period.

Remedial actions might be required for this action, since results of PATHRAE
modeling predict that the concentrations of barium, chromium, and nitrate in

the groundwater would remain above MCLS (see Table F–24 ).
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Any pumpage from grOundwater extraction wells would be subject to physical or

chemical treatment to reduce contaminants to below standards. Applicable

treatment technologies are discussed in Appendix C.

Comparison of Expected Environmental Releases with Applicable Standards

The implementation of this closure lremedial action would reduce all

environmental releases to below MCLS or ACLS. Barium, chromium, and nitrate

would be removed from the groundwater to below applicable standards (see Table
F-24). In addition, all other environmental releases are projected to be

below regulatory concern.

The analysis described in the air release portion of Section F.5 .5.1 was also
performed for this action. There would be no releases to the atmosphere of

noncarcinogenic constituents, since the facility would be capped. Releases of

carcinogenic compounds would result in a risk to the maximally exposed

individual of 1.04 x 10-zO.

The analysis for radiological releases described in Section F.5 .5.1 was also
performed, and the releases are ass~ed tO be zerO fOr all 3 Years Of
interest, since closure would effectively bar the atmospheric release of
natural uranium.

Potential Impacts (Other Than Releases)

Impacts to ecological resources from this closure action at the new TM
seeuaze basin would be similar tO those described in Sections F.5 .5.1 and
F.5;6:2. Drainage of the basin would eliminate the potential for wildlife
being affected by contaminants in the basin water. Backfill ing the basin
would lessen the potential for impacts from the biointrusiOn pathway.

F .5.5.3 Assessment of Removal of Waste to the Extent practicable, and Imple-

mentation of Cost-Effective Remedial and Closure Actions as Required

Description of Action

TE I Under the waste removal and closure action, the basin water would be sent to
the T~ effluent treatment plant for treatment after startup of the facility.
Conservative estimates indicate that 2170 cubic meters of basin water would
require treatment. If waste in the new TNX seepage basin has seeped to the
same depth as in the old basin, then O.6 meter of sediment would need tO be
excavated; this corresponds to a volume of approximately 359 cubic meters Of
material. Nearly all of the remaining was te source materials would be
excavated. The excavated material would be transported in metal containers tO
a waste storage/disposal facility.

After excavation, the basin would be backfilled with approximately 2529 cubic

I meters of backfill material.
TC

Groundwater monitoring at the site would be
continued quarterly for 1 year and then annually for the next 29 years . Site
maintenance would be continued for the entire 30-year period.

The concentration and extent of contamination would be significantly reduced

I
by the removal of waste as compared to no action.

TC
The nitrate concentration

in the l–meter well would be reduced by a factor of 4.5 and 2.O in the
100-meter well. Uranium-238 would be reduced to below the applicable
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standards i“ both wells . However, remedial actions might be required for this
action, since the results of PATHRAE modeling indicate that the concentrations
of nitrate in the groundwater would remain abOve the MCL (See Table F_24) .
The exact act ions would be determined by site-specific studies and
interactions with regulatory agencies .

Water from any groundwater extraction “ells would be subject to physical or

chemical treatment to remcJve contaminants to “ithin ~tandard~ . Applicable
treatment technologies are discussed in Appendix C.

comparison of Expected Environmental R~l~~s.,=s with Applicable st~nda~dg

The implementation of this closure lremedial action would reduce all
environmental releases to below MCLS. Nitrate could be removed from the
groundwater to below applicable standards (see Table F-24). In addition, all
other environmental releases are projected to be below levels of regulatory
concern.

The analysis described in the air release portion of Section F.5 .5.1 was also
performed for this action. Releases would be due to the earth–moving activi-
ties in year 1986. The addition of the cap would effectively bar the release
of constituents in future years . Risks to the maximally exposed individual
would be less than 2.9 x 10”’4 for carcinogen releases . The EPA Hazard
Index for noncarcinogenic releases would be les.sthan 1.6 ~ 10-’.

The analysis for radiological releases described in Section 5.5.1 was alSO
performed. The releases would result from tbe excavation of the basin during
the first year (1986) and would be zero thereafter due to the backfilling of
the excavation site. The dose to the maximum individual at the SRP boundary
was calculated to be less than 5.3 x 10-s percent of the DOE limit Of 25
millirem; the risk associated with this dose would be less than 3.7 x 10-’2.

An analysis of the health risks to the average individual worker that would be

attributable to occupational exposure to carcinogens (both nonradioactive and
radioactive ) and noncarcinogens was performed using the methodology presented
in Appendix 1. The risk to a worker due to nonradioactive carcinogens was

calculated at a value of approximately 1.1 x 10”’. The EPA Hazard Index due
to noncarcinogens was calculated to be approximately O.11. The total dose to
the worker was calculated to be 1.9 x 10-Z millirem, which would produce an
incremental risk of 5.3 x 10-”. The total dose to the worker transporting
the waste was calculated as 5.4 x 10-4 millirem, producing an incremental
risk of 1.5 x 10-!O.

‘rC

Potential Impacts (Other than Releases) I TE

Resulting impacts to biological resources would be similar to those discussed
in Sections F.5.5.1 and F.5.6.3. Drainage of the basin would eliminate the
potential for wildlife being affected by contaminants in the basin water.
Removal of the waste would eliminate potential impacts from biointrusion.

F.5.6 POTENTIAL IMPACTS TO BIOLOGICAL RESOURCES IN THE TNX-AREA

This section addresses those general impacts related to aquatic and terres-

trial ecology, as well as endangered species and wetlands for each closure and
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remedial act ion. Where a discussion of site-specific data is required for a

given action, it is presented in the appropriate section above.

Four of the five waste sites within the TNX-Area waste sites are inactive.
The two D-Area burning/rubble pits are backfilled with soil, the old TWX seep-
age basin has been backfilled and covered with a clay cap, and the TWX burying
ground is located under structures inside the TNX security fence. The fifth

site, the new ~ seepage basin, is presently active and is filled to capacity
with effluent channeled to outfall X-13 and eventually to the Savannah River.

F.5.6.1 Assessment of No Action (No Removal of Waste and No Remedial CIrCIo-
sure Action)

Aquatic Ecology

Aquatic impacts for no action for all waste sites located in the TNY-Area are
described above for each waste site. In cases where contaminants were not

analyzed by PATHRAE. the contaminants in the downgradient wells were compared
to EPA water-quality criteria (Table F-25); in these cases, the contaminants

did not exceed the criteria after dilution.

Terrestrial Ecology

With the exception of the new T~ seepage basin, the waste sites in the
TNX-Area are either backfilled and vegetated or are underneath existing
structures on the TWX site. Closure would produce no new impacts on
terrestrial ecological resources associated with sites, since no actions would

be taken. Potential impacts from biointrusion are described above for each
site.

Endangered Species

As indicated in Table F-25, no endangered species or habitat has been identi-
fied in the immediate vicinity of TNX-Area waste sites during previous sur-
veys. Thus, this closure action would have no impact on endangered species.

Wetlands

Wetland habitats are found within 1000 meters of each of the ~–Area waste
sites, the nearest being approximately 50 meters from the old TWX seepage
basin (Table F-25) . Most wetland areas are over 400 meters from the waste
sites. Wetland types present include emergent marsh, cypress ftupelo, bottom-
land hardwood, and open water. Potential impacts to wetlands are described
above for each site, as appropriate.

F.5.6.2 Assessment of No Removal of Waste and Implementation of Cost-Effective

Remedial and Closure Actions as Required

Aquatic Ecolo~

In comparison to the impacts from no action, those to aquatic resources
resulting from no waste removal and closure are expected to result in

I
decreased surface-water and groundwater contamination. For sites already

TE backfilled, the addition of a cap is expected to reduce water infiltration and
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thereby reduce future grO~nd~ater contamination. Under this closure action, ] TE

water from the new T~ seepage ba~in “O~ld be remOved for treatment and the

basin backfilled and covered with a low-permeability cap and topsoil. Filling
the basin would eliminate potential aquatic impacts associated with basin use
by organisms. Any discharge of water resulting from corrective actions would
meet NPDEs requirements and would have no impact on surf~,-e stream~ .

Construction activities might generate some additional sediment. However, the
use of engineered sediment control structures would prevent this from having
an impact.

Terrestrial Ecology

The potential terrestrial impacts of no waste removal and closure for the
waste sites of the ~–Area include the uptake of wastes by plant roots and
temporary disturbance to wildlife due to noise associated with closure
activities . Continued maintenance, such as mowing, would prevent impacts from
root penetration of the clay cap.

Endangered Species

~, impacts to endangered species are expected as a result of this closure TE
action.

Wetlands

Under this closure action, no impacts to nearby wetlands are expected. The I TE

potential for increased sedimentation would be eliminated by erosion and sedi-
mentation control measures.

F.5.6.3 Assessment of Removal of Waste to the Extent Practicable and Imple-
mentation of Cost-Effective and Closure Actions as Required

I TE
No impacts to aquatic ecosystems are expected from this closure action. Waste ‘
removal would reduce additional releases of waste materials to groundwater.

Because of tbe similarity of this closure action and the no-waste-removal-and–

closure action, the discussion in Section F.5 .6.2 is applicable here. I TE

F.6 ASSESSMENT OF ACTIONS AT D-AREA WASTE SITES

This geographic grouping is the area of influence assigned to the D-Area oil
seepage basin. It is approximately 1000 meters west of Road A (South Carolina

Highway 125) and 1200 meters north of the D-Area steam plant (see Figure F-9) .
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F.6.1 D-AREA OIL SEEPAGE BASIN, BUILDING 631-G*

TE
I

TC I

TC

F.6.1. 1 Assessment of No Action (No Removal of Waste, and No Remedial or Clo-
sure Actions )

Description of Action

Under no action, the D-Area oil seepage basin would remain in its current
state. Groundwater would continue to be monitored on a quarterly basis for
1 year and then annually for 29 years. Site maintenance, which includes

mowing the grounds, would be continued for the entire 30-year period.

Comparison of Expected Environmental Releases with Applicable Standards

Tetrachloroethy lene was the only constituent modeled at the D-Area Oil Basin.
Tetrachloroe thylene (estimated disposal mass - 0.35 kilogram) was selected
because of elevated groundwater samples taken from the D-Area oil basin
wells. PATHRAE predicts that the peak concentration of tetrachloroethy lene at
the l-meter and 100-meter wells occurred in 1977 and 1978, respectively.
These concentrations (0.02 milligram per liter at the l-meter well, and 0.017
milligram per liter at the 100–meter well) exceed the health-based standard
for tetrachloroethy lene of 0.0007 milligram per liter. Groundwater monitoring

shows elevated total organic carbon (TOC) levels (12.26 milligrams per liter)
in downgradient well DOB 1. These elevated concentrations are probably due to
the oil that waa disposed of in the basin and not tetrachloroe thylene. Total

organic halogen (TOH) levels in the downgradient wells are not significantly
different from the background concentrations.

Surface-water quality would not be affected significantly by the addition of
potential contaminants from the groundwater pathway, becauae the resulting
concentration of tetrachloroe thylene in the Savannah River (2.0 x 10-‘0
milligram per liter) is projected to be below its health-based standard.

Tetrachloroethy lene release to the atmosphere was modeled to estimate
carcinogenic risk for each action. For release to the atmosphere,
carcinogenic risk to the maximally exposed individual from tetrachloroe thylene
was calculated to be 2.13 x 10- ‘9 for year 1, the peak year. There is no
evidence that noncarcinogena or radioactive contaminants were released to the
D-Area Oil Seepage Basin; therefore, these risks were not calculated.

Potential Impacts (Other Than Releases)

Aquatic Resources

A possible pathway for aquatic resources to be affected by no action is
through the outcropping of contaminated groundwater to site streams. PATHRAE
modeling was performed for tetrachloroe thylene. The results indicated that no
degradation of Savannah River water quality should occur as a result of

*The reference source for the information in this section is Huber, Johnson,
and Bledsoe, 1987.

F-158



contaminated groundwater entering the river. In addition, Levels of
groundwater cont~ination are not significant ecologically; therefore, impacts
to aquatic organisms would not occur for any closure. Table F-26 lists the
non-PATHRAE-mode led materials found in the groundwater that are above
freshwater aquatic Life criteria. These materials should not create or
enhance existing impacts on the aquatic biota of the Savannah River. This
conclusion was based on the estimated dilution factors calculated by dividing
the ground”ater flux by the flow rate of the receiving stream. The diLution
factor indicates that these wastes would be so diluted they would not affect
the present water quality of the outcropping stream.

Terrestrial Resources

No adverse impacts to terrestrial resources would be expected from the
implementation of any 0f the closure actions. Soil concentrations of
tetrachloroethy lene are expected to be low due to the compound’s volatility
and mobility. In addition, the 2-meter depth of the buried constituent makes
biointrusion unlikely. Because the level of tetrachloroethy lene at the
outcrop is biologically insignificant, no impacts to wiLdlife from consuming
undiluted groundwater at the outcrop would be expected.

Endangered Species

Because no endangered species have been sighted within the vicinity of the
D-Area oil seepage basin, and because suitable habitat does not exist within
ZOO meters of the site (Table F-26), these species would not be affected.

Wetlands

As indicated in Table F-26, the nearest wetlands to the site are about 50
meters distant. These are bottomland hardwoods which are located in shallow
upland depressions. There are 5.4 acres of wetlands within 200 meters and a
total of 16.8 acres within 1000 meters of the site. The latter total includes
some open water and emergent mrsh. Because no disturbance is planned for
this closure action, no adverse effects on wetlands are expected.

F.6.1.2 Assessment of No Removal of Waste and Implementation of Cost-Effective
Remedial and Closure Actions as Required

Description of Action

Under the no-waate-removal–and-c losure action, the D-Area oil seepage basin

would remain in its current state (i.e. , backfilled) . Groundwater would be

monitored quarterly for L year and then on an annual basis for 29 years. Site
maintenance would continue for the full 30-year period.

Comparison of Expected Environmental Releases with Applicable Standards

Because PATHRAE modeling for this closure action is the same as no action, the
material presented in

Atmospheric releases
Section F.6.L.L.

Section F.6.1.1 is applicable.

for this closure action are the same as described in

I TE

I
TE

I TE

I TC

I TC
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Potential Impacts (Other Than Releases )

Because PATHRAE modeling for this closure action is the same as no action, the I TE

material presented in Section F.6 .1.1 is applicable.

F.6 .1.3 Assessment of Removal of Waste to the Extent Practicable, and Imple–
mentation of Cost–Effective Remedial and Closure Actions as Required

Description of Action

Under the waste–removal–and-closure action, all waste would be removed from
the D-Area oil seepage basin. Approximately 5742 cubic meters of soil would
be excavated to a depth of 1 meter below the bottom of the basin and removed
to the SRP sanitary landfill. The basin would then be backfilled and the site
graded and seeded. Maintenance of the site, which includes mowing of the
grounds, would be continued for the entire 30-year period. Groundwater wou~d
be monitored on a quarterly basis for 1 year and then on an annual basis for
29 years.

Comparison of Expected Environmental Releases with Applicable Standards

Because PATHRAE modeling for this closure action is the same as that for no
action, the material in Section F.6 .1.1 is applicable.

The analysis described in the air release portion of Section F.6. 1.1 was also
performed for this action. Releases would be due to earth–moving activities
and volatilization of tetrachloroe thylene . Carcinogenic risks to the

maximally exposed individual would be 2.53 x 10-20 or less.

An analysis of the health risks to the average individual worker that would be
attributable to occupational exposure to carcinogens was performed using the
methodology presented in Appendix 1. The risk to a worker due to
nonradioactive carcinogens was calculated as 5.65 x 10- ‘8.

TC

TE

TC

Potential Impacts (Other Than Releases)

Aquatic Resources

I TE
Aquatic resources should not be affected by this closure action, because the
removal of wastes would eliminate the future influx of wastes to the

groundwater. Contaminated groundwater would continue to travel to outcrops on

the Savannah River; however, no impacts should occur (see Section F.6. 1.1).

Terrestrial Resources

The removal of soil and the subsequent backfilling and grading of the waste
site could lead to some disruption of terrestrial biota. Wildlife could be

temporarily disturbed by noise and human presence . After the remedial actions
had been completed and the area revegetated, wildlife use would increase,

especially if the site were allowed to succeed beyond the grassland/

herbaceous stage. The removal of wastes would further reduce potential

effects from biointrusion.
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Endangered SpeCieS

TE INOimpacts on
closure action

endangered species are expected to occur as a result of this
(see Section F.6.1 .1).

/

TC

Wetlands

Wetlands located near the site could be affected by erosion, depending on the
local drainage pattern. TO avoid sedimentation impacts, erosiOn contrOl meas–

ures would be implemented.

F.7 ASSESSMENT OF ACTIONS AT ROAD A AREA WASTE SITE

This geographic area is that influenced by the Road A chemical basin. It is
located approximately 400 meters southwest of Road A near its intersection

with Road 6 (Figure F-II), and about 3 kilometers east of T~- and D-Area

facilities.

F.7.1 ROAD A CHEMICAL BASIN, BUILDING 904-lllG*

The Road A chemical basin (Building 904-lllG) is located approximately 400
meters southwest of the intersection of SRP Road A (S.C. Highway 125) and SRp
Road 6. The history of waste disposal, evidence of contamination, and waste

characteristics at the basin are presented in Appendix B, Section B.8.1. 1.

F.7.l.l Assessment of No Action (No Removal of Waste, and No Remedial or Clo-
sure Actions )

Description of Action

Under no action, the site would be left in its present condition. Groundwater

monitoring with the existing wells would be continued quarterly for the first
year, then annually for the next 29 yeara. Site maintenance would cOnsist Of

.. . .

I
maintaining groundwater monitoring wells and Installing and maintaining a site
identification sign for the entire 30-year period.

I

..-. —-—-
available for the site. The inventories were instead estimated from the

Comparison of Expected Environmental Releases with Applicable Standards

The history of disposal and the nature and quantities of materials disposed of
in the Road A chemical basin are not known. Wastes disposed of at the site
may have included miscellaneous radioactive and chemical aqueous wastes. Dis-

posal of waste materials ceased in 1973 when the basin was clOsed and back-
filled. Groundwater monitoring at the site began in May 1983 when three
monitoring wells were installed; a fourth well was installed in July 1984.

The PATHRAE simulations for the waste constituents at tbe Road A chemical
basin were not based on actual data, because con,~+t,,ent inventories are ‘ot

existing concentrations of lead, and uranium in the grOundwater.

*The reference source of the information in this section is Pickett,
and Bledsoe, 1987.

PATHRAE

Muska,
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TE

projections indicate that the concentration of lead would remain within

regulatory standards. Uranivm-238, as simulated by PATHRAE, was predicted to

exceed the applicable standard (24 picOcuries per liter) at the l–meter well
in 2985. The source terms used in the PATHRAE model assume that uranium-238

is composed of both mobile and less mobile fractions. The less mobile

fraction created the ma~im~ 2985 peak reported at 270 picocuries per liter.
Monitoring for uranium-238 in the groundwater was not conducted, but its

presence would have been detected by the gross alpha screening.

Surface-water quality would not be significantly affected by the addition of
potential contaminants from the groundwater pathway frOm this site; the
resulting concentrations of constituents from this source in Four Mile Creek
are projected to be below drinking-water standards.

NO public exposures or risks attributable tO atmospheric releases Of lead Or
uranium are expected, because the site is currently backfilled with soil.

Potential Impacts (Other Than Releases)

Aquatic Resources

Lead and uranium-238 were modeled using PATHRAE. The levels of groundwater

outcrop contamination predicted by the model for lead exceed the EPA aquatic
life criteria; however, dilution of the groundwater outcrop by Four Mile Creek
yields concentrateions that are not expected to affect the aquatic biota
adversely. In view of the elevated groundwater outcrop concentration for
lead, the potential exists under all closure actions for limited effects on
the aquatic biota in the relatively unmixed waters of wetlands adjacent to the
groundwater outcrop. The groundwater outcrop concentrations for lead and
uranium-238 are below drinking–water standards, indicating that there is no
potent ial for adverse effects on wildlife that consume the undiluted
groundwater outcrop.

To estimate potential impacts of other wastes, data on water-quality

parameters of downgradient wells were reviewed to identify constituents with
parameters higher than the water-quality criteria for aquatic life. They
included pH, cadmium, and copper (Table F-27) . However, considering the
dilution factor, concentrations in Four Mile Creek should not change
signif icantly.

Terrestrial Resources

After closure and backfilling in 1973, the Road A chemical basin, as well as a
considerably larger area surrounding it (a total area of 3.6 acres), were
graded and vegetated with bush-clover. Under this closure action, no further

! ~isturbance ~ould occur to the terrestrial ecology of the waste site.
Vegetation regrowth has not indicated any adverse impacts. In the absence
of soil monitoring data, a definitive assessment of potential terrestrial
impacts is not possible. However, in view of the amounts

TE 1“disposed of at the site, any terrestrial impacts should be

closure actions. Because of the depth of the buried waste
effects from the biointrusion pathway should be negligible.

of contaminants
minimal for all
(3 meters), any
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Endangered Species

Since the site wOuld nOt be disturbed> there wOuld be ‘0 ‘mpacts ‘n ‘ndangered
species.

Wetlands

AS indicated in Table F-27, there are nO wetlands within 20° ‘eters ‘f ‘he
waste site. Within 1000 meters of the site there are 79.3 acres of wetland,

all of which is bottomland hardwood forest. No direct impact to these wet-

lands would occur because nO disturbance wOuld take Place.

AS discussed above, contaminated groundwater can OutcrOP in the bOttOmland

hardwood wetlands to the west of the site. While contaminants would be

diluted as grOundwater flOwed frOm the site to the outcrop, levels could be

elevated enough to affect the wetlands ecology.

F.7.1.2 Assessment of No Removal of Waste and Implementation of Cost–Effective
Remedial and Closure Actions as Required

Description of Action

Under the no–waste-removal and-closure action, a low-permeability cap would be
placed on top of the existing landfill. The cap would be placed only on top

of the basin site itself. The area of the cap would be approximately 1700

square meters. The low-permeability cap would be graded and seeded. ‘The

vegetation would be cut periodically to minimize intrusiOn Of anY deep-rOOted
TC

TE I

TE

TC

sPZcies through the low permeability cap. Because the materials that were

disposed of in the basin would be left in place in this option, groundwater

monitoring would be continued quarterly for 1 year, and then annually for the
next 29 years. Site maintenance would be cOntinued fOr the entire 30-year
period.

Comparison of fixpected Environmental Releases with Applicable Standards

Groundwater

The no-was te-removal-and-c losure action would result in the same pATHRAE–
modeled releases as described in Section F.7.1.1 for no action. All monitored
constituents are currently within MCLS , and uranium-238 is the only
constituent projected by PATHRAE to exceed its MCL. However, any remedial
action would not be considered until additional groundwater monitoring data
were obtained and soil characterization studies were completed.

Air

No releases to
the source is
volatile.

the atmosphere are projected to
currently backfilled with soil

occur for this action, since
and the constituents are not
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Potential Impacts (Other Than Releases )

Aquatic Resources

Aquatic impacts to Four Mile Creek would be expected to be similar to those

discussed in Section F.7.1.1. Placement of a low-permeability cap would
reduce infiltration through the basin sediments, reducing
contamination. However,

groundwater
groundwater contaminated at current levels would

continue to flow to outcrops on Four Mile Creek.

Terrestrial Resources

The site would be revegetated with herbaceous species such as vetch and
deep-rooted shrubs arid trees eliminated through occasional mowing, which would
reduce potential impacts from biointrusion. Noise and human disturbance could
disturb wildlife during site operations; however, this disturbance would be
temporary.

Endangered Spec’ies

As noted in Table F-27, three former colony sites for the endangered red-
cockaded woodpecker have been reported within 1000 meters of the Road A chem–
ical basin. No activity has been reported at these colony sites in recent

surveys on the SRP. Because of the distance involved, remedial actions should
not adversely affect the former woodpecker colony site. In addition, bald
eagles have been sighted flying in the area of the site. Any impacts to this
species, for example, from construction noise should not be significant; such
noise would occur only for a short time. Other habitat in the immediate
vicinity of the waate site are not suitable for other Federally endangered
species reported on the SRP (Dukes, 1984; Du Pent, 1985). Thus , site actions

should not have any effect on these endangered species.

Wetlands

Wetlands present in the general area of the Road A chemical basin are dis-
cussed in Section F-7.1.1. Because of the distance to the nearest wetland, it

, is unlikely that any direct impacts resulting from this closure option would
occur. Appropriate erosion and sediment control measures would be implemented.

F.7.1.3 Assessment of Removal of Waste to the Extent Practicable, and Imple-

mentation of Cost-Effective Remedial and Closure Actions as Required

Description of Action

Under the waste-removal-and-closure action, the existing backfill would be

removed from the basin, and contaminated soil from the edges and bottom of the
baain would be excavated. It is assumed that removal of 0.6 meter of soil

from the bottom and the edge of the basin would be sufficient to remove the
contaminants. The estimated volume of backfill to be removed and reemplaced

is about 4500 cubic meters. The amount of contaminated soil to be excavated

and removed is estimated to be 1000 cubic meters. The contaminated material

would be transported in metal containers. Because the history of disposal

TE

TC
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indicates that radioactive materials were disposed of ill this basin, it is

anticipated that the excavated materials would be removed to a’ waste

storage/disposal facility. The backfill would be reemplaced ,and a

low-permeability cap would be installed. Groundwater monitoring would not be

continued.

Comparison of Expected Environmental Releases with Applicable Standards

The waste removal and closure action would result in the same PATHRAE-modeled

releases as described in Section F.7.1.1 for no action. Groundwater remedial

action would not be considered for the reasons discussed in Section F.7.1.2.

Air

Releases to the atmosphere are projected to occur for this action, owing to
excavation activities in 1986. No releases are expected in future years

because the source is backfilled with soil and the constituents are non-

volatile. The EPA Hazard Index due to releases of noncarcinogens is less than
1.5 x 10-’.

Environmental doses and risks to the maximally expOsed individual due tO
radiological releases from the Road A chemical basin were calculated using the
methodology summarized in the introduction to this appendix and presented in
Appendix 1. The calculated doses are less than 1.0 x 10-3 percent of the
DOE limit of 25 millirem per year for each of the 3 years. The risks asso-
ciated with these doses would be less than 7.0 x 10-’z.

An analysis of the average individual worker’s health risks attributable to
occupational exposure to carcinogens (both nonradioactive and radioactive) and
noncarcinogens was performed using the methodology presented in Appendix 1.
The EPA Hazard Index due

TC
to noncarcinogens would be approximately 2.3 x

10”3. The total dose to the worker was calculated to be 0.6 millirem, which
would produce an incremental risk of approximately 1.7 x 10-7. The total
dose to the worker transporting the waste was calculated as O.lL millirem,
producing an incremental risk of 3.1 x 10-8.

Potential Impacts (Other Than Releaaes)

Aquatic impacts would be expected to be similar to those discussed in Section
F.7.1.2. Removal of waste would further lessen groundwater contamination.
However, contaminated groundwater would continue to flow to outcrovs on Four
Mile Creek.

F .8 ASSESSMENT OF ACTIONS AT K-AREA WASTE SITES

The approximate boundaries of the K-Area geographic groupinz are Road B on the. . , —..-
south and Road 6 on the northwest. This grouping is formed by waste sites
associated with K-Reactor. Figure F-12 locates the waste sites in this group-
ing and shows the proximity to the Road A Area waste site.
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Sections F.8.1 through F.8.4 contain or reference the section that contains a

TE I

TE I

TE I

TC

TC

TC

discussion of sites 8-1 through 8-4. Section F.8.5 discusses biological

imPacts that are generically applicable to the waste sites in this geographic

grouping.

F.8.1 K-AREA BURNING/RUBBLE PIT, BUILDING 131K

~hi~ burning/rubble pit is discussed in conjunction with the Other burningl

rubble pits in Section F.1.6. The ecological effects of this site that relate

to the K-Area geographic grouping are discussed in Section F.8.5.

F.8.2 K-AREA ACID/CAUSTIC BASIN, BuILDING 904-80G

This acid/caustic basin is discussed in conjunction with the other acid/
caustic basins in Section F.2.1. The ecological effects of this site that

relate to tbe K-Area geographic grouping are discussed in Section F.8.5.

F.8.3 K-AREA BINGHm PUMP OUTAGE PIT, BUILDING 643-lG

Section F.3.4 describes the actions, releases, and other pOtential impacts for

this outage pit in conjunction with the other Bingham PUMP Outage pits. Sec-

tion F.8.5 describes biological impacts that apply generically to the waste
sites in this geographic grouping.

F.8.4 K-AREA REACTOR SEEPAGE BASIN, BUILDING 90L-65G*

purge water from K-Reactor was discharged to the K-Area basin. The nearest

surface stream to K-Area reactor seepage basin is Indian Grave Branch. This

basin has been inactive since 1960.

F.8.4.1 Assessment of No Action (No Removal of Waste, and No Remedial or Clo-
sure Actions)

Description of Action

The K-Area reactor seepage basin is no longer in Service but is currentlY
receiving minimal control and upkeep. Vegetative growth is controlled with
herbicides, erosion is monitored, fences are maintained, and groundwater is
monitored. Under no action, practices would be continued for this site. The
corners of the basin would be marked with identification pylons. Groundwater
monitoring would be conducted quarterly for 1 year and then annuallY for the
next 29 years. Site maintenance would be continued for the entire 30-year
period.

Comparison of Expected Environmental Releases with Applicable Standards

The monitoring data show that low levels of tritium are in the groundwater
around the basin. The distribution of activity indicates that the tritium may
come from an upgradient source. In addition, the groundwater contains other
radionuclides , including strontium-90 and yttrium-90.

*The reference source for the information in this section is Pekkala, et al.,
1987b.

F-170



The regulatory standards and measured or estimated maximum concentrations Of
all constituents which are of concern from regulatory or health risk are pre-
sented in Table F-28. Most maximum concentration figures are based on
modeling, because either no concentration measurements were available or the
calculated concentration was greater than the measured concentration.

The maximum estimated concentrations presented in Table F-28 correspond to
PATHRAE-calculated peaks. For tritium, these peaks are predicted to have
occurred prior to 1985. I TC

Table F-28 shows that tritium, strontiw-90 and yttrium-90 concentrations
exceed the standard for the l-meter well. Tritium exceeds its standard at the *E
100-meter well.

Surface-water quality is not significantly affected by tbe addition of
potential contaminants from the groundwater pathway from this site, as tbe
resulting concentrations of constituents in Indian Grave Branch are projected
to be below drinking-water standards.

The annusl dose to an individual resulting from the atmospheric radionuclide
releases for the No-action alternative at various times is presented below as
a percentage of the DOE limit of 25 millirem per year:

I ~ Percentage of DOE limit

1 5.6 X 10-4
100 1.2 x 10-3

1000 2.0 x 10-’3

I Risks associated with radionuclide releases are no more than 8.5 x 10-‘ ‘ for
each of the three years considered.

I Potential Impacts (Other Than Releases)

Section F.8.5. 1 describes general impacts from no action to biological
resources. Potential ecological concerns at the K-Area reactor seepage basin
include contaminated groundwater transport to the surface water of Indian

Grave Branch and biointrusion. PATHRAE modeling of wastes at this basin
included tritium, cobalt-60, strOntium-90, yttrium-90, cesium-137,
promethium-147, and plutonium-239. The groundwater outcrops and resulting
stream water concentrations of the modeled wastes were compared to EPA aquatic TC
life criteria or equivalent numbers from tbe technical literature. Tritium at
year O was found to exceed the comparison criterion under all closure actions; ~E
no other radiological contaminants exceed the criteria. The tritiurn
concentration exceeded the criterion by a factor of 2.5, but did not alter the
existing stream water concentration, which itself exceeds the criterion for
tritium. Studies of the biological effects of concentrations of tritium in

the groundwater outcrop and diluted stream water were well below the no-effect
concentration for developing fish embryos. Therefore, no adverse impacts to
the aquatic biota of Indian Grave Branch and adjacent wetlands attributable to
the transport of radiological contaminants from the K-Area basin are expected TE
under any of the closure actions.
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Although the triti~ concentration in the groundwater outcrop at year O
slightly exceeds the EPA drinking-water standard, no adverse impacts to
wildlife that consume undiluted groundwater are expected, due to the
conservative nature of the criterion when applied to wildlife and the low
probability of wildlife consistently drinking from the area of the groundwater
outcrop.

Based on available data, limited terrestrial impacts are expected at the
K-Area basin under no action via the biointrusion pathway. Soil concentration
for cobalt-60, strontium-90, and cesium-137 exceeded the soil criteria by
factors ranging from 10.4 to 46.4. Any impacts to terrestrial vegetation
would be limited to the general area occupied by the basin, which is less than
1000 square meters .

F.8.4.2 Assessment of NO Removal of Waste and Implementation of Cost-Effective
Remedial and Closure Actions as Required

Description of Action

Under the no–was te–removal-and-c losure action, no contaminated soil would be
removed, but the basin would be allowed to dry, backfilled, and fitted with an
infiltration barrier to reduce the likelihood of the contamination becoming
exposed and migrating from the basin. The barrier would consist of an

artificial membrane, compacted clay, sand, and gravel and is assumed to be 99-
percent effective in preventing passage of infiltrating water. Finally, the
basin would be covered with topsoil, graded, and seeded for erosion con-
trol. The corners of the basin would be marked with identification pylons.
Groundwater monitoring would be conducted quarterly for 1 year and then
annually for the next 29 years. Site maintenance would be continued for the
entire 30-year period.

Comparison of Expected Environmental Releases with Applicable Standards

The implementation of this closure action is predicted to reduce all environ-
mental releases except tritium to below MCLS (see Table F-28).

Surface-water quality would not be significantly affected by tbe addition of
potential contaminants from the groundwater pathway from this site, as the
resulting concentrations of constituents in Indian Grave Branch are projected
tn be below drinking-water standards.

No radionuclides would be released to the atmosphere.

Potential Impacts (Other Than Releases)

Sections F.8.4.1 and F.8.5.2 describe impacts on biological resources.

Terrest~ial impacts would be mitigated substantially, due to backfilling and
capping.

TE

I TC
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F.8.4.3 Assessment Of Removal of Waste to the Extent Practicable, and Imple-

mentation of Cost-Effective Remedial and ClOsure ActiOns as Required

Description of Action

Under the wast@-remOval-and-c losure action, the K-Area seepage basin wOuld be
allowed to dry by natural seepage and evaporation. Approximately 260 cubic

TE meters of contaminated sOil would then be excavated from the floor of the
basin. The excavation is projected to reduce the contamination remaining at
the basin to the residual concentrations shown in Table F–29.

Table F-29. Proposed Excavation for Cleanup of K-Reactor
Seepage Basin in the Waste Removal Action

Maximum concentration Maximum residual contamination

picocuries per gram (pCi/g) picocuries per gram (pCi/g)
Proposed

excavation

Basin No. CS-137 Sr-90 CO-60 depth (m) CS-137 Sr-90 CO-60

904-65G 510 140 30 0.30 45 95 <1

Except for cobalt–60, the maximum soil contamination level remaining after
excavation is expected to be above the soil guidelines used for selecting
radioactive contaminants for inclusion in the risk assessment of closure
options. Because elevated levels of contaminant ion could remain after

excavat ion, an infiltration barrier would be installed over the basin to
reduce the likelihood of the contamination’s becoming exposed and/or migrating
from the waste site.

Tc I The excavated contaminated soil would be placed in metal containers or bagged
as necessary and trucked to a waste storage /disposal facility at the SRP.

TC I After excavation, the basin would be backfilled with about 1,600 cubic meters
of clean soil and be fitted with a low-permeability cap. The barrier would
consist of an artificial membrane, compacted clay, sand, and gravel and is
assumed to be 99-percent effective in preventing passage of infiltrating
water. Finally, the basin would be covered with topsoil, graded, and seeded
for erosion control.

The corners of the closed basin would be marked with identification pylons .

TC I Groundwater monitoring would be conducted quarterly for 1 year and then
annually for the next 29 years . Site maintenance would be continued for the
entire 30-year period.

Comparison of Expected Environmental Releases with Applicable Standards

Expected reIea~e~ for waste removal are predicted to be the same as those
described in Section F.8.4.2 for no waste removal.
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The annual dose resulting from atmospheric radionuclide releases for the first
year would be 4.O x 10-’ percent of the DOE limit of 25 millirem per year.
The associated risk is 2.9 x 10- ‘3. There would be no atmospheric radio-
nuclide releases during years 100 and 1000.

An analysis of the health risks to the average individual worker that would be
attributable to occupational exposure to radioactive contaminants was

performed using the methodology presented in Appendix 1. The risk to the
average worker is 1.54 x 10-’, resulting from a total dose of 0.55
millirem. The risk to a worker transporting the waste is 7.8& X 10-8,
resulting from a dose of 0.28 millirem.

TC

Potential Impacts (Other Than Releases)

Impacts on biological resources resulting from this closure action are similar
to those described in Sections F.8.4.1 and F.8.5 .3. Terrestrial impacts from I

TE

the biointrusion pathway should be negligible under waste removal and closure
due to the removal of contaminated soil , backfilling, and the installation of
an infiltration barrier.

F.8.5 POTENTIAL IMPACTS ON BIOLOGICAL RESOURCES IN K-AREA

This section addresses those general impacts in this geographic grouping that
are related to aquatic and terrestrial ecology, endangered species, and wet-
lands for each closure and remedial action. Discussions of site-specific data ‘E
are given in the appropriate section above.

The K-Area burningl rubble pit and K–Area Bingham pump outage pit are

backfilled and covered with soil. The K-Area acid/caustic basin and reactor ‘E

seepage basin are inactive but act as wet-weather ponds.

F.8.5. 1 Assessment of No Action (No Removal of Waste and No Remedial or Clo-
sure Action)

Aquatic Resources

Potential aquatic impacts could result from wastes entering groundwater and
subsequently flowing to outcrops on nearby streams. Table F–30 presents data
from groundwater monitoring wells for waste sites in K–Area; no data are

available for the K-Area Bingham pump outage pit. The table lists wastes

known to exceed EPA water-quality criteria for freshwater aquatic life that
were not modeled using PATHRAE . In all cases, these contaminants are

predicted to be diluted to concentrations below the EPA criteria.

Terrestrial Resources

The K-Area burning/rubble pit is inactive and has been covered with soil to
grade level. Natural brush and grass have begun to grow over the site. The

K-Area Binghm PUMP outage pit is also inactive and in a similar condition.
Because no action is planned, no impacts on terrestrial ecosystems have been
identified at either site. Potential impacts could occur if vegetation

growing at these sites accumulated contaminants through root penetration of
the waste, as discussed above.
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Endangered Species

Previous surveys indicate little potential for endangered species in the
vicinity of K-Area. Therefore, no impacts to these species should occur.

Wetlands

Data on wetlands located near the K-Area waste sites are presented in Table
F-30 . With the exception of O.1 acre found within 200 meters of the K-Area
seepage basin, no wetland areas are closer than 550 meters from any of the
K-Area sites. No action would cause no additional impacts on wetlands over
those that may be occurring now.

F.8.5.2 Assessment of No Removal of Waste and Implementation of Cost-Effective
Re,medial and Closure Actions as Required

Aquatic Resources

The types of impacts on aquatic ecosystems resulting from this closure action I l’E

would be similar to those described in Section F.8.5 .1 for the sites already
backfilled. Erosion control measures would be used to prevent potential
aquatic impacts from sedimentation due to the remedial actions plqnned.

Terrestrial Resources

Temporary impacts on terrestrial ecosystems might result from site disturbance
and noise. Closure and occasional mowing would reduce the potential for waste
uptake by vegetation.

No impacts to endangered species are expected. Endangered species are
sufficiently distant from the sites to prevent disturbance as a result of
human activities.

Wetlands

Because of their distance from the sites, wetland habitats should not be
affected by backfill and remedial activities planned Llnder this closure

action. Sedimentation and erosion control procedures would prevent potential ‘E
wetland disturbance.

F.8.5.3 Assessment of Removal of Waste to the Extent Practicable and Imple-

mentation of Cost–Effective Remedial and Closure Actions as Required

Aquatic Resources

No impacts on aquatic ecosystems are expected from action. Waste removal TE

would reduce releases to groundwater, although contaminants already leached
into the groundwater would continue to flow to outcrops on surface streams.
Erosion control and sedimentation measures would be used during waste

excavation and closure.
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Terrestrial Resources, Endangered species, and wetlands

TE
I

Due to the similarity Of this actiOn and nO waste remOval and clOsure, the
discussion presented in Section F.8.5.2 is also applicable here. Waste

removal would reduce potential impacts from biological accumulation.

F .9 ASSESSMENT OF ACTIONS AT L-AREA WASTE sITES

This geographic grouping is formed by waste sites near L–Reactor. This group-

ing is approximately 4 kilometers east of K-ReactOr, just flOrth of ROad B.
Figure F-13 showa the locations of the waste sites in the L-Area grouping.

Sections F.9.1 through F.9. 12 contain, or reference the section that contains,
a discussion of sites 9-1 through 9-12. Section F.9.13 discusses biological

impacts that are generically applicable to the waste sites in this geographic
grouping.

F.9.1 L-AREA BURNING/RUBBLE PIT, BUILDING 131-L

This burning/rubble pit is discussed in conjunction with the other burning/
rubble pits in Section F.1.6. The ecological effects of this site that relate

to tne L-Area geographic grouping are discussed in Section F.9.13.

F.9.2 L-AREA ACID/CAUSTIC BASIN, BUILDING 904-79G

This acid/caustic basin is discussed in conjunction with the other acid/
caustic basins in Section F.2.1. The ecological effects of this site that
relate to the L-Area geographic grouping are discussed in Section F.9.13.

F.9.3 CMP PITS*

The CMP pits consist of seven adjacent waste sites (Buildings 080-17G,

080-17. lG, 080-18G, 080-18.lG, 080-18.2G, 080-18 .3G, and 080-19G). The seven

TE
sites were aasumed to be a single operating unit for purposes of modeling
migration in groundwater and surface water. Also, the actions described in
this section would be applicable to each of the CMP pits. For atmospheric
transport risks, each of the seven CMP pits was considered separately. How-
ever, the effects of these releases will be discussed cumulatively in this
section. The history of waste disposal, evidence of contamination, and waste
characteristics at these pits are presented in Appendix B, Section B.1O.1.

F.9.3.1 Assessment of No Action (No Removal of Waste and No Remedial or Clo-
sure Actions )

Description of Action

No action would involve the quarterly monitoring of well clusters 8, 9, 10,
11, 12, and 13 for about 5 years. If at the end of 5 years there were no
increase in contaminant levels, the frequency would be reduced to once or

*The reference source of

and Bledsoe, 1987.
the information in this section is Scott, Kolb, Price,
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twice per year for an additional 30–year period. Site maintenance, including
upkeep of access roads, monitoring wells, and identification signs, would

continue for 30 years .

CoIIlparisonof Expected Environmental Releases with Applicable Standards

The chemical constituents selected for consideration of risks associated with
the CMP pits are benzene, chloroethylene, 2,4-D, dichloromethane, endrin,
Freon, chromium, lead, zinc, silvex, tetrachloroe thylene, toxaphene, and

trichloroethylene. Each of these compounds was selected because it was found
in groundwater at levels higher than the threshold selection criteria, or was
expected to be found in the soil as a result of a review of an inventory of
materials that were disposed of at this site (Looney et al ., 1987) .

TC

Table F-31 lists the predicted maximum concentrations of the selected constit-
uents and the year of peak occurrence after 1985, based on groundwater model-
ing for this site. The table also lists health-based standards for comparison
purposes and the model estimates concentrations of several constituents in
excess of applicable standards at the 1- and 100-meter wells . Table F-31
indicates that the predicted peak concentration of endrin is not anticipated
in the groundwater at the 1- and 100-meter wells for more than 700 years .
This is the result of endrin’ s natural resistance to movement through the
unsaturated soil zone between the remaining waste and the aquifer.

Surface-water quality would not be significantly affected by the addition of
potential contaminants from the groundwater pathway from this site, as the
resulting concentrations of constituents from this source in Pen Branch are
projetted to be below drinking–water standards.

Cumulative environmental risks due to atmospheric chemical releases from the
CMP pits are estimated to be low and not significant. Risks to the maximally
exposed individual would be below 10-9 for carcinogenic risks . The EPA TC

Hazard Index for a maximally exposed individual from noncarcinogens would be
less than 10-”.

The expected concentrations for erosion and the biointrusion pathways are zero
for this option. The erosion rate is such that no waste erodes during the
first 1000 years of the simulation, and the 4 meters of soil cover or exceed
the root penetration assumed for the biointrusion pathway.

Potential Impacts (Other Than Releases)

Section F.9.13. 1 describes the ecological impacts of no action. PATHRAE

modeling was performed on benzene, chloroethylene, 2,4-D, dichloromethane,

endrin, Freon, chromium, lead, zinc, silvex, tetrachloroe thylene, toxaphene, TC

and trichloroethylene, which were identified as having potential impacts on
the aquatic system. PATHRAE-generated groundwater outcrop concentrations for

no action indicate that only toxaphene occurs at levels of ecological

concern. The maximum groundwater outcrop concentration of toxaphene, which
might indicate concentrations in wetland habitats bordering Pen Branch in the
vicinity of the outcrop, was approximately four orders of magnitude above the
EPA water-quality criteria for the protection of aquatic life, indicating the
potential for impacts to the biota of these habitats.
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The estimated (incremental ) concentration of toxaphene in Pen Branch
attributable to the CMP pits exceeded the EPA aquatic criteria by a factor of

approximately seven, indicating a potential, but Less serious, problem than in
the wetlands . Concentrations of toxaphene in the Savannah River attributable
to the CMP pits yielded quotients of less than 0.01 when compared to the EPA
aquatic criteria indicating no problem for the biota in the river.

More specific aquatic life criteria, representing levels of toxaphene known to
be toxic to aquatic biota representative of the SRP ecosystem in chronic
tests, range from 0.09 to O.20 micrograms per liter. Acute toxicity levels of
toxaphene for representative taxa generally range from 1 to 30 micrograms per
liter. A comparison of the calculated maximum chronic (undiluted)

concentration of toxaphene in Pen Branch backwaters (2.3 micrograms per liter)
to these toxicity criteria indicate the potential for significant impacts to
biotic conununities inhabiting these areas. However, the 10- to 20–fold
exceedance indicates that, with any significant amount of dilution, the

criteria will not be exceeded and any impacts should be restricted to a

relatively small area. Maximum concentrations of toxaphene in Pen Branch
attributable to the CMP Pits were two orders of magnitude below the criteria,
indicating that there might be no adverse effects due to toxaphene in Pen
Branch itself , regardless of the exceedance of the stringent EPA criteria.

No impacts on terrestrial resources , wetlands , or endangered species are
expected under this closure action. In addition, there are no significant

differences among the closure actions as far as ecological impacts are
concerned.

F.9 .3.2 Assessment of No Removal of Waste and Implementation of Cost-Effective
Remedial and Closure Actions as Required

Description of Action

The no-waste–removal-and-c losure action would involve monitoring groundwater

at the existing wells. Decreased availability of contaminants should result
in the decline of observed concentrations, except perhaps at CMP-9. If trends
were not downward after 1 year, a decision would be made on whether or not to

continue further monitoring, activate the leach field, or install a vacuum
recovery system. Site maintenance, including upkeep of access roads,

monitoring wells, and identification signs, would continue for 30 years .

Additional corrective actions, such as groundwater extraction and treatment,
might be usad to reduce the levels of all of the contaminants in the ground-
water, except endrin and silvex, to below applicable standards. Endrin, in

particular, is an extremely slow-moving contaminant that is not anticipated to
reach its peak concentration in the aquifer for several hundred years. Thus ,
efforts to extract it from the groundwater in the near future would be

ineffective, because it remains either within the remaining bodies of waste or
somewhere along the depth of the unsaturated zone.

Comparison of Expected Environmental Releases with Applicable Standards

The chemical constituents of concern are the same as for no action (see
Section F.9.3.1). Table F-31 lists the predicted maximum concentrations of

the chemical constituents based on results of groundwater modeling.

TE

TE

TE
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Cumulative estimated environmental risks due to atmospheric chemical releases

from the CMP pits for this option are identical to no action (Section F.9.3.1).

TE

I

TC

TE I

The predicted concentrations for the erosion, reclaimed farmland, and the biO-

intrusion pathways are again zerO fOr nO act iOn.

Potential Impacts (Other Than Releases )

Sections F.9.3.1 and F.9.13.2 describe the ecOlOgical imPacts Of nO ‘aste

removal and closure. Proposed remedial action for the CMP pits , consisting of

activated leach fields and/or installation of a vacuum recovery system, should
reduce the potential for centinuing contamination of the groundwater.

However, contaminated grOundwater wOuld continue to flow to outcrops On pen

Branch with a potential tO prOduce adverse impacts On adjacent wetlands.

F.9 .3.3 Assessment of RemOval Of Waste tO the Extent Practicable, and Imple-

mentation of’Cost-Effective Remedial and Closure Actions as Required

Description of Action

Current Iv. 99.5 percent of all hazardous material has been removed from the.
seven CMP areas. Further action could be taken to lower residul concentra-

tions

●

●

●

9

●

●

●

to background levels. Among the possible actions are:

Grouting and abandoning four wells totaling approximately 170 meters

(cMP-9B, 9c, 16B$ 16c).

Excavating nearly 4000 cubic meters of compacted fill and crushed

stone, together with the HDPE liner previously placed in the pit areas.

Excavating an additional 1500 cubic meters of earth at depths of up to
27 meters below grade. Approximately 370 cubic meters of this
material would contain an average concentration of organics of about
15 ppm.

Incinerating the earth moved.

Refilling tbe excavated area to grade with clean soil and seeding for
erosion control. The soil excavated and incinerated to remove the
organics could be used for fill.

Continuing groundwater monitoring at surrounding wells quarterly fOr 1
year, then annually for 29 years.

Continuing site maintenance for the entire 30–year period.

Additional corrective actions, such as groundwater extraction and treatmeflt>
could be used in conjunction with this closure action to reduce the present
level of contaminants in the groundwater. The selection of actions would be
based on site-specific studies and interactions with cognizant regulatory
agencies. Removal of the remaining waste, as defined by the original waste
boundaries, would not be sufficient to ensure removal of all remaining con-
stituents, particularly endrin. Further investigation would be required tO
locate the extent of the endrin plume, which is (and will be, for the entire
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100-year institutional control period) resident in the unsaturated zone
between the waste and the water table. Once the plume location is specified,
further strategies could be devised (e.g. , a combination of waste removal and
remedial actions such as forcing the endrin into the water table, from ~hi~h
it could be p~ped and removed) to ameliorate future instances in which endrin
exceeds standards.

Comparison of Expected Environmental Releases with Applicable Standards

Table F-31 lists the predicted maximum concentrations of the chemical constit-
uents based on results of groundwater modeling. These data indicate
significant contamination of the groundwater in
When the groundwater is discharged to Pen Branch,
are below applicable standards.

Estimated environmental risks due to atmospheric
CMP pits are very low and are considered not
carcinogens are less than ~o-l I and EPA
noncarcinogens are less than 1.1 x 10-”.

the vicinity of the pits .
however, the concentrateions

chemical releases from the
significant. Risks due to
Hazard Index values for

TC

The expected concentrations for the erosion, reclaimed farmland, and biointru-
sion pathways are zero.

An analysis of the health risks to the average individual worker that would be
attributable to occupational exposure to carcinogens and noncarcinogens was
performed using the methodology presented in Appendix 1.

The groundwater remediation system could be designed so that the contaminant
levels in the groundwater would fulfill applicable standards. In addition,

any release from the treatment system would meet applicable standards.

Potential Impacts (Other Than Releases)

The potential ecological impacts of waste removal and closure for the CMP pits
are similar to those described in Sections F.9.3.1 and F.9.13.3.

F.9.4 CMP PIT, BUILDING 080-17.lG

This pit is discussed in conjunction with the other CMP pits in Section F.9.3.

Total risk due to release of carcinogenic contaminants is 7.2 x 10-8. The I TC

total EPA Hazard Index value for noncarcinogens is 0.14.

F.9.5 CMP PIT, BUILDING

This pit is discussed in

F.9.6 CMP PIT, BUILDING

This pit is discussed in

F.9.7 CMP PIT, BUILDING

This pit is discussed in

080-18G

conjunction with the other CMP pits in Section F.9.3.

080-18.lG

conjunction with the other CMP pits in Section F.9.3.

080-18. 2G

conjunction with the other CMP pits in Section F.9.3.
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F.9.8 CMP PIT. BUILDING 080-18.3G

This pit is discussed in cOnjunctiOn with the other CMP pits ‘n section ‘“9” 3.

F.9.9 CMP PIT, BUILDING 080-19G

This pit is discussed in cOnjunctiOn with the other CMP pits in Section F.9.3.

F.9.10 L-AREA BINGHm PUMP OUTAGE PIT, BUILDING 643-2G

The actions, releases, and other potential impacts for this outage pit are

discussed in conjunction with the other Bingham PUMP Outage pits in Section
F.3.4.

F.9.11 L-AREA BINGHAM PUMP OUTAGE PIT, BUILDING 643-3G

The actfens, releases, and other pOtential impacts for this outage pit are

discussed in conjunction with the other Bingham pump outage pits in Section

F.3.4.

F.9.12 L-AREA OIL AND CHEMICAL BASIN, BUILDING 904-83G*

F.9.12. 1 Assessment of No Action (No Removal of Waste and NO Remedial or Clo-
sure Actions )

Description of Action

Under no action, the site would be left in its present condition. Groundwater

monitoring of existing wells would be continued quarterly for 1 year and then
annually for 29 years. Site maintenance would be continued for 30 years.

Comparison of Expected Environmental Releases with Applicable Standards

The current groundwater monitoring data indicate that nickel and tetrachloro-
ethylene exceed health-based standards based on the maximum single-well mean
for each constituent. PATHRAE simulation indicates that concentrations Of
cadmium, chromim, lead, nickel , tetrachloroe thylene, americium-241,

strOntiun-90, tritium, uranium-238, yttrium-90, cobalt-60, and plutonim-238
either have recently exceeded or are expected to exceed MCLS in groundwater
near the basin in the future (Table F-32) .

Surface-water quality is not significantly affected by the addition of poten-
tial contaminants from the groundwater pathway from this site, as the result-
ing concentrations of constituents from this source in the Steel Creek/L Lake
system are projected to be below drinking-water standards.

Environmental doses and risks to the maximally exposed individual due to
radiological releases to the atmosphere from the L-Area oil and chemical basin
were calculated using the methodology presented in the introduction
appendix and in Appendix 1. The calculated doses

*The reference source for the information in this
Price, and Bledsoe, 1987.

are less than 0.47

section is Pekkala,

to this
percent

.lewell,
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of the DOE limit of 25 millirem per year for each of the 3 years. The risks

associated with these doses would be less than 3.3 x 10-8. Environmental
risks due to atmospheric chemical releases from the L-Area Oil and Chemical
Basin are estimated to be low and not significant . Risks to the maximally
exposed individual for no action for carcinogens are 3.7 x 10-’ or less.
The EPA Hazard Index value for noncarcinogens is 1.8 x 10-5 or less.

Potential Impacts (Other Than Releases)

A general description of the ecological impacts of no action is provided in
Section F.9.13.1. PATHRAE modeling was performed on cadmim, chromiw, lead,
mercury, nickel , tetrachloroe thylene, tritium, cobalt-60, strOntium-90,
cesium-137, uranium-235 and –238, plutonium-238 and 239 and americim-241,
which were identified as having potential impacts on the aquatic system. The

results indicate that these materials would not alter the present water
quality of Steel Creek. Lead and mercury in Steel Creek are presently above
the aquatic biota criteria. Since the groundwater flow from the oil and

chemical basin becomes part of the undrained uplands and swampy surface
depressions of Steel Creek, full dilution of wastea is not likely to occur and
some accumulation could occur in these wetland areas .

Because the basin sometimes contains standing water during periods of rain–
fall, this water could contain wastes from contaminated soils and pose a
potential problem to wildlife, including waterfowl, and vegetation that come
into contact with it. There is also the potential impact of surface runoff
into nearby streams and wetlands during heavy rainstorms, if the runoff is not

controlled. Wetlands in the vicinity of the oil and chemical basin consist of
the bottomland hardwood communities along Steel Creek and the open-water
wetland of L-Lake.

To assess the potential impacts associated with biointrusion under no action,
maximum observed concentrations of nonradiological contaminants measured in
the sediments were compared to phytotoxicological benchmarks. The metals

assessed occur in concentrations toxic to vascular plants . All radionuclides

exceed DOE Threshold Guidance Limits. Calculated plant uptake of nonradio-
Iogical contaminants indicates that plant tissue concentrations would not

apprOach levels considered tOxic to herbivorous birds and mammals. Ecological
benchmarks to aasess similar effects for radiological contaminants are not

available. The radiological contaminants are of concern because of their high

concentrations in basin sediments. These results indicate the potential for

significant effects on plant growth at the waste site itself and possible
effects on wildlife using the habitat because of the elevated levels of

radionuclides.

F.9.12.2 Assessment of No Removal of Waste and Implementation of Cost-
Effective Remedial and Closure Actions as Required

Description of Action

Under the no–waste-removal -and-closure action, the basin water would be
removed, and the sediment at the bottom of the basin would be stabilized with
concrete to support backfill loads. The concrete decontamination pad and

associated piping would be bulldozed into the basin. Tbe basin would then be

backfilled with approximately 3000 cubic meters of borrow fill, with an

TC

TC
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additional 900 cubic meters required for a low-permeability cap. Groundwater

monitoring would be continued quarterly for 1 year, then annually for the next
29 years. Site maintenance wOuld be continued fOr the entire 30-year period.

As shown in Table F-32, concentrations of tetrachloroethy lene, americium-241,
strontium-90, tritium, yttrium-90, and cobalt-60 in groundwater near the basin
at-e predicted by PATHRAE to exceed MCLS. Potential remedial action (e.g.,

groundwater pumping and treatment) could be required to address these constit-

uents. Any actions taken would be based on site-specific studies and inter-
actions with regulatory agencies. For example, the number, size, location,

pumping rate, and pumping duration of groundwave r-withdrawal wells would be

determined after the contaminant pl~e WaS defined and a quantitative flOw
analysis was performed. Appropriate treatment technologies would be employed

to reduce the concentrations Of the constituents to below regulatory limits.
Before a groundwater remedial action program was initiated, additional moni-
toring would be needed to define the actual extent and concentration of the
contaminant plume.

Comparison of Expec ted Environmental Releases with Applicable Standards

Regulations promulgated under the Resource Conservation and Recovery Act

(RCRA) and the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA) apply to closure and remedial actions. The regulations

require that groundwater affected by the chemical basin be processed to
achieve contaminant levels within MCLS established under the Safe Drinking

Water Act.

The closure and potential groundwater remedial actions that may be used are
expected to reduce the concentrations of tetrachloroe thylene, americium-241,
strOntium-90, tritium, yttrium-90, and cobalt-60 to within MCLS. Surface-
water quality would not be significantly affected by the addition of potential
contaminants from the groundwater pathway from this site, as the resulting

concentrations of constituents in the Steel Creek/L Lake system are projected
to be below drinking–water standards . An analysis for radiological releases
to the atmosphere described in Section F.9.12.1 was also performed. Risks due
to atmospheric release of carcinogenic compounds are 5.85 x 10-26.

I
Hazard

EPA
Index values for noncarcinogens are 6.1 x 10-” or less. No

TE radioactive releases are assumed to occur for this action, since the basin
would be capped.

Potential Impacts (Other Than Releases)

Section F.9. 13.2 describes the ecological impacts of no waste removal and

TE closure. Closure of the L–Area oil and chemical basin includes drainage of
any existing standing water in the basin. However, because the contents of
the basin would be released according to the NPDES permit requirements,
impacts to the aquatic biota “ould not be significant. Solidifying the soils
and capping the waste site with a low-permeability cap would retard the
leaching of wastes into the groundwater; however, contaminations already in
the groundwater would continue to flow to outcrops on Steel Creek. The area
would be revegetated with shallow-rooted plants and mowed to prevent root
penetration into the cap and potential impacts through the biointrusion
pathway.
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F.9.12.3 Assessment of Removal of Waste to the Extent Practicable and Impla-
mentation of Cost-Effective Remedial and Closure Actions as Required

Description of Action

I
The waste-removal-and-closure action for the L-Area oil and chemical basin
includes the removal of any basin water and sediments, backfilling and capping
with a low-permeability cover, and continuat ion of groundwater monitoring.

Any residual rainwater in the basin would be removed to Waste Management
Operations for disposal . Basin sediments to a depth of O .9 meter below the
bottom of the basin would be stabilized with concrete and excavated. The 675
cubic meters of friable mixture would be loaded into metal containers for
transport to a waste storage/disposal facility. TE

The concrete pad next to the basin and its pipeline to the basin would be
removed and sent to a waste storage/disposal facility. The basin would then
be backfilled with 3500 cubic meters of borrow fill. The waste site would be
covered with a low-permeability cap (900 cubic meters) compacted, and seeded
to prevent settling and erosion. Groundwater monitoring would be continued
quarterly for the first year, then annually for the next 29 years. Site
maintenance would be continued for the ent ire 30-year period.

As shown in Table F-32, concentrations of tetrachloroe thylene, strontiuin-90,
tritium, yttrium-90, and cobalt-60 in groundwater near the basin are predicted

by PATHRAE to exceed applicable MCLS. Potential remedial action needed to
reduce these constituents to below regulatory standards is discussed in Sec-
tion F.9 .12.2.

Comparison of Expected Environmental Releases with Applicable Standards

Regulations promulgated through RCRA and CERCLA apply to closure and remedial

actions. The regulations require that groundwater affected by the chemical
basin be processed to achieve contaminant levels within MCLS established under
the Safe Drinking Water Act.

The potential groundwater remedial actions described in Section F.9. 12.2 are
expected to reduce the concentrateions of tetrachloroe thylene, strontium-90,

tritiurn,yttrium-90, and cobalt-60 to within applicable MCLS. Surface-water
quality would not be significantly affected by the addition of potential TC
contaminants from the groundwater pathway from this site, as the resulting
concentrations of constituents in the Steel Creek/L Lake system are projected
to be below drinking-water standards.

The analysis of releases to the atmosphere described in Section F.9.12.1 was
also performed for this option. Risks due to atmospheric release of

carcinogenic compounds are 1.9 x 10-’z or less .- EPA Hazard Index values for
noncarcinogens are 9.2 x 10-9 or less. Radioactive releases would be due to ~~

excavation activities in 1986 but wOuld be zero thereafter, since the basin
would be capped. The dose to the maximally exposed individual was calculated

as being less than 3.1 x. 10-” percent of the DOE limit of 25 millirem per

year. The risk associated with this dose would be less than 2.2 x 10”’ ‘.
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An analysis of the health risks tO the average individual wOrker attributable
to occupational exposure to carcinogens and noncarcinogens for protected
workers was performed using the methodology presented in Appendix H. The

risks due to carcinogen releases to the average worker were calculated as

being less than 2.0 x 10-’. The EPA Hazard Index value for noncarcinogenic

releases to the average worker was 8.7 x 10-4. The total dose to the worker

was calculated to be 24 millirem, which would produce an incremental risk of
6.7 X 10”’. The total dose to the worker transporting the waste was

calculated as 12 millirem, producing an incremental risk of 3.4 x 10-6.

Potential Impacts (Other Than Releases)

Potential ecological impacts from this closure action would be similar to

those described in Sections F.9.12.2 and F.9.13.3. Removal of the basin

sediments would reduce the potential for further leaching of wastes to the
groundwater and would eliminate the biointrusion pathway.

F.9.13 POTENTIAL IMPACTS ON BIOLOGICAL RESOURCES IN L-AREA

This section addresses those general impacts related to aquatic and terres-
trial ecology, endangered species, and wetlands for each closure and remedial
action. Discussion of site-specific data are presented in the appropriate
section above.

There are 12 waste sites in L–Area. The L–Area burning/rubble pit is pres-

ently covered with soil and vegetation. Other waste sites within this geo-
graphic grouping include the seven CMP pits, which have been excavated and
capped; the two L-Area Bingham pump outage pits, which contained low-level
radioactive waste and are presently backfilled and covered with vegetation;
the L-Area acid/caustic basin, which is dry except for an occasional impound-
ment of rainwater; and the L-Area oil and chemical basin, which is presently
dry except for an occasional impoundment of rainwater. All waste sites within
this geographic grouping are either abandoned or inactive.

F.9.13.1 Assessment of No Action (No Removal of Waste and No Remedial or Clo-

sure Actions )

Aquatic Ecology

No action for the waste sites of L-Area could indirectly cause contamination
of surface–water bodies via the outcropping of groundwater from tbe various
waste sites of L-Area. Table F-33 lists those groundwater wastes not modeled
by PATHRAE that are known to exceed the freshwater EPA aquatic life criteria
for each of the waste sites. Available data can determine that materials not
modeled using PATHRAE analysis (see Table F–33) would not be expected LO
create or enhance impacts on the aquatic biota of nearby streams. This
Conclusion is based on tbe estimated dilution factor, which “as calculated by
dividing the groundwater flux by the flow rate of the receiving stream. This
factoc ifldicate~ that levels of waste materials would be so diluted as to nOt

affect the water quality of the receiving stream.
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Terrestrial EcoIogy

potential terrestrial impacts of no action for the waste sites of L-Area
include the exposure of wildlife and/or vegetation to standing contaminated
surface waters and contaminated ~Oil~. The terrestrial impacts of those waste
sites with standing surface waters are addressed individually, as are impacts
from biointrusion, ~S ~PProPriate.

Endangered species

NO endangered species have been identified in the inunediate vicinity of the
waste sites of L-Area from previous surveys at the SRP (see Table F-33) . The
habitats in the immediate vicinity of these waste sites are not considered
suitable for any Federally endangered species previously reported O* the SRp.
There have been sightings of the bald eagle in the vicinity of L-Area (Mayer,
Hoppe, and Kenname r, 1986) , but no nests have been seen in this area. Also,
the American alligator has been observed in the former L-Reactor cooling water
discharge canal. No action for the waste sites of L-Area is not expected to
have any effect on endangered species .

Wetlands

Wetlands of the L–Area include bottomland hardwood and scrub/shrub communities
that occur along Steel Creek and the upper reaches of Pen Branch, and the open
water wetland of L-Lake. Table F-33 provides the distances between the waste
sites and the wetlands of L-Area. Potential impacts on these wetlands are
addressed individually where appropriate. Impacts would be unlikely where
wetlands are located some distance from a waste site.

F.9.13.2 Assessment of NO Removal of Waste and Implementation of Cost-
Effective Remedial and Closure Actions as Required

Aquatic Ecology

No waste removal and closure for the waste sites of L-Area could contribute
directly and indirectly in the short term to the contamination of
surface-water bodies during closure activities. Waste sites that contain
standing water are addressed individually. Indirect contamination of
surface-water body via groundwater is described in Section F.9. 13.1 afid for
each waste site, as appropriate. According to the possible closure and
remedial actions for the various L-Area waste sites, the level of impacts on
the aquatic biota should be lower than that of nO action.

Terrestrial Ecology

The potential terrestrial impacts of no waste removal and closure for the
waste sites of L–Area include toxicity to vegetation via contaminated soils
and temporary disturbance of the wildlife due to noise and habitat loss during
closure operations.
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Endangered Species

Potential impacts On endangered species wOuld be similar to those addressed in
Section F.9.13.1. Noise generated by this closure action could have a tem-

porary impact on the bald eagle.

Wetlands

Section F.9. 13.1 describes the wetlands that exist within the vicinity of
L-Area. Because closure operations might induce soil erosion, remedial action

should include erosion and surface runoff control to protect the wetlands.

F.9. 13.3 Assessment of Removal of Waste to the Extent Practicable and Imple-
mentation of Cost-Effective Remedial and Closure Actions as Required

Aquatic ECO1OEY

Aquatic impacts of waste removal and closure for the waste sites of L–Area
could include direct and indirect contamination of surface-water bodies.
However, closure also involves the removal of wastes and contaminated soils
from these was te sites. This closure action wnuld further reduce the

potential for wastes entering groundwater.

Terrestrial Ecolo~

The potential terrestrial impacts of waste removal and closure for the waste

sites of L-Area would include temporary disturbance of the wildlife due to
noise and habitat loss during closure operations . The removal of wastes and
contaminated soils should prevent the uptake of wastes by vegetation.

Threatened or Endangered Species

Potential impacts on endangered species would be similar to those addressed in
Section F.9.13.1. Noise cenerated by this closure action may have a temporary
impact on the bald eagle.

Wet lands

Section F.9.13.1 describes the wetlands that exist
L-Area. Because closure operations could induce
actions should include erosion and surface runoff
wetlands .

F.10 ASSESSMENT OF ACTIONS AT P-AREA WASTE SITES

within the vicinity of
soil erosion, remedial
control to protect the

This geographic grouping is formed by waste sites associated with P-Reactor,
which is approximately 4 kilometers northeast of L-Reactor. Figure F-14 shows
the boundaries of this geographic grouping and the locations of the waste
sites within it.
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Sections F.10.1 through F.10.3 contain or reference the section that contains
a discussion of sites 10-1 through 10-3. Section F.1O.4 discusses biological

impacts that are generically applicable to the waste sites in this geographic
grouping.

F.10.1 P-AREA BURNING/RUBBLE PIT, BUILDING 131-P

This burning/rubble pit is discussed in conjunction with the other burning/
rubble pits in Section F.1.6. The ecological effects of this site that relate

to the P-Area geographic grouping are discussed in Section F.10.4.

F.10’.2 P-AREA ACID/CAUSTIC BASIN, BUILDING 904-78G

This acid/caustic basin is discussed in conjunction with the other acid/

caustic basins in Section F.2.1. The ecological effects of this site that

relate to the P-Area geographic grouping are discussed in Section F.1O.4.

F.10.3 P-AREA BINGHAM PUMp OUTAGE PIT, BUILDING 643-4G

Section F.3.4 describes the actions, releases, and potential impacts for this
outage pit. Section F.1O.4 describes the ecological effects of this site that
relate to the P-Area geographic grouping.

F.10.4 POTENTIAL IMPACTS TO BIOLOGICAL RESOURCES IN P-AREA

This section addresses those general impacts related to aquatic and terres-
trial ecology, as well as endangered species and wetlands, for each closure
and remedial action. Discussions of site-specific data are presented in the

aPprOprlate sections above.

The P-Area burning/rubble pit and the P-Area Bingbam pump outage pit have been
abandoned and are backfilled and covered with soil. The P–Area acid/caustic

basin is inactive and is a wet-weather pond.

F.1O.4.1 Assessment of No Action (No Removal of Waste and No Remedial or Clo-
sure Action)

Aquatic Resources

Aquatic impacts could result from the contamination of groundwater and its
subsequent outcrop into nearby streams. Table F–34 presents data from
groundwater monitoring wells for the P-Area waste sites. This table lists
waste materials not modeled by PATHRAE analysis that are known to exceed EPA
water-quality criteria for freshwater aquatic life. The contaminants listed
would be below the EPA criteria after being diluted, based on the estimated
dilution factor.

Terrestrial Resources

Tbe P-Area burning/rubble pit is inactive and has been covered with soil to
grade level. Natural brush and grass have begun to grow over the site. The

P-Area Bingham pump outage pit is also inactive and in similar condition.
Because no action is planned under this closure option, no impacts on terres-
trial ecosystems have been identified at either site. Impacts could occur at
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~11 sites, however, if vegetation growing at the sites accumulated contami-

nants through root penetration Of the ‘aste. Continued maintenance (occa-

sional mowing) might be necessary to prevent the growth of deep–rooted plant
species and subsequent bioaccmulation in plants and animals .

Endangered Species

Previous endangered species and habitat surveys indicate little potential for
endangered species in the vicinitY Of p-Area.

WetLands

An area of wetland vegetation was identified approximately 365 meters from the
P-Area burning/rubble pit. Total wetland acreagea and the specific wetland

vegetation tYpes present are unknown for this Site and/or for the P-Area
acidlcaustic basin. Wetland data for all sites are presented in Table F-34.

Because no disturbance is planned under this action, no adverse effects to
wetlands are expected.

F.1O.4.2 Assessment of No Removal Of Waste and Implementation of Cost-

Effective Remedial and Closure Actions as Required

Aquatic Resources

The impacts to aquatic ecosystems resulting from this action would be the same
as those of No action for the sites already backfilled. Sedimentation and

erosion control measures would prevent impacts to aquatic ecosystems from

actions proposed.

Terrestrial Resources

Impacts to terrestrial ecosystems could result from site disturbance and noise
associated with any corrective action measures undertaken. These impacts
would be minimized by proper engineering design and careful operation. For
example, the operation of machinery only in defined work areas would prevent
disturbance to nearby habitats.

Endangered Species

No impacts to endangered species are expected from this action. Endangered
species are sufficiently distant from the sites to prevent their being
disturbed by human activities.

Wetlands

Because of the distances from the sites, wetland habitats should not be
affected by backfill and the remedial activities planned under this closure
action. Sedimentation and erosion control procedures would prevent potential
disturbance to wetlands.
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F.10.4.3 Assessment of Removal of Waste to the Extent Practicable and Imple-
mentation of Cost–Effective Remedial and Closure Actions as Required

Aquatic Resources

NO impacts to aquatic ecosystems are expected from this action. Waste removal
would reduce additional contaminant releases to the groundwater. Erosion
control and sedimentation measures would be required during closure activities.

Terrestrial Resources

Because of the similarity of this action and no waste removal and closure, the
discussion presented in Section F.10.4.2 is applicable here. Waste removal
would reduce any impacts of biological accumulation.

Endangered Species

No impacts to endangered species are expected from this action. Endangered
species are sufficiently distant from the sites to prevent their being
disturbed by human activities.

Wetlands

Because of the distances from the sites , wetland habitats should not be
affected by closure activities. Sedimentation and erosion control procedures
would prevent potential disturbance to wetlands.

F .11 ASSESSMENT OF ACTIONS AT MISCELLANEOUS AREA WASTE SITES

This section assesses two waste sites , the SRL oil test site and the gun.site
720 rubble pit, which are not within the boundaries of the 10 geographic
groupings described in the previous sections. The SRL oil test site is south

of Road 3, a short distance from CS-Area (see Figure F-8) . The gunsite 720
rubble pit is west of Road A, about 10 kilometers south of A-Area and 5 kilo-
meters north of D-Area.

F.11.1 SRL OIL TEST SITE, BUILDING 080-16G*

F.11.1.1 Assessment of No Action (No Removal of Waste and No Remedial or Clo-
sure Act ions )

Description of Action

Under no action, the site would be left as it is, but four groundwater
monitoring wells would be installed (one upgradient and three downgradient ).

The wells would be monitored quarterly for 1 year and then annually for the
next 29 years. Well identification and site identification markers would be

*The reference source for the information in this section is Johnson, Pickett,

and Bledsoe, 1987.
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installed and maintained. Otherwise, the site would be allowed to return to

its natural state. Site maintenance would be continued for the entire 30-year

period.

Comparison of Expected Environmental Releases with Applicable Standards

Estimates of the environmental impact and health risks associated with the SRL
oil test site were not determined because chemical constituents at the site

did not exceed the selection criteria.

Potential Impacts (Other Than Releases)

Aquatic Resources

Although groundwater monitoring has not been conducted (Table F-35), impacts
of no action to the aquatic ecosystem are not likely to occur as a result of
groundwater outcropping to a stream, since vertical migration of oil through

the soil was found to be minimal. Because vegetative growth on the site is

sparse, small quantities of oil could reach a nearby branch of Four Mile Creek
due to erosion; however, it is unlikely that any significant impacts to the
stream would occur. PATHRAE modeling was not conducted for the SRP oil test

site.

Terrestrial Resources

Currently, the site is sparsely covered with grasses and weeds. It is likely

that vegetative cover would remain sparse under no action. The total uptake

of wastes by vegetation is possible.

Endangered Species

As noted in Table F-35, no endangered species have been sighted in the vicin-

ity of the oil test site, and habitats in the vicinity are not suitable for
such species. Therefore, impacts to endangered species are unlikely for this
action.

Wetlands

Depending upon local topography, erosion could carry waste materials to wet-
lands during storms; however, considering the distances involved (see Table
F-35), impacts would not likely be significant.

F.11.1.2 Assessment of No Removal of Waste and Implementation of Cost-
Effective Remedial and Closure Actions as Required

Description of Action

Under the no-was te-removal-and-c losure action, the contaminated soils would
not be removed; however, a low-permeability cap would be installed. It is
assumed that the area of the cap would cover only the SRL oil test plots,
about 6400 square meters. Four groundwater monitoring wells would be
installed (one upgradient and three downgradient ). The wells would be sampled
and analyzed quarterly for 1 year, then annual Iy for the next 29 years. Site
and well identification markers would be installed and maintained. Vegetation
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on top of the cap would be cut Periodically to prevent the establishment of

any deep-rooted species. Site maintenance would be continued for the entire

30-year period.

Comparison of Expected Environmental Releases with Applicable Standards

As stated before, chemical constituents were not identified for this waste
site, and expected environmental releases could not be estimated. However,

the installation of a low-permeability cap would reduce the possibility of

environmental releases.

Potential Impacts (Other Than Releases)

Aquatic Resources

Impacts on aquatic ecosystems should not occur, because hydrocarbon vertical
migration is minimal and a cap and revegetation would prevent transport of
wastes to nearby surface waters by erosion. During placement of the cap,
appropriate erosion control measures should be used to minimize possible

sedimentation of surface waters.

Terrestrial Resources

Impacts on terrestrial ecosystems would be beneficial, because the placement
of a cap and mowing of vegetation would prevent the uptake of wastes by
plants. This action could result in certain short–term adverse impacts such
as displacement of wildlife due to noise and other humsn disturbances.

Endangered Species

Endangered species should not be affected by no waste removal and closure (see
Section F.11.l.1).

Wetlands

Wetlands should not be affected. The wastes would be buried under a cap, the
revegetation of which would reduce the transport of wastes due to erosion.
During placement of the cap, appropriate erosion control measures would have
to be implemented to prevent sedimental ion.

F.11.1.3 Assessment of Removal of Waste to the Extent Practicable, and Imple-
mentation of Cost-Effective Remedial and Closure Actions as Required

Description of Action

Under the waste removal and closure action, contaminated soil would be
excavated and removed to the SRP sanitary landf il1. The soil volume to be
excavated would be approximately L40 cubic meters (3.7 meters x 10.7 meters X
0.30 meter deep x 12 plots). The depth of soil excavation was chosen to be
0.3 meter because no hydrocarbon contamination was detected below that depth.

The site would be backfilled, graded, seeded to prevent erosion, and then
allowed to return to its natural state. A low-permeability cap would not be
installed. No signs or upkeep would be required. No groundwater monitoring
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wells would be installed, because the soil characterization testing indicated
no movement of any materials at soil depths below 0.3 meters . I TC

Comparison of Expected Environmental Relea~e~ with APPli~able standards

As for the other actions , no chemical constituents of concern were iden-
tified for this waste site and no environmental releases were estimated.
However, removal of the wastes and contaminated soils could reduce the possi-
bility of future environmental releases.

potential Impacts (Other Than Releases)

Aquatic Resources

Since wastes would be removed, long–term impacts on aquatic ecosystems would
not occur. Temporary construction-related impacts and mitigation measures
would be similar to those discussed in Section F.ll.l.2.

Terrestrial Resources

Since wastes would be removed and a cap “O~ld nOt be installed, ~egeta~ion
could be allowed to return to its natural state. This would permit a wider
variety of wildlife to inhabit the site than under no waste removal and
closure and prevent the possible contamination that would occur under no
action. Temporary disturbances from waste removal , backfilling, and grading
activities would be similar to those discussed in Section F.11.1.2.

Endangered Species and Wetlands

Endangered species and wetlands should not be affected by this action.

F.11.2 GUNSITE 720 RUBBLE PIT, BUILDING N80,000’, E27.350*
TE

F.11.2.1 Assessment of No Action (No Removal of Waste and No Remedial or CIO-
sure Actions)

Description of Action

Under no action, the drums would remain in their present location. Four
groundwater monitoring wells would be installed and monitored quarterly for 1
year then annually for the next 29 years. Site maintenance would be continued
for the entire 30-year period.

Comparison of Expected Environmental Releases with Applicable Standards

Estimates of the environmental releases associated with the gunsite 720 rubble
pit were nOt determined because chemical constituents at the site did not

exceed the selection criteria.

TC

*The reference source of the information in this section is Huber and Bledsoe,
1987b.
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Potential Impacts (Other Than Releases)

Aquatic Resources

TC
TE

Aquatic impacts, if they were to occur, would involve Upper Three Runs Creek,
since this stream receives both groundwater and surface-water flow from the
site. However, there is no indication of aquatic impacts, based on data at

the site.

Terrestrial Resources

Terrestrial effects associated with no action for the Gun Site 720 rubble pit
include a potential for uptake of contaminants in the drums by the vegetation
growing at or near the waste site. Also, wildlife could come into contact

with wastes.

Endangered Species

As noted in Table F-35, no endangered species or critical habitats have been

identified in the vicinity of the waste site. However, American alligators

have been reported in Upper Three Runs Creek, approximately 600 meters south
of the site, and bald eagles have been sighted flying over the general site
area. Because of the distances involved, it is unlikely that alligators would

be adversely affected by no action.

Wetlands

Wetland communities found within 200 and 1000 meters of the gunsite 720 rubble
pit are given in Table F-35. The only wetland type present within this radius
is bottomland hardwood forest. No adverse impacts are expected, based on
available information.

F.11.2.2 Assessment of No Removal of Waste and Implementation of Cost-
Effective Remedial and Closure Actions as Required

Description of Action

Under the no-was te-removal-and-c losure action, ren!aining liquids in the drums
would be stabilized with cement, bentonite, or another appropriate substance,
and the drums would be buried. The excavated area would then be backfilled to
grade and seeded. Four groundwater monitoring wells would be installed and
monitored quarterly for 1 year, then annually for the next 29 years. Site
maintenance would be continued for the entire 30-year period.

Comparison of Expected Environmental Releases with Applicable Standards

Chemical constituents have not been identified for this waste site, and
environmental releases have not been established. Additional studies are
needed to determine whether stabilization of the drummed waste would eliminate
possible future environmental releases.
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Potential Impacts (Other Than Releases )

Aquatic Resources

As noted in Section F.11.2.1, no aquatic impacts are expected, based on data
at the site. Stabilization of the contents of the drums and their subsequent
burial would eliminate tbe surface transport of wastes to Upper Three Runs
Creek and lessen groundwater transport.

Terrestrial Resources

This action should eliminate the potential for direct contact of wildlife with
the wastes at the site. During burial , refilling, and grading of the
stabilized waste drums, noise and construction activities could cause
temporary displacement of wildlife.

Endangered Species and Wetlands

The discussion in Section F.11.2.1 is generally applicable to this closure
action. Closure activities could temporarily discourage eagles from flying
over the area.

F.11.2.3 Assessment of Removal of Waste to the Extent Practicable, and Imple-
mentation of Cost-Effective Remedial and Closure Actions as Required

Description of Action

Under the waste removal and closure action, any drums found during excavation
would be removed and transported to a was te storage/disposal facility.
Approximately 35 cubic meters of soil located around the buried drums would
also be excavated and taken to the same facility. Soil cores would be

collected from the bottom of the excavation to determine if any contaminants
are present. If no contamination is detected, no groundwater monitoring wells
would be installed, and the site would be backfilled to grade and seeded. If
contaminants are detected, four groundwater monitoring wells would be

installed and monitored quarterly for the first year, then annually for tbe
next 29 years . Site maintenance would be continued for the entire 30-year
period.

Comparison of Expected Environmental Releases with Applicable Standards

As in the other actions, no chemical constituents of concern were identified
for this waste site; therefore, no environmental releases were estimated.

However, removal of the waste and backfilling the basin could reduce the

possibility of environmental releases.

Potential Impacts (Other Than Releases)

Aquatic Resources

This action would
Three Runs Creek.

offer the best protection against contamination for Upper

TE
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Terrestrial Resources

Removal of waste drums and soil followed by regrading and revegetation of the
site would reduce the potential for contaminant exposure to terrestrial

species. Noise and construction activities would cause temporary disturbance
to wildlife.

Endangered Species

The discussion presented in Section F.11 .2.1 is applicable to this section as
well.

Wetlands

Removal of drums and contaminated soil would prevent any possible contamina-
tion to wetlands . Operations associated with cleanup of the site would be
conducted to minimize erosion and sedimental ion.
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Figure F-1 O. TNX-Area Waste Sites
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Potential Building
Number Waste Type Site Name

5-1

Number

A D-Area Burning/Rubble Pit*
5-2 A

431-D
D-Area Burning/Rubble Pit+

5-3
431-l D

■ TNX Burying Ground
5-4 ●

643-5G
TNX Seepage Basin (old)+

5-5 ●
904-76G

T~lY <.=?page Basin (new) ● 904-102G..7. “-.

6-1 A D-Area Oil Seepage Basin 1631-G

11.2 A Gunsite 720 Rubble Pit N80E2735

“Indicates that waste type may be contained in the ~a~te site

A–Hazardous
■ – Low-levelradioactive
● –Mixed

Figure F-10. TNX-Area Waste Sites (continued)
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Potential Building
Number Waste Type Site Name Number

7-1 ● Road A Chemical Basin’ 904-ill G

‘Indicates that waste type may be c~”tai”ed i“ the ~aSte Site

● –Mixed

Figure F-11. Road A Area Waste Site
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Potential Building
Number Waste Type SiteName Number

8-1 A K-Area Burning/Rubble Pit’
8-2

131-K
A K-Area Acid/Caustic Basin” 904-80G

B-3 ■ K-Area Bingham Pump Outage Pit” 643-l G
8-4 ■ K-Area Reactor Seapage Basin 904.65G

“Indicates that waste type may be contained in the waste site
A–Hazardous

■ —Low-level radioactive

Figure F-1 2. K-Area waste Sitea
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F.,

1,0 foot=0.3048 meter
L ReactorA,,, ‘-’ ‘“

Legend .. followingpage

Figure F-1 3. L-Area Waste Sites
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[

Number

9-1
9-2

9-3
9-4

9-5

9-6

9-7
9-8

9-9
9-1o

9-11
9-12

Potential

Waste Type

A

A
A
A
A

:
A
A
8
❑

●

I Building
Site Name Numbe~

L-Area Burning/Rubble Pit’ 131-L
L-Area Acid/Caustic Basin’ 904-79G
CMP Pit
CMP Pit

CMP Pit

CMP Pit

CMP Pit
CMP Pit

CMP Plt

L-Area f3ingham Pump Outage Pit’
L-Area Bingham Pump Outage Pit*

L-Area Oil and Chemical Basin’

080-17G

080-17,1 G

080-1 8G

080-181G
080- 182G

080-IR3G

080-1 9G
643-2G

643-3G
904-83G

‘Indicates that waste type may be contained in the waste site

A–Hazardous
■ –Low-level radioactive
~–Mixed

Figure F-1 3. L-Area Waste Sites (continued)
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P ReactorAre,

, I I

“Indicates that waste type may be contained in the waste site
A–Hazardous

■ –Low-level radioactive

Figure F-74. P-Area Waste Site
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>te:Elevationsare infeet above Scale (kilometers)
mean sea level n
1.0 foot=O.3048 meter

A Savannah RiverLaboratory.nd ‘~ ‘b
AdministrationAre.

M Fueland TargetFabrication

Legend on following page Figure F-1. A- and M-Area Waste Sites
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Number

1-1

1-2

1-3
1-4
1-5
1-6
1-7
1-8
1-9
1-1o

1-11
1-12

1-13

Potential

Waste Type

:

A
A
A
A
A
●

●

●

●
●

●

] 8uilding

Site Name Number

71 6-A Motor ShoD SeeDaae Basin I904-101G

Metals Burning Pit “

Silverton Road Waste Site
Metallurgical Laboratory 8aain’

Miscellaneous Chemical 8asin*
A-Area 8urning/Rubble Pit”

A-Area Burning/Rubble Pit’
SRL Seepage Basin

SRL Seepage Basin

SRL Seepage Basin
SRL Seepage Basin
M-Area Settling 8asin

731-4A
731-3A

904-1 10G
731-5A

731-A
731-1A

904-53G

904-53G
904-54G

904-55G
904-51G

Lost Lake I 904-1 12G
.‘Indicates that waste tyDe may be contained in the ~a~te site

A–Hazardoua

.–Mixed

Figure F- I. A-and M-Area Waste Sites (continued)
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Vegetation Cover
\

T

0.6 Meter

!f
,,

0.3 Meter

J’ -

0.3 Meter

f
i

0.6 Meter

L

Permeability of Drainage Layer > 1 x 10-3 cm/sec

Permeability of Clay < 1 x 10-7 cm/sec

Infiltration Reduction 99%

Figure F-2. Low-Permeability Cap

F-n



2

legend:

1. Crushed stone or washed gravel (8 to 15 cm uniform-size stone]. Approximately 0,6 m thick.
2. Geotextile filter fabric.

3. Common borrow fill, Thickness varies from O to 1 m.
4, Low-permeability cap. Group approximately 1.3 m thick.

5. Topsoil. Approximately 0,6 m thick.

6, Remove existing dike and use as fill where needed,

Figure F-3. Typical Basin Backfill Details of SRL Seepage Basins
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6
— Elevation 106 m

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Original Ground Surface /

Stream

Legend:
1. Crushed stone or washed gravel (a to 15 cm uniform-sizeStOne].Approximately 0.6 m thick
2. Geotextilefiberfabric.
3, Common borrow fill.Thickness variesfrom O to f m.
4. Low-permeability cap. Group approximately 1.3 m thick.
5. Topsoil.Approximately 0.6 m thick.
6. Remove existingdike and use as fillwhere needed.

Figure F-4. Backfill Detaila for SRL Seepege Baain 4
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F,H SeparationAreas

Legend .. followingpage

Figure F-5. F- and H-Area Waste Sites
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Numbel

2-1

2-2
2-3
2-4

2-5
2-6

2-7
2-8

2-9

2-1o
2-11

2-12
2-13

2-14

2-15
2-16
7-17

Potential I
Waste Type Site Name

A
A
A
A
■

■

■

●

●

●

●

●

●

●

●

●
●

F-Area Acid/Caustic 8asin”

H-Area Acid/Cauatic 8asin”
F-Area Buming/Rubbla Pit’

F-Area Burning/Rubble Pit*
H-Area Retention Basin

F-Area Retention Basin

Radioactive Waste Burial Ground
Mixed Waste Management Facility

Radioactive Waste Burial Ground
F-Area Seepage Basin
F-Area Seepage Basin

F-Area Seepage Basin

F-Area Seepage Basin (old)
H-Area Seepage Basin

H-Area Seepage Basin
H-Area Seepage Basin

H-Area Seeoaae Basin

‘Indicates that waste type may be contained’ in the waste site

A–Hazardous

■ –Low-level radioactive
● - Mixed

Building
Number

904-74G

904-75G
231-F
231-l F

281-3H

281-3F
643-7G

643-28G

643-G
904-41 G

904-42G

904-43G
904-49G

904-44G
904-45G

904-46G

904-56G

Figure F-5. F- and H-Area Waate Sites (continued)
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b u {J ]:... “ ?
,te:Elevationsare infeet above

mean sea level
U.a!c ,r.,l”,,!=L=l.,

1.0 foot=0.3048 meter
o 1 2 Cw

IR ReactorA>ea

C..la(.,,,.-.+”.., a

Number

3-1

3-2
3-3

3-4
3-5

3-6

3-7
3-8

3-9
3-1o

3-11
3-12

Potential

Waste Type

A
A
A

9
●

■

■

m
m
●

●

SiteName

R-Area Burning/Rubble Pit”

R-Area 8urning/Rubble Pit”
R-Area Acid/Caustic Basin*

R-Area Bingham Pump Outage Pit’
R-Area Bingham Pump Outage Pit*
R-AreaBingham Pump Outage Pit’
R-AreaReactorSeepage Basin
R-AreaReactorSeepage Basin
R-AreaReactorSaepage Basin
R-AreaReactorSeepage 8asin
R-AreaReactorSeepage Baain
R-AreaReactorSeepage Baain

‘Indicateathatwaste type may be containedinthewaste site

8uilding
Number

131-R
131-lR
904-77G
643-8G
643-9G
643-1OG
904-57G
904-58G
904-59G
904-60G
904-103G
904-104G

A–Hazardous
■ –Low-levelradioactive

Figure F-6. R-Aree Waste Site
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Legend: 4B

_ = _ Covered Basins

Figure F-7. Map of R-Area Reactor Seepage Basins Showing Area To Be Capped (crosshatched)
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o-

30 -

60 -

90 -

120 -

150 -

180 -

210 -

F
~ 240 -

c
K 270 -

z 300-

330-

360-

390-

420-

450-

480-

Backfilled Basins

20

‘1r.-
.1 mR/hr

~

0.1

4

50

40

2

5

Basin 1 Basin 2 Basin 3 Basin 4 Basin 5

Figure F-8. Dose Rate (mR/hr) in R-Area Seepage Basins Measured in Dry Monitoring

Wells
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mean sea level
1.0 foot= 0,3048 mete,

CS CentralShop,
c ReactorAre.

I I Potential

\ ..
Scale (kilometers)

o 1 2G

m
4-4

1.

A
4-5 A
4-6

SiteName

CS Burning/Rubble Pit’
CS Burning/Rubble Pit’

CS Burning/Rubble Pit’
C-Area Burning/Rubble Pit’

Hydrofluoric Acid Spill Area*
Ford Building Waste Site’

Ford Building Seepage Basin

SRL Oil Test Site

Building
Number

631-l G

631-5G
631-6G
131-C

631-4G

643-n G
904-SIG

080-1 6G

‘Indicates that waste type may be contained inthewaste site
A–Hazardous
■ –Low-levelradioactive
.–Mixed

Figure F-9. C- and CS-Area Waste Sites
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Table F-1. Predicted 14aximumConcentrations of Various Constituents
at Metals Burning Pita

Predicted maximum concentration

No action No removal and closure Removal and closure
floni taring data

Applicable maxi m“m mean
Constituent standardc concentrate on l-m well 100-m wel 1 l-m well 1OO-M well 1+ well 100* well

y Cadmium 1.0 x 10-2 1.4 x 10-2 (d) (d) (d) (d) (d)

a

(d)
(well ABP 3)

Tetrachloroethy lene 7.0 x 104 1.5 x 10-3 2.2 x 10-3 1.9 x 10-3 2.1 x 10-3 9.3 x 10-4 (e)
(wel 1 ABP 2A) (1980) (1994) (1980)

(e)
(2025)

Trichloroethylene 5.0 x 10-3 4.8 X 10-2 1.0 x 10-1 9.1 x 10-2 1.0 x 10-1 6.B x 10-2 (e)
(well ABP 3) (1978)’ (1989) (1978)

(e) I TC
(2000)

‘Source: Adapted from Pickett, Husks, and f4arine, 1987. Concentrations are in milligrams per liter.
bN”mber in parentheses represents year in which concentration was reached or is expected to be reached. I TC
CEPA, 1985a, b, and EPA, 1987.
dcon~titue”t did “ot meet threshold selection criteria for PATHRAEmOdeling.
‘Not modeled because the contaminants of concern are assumed to have leached beyondthe ZC,neof ex~~vati~”by the timep~~dial ~ct+on
would occur.



Table F-2. Predicted Haximm Concentrations of Tetrachl oroethylene and Trichloroethylene at Silverton Road Waste Sitea

Predicted maximum concentr?.tie”

NO actionb No removal a“d c1os. re Removal a“d c1osure

APP1 icable Maximum monitor d
q COnstituent standardc concentrateon a 1* well 100-m well 1* well loo-m ‘“’cl1 l-m well 1004 Wel1

L
b Tetrachlo,oethyle“, 7.0x 10-4 3.7x 10-2

(Well SRW6)
1.4 x 10-1 7.6 x 10-2
(1979) (1985)

(e)

Trichlor.aethylene 5,0 x 10-3 1,4 x 10-2 1,3 . 10-1 7.1 x IO-2 (e)
(Well SRW6) (1976) (1982)

(e)

(e)

(e) (e)

(e) (e)

aSo.rce: Adapted from Scott, Killian, Kolb, Corbo, and Bledsoe, 1987. All concentrations are in milligrams per 1iter,
bNu,nberin parentheses represents year in hich conce”tratio” was reached. ITC
CEPA 1985a,b, and EPA, 1987.
dconcentrations measured on May 4, 1984.
%alue identical to that of no action.



Table F-3. Predicted Maximum Concentrations of Various Constituents at
f4etallurgical Laboratory Basina

Predicted maximum concentration

No action No ramoval and closure Removal and closure
140nitoring data

Applicable maxi mummean
Constituent standardc concentrate ond 1+ well 100* well l-m well 100-M well l-m we?l 100+ well

Tetrachl oromethane 5.0 x 10-3

1,1, I-trichloroethane 2.o x 10-1

(e) 1.6
(1993)

5.3 x 10-1
(1994)

2.7 X 10-2
(1992)

(f)

1.6
(1994)

5.2 X 10-1
(1991)

2.6 X 10-2
(1992)

(f)

3.8 X 10-1
(2086)

(e)

3.8 X 10-1
(2086)

1.3
(2001)

4.4 x 10-1
( 1999]

2.2 x 10-2
( 2000)

(f)

1.3
(2001)

4.3 x 10-1
(1998)

2.1 x 10-2
(1998)

(f)

(f)

(f)

(f)

(f)

(e) (e)

5.0 x 10-3

7.0 x. 10-4

1.3 x 10-2

10-20

40-60

6.0

4.5 x 10-1
(well AM8 2)

Tri chl oroethyl ene

~ Tetrachl oroethyl ene

G
Nickel

Gross alpha

6.0 X 10-3
(Well AMB 2)

(f) (f)

2.0 x 10-2
(Well AMB 2)

(f) (f) (f) (f)

(f)

(f)

7.4 x 101
(wel 1 AMB 1A)

(f) (f) (f) (f)

Gross beta

Radi UM

4.8 X 107
(well AHB 1A)

(f) (f) (f) (f) (f)

1.0 x 101
(well AMB 1A)

(f) (f) (f) (f) (f)

aSource: Adapted from Michael, Johnson, and Bledsoe, 1987. Concentrations are in mill igrws per 1 i ter for chemicals a“d pi~~c”rie~
per 1i ter for radionuclides.

bN”mber i“ parentheses represents year in which concentration is expected tO be reached.
CEPA, 1985b, 1986, 19B7. I

TC

dDataare for AMB series water table monitoring well S.
‘Below standard.

Trichloroethylene a“d tetrachloroethy le”e co”ce”trations are single well maxima.

‘Not model ed.



Table F-4. Predicted Maximum Concentrations of Tetrachloroethyl ene at
Hi scell aneous Chemical Basina

Predicted maximum concentration

No action No removaland c1osure Removal and closure

Applicable
Constituent standard l-m well 100+ well 1+ well 100* wel 1 l-m well 100* well

.,

~
Tetrachloroethy lene 7.0 x 1O-4(C) 2.2 x 102 2.2 x 102 1.0 x 102

(1990)
1.0 x 102

(1991) (2024) (2025)
(d) (d)

aSource: Adapted frm Pickett, Husks, and Marine, 1987. Concentrations are in milligrams per liter.
bNumber i“ parentheses represents year in which concentration is expected to be reached.
CEPA, 1985a.
dvalue ide”ti~al to that for nO acti On.

TC



Table F-6. Predicted Maximum Concentrations of Various Constituents at the C-Area
Burning/Rubble Pitsa

Predicted maximum concentration

No acti onb No removal and closure Removal and closure
Monitoring data

Applicable maxi mummean
Constituent standardc concentrate on l-m well 100-m wel 1 l-m well 1OO-M wel 1 l-m well 1OO-M well

Cadmiurn 1.0 x 10-2 1.5 x 10-2 (d) (d) (d) (d) (d) (d)
(well FBP 3A)

Lead 5.0 x 10-2 2.2 x 10-1 (e) (e) (f) (f) (f) (f)
(well CRP 1)

Mercury 2.0 x 10-3 3.4 x 10-3 (d) (d) (d) (d) (d) (d)
(well 0BP2)

Nitrate 10 55 (d) (d) (d) (d) (d) (d)
(well LRP1)

Trichloroethylene 5.0 x 10-3 2.69 1.9 1.8 (f) (f) (f) (f)
(well CRP 3) (1978) (1983)

Gross alpha 10-20. 2.5 X 101 (d) (d) (d) (d) (d) (d)
(well CRP 3)

Gross beta 40-60 56 (d) (d) (d) (d) (d) (d)
(well FBP 1A)

Radi IJQI 6.0 7.5 (d)
(well CRP 3)

(d) (d) (d) (d) (d)

aSOurce: Adapted f Pm Huber, Johnson, and Marine, 1987. Concentrations are in
picocuries per liter for radionuclides.

mill igrms per 1i ter for chemicals and

bNumber i” p~renthe~e$ represents year in which concentrate on was reached.
CEPA, 1985b, EPA 1987.
‘Not model ed.
eBelow standard.
fvalue identical to that for no acti On.

gConcentration given for TOH.

I TC

I TC

I

TC



Table F-7. Predicted Ilaximum Co centrations of Various Constituents at the
SRL Seepage Basinsa, B

PATHRAE+odel ed maximum concentrate on W+thout remedial action
c,d

No waste removal Waste rmoval
No action and closure and closure

Monitoring data
Appl i cable maxi mummean

Constituent standard concentrate on l-m well 100-m well l-m well 100+ well l-m well 100+ well

Arsenic

Nickel

Tritium

0.05 (e) 0.74 0.21 0.073 0.066 0.073 0.066
(2115) (2135) (2435) (2425) (2405) (2425) TC

(e) (e) (e) (e) (e)0.013 0.034 (e)
(Wel 1 ASB 4)

87,000 (f) 320,000 200,000 320,000 200,000 320,000 200,000
(1962) (1968) (1962) (1968) (1962) (1968)

a Fouler, et al ., 1987.
b~~~~ratio”~ are in mill i grm~ per 1i ter for chmicals and pi cocuries per 1i ter fOr radi Onuclides.

CEPA, 1985b, except where othetwi se indicated. Nickel f rm EPA, 19B6. ICRP Publication 30 (ICRP, 1978) method-
ology was used to calculate radionucl ide concentrations that yi eld annual effective whole-body dose of mill i run.

dNumber i“ Parentheses ~epre~ent~ year i n which concentrate on was reached or is expected tO be reached.

eBelow applicable standard.
f Not reported.



\

Table F-8. Predicted MaximumConce trations of Various Constituents at the
M-Area Settling Basina, 8

PATHRAEflodel ed maximum concentrate on without rwedi al acti Onc
\

No waste r~oval Waste rmoval
Monitoring No action

data
and closure and closure

Appl i cable maxi mummean
Constituent standard concentration 1+ well 1OO-M well l-m well 100-m well l-m well 100* well

Bari urn

CadmiUM

Lead

Nitrate

Tetrachloroethy lene

Trichloroethylene

1, T, l-trichl oroethane

Gross alpha

Gross beta

Radi urn

1.0 (f) 16
(2231)

0.01 (f) 0.15
(2279)

0.05 (f) 0.076
(1991)

10.0 132 9300
(Well MSB 3A) (1991)

0.00079 15.6h 170
(2021 )

0.005 32.2h 63
(1991)

0.20 (f) 4.2
(1991)

10-20 21.4 (i)
(Well MSB 3A)

40-60 86.2 (i)
(Wel 1 MSB 3A)

6.0 22.3 (i)
(Well MSB 4A)

3.7
(2261)

o.03i
(2318)

0.074
(1990)

9200
(1990)

170
(2020)

62
(1991)

4.1
(1990)

(i)

(i)

(i)

1.8
(2532)

0.018
(2570)

(f)

2900
(2052)

91
(2072)

18
(2058)

1.2
(2058)

(i)

(i)

(i)

1.5
(2545)

0.014
(2597)

(f)

2900
(2052)

91
(2072)

18
(2059)

1.2
(2057)

(i)

(i)

(i)

3.0
(2252)

0.016
(2301)

0.065
(1995)

7900
(1995)

170
(2018)

53
(1996)

3.5
(1995)

(i)

(i)

(i)

(f)

(f)

0.064
(1994) Tc

7800
(1994)

170
(2020)

52
(1994)

3.5
I
TC

(1996)

(i)

(i)

(i)

a Adapted from Pickett, Colven, and Bledsoe, 19B7.
b~~~ratio”~ are in ~il 1igrm~ per 1iter for chemicals and picocuri es per 1i ter for radi Onucl ides.

cNumber i n parentheses represents year in *i ch concentrate on is expected to be reached.
dEpA ]g~sb, Nickelf ~M EPA, 19B6. ICRP Publ i cation 30 (ICRp, 197B) methodology WaS used to ca

rad~onucl ide concentrate ons that yi eld annual effective whol e-body dose of 4 mill i rem.
‘Moni toring data are for MSB water-table wells (Pickett, Colven, and Bledsoe, 1987). Concentrate Ons

represent maximum singl e-well means.
‘Below applicable standard.
gEPA, 1985a, EPA, 19B7.
‘Monitoring data for chl orocarbons reported i n construct on permit application (DOE, 1984)
lConstituent is not exolicitlv included in PATHRAE simulation; gross alpha and beta were included by e

,1c:u1ate

shown

I
n9

TC

specific radi O“UC1 ide” i“vent~ry.



Table F-9. Envir.nmental Data for A- and M-A... Waste Sites

N.n-PATHR4E-mode7ed gro.ndwater
contaminants exceeding ~

Area of freshwater biota criteria
wetlands Area of ground-

Distance to within Ends.ge~ed
Areal extent

water outcrop;
nearest 20~a:;::;o m sPya~

Waste site of site (m)
R:~::~d distance (.) to

wetland (m)
DilutiO

Contaminant Criterionc outcrop factora

716-A motor
shop seep-
age basin
(904-101G)e

Metals
burning
pit
(731-AA)f

~
P Silverton
. Road waste

site
(731-3A)9

Metal l”r-
gi cal 1ab-
oratory
basin
(904-] loG)h

Miscel-
1aneous
chemical
basin
(731-5A)f

63.1 x 10.7

120 x 120

212 x 62

31 x 12

6X6

800 0/2.2

Over 1,000 0/0

Over 1,000 0/0

0/21.4450

Over 1,000 0/0

NO endangered
species Gr
suitable habi-
tats observed
within
vicinity

N. endangered
species or
suitable habi-
tats observed
within
vicinity

No endangered
species or
s.itable habi-
tats observed
within
vicinity

NO endangered
species or
suitable habi-
tats obse,ved
within
vicinity

NO endangered
species or
suitable habi-
tats obsevved
within
vicinity

PH
Chrmim
copper
tier,”ry
Lead
Zinc

PH
Silver
Cadmi.m
;::yr

f4e4eury

Zinc

pH
Chromiu.
Copper
Mercury
Nickel
Zinc

pH
Silver
Cadmi..
Copper
Zinc
Gross Alpha
Gross Beta
Radium

4.6
0.055
0.0093
0.0005
0.012
0.069

4.33
0.0011
0.014
0.026
8,0
0,0003
0,017
0,23

4.4
0.009
0.017
0.073
0.05
6.6

4.6
0.0016
0.006
0.026
0.22
74.
48.0
9.7

NOdata avai 1able

6.5-9.0
0.011
0.00017
0.000012
0.000017
0.047

6.5-9.o
0.00014
0,00024
0.0022
1,0
0.000012
0,0026
0.047

6,5-9,0
0.00024
0,0022
0.000012
0.021
0.047

6.5-9.o
0.00014
0.00024
0.0022
0.047
15.0
42,0
5.0

N/A

Ti.s Branch;
914

Sava””ah Rive,;
4,000

Savannah River;
3,200

Sava””ah River;
13,000

TiresBranch;
610

NO information

2.86 x IO-6

6.04 x 10-6

4.84 x 10-7

1.47 . IO-3

F..tn.te, on last page .f table.



Table F-9. Environmental Data for A- and M-Area WaSte sites (continued)

Non-PATHRAEflodeled groundwater
contaminants exceeding ~

Area of freshwater biota criteria
wetlands Area of ground-

Distance to within Endangered water outcrop;
Areal extent nearest 20~am~gT~0m sp~a:: R;pooy~d distance (m) to Dilvtio

aWaste site of site (m) wetland (m) COntaminant Cri teri onc outcrop factor

A-Area
burningl
r.bble pit
731-A>

A-Aces
b.rni”gl
rubble .pit
731-lA1

:RLipyge

904-53G3

SRL seepage
basin
904-53GJ

SRL seepage
basin
904-54ti

SRL seePage
basin
904-55Gj

100 x 54.6

173,4 x 9.4

40,0 x 19,0

40,0 x 40.0

53.0 x 38

94.0 x 46.0

Over1,000 0/0 NO e“da.gered
species or
suitable habi-
tats observed
within
vici”<tyl

0“,, 1,000 0/0 NO endangered
species or
SU,table habi-
tats ob$erved
within
vicinityl

o

0

D

o 7.1135.2 NO endangered
species or
s.itable habi-
tats observed
within
vicinity

7.1/35.2 NO endangered
species or
suitable habi-
tats observed
within
vicinity

7.1/35.2 NO endangered
species or
suitable habi-
tats observed
within 200 m
of vicinity

7.1/35.2 No endangered
speciesor
suitable habi-
tats observed
within
vicinity

PH
Copper
Zinc

pH
COpper
Zinc

PH
Iron
Zinc
Radiu.

PH
Iran
Zinc
Radium

PH
Ir.”
Zinc
Radium

PH
1,0”
Zi“c
Radi“m

4,6
0.039
0.15

4.6
0.039
0.15

4.2
11.8
0.16
5.4

4.2
11.8
0.16
5.4

4.2
11.8
0.16
5.4

4.2
11.8
0,16
5.4

:::G;jO ~~8~h River; 1.52 x lo-6(m)

0.047 ‘

6.5-9.0 m~h River; 1,52 x lo-6(m)
1,0022 ,
0.047

6.5-9.0 Savannah River; 2.42 x lD-5
1,0 13,000
0.047
5,0

6.5-9.0 Savannah River; 2.42 K 10-5
I.0 13,000
0.047
S.o

f:;-9.0 W River; 2.42 x 10-5

0.047 ‘
5.0

6.5-9.0 Savannah River; 2.42 x 10-5
1.0 13,000
0.047
5.0

F..t”.tes on last page of table.



Table F-9. Fnvi.Onmental Data for A- and 14-AreaWaste Sites (continued)

No”-PATHi7AEaodel ed groundwave,
contaminants exceeding .

Area of freshwater biota criteria
wetlands

Distance to
Area of gro.nd-

withi” Enda”gered
Areal extent nearest 200 m/looo m

water outcrop;
spya~

Waste site of site (m)
R~~~:%d distance (m) to DilutiO

wetland (.) (acres) Contaminant Criterionc outcrop factora

M-Area 100 x 85
settling
basi”
(904-slG)k

~

$ Lost Lake 10-25 acres
(904-l12G)k

200 0.2/2,0 N. endangered pH 4.1 6.5-9.o upper Three 3,65 x 104
species .ar Gross alpha 21. 15.0 Runs Creek
critical habi- Gross beta 86. 42.0 4000
tats observed Radium 22. 5.0
within

100

vicinity,
except 1 alli-
gator which
has lived in
the basin
since 1985.

2.O/NO NrJendangered pH
data

4,1
species or Gross alpha 21,

6.5-9.0 UPPer Three 3,65 x 10+
15,0 RunsCreek

critical habi- [qo:mbeta 86, 42,0 4000
tats observed 22. 5.0
within
vicinity,
except as
noted fo,
904-51G

aConcentrations reported as milligrams per liter for chemicals and picocuries per liter for radionuclides.
bAverage value for gro.ndwater well containing highest concentration,
cBa$ed .. lCRP, 1979; EPA, 1985b,c, 1986; ~1, 1968.
‘Equivalent to groundwater flux divided by flow rate of receiving sti-em,
‘Data frm H.her, Johnson, and Bledsoe, 1987, except as otheniise indicated.
‘Data frm Pickett, M.ska, a“d Marine, 1987, except as otherwise indicated.
gData from Scott, Killi an, Kolb, Corbo, and Bledsie, 1987, except as otherwise indicated.
‘Data from Michael , .lohnson, and Bledsoe, 1987, except as otherwise indicated.
?Data from Huber, .70h”son, and Marine, 1987, except as othenvi se indicated,
JData frm Fowler et al ., 1987, except as otherwise indicated.
koata frm Pickett, Colven, and Bledsoe, 1987, except as othernise indicated.
lData On the area “ot given in site specific reference; however, based o“ other neavby waste sites, endangered species or suitable.habitat are not
expected.

calculation based .. groundwater flux for C-Area b.rni”glrubble pit.



Table F-1 1. Predicted Maximum Concentrations (mg/L) of Chromim at
Acid/Caustic Basinsa

Predicted maximum concentration

No acti onb No rmoval and c1osure Removal and c1 osure

Monitoring data
Applicable

Constituent standardc RnWr%onf l-m well 1OO-M wel 1 1* well 100-M wel 1 1-III well 1OO-M wel 1

Lead 5.0 x 10-2 (d) 5.4 x 10-2 5.4 x 10-2 (e)
(1971) (1971)

(e) (e) (e)

Tetrachl 0~0- 7.0 x 10-4 5.1 x 10-2 9.4 x 10-2 9.4 x 10-2 (e) (e) (e)

ethyl ene

(e)

(Well LAC 2) (1971) (1972)

a Adapted from Ward, Johnson, and Marine, 1987.
b~~~r:in pare”th~~e~ ~epre~e”t~ year in which concentrate on is expected tO be reached.

CEPA, 1985b . Tetrachloroethyl ene from EPA, 1985a.
d6elow applicable standard.
%alue identical to that for no action.
fTOH ~o”ce”tration a~~umed to be all tetrachloroethy lene.



Table F-12. Predicted Maximum Concentrations of Various Constituents at the H-Area
Retention Basina, b

PATHRAE+odel ed maximum concentrate onc

No waste removal Waste removal
No action. . and closure and closure

COnst{tuent
:::::::~e ::::;~;;:;~t’

l-m well 100-m well l-m well 100+ well l-m well 100-m well

StrOntim-90

Yttri UM-90

42

550

(e)

(e)

14000 (f) 3800
(2007)

(f) 2200
(2021)

(f)
(2021)

14000 (f) 3800 (f) 2200
(2007) (2021)

(f)
(2021)

aSource: Adapted from Scott, Killian, Kolb, Corbo, and Marine, 1987.
bConcentratio”s are in picocuries per 1i ter.

cYear of occurrence in parentheses.
dlcRp publication 30 (lCRp, ]g7~) ~ethodologY ~a~ “~ed tO dete~ine ~On~entratiOn~ that yield ~“”ual effective

whole-body dose of 4 mini rem.
‘Not reported.
f Bel ow applicable standard.



Table F-13. Predicted Maximum Cone ntrations of Various Constituents at the Radioactive
Waste Burial Groundsa. %

PATHRAE~odel ed maximum groundwater concentrate on without remedial acti onc

No action No waste removal and c1osu re Waste removal and closure

Appl i cabl ~
Constituent standard 1+ well 1OO-M wel 1 l-in well 100-m well 1-M well 100-m well

Cesium-134 7.4 x 101

1.1x 102

2.1 x 102

1.4x 10-1

1.0x 104

1.4x 101

1.3x 101

4.2 X 101

4.2 X 103

8.7X 104

2.4 X 101

5.5 x 102

2.3 X 102
(1957)

(e) 2.3x 102
(1957)

~i;5;)702

(e) 2.3 X 102
(1957)

~i;5;)702

2.5 X 103
(1957)

(f)

4.4 x 105
(1957)

6.7 X 102
(1957)

8.3 X 101
(1957)

1.0x 103
(1957)

1.3x 104
(1957)

2.1x 109
(1957)

4.1x 101
(1957)

1.0x 103
(1957)

(e)

Cesium-137

Cobal t-60

9.4 x 102
(1957)

2.9 X 102
(1962)

2.9 X 102
(1962)

4.7 x 102
(1961)

(f)

2.9X 102
(1962)

2.5 X 103
(1957)

1.5x 100
(2420)

4.4 x 105
(1957)

4.7 x 102
(1961)

2.5 X 103
(1957)

(f)

4.7 x 102
(1961)

Neptunium-237

-
&

Nickel-63
w

(f)

1.5 x 105
(1963)

4.4 x 105
(1957)

fi;5;)lo2

8.3 X 101
(1957)

1.0x 103
(1957)

1.5 x 105
(1963)

2.2 x 102
(1963)

2.9 X 101
(1963)

3.1 x 102
(1962)

4.6 X 103
(1963)

5.6 X 108
(1962)

(e)

1.5 x 105
(1963)

P1utoni “m-238

P1utoni urn-239

6.7 X 102
(1957)

2.2 x 102
(1963)

2.2 x 102
(1963)

8.3 X 101
(1957)

2.9 X 101
(1963)

2.9 X 101
(1963)

StrOntium-90g

Technetium-99

1.0 x 103
(1957)

3.1 x 102 ~c
(1962)

1.3 x 104
(1957)

4.6 X 103
(1963)

1.3 x 104
(1957)

4.6 X 103
(1963)

2.1 x 109
(1957)

5.6 X 108
(1962)

2.1 x 109
(1957)

Tritium 5.6 X 108
(1962)

Uraniu*238 4.1 x 101
(1957)

1.0 x 103
(1957)

4.1 x 101
(1957)

(e) (e)

Yttri uIn-90 (e) 1.0 x 103
(1957)

(e) (e)

Footnotes on last page of table.



Table F-13. Predicted Maximum Cone ntrations of Various Constituents at the Radioactive
%Waste Burial Groundsa, (continued)

PATHRAEfiodeled maximum groundwater concentrate on’without remedial actionc

No action No waste removal and closure Waste removal and closure

Appl i cabl~
Constituent standard l-in well 100-m well l-m well 100+ well l-m well 100-m well

Cadmium 1.0 x 10-2 ~i;3g)lo-2 (e) (e) (e) (e) (e)
I

TC

Lead

Xyl ene

5.0 x 10-2 1.9 x 100 :i:6;)lo-1 1.9 x 100
(1957) (1957)

2.0 x 1o-3 6.5 X 10-3 :i;6:)lo-3 6.5 X 10-3
(1957) (1957)

6.2 X 10-1 7.0 K 10-1 :;:5; )10-1 (e)
(2056)

:i:6:)70-1 1.9 x 100 fi:6;)lo-1
(1957)

2.3 X 10-3 :i:5;)lo-3 2.3 X 10-3
(1963) (1963)

(e) (e)

a .3aegge et al., 1987.
b~~~ratio”~ are in ~illi9rm~ per liter for chemicals and picocuries per liter for radi Onuclides.

cNumber in parentheses represents year in which concentration was reached or is expected to be reached.
dEPA l~~5b, ~xc.pt “here noted; lCRp publi~atiO” 30 (ICRp, lg7g) methOdOl Ogy was used to calculate radionuclide

yield an annual effective whole-body dose of 4 millirem; xylene standard from EPA, 1981b.
‘Below applicable standard.
‘Not reported.
9A” additional above standard peak for the ~obfle fraction of strontium90 exists at the l-meter well

predicted concentration of this peak is 3.5 x 10 picocuries per liter at year 2185.

(e)

concentrate ons

for no action.

that

The



Table F-14. Predicted Maximum Concentrations .f Vavious Constituents at the
F-Area SeePage Basins a.b

PATHSAE-odeled maximum concentrations without veinedial actionc

N. action

Monitoring data
APP1icable wxim me,.

Constituent standardc concentrate.“d 1-M well 1OO-M Wel1

Cadmi..

Lead

y Nickel

z
Nitrate

Triti.m

4.nericium-241

Iodine-129

Stronti..-90

Yttri..-90

0,01

0.0s

0.013

10

8.7 X 104

2.5

20

42

550

0.023 (e)
(wel1 FSB77)

0.198 0,051
(wel1 FSB 78) (2545)

0.086 (f)
(wel1 FSB 78)

309.1 1000
(wel1 FSB 78) (1987)

3.8 x 107 4.5 , 107
(wel1 FSB 78) (1957)

(h) 11
(2545)

(h) 230
(1988)

340000 1400
(2009)

(h) 1400
(2009)

(e)

(e)

(f)

1000
(1987)

2.7 , 107
(1964)

(f)

220
(1990)

(e)

(e)

N. waste removal and closure Waste removal and clos”ve

Four Mile Fo.r Mile Fo.r Mile
Creek l-alwell 1OO-M well Creek I-Ill well loo-,n well Creek

(e)

(e)

(f)

(e)

(e)

(f)

(e)

(e)

(e)

(e) (e) (e)

(e) (e) (e)

(f) (f) (f)

1000 1000
(1987)

(e)
(1987)

4.5 x 107 2.7 x 107 (e)
(1957) (1964)

(e) (f) (f)

88 88 (e)
(2036) (2037)

(e) (e) (e)

(e) (e) (e)

(e)

(e)

(f)

1000
(1987)

4.5 . 107
(1957)

(e)

88
(2036)

(e)

(e)

(e)

(e)

(f)

1000
(1987)

2.7 x 107
(1964)

(f)

88
(2037)

(e)

(e]

(e)

(e)

(e)

(e)

(f)

(e)

(e)

(e)

Footnotes o“ last page .f table,



Table F-14, Predicted Maximum Conce~tratiOns of V3ri0US constituents at the
F-Area Seepage Basinsa, (continued)

PATHUE+odel ed maximum concentrations without remedial actionc

NO action No waste removal and closure Waste removal and clos.re

Monitoring data
Applicable maxim”. mean FO;~e~kTe Fo~~e~kle

COnstit.ent staodardc concentrat~ond l-m well
Fog:eg~le

100* well 1+ well 100- Wel1 l-m well 100* well

Urani urn-238 24

Radi.m 6

(h) 2000 52 (e) 48 (e) (e) (e)
(2215) (2985) (2985)

63.00 (9) (9)
(wel1 FSEi78)

(g) (9) (9) (9) (9)

(e) (e)

(9) (9)

Gross alpha 10-20 3129 (9) (9)
(wel 1 FSBT8)

(9) (9) (9) (9) (9) (9) (9)

Gross beta 40-60 4035 (9) (9) (9) (9) (9) (9) (9) (9) (9)
(wel1 FSB 78)

aSOurCe: Adapted from Killian et al., 1987a,
bconcentrati.ns in milligrams per liter for chemicals and picocuries per Iiter for radion”clides.
CEPA, 1985b. ICRP Publication 30 (lCRP, 1979) methodology was used to determine radionuclide concentrations that yield annual effective whole-body dose
of 4 millirem,

doata are for FSB water-table monitoring wells. The concentration level provided for each co”stit”ent is the maximum single-well mean from FSB wells.
Time series data are not reported for tritium or stro”ti.m-90 in Killia” et al ,, 1987a. Triti”m concentration that is provided was detected in well FSB
78 on April 9, 1985. Strontium-90 data are maximum concentration data for the groundwater.

‘Below applicable standards.
‘Not reported or not modeled.
9Constitent was not explicitly modeled with F’ATHFIAE;9ros$ alpha and beta were mOdeled by estimatin9 sPecific radi Onuclide inventory



Table F-15. Predicted Maxim m Concentrations of Various Constituents at the Old F-Area
Seepage Basi na, K

PATHRAE-modeled maximum Concentrate Onc

No waste removal Was te removal
No action and closure and closure

Monitoring data
Applicable maximum mean

Constituent standardd concentrate one l-m well 1OO-M well la well 100-m well l-m well 1OO-M well

Lead

Nickel

Ni trate

Trichloroethylene

Urani urn-238

Strontium-90

Yttrium-90

Radium

Gross alpha

Gross beta

0.05

0.013

10

0.005

24

42

550

6

10-20

40-60

0.117
(well FN8 2)

0.045
(well FN8 3)

77.6
(well FN8 2)

0.021
(well FN8 3)

(h)

(h)

(h)

31.7
(well FN8 2)

203
(well FN8 2)

1234
(well FNB 2)

(f)

(9)

1600
(1956)

0.58
(1956)

3600
(2312)

900
(2027)

900
(2027)

(i)

(i)

(i)

(f)

(9)

(1::4)

0.023
(1965)

(f)

(f)

(f)

(i)

(i)

(i)

(f)

(9)

1600
(1956)

0.58
(1956)

310
(2370)

(f)

(f)

(i)

(i)

(i)

(f)

(9)

(1::4)

0.023
(1965)

(f)

(f)

(f)

(i)

(i)

(i)

(f)

(9)

1600
(1956)

0.58
(1956)

(f)

(f)

(f)

(i)

(i)

(i)

(f)

(g)

(1::4)

0.023
(1965)

(f)

(f)

(f)

(i)

(i)

(i)

a Adapted from Odum et al ., 1987.
b~~~~ratio”~ are i“ ~illi9ram~ per liter for chemicals and picocuries per liter for radi Onucl ides.

cYear of occurrence in parentheses.
dMCL~ for chemi cal s given in EPA, 1985b, 1987; heal th-based standard for nickel from EPA, 1986; for Tc

radi onucl ides, ICRP Publ i cati on 30 (ICRP, 1979) methodology was used to determine concentrate ons that yield annual
effective whol e-body dose of 4 mil 1i rem.

‘value listed for trichloroethylene is for TOH.
‘Eel ow applicable standard.
9Not modeled.
!Not reported.
‘Not explicitly included in PATHRAEmodel ; gross alpha and beta were modeled by estimating specific radionuclide

inventory.

L



Table F-16. Predicted Maximum Concentrations of Various Constituents at the H-Area
Seepage Basinsa

PATHRAE*odel ed maximum concentrateon without remedial actionb,,

No action NO waste removal and closure Waste removal and c1osure

Monitoring data
APP1 icab e maximum mean

Constituent standardA
Four Mile Four Mile

concentrateonb FO.F Mile
l-n!well 100* well Creek 1-M well 1004 well Creek l-m well 1Oo-m wel1 Creek

Chromium 0.05

0.05

0.002

0.013

10

10-20

40-60

6

87,000

0.136
(well HSB 68)

0,055
(well HSB 67)

0,0033
(well HSB 67)

0,037
(well HSB 69)

65
(wel1 HSB 69)

497
(well HSB 68)

10598
(well HSB 68)

34
(well HS8 68)

3.7 x 107
(well H6)

(9)

(9)

(e) (e) (e) (e) (e) (e) (e) (e) (e) TC

Lead 0.065
(2105)

(e) (e) (e) (e) (e) (e) (e) (e)

Mercury (e) (e) (e) (e) (e) (e) (e) (e) (e)

(f) (f) (f) (f) (f) (f) (f) (f) (f)

480
(1985)

(f)

480 480
(1986) ;;992) (1985)

370
(1995)

(f)

16 480 370
(1985) (1995) ;;000)

(f) (f) (f)

(2000)

Gross alpha

Gross beta

Radium

(f) (f) (f) (f)

(f) (f) (f) (f) (f) (f) (f) (f) (f)

(f) (f) (f) (f) (f)

1.0 x 107
(1965)

(e)

(f) (f) (f) (f)

Tritium 1,9 , 107
(1956)

31
(2105)

I.O , 107 1.7 x 105 1,9 x 107
(1965) (1979) (1956)

(e) (ej (e)

1.7 , 105
(1979)

(e)

1.9 x 107 1.0 x 107 1.7 * 105
(1956) (1965) (1979)

(e) (e) (e)
P1utoniurn-238 14

iodine-129 20 220
(1986)

210 (e) 130
(1990) (2008)

130
(2008)

(e) 130 130
(2008)

(e)
(2008)

Footnotes on last page of table



Table F-16. Predicted Maxim.. Concentrations of Various Constituents at the H-Area
Seepage Basins (continued)a

b,.
PATHRAEfiodeled maxim.. concentration withe.t remedial action

NO action No waste removal and closure Waste removal and closure

Mo.?toring data
Applicable maximum mean FO::e~kle Ff;ge~i1e

Co”sti tuent sta”dardd
Four Mile

concentrate onb l-m well 100* wel1 1+ well 100+ well 1+ well 100-inwell Creek

Americi.m-241 2.5 (9) 21 (9) (9) (e) (9) (9) (e) (9) (9)
(2105)

Uraniurn-234 21 (9) 46 (e) (e) (e) (e) (e) (e) (e) (e)
(2033)

Urani..-238 24 (9) 40 (e) (e) (e) (e) (e) (e) (e) (e)
(2033)

Nept.”i.m-237 0,14 (9) 19 1,3 (’3) 0.90 0,82 (9) 0,86 0,78 (9)
(1997) (2375) (2735) (2925) (2735) (2925)

Strenti..-90 42 i,800 1,800 (e) (e) 1,800 (e) (e) 1,800 (e) (e)
(1975) (1975) (1975)

Yttri.m–90 550 (9) 1,800 (e) (e) 1,800 (e) (@) 1,800 (e) (e)
(1975) (1975) (1975)

‘Concentrations are in milligrams per liter for chemicals a“d pic.curies per liter for vadion.clide$.
bFrom Killian et al., 1987b. Triti.m value is fo.r-yeav mean (1982 through 1985) Stronti.m-90 value is manimum for gro.ndwater.
cYear of occurrence in parentheses.
‘EPA, 1985b, except where noted. Health-based standard for nickel from EPA, 1986. lCRP P.blicatio” 30 (lCRP, 1979) methodology was used to
calculate vadion.clide c.nce”tratio”s that yield an”.al effective whole-body dose of 4 mill irem.

‘Below .PP1icable standard.
‘Not modeled; gross alpha a“d beta were modeled by estimating specific radionuclide inventory.
9N0t reported.



Table F-17. Environme.tal Data for F- ~.d H–Area waste sites

Non-PATHR4E*odel ed
contmi”ants exceeding ~

Area of freshwater biota criteria
wetlands Area of ground-

Distance to within Endangered
Areal extent 200 m11000 m

water outcrop;
nearest spec~s R~~[;~d distance (m) to Oilutio

a
Waste site of site (m) wetland (m) (acres) Contami“ant Criterionc outcrop factor

F–Area
acid/
caustic
basin
(904-74G)e

H-A Pea
acidl

y ca.stic
basin

a
N (904-75G)e

15.2 x 15.2 600 NO data NO e.da”gered PH
avai1abl e species or Silver

suitable Cadmi..
habi tat observed 1ron
with<. vicinitym Zinc

Gross aloha
Gross beta
Radium

4.9,9.6
0.003
0.003
2.1
0,54
84.

222.
10.

15.2 x 15.2 .1200 0/0 NO endangered NO data avai1able
species or
s.itable h?.bitat
obs~rved within
vie,nitym;
how~ver, a,bald

F-Area 18.9 x 83.8 1070 0/0
buu :9/

pit ~
231-F

F-Area 26.8 x 99.1 1070 0/0
:rni:gl

:i;-lFf

eagle has Deen
observed about
;~g ~:e;s from

NO endangered PH
species or Cadmi.m
suitable habitat Copper
obseryed within ~eury
.ic,.jtym

,Gross beta

NO endangered PH
species or Cadmi.m
s.itable habitat Copper
observed within Nee. ry
vicinitym

Gross beta

6,5-9.0
0.000012
Ei:~O008

0.047
15,0
42,0
5.0

4,3 6,5-9.0
0.015 0,00008
0.009 0.00066
0.0002 0,000012
0.057 0.047

56, 42.0

4,3 6.5-9.o
0,015 0.00008
0.009 0.00066
0.0002 0.000012
0.057 0.047

56. 42.0

upper Three
Runs Creek; 1525

Tributary to
FoIJrMile
Creek; 425

UPPer Three
Runs Creek; 1525

UPPer Three
Runs Creek: 1525

2.72 , 10-50

5.98 K 10-40

8.04 x 1O-5P

8,04 x 10-5p

TC

Footnotes on last page of table



Table F-17. Environmental Data for F- and H–Area Waste Sites (continued)

Non-PATHRAE+odel ed
Contafninantsexceeding ~

Area of freshwater biota criteeia
.;:;::s

Di*tance to
Area of gro.”d-

Endangered water outcrop:
Areal extent nearest 200 ./1000 m species

Waste site of site (m)
R;~~;%d distance (m) to

wetland (m) (acres)
Dilutio

data Contamina”t Criterionc 0.tcro9 facto,a

H-Area
rete”-
ti0“
basin
(281-3H)g

F-Area
rete”-
ti0.
basi”
(281-3F)g

RadiO-
active
waste
b.rial
gro.”d
(643-7G)h

Mited
waste
management
facility
(643-28G)h

Radio-
active
waste
b.ri.1
~rou;d

(643-G)h

36.6 x 61 200 0/78 NO endangered NO data avai1able
species or
habitat observed
witb,i” vicinity;
howsve,, a bald
eagle has been
observed about
250 meters from
the ,iten.

Tributary of 4.63 x 10-5
Four Mile Creek;
120

[Tc

0/4436.6 x 61 200 NO endangered NO data avai1able Four Mile Creek; 4,63 x 10-4
species or 1200
s.itable habitat
observed
within vici”ity

440 x 1100 0 4/194m NO endangered NO data available Four Mile Creek;
species or

2.73 x 10-2
1000

suitable habitat
observed within
vicinity

Site located within boundaries of site 643-7G; information the same as for that site

280 x 1100 1so 4/194m NO endangered No data avai1able
species or
suitable habitat
o?sevved within
v,ci”ity

Four Mile Creek; 2.73 X 10-2
1000

Footnote, .“ last Page of table,



Table F-17. Environmental Data for F- and H-Area Waste Sites (continued)

Non-PATHME*odel ed
contaminants exceeding a

Area of freshwater biota criteria
wetlands Area of gro.nd-

Oistance to within Endangered w,.zteroutcrop;
Areal extent nearest 200(~[~Og~ m S&tes R:$:~~d distance (m) to Dil.ti9

aWaste site of site (m) wetland (m) Contaminant Criterionc outcrop factor

F–Area
seepage
basin
904-41G1

27 x 84

F-A,,,
w

27 x 161

& seepage
bas,n

* 904-42G1

F-Area 94 x 219
seepage
basin
90443Gi

400

400

400

0/102

0/102

0/102

No endangered
species or
suitable habitat
observed within
,icinityk;
however, a bald
ea!ale has bee.
.bierved about
~133~;:rs from

NO endangered
species or
suitable hab~tat
obse~edkwi thin
vie,n,ty ;
however, a bald
eagle has been
observed about
400 meters From
the site

NO endangered
species or
,suitable habitat
observed within
,icinityb;
however, a bald
eagle has bee.
observed about
400 meters from
the $ite

PH
Copper
1,0”
Nickel
Zinc
GFOSS alpha
~d; :mbeta

PH
CO:y

Nickel
Zinc
Gross alpha
Gross beta
RadiU.

OH
~r:yr

Nickel
Zinc
Gross alpha
Gross beta
Radium

3.20
0.17
4.8
g:;86

3100.
4040.

63.0

3.20
0.17
4.8
0.086
5.1

3100.
4040.

63.0

3.20
0.17
4.8
0.086
5.1

3100.
4040.

63.0

6.5-9.o
0.002
I.0
0.019
0.047
15.0
42.0
5.0

6,5-9.0
;::02

0.019
0.047
15.0
42.0
5.0

6.5-9.0
0.002
1.0
0.019
0.047
15.0
42.0
5.0

Four Mile Creek; 7.5o . IO-3
490

Four Mile Creek; 7.5o . IO-3
490

Four Mile Creek; 7.5o . IO-3
490

TE

TC

Footnotes O. last page of table



Table F-17. Fnvironmental Data for F- and H-Area Waste Sites (continued)

Non-PATHF!AE*odel @d

Area of
cent.unina”tsexceeding ~
freshwater biota criteria

wetlads
Distance to

Area of grou”d-
within Endangered

Areal extent nearest 200 m/looo m
water outcrop;

species R~~;f~d
Waste site of site (m)

distance (m) to Dilutio
wetland (n) (acres) data Contaminant Criterio”c outcrop factora

01d 59 x 91
F-APea
seepage
basin
90449Gj

H-A,e, 27 , 73
seepage
basin
904-44Gk

H-Avea 36 x 140
seepage
basin
904~5Gk

200

200

200

0.1/166

3.8/184

3.8/184

NO endangered
species or
suitable habitat
observed within
vicinityk;
however, a bald
eagle has been
observed about
400 meters from
the site

NO endangered
species ir
suitable habitat
observed within
v,cinityk;
howevev, a bald
eagle has been
observed about
400 meters f,,.
the S:te

Footnotes on last Page of table.

PH
Copper
Nickel
Zinc
Gross alpha
;;ro:mbeta

PH
Copper
Nickel
Zinc
Gross alDha
Gross beka
Radiurn

3.5
0.007
0,22
0.045
0.91

202,
1200,

32,

3.8
0.030
0.037
3.1

497.0
10,600

34,

3.8
0.030
0.037
3.1

497.0
10,600

34.

6,5-9.0
0.0053
0.00066
0,0073
0.047
15.0
42,0
5.0

6.5-9.o
0.002
0.019
0.047
15.0
42.0
5.0

6,5-9,0
0,002
0.019
0.047
15.0
42.0
5.0

UPPer Three 4.53 x lo~
R.ns Creek;
900

Four Mile Cveek; 3.67 x 10-2
240

Four Mile Creek; 3.67 x 10-2
240

rc



Table F-17. Envir.nme.tal Data for F- and H-Area Waste Sites (continued)

N.”-PATHRAE-model ed
contaminants exceedin9 a

Area of freshwater biota criteria
W:::fi:s

Distance to
Area of ground-

Endangered water outcrop;
Areal extent nearest 200~~[ngg~ m s~t:s R;~~;~d distance (m) to Dilutio

Waste site
a

of site (m) wetland (m) Contaminant Criterionc outcrop factor

H–Area - 107 x 146 200 3.8/184 No endangered PH 3.8
seepage
basin

spec,es or Copper 0.030
s.i table habi tat Nickel 0.037

~n4a6~k observed,within Zinc 3.1
Gross alpha 497.0
Gross beta 10,600.

. .

3.8/184H-Area 9,7 acres
~

,200
seepage

a basin
m 904-56Gk

NO endangered
species or
suitable habitat
observed within
vicinityk;
however, a bald
eagle has been
observed about
~;~ ~~rs from

Radium 34,

PH 3.8
Copper 0.030
Nickel 0.037
Zinc 3.1
Gross alpha 497.0
Gross beta 10,600.
Radium 34.

aConcentrations are in milligrams per 1iter for chemicals and picoc.ries pev liter for radio.uclides.
bAverage value for grou”dwater viel1 cantaining highest .onte”t?&tion; levels rounded.
cBased on lCRP, 1978; EPA, 1985b,c; National Technical Advisory Comi ttee, 1968.
‘Equivalent to gro.ndwater flux divided by flow rate of receiving water body.
‘Oata from Ward, Johnson, and Marine, 1987, except as other.viseindicated.
‘Data frm Huber, Johnson, and Marine, 1987. exce.t as otherwise i.dicated.
gData frm Scott, Killian, Kolb, Corbo,
?Oata frcQIJaegge, Kolb, Looney, Marine. TOWIC
!D?.tafrom Killian et a}., 1987a, except as otherwise indicated.
JData frm Od.m et al. , 1987, exe..t .$ oiher-’ise indicated.
kData frm Killian et al., 1987t, ..
1Separate data not provided for sites 643-7G1643-28G
‘Data o“ the area not give” in site specific referen<

and Marii~l 1987, except as otherwise indicated.
er, and Cook, 1987, except as otherwise i“dicat(,d

b. exceot as otherwise indicated.
i and 643-G.
,ce; however, based .. other nearby waste $ites,

e,pected
‘Mayer, Hoppe, and Kennamer, 1986.
‘Calculation based on gro.ndwater flux for L-Area acid{ca.stic basin.
pCalculation based .. groundwater flux for C-Area b.rni”g/rubble pit.

6.5-9.o Four Mile Creek; 3.67 x 10-2
0.002 240
0.019
0.047
15.0
42.0
5.0

6.5-9,0 Four Mile Creek; 3,67 x 10-2
0.002 240
0.019
0.047
15.0
42.0
5.0

—

endange!-ed ,pec:ies or suitable habi tat are “Ot

rc



Table F-18. Predicted Maximum Concentrations of Various Constitents at R-Reactor Seepage Basins

PATHRdE&eled maxirnu,nco”ce”tration without rmedi al act!.“a

No action No waste rmoval and C]OS,,~ Waste removal and clos.re

Applicable Measured
Constituent standardb concentrate.” 1+ well 100-m well 1+ Well 100* *l 1 1+ well 1OO-7IWel1

Gross beta 40-60 1.5 . 104(C) (d) (d) (d) (d) (d) (d)
(well RSE 6)

Cesi.m-137 1.1 x 102 (e) 3.3 x 163 1.7 . 103 3.3 x 103 1.7 , 103 3.3 x 103 1.7 . 103
~ (1965) (1970) (1965) (1970) (1965) (1970)

. Triti.m 8.7 x 104 (e) 1,5 x 108 6.5 x 107 1.5 x 108 6.5 . 107
z (1963) (1969)

1.5 x 108 6.5 x 107
(1963) (1969) (1963) (1969)

Stronti.*90f 4.2 x 101 (e) 4.3 , 104 (9) 9.3 K 103 (9) 9.3 K Iol
(2094)

(9)
(2111) (2111)

Yttrium-90f 5.5 x 102 (e) 4,3 x 104 (9) 9.3 , 103
(2094)

(9) (9)
(2111)

(9)

aSo.rce: Pekkala, Jewell, Holmes, and Marine, 1987b. Number in parentheses represents year in which concentration was reached or is expected to be
reached

bEPA, 1985b. ICRP Publication,30 (ICRP, 1979) methodology was used to calculate radion.elide concentrations that yjeld annual effective whole-body
dose of 4 millirem.
cGross beta value is a 3-year mea” (1982 through 1984).
‘Not modeled.
‘Not reported.
‘Absolute peaks for fac~lit?ted transport fraction occurred at the 1* well in 1965 and at the 100~ well i“ 1970.
7,2 x 102 and 3,7 x 10 pC,/L, respectively. These peaks are not affected by the closure option,

The peak co”ce”tratio”s were

gEelo. applicable standard.



Table .F-20. E..ironmental Data for R-Area Wast. Sites

Non-PATHMLflodel ed
gro.ndwater contaminants exceeding

Area of freshwater biota criteriaa
Distance to wetlands

Areal
Area of gro.nd-

nearest within
extent

Endangered
wetland 200 mllooo m

water outcrop;
Speces

Waste site of site (m)
Report d

(m) (acres) %
distance (m) to Dilutio

Contaminant 1evel Criterionc outcrop factor a

R-Area
b.rning/
rubble pit
131-Re

R-Area
b.rningl

~ rubble
. pit
. 131-lRe
.

6.4 x 72.5 25o to
,Pond4; 335
‘to next
neare$t
wetland

10 x 71,9 250 to
Pond 4; 335
to next
nearest
wetla“d

R-Area 15.2 x 15.2 150
acidl
caustic
basin
(904-77G)f

R-Area 6x76
Bingham
p.mp
outage
pit
643-8G9

500

O/No data NO endangered
avai1able species obsevved

within vicinity;
howeve?, a
forme, ,ed-
cockaded wood-
pecker colon.
i, located .“
within 500.7

O/No data NO endangered
avai1able species observed

within vicinity;
however, a
form,, red-

NO data
avai1able

0/26.1 ac

NO endangered
species observed
within vicinity;
however. a
former ied-
cockaded wood-
pecker colony
is located
within 500 m,

NO e“dangeved
species observed
within vici”itv:

PH
Silver
Cadmi..
co::.,

Mercury

PH
Silver
CadmiU.
;;:?,

Mercury

however, a fo~ir
red-cockaded
woodpecker
colony is located
about 800. SE

PH
Silver
Cadmi.m
Zi“c

4.4
0.002
0,0023
0,008
2,3
0.0003

4,4
0.002
0.0023
0.008
2.3
0.0003

4.3
0.003
0.018
0.068

NO data available

6.5-9.o
0.00032
0.00036
Ll:lo34

0.000012

6.5-9.o
0.00032
0,00036
0.0034
1.0
0.000012

6.5-9,0
0.00032
0.00036
0.47

Par Pond ; 4,86 x 104j
1980 based on

Lower Three
Runs Creek
flOW

Par Pond; 4.86 x 104j
198o based on

Lowe, Three
Runs Creek
f1OW

Par Pond ; 1,65 x lo-4k
1525 based o“

Lower Three
Runs Creek
flow

Joyce Branch, 6.31 x lo~l
(drains to Par based O.
Pond); 57o Lower Three

Runs Creek
fl0.

Footnotes .. last page of table.



Table F-20. Environmental Data for R-Area Waste Site$ (continued)

Waste site

R-Area
Bingham
pump
outage
pit
643-9Gg

R-Area
Bi“gham
p..p
Ouj:~Gy t

R-Area
see9a9e

R-Area
seepage
basin
904-58Gh

Non-PATHRAE*odel ed
ground.ater contaminants exceeding

Area of freshwater biota criteriaa
Oistance to wetlands

Areal
Area of gvound-

“earest within Endangered
extent wetland 200 m/1000 m

water outcrop;
Spe:es R:&;j,d distance (m) to Dil.tie! TE

of site (m) (m) (acres) Contaminant Criterionc outcrop factor

5x76 500 0/26

8 x 159

9X90

11 x 93

ac

500 0/26.1 ac

450 0/78.6

450 0/78.6

NO endangered No data available
species observed
within vicinitv;
however, a fotiir
red-cockaded
woodpecker
colony is located
about 800m SE

Joyce Branch, 6.31 X 1041
(d,ains to Par based on
Pond); 570 Lower Three

Runs Creek
flOW

NO endangered NO data a.ai1able Joyce Branch, 6.31 X 10-41
species obsevved (drains to Par based on
within vici~ity; Pond); 570 Lwer Three

Runs Creek
fl0.

however, a rormer
red–cockaded
woodpecker
colony is located
about 800. SE

N. endangered NO data available Mill Creek 3.55 x 10-4
species observed (tributary to
within vicinity: upper Three Runs
however, a former Creek) ; 440
red-cockaded
woodpecker
colony is

NO endangered No data available
spec~es obse~ed
with?. vicin,ty;
however, a former
red-cockaded
~~cker

is located
within 1000 m

Mill Creek 3.55 , 10-4
(tributary to
upper Three Runs
Creek); 440

rc

Footnotes on last page of table



Table F-20. En”{rc,nmentalData for R-Area Waste Sites (continued)

Non-PATHRAE+odel ed
gro.ndwater contmina”ts exceeding

Area of freshwate, biota criteriaa
Distance to wetlands

Areal
Area of ground-

nearest within Endangered
extent wetland 200 m/1000 m

water O“tc,op;
species Report d

Waste site of site (m) (m) ( acres) data Contaminant 1,“,1%
dis~:;o(rn) to DilutiO~

Cviterio”c factor

R-Area
seepage
basi”
904-59Gh

12 x 90 450 0/78 ,6 NO e“dange,ed NO data available
species observed
within vicinity;
however, & former
red-cockaded
.Oodpeckev
,01o“y
is located
within 1000 m

Mi11 Creek 3.55 x lo~
(tributary to
Upper Three Runs
Creek) ; 440

R-Area 14 x 150 450 0/78 .6 NO endangered NO data available Mill Creek
seepage

3,55 x 10-4
species observed (tribut~vy to
within vicinity;

;;~!~oGh
UpPer Three Runs

however, a former Creek) ; 440
Ted-cockaded
woodpecker
ColOny
is located
within 1000 m

R-Area 9mx120m 450 0/78.6 NO endangered NO data available
seepage

Mill Creek 3.55 x lo<

basin
species obsevved (tributary to
within vicinity;

904-lo3Gh however, a fonne,
Upper rhree Runs
Creek); 44o

red-cockaded
woodpecker
.01onv
is loiated
within 1000 m

Footnotes on last Page of table



Table F-20. Envir.nmental Data fov R-Area Waste Sites (continued)

Non-PATHRAEflodel ed

Area Of
groundwater contaminants excneding

freshwater biota criteriaa
Distance to wetlands Area of ground-

Areal nearest within Endangered water outcrop;
extent wetla“d 200 m/1000 m species R:&~:~d distance (m) to D~a;~~!

Waste site of site (m) (m) (acres) data Contaminant Criterionc outcrop

R-Area 14x40m 450
seepage

~2~04Gh
~

.

E

0/78.6 NO endangered NO data available Hill Creek 3.55 . IO-4

species sbserved (tributary to
within vicinity; upper Three Runs
however, a Creek) ; 440
former red-
cockaded wood-
pecker colonY
i;,l~cated..”.;w,th7n luuu .,

aCo.centrations are in milligrams per lit:. for ~hemicals and pic.t.ries per 1iter for radion.clides.
bAverage value for gr..ndwater well c.nta~?in9 h,ghes! concentration.
cB&sed .. lCRP 30, 1978; EPA, 1985b,c; Nat,onal Techn,cal Advisovy C.mittee, 1968.
dEq.ivalent to gro.ndwater flux divided by flow rate of receiying stream.
‘Data from Huber, Johnson, and Marine, 1987, except as otherwise indicated.
‘Oata from Ward, Johnson, and Marine, 1987, except as .thevwise indicated.
9Daia frm P@kkala, ,Jewell, Holmes, and Marine, 1987a, except as otherwise indicated.
?Data frm Pekkala, Jewell , Holmes, and Marine, 1987b, except as otherwise indicated.
~Oata on the area not given i. site specific reference,;however, statement is based on information 9iven f.r the R-Area Bingham p.mP outa9e F’itwhich is
.1ocated nearby.
Jcalc.lated based on gro.ndwater flux for C-Area b.rning/r.bble pit,
‘calculated based on 9r.undwater flu. for L-Area aTid/ca.,tic basin.
lCalculated based on gro.ndwater flux for L-Area B,nghm pump outage pit.



Table F-21. Predicted Maximum Concentrations of Various Constituents at the Ford Building Seepage Basina, b
I

TE

PATHRAE+odel ed maximum concentrate on without remedial actionc

No waste removal Was te removal
No action and closure

Monitoring data
and closure

APP1 icab e maximum mean
Constituent standard A concentrate on l-m well 1OO-M well 1+ well 100-m well l-m well 1OO-M wel 1

Chromi urn 0.05 (e) 0.18 (e) 0.073 (e) (e)
(2334)

(e)

~

Nickel

(2393)

. 0.013
w

0.023 (f) (f) (f) (f) (f) (f)
m (well HXB 1)

Tri ti“m 87,000 (9) 11,000,000 7,000,000 11,000,000 7,000,000 11,000,000 7,000,000
(1966) (1973) (1966) (1973) (1966) (1973)

aConcentrations are in milligrams per liter for the chemicals a“d picoc”ries per liter for triti”m.
bsource: Pekkal a, Jewel 1, Holmes, Simons, and Marine, 1987.
cYear of occurrence i n parentheses.
‘EPA, 1985b, except where noted;

effect,;, whole-body doseof ‘ ‘c
Health-based standard for Nickel from EPA, 1986; ICRP Pub!~ cation 30 (ICRP, 1979)

methodol ogy was used to cal CU1ate radionucl ide concentrations that yield annual
4 millirem.

‘Below standard.
‘Not model ed.
9Not reported.



Table F-22. Enviponmental Data f~r C- and CS-Area Waste Sites

Non-PATHR4 E-modeled
gro.ndwater contaminants exceeding

freshwater biota criteriaa
Area of Area of ground-

Areal Distance to wetlands Endangered water outcrop;
extent nearest within Sya;es Repo?te

g
dista”r.e(m) to Di1.ti n

Waste site of sitem wetland 20D m/1000 m Contaminant 1evel Criterionc outcrop facto3

CS-Area
b.ruing/
rubble pi t
631-lGe

CS-Area
bur.ing/
r.bble pit
631-5Ge

CS-Area
b.r”i”g/
r.bble pit
631-6Ge

C-Area
b.r”ingl
rubble pit
131-cc

Hydro-
fl.oric
acid spill

t~4Gf

9.1 .61,0

10.7 x 117.3

9.1 x 88.4

7,6 x 106,7

9.1 x 9.1

150 No infor-
mation

150 NO i“for-
mati0“

600 O/NO i.for-
mati0“

400 0/55.6

200 0/35

No endangered
species 07
suitable
habitats ob-
served wjthin
vici”ity7

No e“da”gered
species or
suitable
habitats ob-
served within
vici”ityl

NO endangered
species or
suitable
habitats ob-
served within
vicinityl

NO endangered
species ir
sui table
habitats ob-
served within
vicinity

NO endangered
species or
suitable
habitats
obseryed withi,
“,cl”,ty

PH 4.40
Cadmi“m 0,002
copper 0.009
Zi“c 0.061

PH 4.40
CadmiU. 0.002
;::yr 0.009

0.061

NO data available

PH
Silver
Cadmi.m
copper
1,0”
Gross alpha
Radi..

5.06, 11.77
0.003
0.003
0.006
5.249

25.25
7,5

PH 4.40
Silver 0.001
Chromi.m 0.008
Mercury 0,00023

Footnotes on last page of table.

6,5-9.0 Four Mile
0.00022 Creek; 3355
0.002
0.047

Pe” 8ranch
2135

6,5-9.0 Four Mile
0.00011 Creek; 1250
0.00022
0.002
1.0

15.0
5.0

6.5-9.o cast.,
0.00011 500
0.002
0.000012

reek :

1.75 , 10-3j

1.7s . 10-3j

2.2 , 10-3j

8.75 x 10-4

1,26 x 10-5

TE

rc



Table F-22. Environmental Data for C- and CS-Area Waste Sites (continued)

Non-PATHK’AEflodeled
gro.ndwater contaminants exceeding

freshwater biota criteria
Avea of

A real
Area of gro.nd-

Distance to wetlands Endangered water outcrop;
e~tent nearest within Syape$s Re~:og

waste site of site wetland 200 mll000 m
distance (m) to

CO”tami“a”t CriteriOnc outcrop ~;~~~:an ITE

N. data availableFord Bldg. 6,7 x 51.5 600 0/22 NO e“dange,ed NO data available
waste site
643-11G9

species or
suitable
habitats
observed within
v,cinity

Fo,d Bldg. 12 x 24
seepage

;:i~lGh

700 0/21 Nfiendangered pH 4,38 6.5-9.0 Tributary of 1.36 x 10-3
species .r Cadmi.. 0,0016 0.00025 Pen Branch;
suitable Nickel 0,023 0.022 300
habitats ob-
served within
vicinity

?CO”centrati O”s are in milli.ar?.msoer 1iter f.. chemicals a“d picocuries per 1iter for radio”uclides
ghest concentration,
ethnical Advi sorv Comit tee, 1968.

‘Average value f.. gro.ndwat~r wili“conta~nin~”h~~
cBased on lCRP 30, 1978; EPA, 1985b,c; National T<
dEquivalent t. grou”dwater flu. divided by flow rate of receiving”strem.
‘Data from H.her, .lohnso”, and Marine, 1987, except as otherwise indicated.
‘Data fvom Huber and Bledsoe, 1987a, except as otherwise indicated,
‘Data fTO. H.her, Simnons, Holmes, and Marine, 19P- -----L -- -..erwise indicated
‘Data from Pekkala, ,Tewell, Holmes, Simnnn. =.. v
?Data 0“ area not give” i“ site specific
JCalc.l ation based o“ groundwater flux for C-Area b.ruing/r.bble pi c.

.,, . . . . . . .> ..!!.
.. .. .,,.Marine, 19B7, except as otherwise indicated.
c reference; however, based,?. other nearby waste sites, endangered species or s.itable habitat are not expected.

rc



Table F-23. Predicted Maximum Concentration of Various Constituents at
the Old TNX Seepage Basina, b I TE

PATHRAE-predicted maximum concentrations
for all closure optionsc

Monitoring data
Applicable maxi mummean

Constituent standardd concentrate+ One l-m well 100-m well Outcrop

Cadmiurn 0.01 0.015 (f) (f) (f)
(well XSB 4)

Chromium 0.05 (9) 0.079 0.077 (9)
(1983) (1986)

Lead 0.05 0.085 0.056 0.054 0.28
(well XS8 2) (1983) (1986) (1985)

Nickel

Nitrate

0.002

0.013

10.0

0.346 (9)
(well XS8 2)

0.274
(well XSB 2)

(9)

(9)

(9)

(9)

(9)

225 2100 2000 260
(well XS8 2) (1983) (1986) (1985)

Trichloroethylene 0.005 (h) 0.51 0.49 0.038
(1983) (1986) (1985)

Tetrachloromethane

Gross alpha

Gross beta

0.005 (h) 0.029 0.028 (9)
(1983) (1987)

10-20 202 (f) (f) (f)
(well XS8 4)

40-60 114
(well XSB 4)

(f) (f) (f)

Radium 6 92 (f) (f) (f)
(well XSB 2)

aSource: Adapted from Ouna”ay, Johnson, Kingl ey, Simons, 81 edsoe, and Smith, 1987a.
bConce”tratio”~ are i“ ~illi~rm~ per liter for chemicals and picocuries per liter for radionucl ides.
cYear of occurrence in parentheses.
dMCLs for chemicals given i n EPA, 1985b, 1985d, 1987; Heal th-based standard for nickel from

1986; for radi onucl ides,
EPA,

ICRP Publication 30 (lCRP, 1979) methodology was used to determine concentrations
that yield annual effective whol e-body dose of 4 mi 11 i rem.

‘Concentrations represent maximum si ngle-wel 1 means reported for XSB wel 1s (Ounaway, Johnson, Ki ngl ey,
Sim!nons, Bledsoe, and Smith, 19B7a; Zeigler, Lawrimore, and Heath, 1986)

‘Not modeled.
gBelow applicable standard.
‘Maximum mean concentrate on data “ot avai 1abl e.

I

I

TC

TC



Table F-24. Predicted Maximum COnce~trations of Vari Ous Constituents at the I TE
New TNX Seepage Basi na,

PATHRAE-modeled maximum concentration without remedial acti onc

No action No waste removal and c1 osure Waste removal and closure
Monitoring data

Appl i cable maximum mean
Constituent standard concentrate on I-m.well 1OO-M well l-m well 1OO-M well l-m well 1OO-M well

Barium 1.0 (e) 5.7 (e) 1.3 (e) (e) (e)
(2059) (2110)

~ Chromi urn 0.05 (e) 0.15 (e) 0.062 (e) (e) (e)
(2563) (2614)

G
0

Nitrate 10 (e) 4500 1900 1000 940 1000 940
(1987) (1990) (2005) (2007) (2005) (2007)

Uraniurn-238 24 (f) (e) (e) (e) (e) (e)
(25;?)

aConcentrations are in mi 11 i grams per 1i ter for chemicals and picocuri es per 1i ter fOr radi Onucl ides.
bsource: Ounaway, Johnson, Kingl@Y. Si~Ons, and Bledsoe, lg87b; ‘unaway, 1987b. I

TE

cYearof occurrencefn parentheses.
dEPA, l~85b, ~xcept “here .oted; ICRP Publ i cation 30 (ICRP, 1979) methodology was used tO

that yield annual effective whol e-body dose of 4 millirem.

cal CU1ate radi onucl ide concentrate ons

e8elow standard.
fNot reported; gross alpha below standard.



Table F-25. Environmental oat. for TNX-Area Waste Site$

Non-PATHRA-odeled contaminants
Area of exceeding freshwater biota criteri.a Area of

Distance to wetla“ds groundwater
nearest within Endangered outcrop;

A?eal extent wetland 200 ./1000 m species
waste site of site (m)

R;~;:~d
(m) (acres)

distance (m) ~~cilj;r
data Contaminant Criterionc to outcrop

O-Area b.rning/ 15.2 x 82.9 240 O/No data NO endangered species or
v.bble pit available s.itable habitat.seen
431-Oe within vicinity.>

O-Area bur”ingl 11.6 x 73.8 240 OtNo data
rubble pit available

~
431-lDe

.
W
W

TNX burying 20 x 20 250 0/192
ground
(643-5G)f

01d TNX seepage 23 x 42 100 9. 8/229
b.si n
(904-76G)g

NO e.da”gered species or
suitable habitat see”
within vicinity of site.i

N. enda”gev~d species or
suitable habitat
seen within vicinity.

NO e“dangeved species or
suitable habitat see”
within vicinity.

NO data available

ph
Beryllium
Cadmiu.
1,0”
Zinc
Copper.
Gross
alpha

Gross
beta

Radium

3.6
0.037
0.015
62,0
2,a
0.076

202,3

114.0
92,0

6,5-9,0 Savannah 1.54 x lo-6j
0.00014 River;
0,00024 1065
:::022

0.000012
0.047

42.0
5.0

6.5-9.0
0.0053
0.00024
1.0
0.047
0.0022

6.5-9.0 Sa\,annah 1.54 , lo-6j
0,00014 River;
0.00024 1065
0,0022
1.0
0.000012
0.047

42.0
5.0

Savannah 1.87 x 10-7
River;
400

Savannah 2.2o , IO-7
River;
300

15.0

42,0
5,0

rc

Footnotes on last page of table.



Table F-25. Environmental Data for Tt4X-AreaWaste Sites (continued)

Non-PATHRAE40deled contaminants
Area of exceeding freshwater biota criteriaa Area of

Distance to wetla“ds gro.ndwater
nearest withio E“da”gered outcrop;

Areal extent wetland 20~a~f;g~0 m species R;~~;%d
Waste site of site (.)

distance (.) ~~~~:~~n
data Contaminant Criterionc to outcrop

&iNX seepage :ryz$i”,

(904-102G)h Small basin,
3x6

200 0/196 NO endangered species or w
suitable habitat W*:
seen within vicinity PH

silver
Cadmiu.

Zinc
w-
W:
PH
Cadmiurn

Zinc

9.6
0.02
0.002
0.056
2.2
0.0013
0.006
0.16

4.7
IJ:O~16

8.3
0.0006
0.009
0.29

aConcentrations are in mill igrms per liter for chemicals and picoc. ries per liter for radi.n.elides.
bAverage value for groundwater well containing highest concentration.
cBased on lCRP 30, 1978; EPA 1985b,c; National Technical Advisory Comnit tee, 1968.
dEq.ivalent to gro.ndwater flux divided by flow of receiving stream.
‘Data from H.her, Johns... and Marine, 1987, except where otherwise indicated.
‘Data from D.naway, Johnson, K~ngley, S~mons, and Bledsoe, 1987a, except as othewise indicated.
gOata fram D.naway, Johnson, Klngley, S,mons, Bledsoe, and Smith, 1987a, except as otherwise indicated.
‘Data from D.naway, Johnson, Kingley, Simons, and Bledsoe, 1987b, except as otherwise indicated.
lData on the area not given in site specific reference; however, based o“ other nearby waste sites,
expected.
JCalcul ations based on gra.ndwater flux for C-Area burninglrubble pit

6,5-9.0
0.00014
0.00024
Ll::022

0.000012
0.00026
0.047

6.5-9.o
0.00024
0,0022
1.0
0,000012
0.00026
0.047

endangered species or

Savannah 1.21 x 10-6
River;
610

suitable habitat are not

rc



Table F-26. En.ironmental Data for D-Area Oi1 Seepage Basin

Non-PATHFAE*odel ed

Area of
gr..ndwater C.”tminants

exceeding freshwater biota criteriaa Area of
Distance wetlands

to within Endangered
gro.ndwater

outcrop;
Areal extent nearest 200~~[:g:; m ,Pzec R;~;;%d distance Diluti n

~ Waste site of site (m) wetland (m) C.ntmi “ant Criter:onc to O“tc?op factora

m
0 O-Area oi1 16.4 x 116.7 50 5,5/49.5 NO endangered species pH 4.50 6,5 - 9,0 Savannah 2.31 x 10-6

seep. e
8

seen in .ici”ity of site Copper 0.008 0.0022 River;
basin and no suitable habitat ~e ry 0.0002 0.000012 2100

within vicinity 0.012 0.00026 ITC
aconcent rations are in milligrams per liter for ch-icals and picocuries per liter for radiOn.elides.
bAverage value for gro.”dwater well containing highes~ concentration.
cBased on ICRP 30, 1978; EPA, 1985b:c; Nat,o”al Techn>cal Adv>sory Comittee, 1968.
dEq.ivalent to gro.ndwater flux div,ded by flow rate of receiving strem.
‘Data franiH.her, Johnson, a“d Bledsoe, 1987, except as otherwise indicated.



Table F-27. Em.ironnental Data for U.ad A Che,nical Basi.

Distance
Non–PATHRAE modeled contaminants

Area of
to

exceeding freshwater biota criteriaa Area of
wetland,

“carest within Endangered
groundwater

Arfile;jent wetland
outcrop;

200 mll 000 m
Maste site (m) (acres?

sp~a:s Rep.r @d
k

distance (m) Dil.t.o”
Contain<nant 1evel Criterionc to outcrop factorJ

Road A chemical 30 x 53; 200 0/79.3 Bald eagles have been
basin

PH 4.53
however, la,ger sighted i“ basin araa,f

(904-lllG)e area (3.7 acre,]
Cadmi.. 0,002

Thrse f“nn.r .-A- rn.pe, 0.01

6.5-9.o
0.00022
0.002

Four Mile 3.02 x 10-6
Creek and/or (assumes ou’t-
SWamp sys- C,OP to Four
..”,.,“” ‘:3- Creek).aS graded when’

si te was closed
cockadedwoodpecker ‘-”’ .=,,., . . . ,,, ,.
colonies are within

in 1973 1 kilt.nete,

?Concentrations are i“ milligrams c.er Ii ter for chemical. and oic.c.rie. oor liter fnr .adion,,.l+do.
‘Average valuefo? gro.ndwat~r well containing highest c~.ce.t~ati~.. ‘-”
cBas@d on ICRP, 1978; EPA, 1985b,c; National Technical Advisory Cmittee, 1968.
dEquiva)e”t to gro.ndwater flux divided by flow rate of receiving strem.
SData from Pickett, Musks. a“d Bledsoe, 1987. excec,t as othemise indica+od.
‘From Mayer, Hoppe, and Kennmer, 1986:

—. --

/



Table F-28. Predicted Maximum Concentrations of Groundwater Constituents at
K-Reactor Seepage Basina

PATHRAE-odeled maximum concentration without remedial acti onb

No waste removal and closure,
No action and waste removal and C1osure

Appl i cable Measured
Constituent standardc concentrate on l-m well 100-m well l-m well 1004 well

Tritium 8.7 X 104 2.8 x lo5d 7.2 x 106 4.4 x 106 7.2 X 106
(well KSB 1) (1960) (1967) (1960)

4.4 x 106
(1967)

StrOntium-90 4.2 x 101 (e) 1.2 x 103 (f) (f) (f)
(1997)

Yttrium-90 5.5 x 102 (e) 1.2 x 103
(1997)

(f) (f) (f)

a Pekkal a, Jewell , Holmes, and Marine, 19B7b. Concentrate ons are i n picocuries per 1iter. I
b~m~r: in pare”the~e~ ~epre~e”t~ the year i“ which concentrate on was reached or is expected tO be reached.

TE

CEPA, 19B5b. ICRP Publication 30 (ICRP, 1979) methodology was used to calculate radi Onucl ide concentrate Ons that
yield an annual effective whole body dose of 4 mil 1i rem.

dTri tin” ,aI”e is mean fOr 1986.

‘Not reported.
‘Below applicable standard.



Ar:l ,;;~ent

Waste site (.)

Table F-30. Environmental Data for K-Area Waste Sites

Non-PATHRAEflodeled co”taminants
Distance Area of exceeding freshwater biota criteriaa

to .::;;;:s
neare$t Endangered
wetla“d 200 m/1000 m species y;~~,ed

(m) (acres) data Contaminant Criterionc

K-A,,. 9.1 .70.1 550 O/NO data
b.r”ingl available
rubble It
(131-K)B

K–Area 15.2 x 15,2 650 O/No data
acid/caustic

T basin
available

(904-80G)f
L
.
m K-Area 18 x 122 600 0/1 .4

Binghm
pump o.ta9e
pit (643-lG)g

K–Area 21 . 41 200 0.1/100
seepage
basi“
(904-65G)h

N. endangered species
.r suitable habitat
observed .within
“ici”it,yl

NO endangered species
or suitable habitat
observed.within
vicinity>

NO endangered species
or suitable habitat
.bsevved w,thin
v,ci”ity

NO endangered species
or s.<table habitat
.bseryed within
vici”lty

aConcent rations are in milligrams per 1iter for chemicals and picocuries Per
bAverage value ?.. gro..dwater well containing highest concentration.
cBased .“ ICRP, 1978; EPA, 1985b,c; National Technical Advisory COnnnittee,
‘Equivalent to gro.ndwatev flux divided by flow rate of r...<nana stream.
‘Data from H.her, Johnson, and Marine, 1987, e---’ ‘-
‘Data from Ward, Johnson, a“d Mar,... 1987. ..
gData from Pekkala, Jewel1, Holmes, i
‘Data from Pekkala, .7ewe11.Holmes,
10ata on the area not given in the s

e..ep. ., otherwise ,nd:cated
~cept as otherwise indicated.

“and Marine, 1987a.
and Marine, 1987b.
;ite specific reference; however, based

PH 4.4
Cadmi“m

6.5-9.0
0.004 0.00025

Copper 0.037 0.0022
T,0. 2.101 1.0

PH 4,8
Silver

6.5-9.0
0.022 0.00015

Cadmiurn 0.003 0,00025
1,0” 4.1 >.0

NO data available

pH 4,2
silver

6.5-9,0
0.02 0.00027

Lead 0.005 0,00015

liter fov radionuclides.

Area of
gro.ndwater
outcrop;

distance (m) ~~c:~rgn
to outcrop

!ndian 4.o7 , lo-5j;
Grave based on
or Pe” Pen Branch
Branch; fl0.
1220 or
1675

India. 1.38 x lo-sk;
Grave based on
8ranch: Pen Branch
1525 flw

Pen 4.86 x 10-31

Indian 5.66 x 10-5
Grave
Branch; 710

1968.

In other nearby waste sites, endangered species or suitable habit&t are not
expected
JCalculation based on gro.”dwatev flu, for C-Area b“~ning/ rubble pit.
‘Calculation based on ground.ater flux for L-Area ac,d/ca.stic basin
lCalc.lation based .. gr.u”dwater flux for L-Ave. Bingham pump outage pit.



Table F-31 . Predicted Maximum Concentrate OnS of Various Chemical Constituents at CMP Pi tsa

Predicted maximum concentration

No actionb No removal and closure Removal and closure
Monitoring data

Applicable maximum mean
Constituent standard concentrate on 1- well 1OO-M well l-m well 1OO-M well l-m well 100-m well

Benzene 5.0 x 1O-3C

Chl oroethyl ene 2.0 x 1O-3C

2,4-O 1.0 x 1O-1C

Oichloromethane 6.0 X 10-29

Endrin 2.0 x 1O-4C

Lead 5.0 x 1O-2C

Silvex 1.0 x 1O-2C

Tetrachloroethyl ene 7.0 x 104g

Toxaphene 5.0 x 1O-3C

Trichloroethylene 5.0 x 1O-3C

Gross alpha 10-20

Radium 6.0

(d) 3.6 X 10-1
(1993)

(d) 3.8 x 10-1
(1992)

(f) 7.2 X 10-1
(1993)

(d) 3i;9;2;o-1

(f) 9.3 x 10-4
(2708)

5.3 x 10-2 1.1 x 10-1
(well CMP 12) (1992)

(f)
(2;i:)

(d) 8.2 X 101
(1997)

(f) 2.3 X 10-1
(2003)

(d) 2.1
(1994)

(h)
(w~fl CMP 13)

(h)
(wj;l CMP 11)

2.1 x 10-1
(1995)

2.2 x 10-1
(1994)

4.1 x 10-1
(1995)

2i;g;4;o-1

5.4 x 10-4
(2786)

6i yg:4; 0-2

(z;i;)

4.7 x 101
(2000)

1.3 x 10-1
(2006)

1.2
(1996)

(h)

(h)

(e)

(e)

(e)

(e)

(e)

(e)

(e)

(e)

(e)

(e)

(h)

(h)

(e)

(e)

(e)

(e)

(e)

(e)

(e)

(e)

(e)

(e)

(h)

(h)

(e)

(e)

(e)

(e)

(e)

(e)

(e)

(e)

(e)

(e)

(h)

(h)

(e)

(e)

(e)

(e)

(e)

(e)

(e)

(e)

(e)

(e)

(h)

(h)

asource: Scott,Kolb, Price, and B1edsoe, 1987. Concentrations are in milligrams per liter for chemicals and picocuries
per liter for radionucl ides.

bNumber i“ ~are”th~~~~ represents year in which concentration is expected tO be reached.
cSoIJrce: EPA, 1985b, 1987.
dstati ~tical ~ompari son bctwee” UP and dew” gradient “el 1s not perfomed fOr thi S Parameter.
‘Value identical to that of no action.
fconcentratio”is belowstandard.
9Source: EPA, 1985a, 1987.



Table F-32. Predicted Maximum Co centrations of Vari OIJSConsti t“ents at the L-Area Oil
and Chemical Basina, B

PATHRAE+odeled maximum concentration without remedial actionc

No action No waste rmoval and closure Waste removal and closure
Monitoring data

Applicab~ maximum mean
Constituent standard concentrate onh l-m well 100-m wel 1 l-,n well 1OO-M well l-m well 1OO-M wel 1

Cadmium

Chromium

Nickel

Lead

Tetrachloro-
ethyl ene

Arnericium-241

Cobal t-60

Plutonium-238

Strontium-90

Tritium

0.01

0.05

0.013

0.05

.0007f

2.5

210

14

42

8.7 X 104

(e)

(e)

0.017
(well LCO 1)

(e)

0.056
(well LCO 1)

(9)

(9)

(9)

(9)

(9)

0.03
(1986)

3.3
(2027)

0.12
(2098)

0.22
(2098)

0.016
(1979)

180
(2098)

7300
(1976)

18
(2098)

2100
(1980)

4.6 X 108
(1962)

(e)

0.098
(2495)

(e)

(e)

0.016
(1979)

(e)

(e)

(e)

(e)

~i;6;) 108

(e)

(e)

(e)

(e)

0.016
(1979)

5.3
(2211)

7300
(1976)

(e)

2100
(1980)

4.6 X 108
(1962)

(e)

(e)

(e)

(e)

0.016
(1979)

(9)

(e)

(e)

(e)

3.2 x 108
(1967)

(e)

(e)

(e)

(e)

0.016
(1979)

(e)

7300
(1976)

(e)

2100
(1980)

4.6 X 108
(1962)

(e)

(e)

(e)

(e)

0.016
(1979)

(9)

(e)

(e)

(e)

3.2 X 108
(1967)

Footnotes on last page of table.



Table F-32. Predicted Maximum Concentrations of Various Consti uents at the L-Area Oil
and Chemical Basin for the Three Closure OptionSa, & (continued)

PATHRAE+odel ed maximum concentrate on without remedial acti onc

No action No waste removal and closure Waste removal and closure
Honi tor+ng data

Appl i cab e
A

maximum mean
Constituent standard concentrate onh l-in well 100-m wel 1 l-m well 1OO-M well l-m well 100+ well TE

I

Urani urn-238 24 (9) 130 (e) (e) (e) (e) (e)
(2027)

Yttrium-90 550 (9) 2100
(1980)

(e) 2100
(1980)

(e) 2100
(1980)

(e)

a Adapted frm Pekkala, Jewell, Price, and 81edsoe, 1987.
b~~e~~ratio”~ ~Pe i“ mill i9rm~ per 1i ter for chemicals and picocuries per 1iter fOr radi Onucl ides.

c~ear of maximum concentration is in parentheses.
dMcL~ for ~hemical ~ are give” in EPA, lgasb;Health b~~ed ~t~nd~rd for nickel fo””d i“ EPA, 1986; for radi onucl i des, ICRP Publ i ca-

tion 30 (ICRP, 1979) methodology was used to determine concentrate ons that yield annual effective whol e-body dose of 4 mill i rem.
‘Below applicable standard.
‘EPA. 1985a.
9N~t”reported.
hoata are for LCO series water-table monitoring wells. The concentration level provided for nickel is a maximum single well mean.
Value 1i steal for tetrachloroethyl ene was reported as TOH.



Table F-33. Environmental Data fov L-APea waste Sites

Non-PATHRAE-model ed

Area of
gro,ndw.te, contm{nants e~ceed$ng

A real
freshwater biota criteriaa

Distance to wetlands Area of gro.nd-
extent nesrest within Endangered water outcrop;
of site wetland

Waste Sit@
200 m/looo m

(m)
species

(.)
Ry~:;%d distance (m) to Oil”tio

(acres) data Contamin>. t Criterionc outcrou factora

L-Area 8.8 x 70,1
b.rning/
rubble pit
131-Le

1035

L-Area 15.2 x 15.2 400
acid!
caustic

ti~~9Gf

CUP pit 3t05K15t023200
080-17G9

CMP pit 3t05x15t023 200
080-18 .2Gg

0/0

0/234

0.6/86

0.6/86

NO endangered
species .r suit-
able habitat ob-

:;;r;’h;;e;;:i””
the bald eagl~
hs,sbee,
sighted in the.
general L-AreaJ

PH
Silver
Cadmium
copper
1ron
Zinc
Gross alpha

NO endangered pH
species .r Beryl1iU.
suitable habitat Cadmium
obsewed in Iron
v,c,nity9; Zi“c
however, the
bald eagle
has bee” sighted
in the,general
L-Areal

NO endangered pH
species or Silver
suitable habitat Cadmium
observed i“ copper
vicinity9; Zinc
however, the Gross alpha
bald eagle Radi.m
has been sighted
i“ the,general
L-AreaJ

NO endangered PH
species or Silver
suitable habitat Cadmium
observed i“ copper
vicinity9; Zi“c
however, the Gross aipha
bald eagle Radi..

4.3
0.002
0.004
0,012
5.1
0.052

24.

4.4
0,006
0.002
7.5
0.4

4.8
0.002
0.002
0.01
5.9

95.0
12,0

4,8
0,002
0.002
0.01
5,9

95.0
11,0

6.5-9.o
0,00015
0.00025
0,0029
lo
0.047
15.0

6.5-9.o
0.0053
0,00031
1,0
0.047

6.5-9.o
0.00015
0.00025
0.0022
0.047
15.0
5.0

6,5-9,0
0.00015
::::::5

0.047
15.0
5.0

Pen Branch; 1220 2.2 K 10-31

Steel Creek/
Headwaiters
of L-Lake; 270

Pen B,anch;
800

Pen Branch;
800

1.42 , 10-5;
based on
Steel creek
flOw

1.76 x 10-3

1.76 x 10-3

TC
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Table F-33. Envi,.nmental Data for L-Area Waste Sites (continued)

Non-PATHRAE~odel ed
groundwater contaminants exceeding

Area of freshwater biota criteriaa
Areal Distance to wetlands Area of ground-
e,tent nearest within
.f site

Endangered water outcrop;
wetland 200 ./1000 m

Waste site (m) (m)
species Repo,t d

%
distance (m) to

(acres)
Oil.tio

data Contaminant 1evel Criteri O”c outcrop factor a

CMP pit
080-18G9

3t05,15t023 200

CMP pit 3-5 X 15-23 200
080-18.1G9

L-Area 9 x 130
Bingh?.m
p..p
outage

~j;-2Gh

400

0.6/86

0.6/86

0/14

No e“da”gered
species or
sui table habitat
observed in
vici”ity9;
however, the
b;,ld aagle
has been sighted
i“ the.general
L-AreaJ

NO endangered
species ir
suitable habitat
observed i“
vici”ity9;
however, the
bald eagle
has been sighted
in the.general
L-Areal

No endangered
species or
suitable habitat
observed within
vici”ityh;
howevev, the
bald eagle
has bee” sighted
in the,ge”eral
L-A,,.J

PH
Silver
Cadmi..
Copper
Zi“c
Gross alpha
Radi.m

PH
Silver
Cadmi..
Copper
Zinc
Gross alpha
Radium

No data

4.8
0.002
0,002
0,01
5.9

95.0
12.0

4.8
0.002
0.002
0.01
5,9

95.0
12,0

available

6.5-9.o Pen Branch;
0.00015 800
0,00025
0,0022
0.047
15.0
5.0

6.5-9.o Pen B,anch;
0.00015 800
0.00025
0.0022
0.047
15.0
5,0

P,” Branch; 4,86 x 10-3
350

1.76 x 10-3

1.76 x 10-3

TC

Footnotes on last page of table



Table F-33. En.{ronment.1 O.ta for L-Area Waste Sites (cOntinued)

Non-PATHRAE~odel ed

Area of
groundwater contaminants exceeding

freshwater biots Criteriaa
Areal Distance to wetlands Area of ground-

extent nearest within Endangered water outcrop;
of site wetland 200 m/1000 m spe~aes R:~e:~d distance (m) to Oil.tio

Criterionc a
Waste site (m) (m) (acres) Contaminant outcrop factor

L–Area 8.144 400 0/14 N. e?dange~ed N. data available Pe” Branch; 4.86 x 10-3

Binghm Specle$ or 350
pump su,table habitat
outage observed withi.
pit vicinityh;
643-3Gh however, the

bald eaal---43.
has been sighted
i“ the.gene;al
L-Are,J.

L-Area
oil and
chemic.1
basin
904-83G’

24 x 36 400
(L-Lake)

0/248 The alligator
has been

PH 4.4 6.5-9,o Headwaiters .sis:dxo:o-5,
;:g~r 0,014 13:~029 of L-Lake:

14. 600
2inc

~;~l Creek
0.087 0,047

. .
speci;s.

ac.ncentrati.ns are in mil]igrms per Iiter for chemicals and picocuries per liter for radiOnuclides
st concentratio~.
1 Ad~i~ory Comlttee,.1968.

.9 str.am.

bAverage value for gro.ndwatir weli containin9 the highes
cBased on lCRP 30, 1979; EPA, 1985b,c; National Technical
‘Equivalent to gro.ndwater flux divided by flow rate of recelv~r
‘Data from Huber, Johnson, and Marine, 1987, except as othe~is$
fOata from Ward, Johnson. and Uarine, 1987, excePt aS Othe~~ se
9Data from Scott, Kolb, Price, a“d Bledsoe, 1987, except as othc
‘Data frm Pekkala, Jewell , Holmes, a“d Marine, 1987a, e~cept a!
IOata frm Pekkala, Jewell , Price, and Sledsoe, 1987, except as .therwise indicated

. ..

lData from Mayer, Hoppe, and K.””=... 1QR6.
‘Data on area not given in si
lCalc.latlon based on groundwater flux for C-Area bur”inglruDnte PIc.

. .
e indicated.
indicated.

,erwise indicated.
.s othe.-i~e indicted

,... ,,,-.,... ,
ite spec,fi: reference; however, based on other nearby waste sites, endangered. . .

species or suitable habitat are not expected
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Table F-34. Envi~onmental Data for P-Area Waste Sites

Non-?ATHRAF-odel ed
groundwater cent.uninantsexceeding

Area of freshwater biota criteriaa
Areal Distance to wetlands
extent

APea of grou”d–
nearest

Qf site
withi. Endangered water outcrop;

w,tland 200 m/looo m species
Waste site (.) (m)

R:~~;~d distance (m) to Oil.tio
(acres) data Contaminant Criterionc outcrop factora

P-A,,. 18.3 , 64
burning/
rubble pit
131-pe

P–Area 15.2 x 15,2
y acidlca.stic

basi”

E 904-78Gf
.

P4rea 8 x 144
Bi“gham pump
outage pit
643-4G9

365 O/NO data No endangered
available species or

suitable
habitat
obse,ved
within
vici”ityh

400

750

O/NO data
available

0/8 .5

NO endangered
species .r
suitable
habitat
observed
within
vicinityh

No e“da”ae red
species ir
suitable
habitat
observed
within
vicinity

PH 4,4 6.5-9.0 Steel Creek; 6.47 x 104i
Cadmi.m 0.003 0,00031 150
copper 0.015 0,0029
1ron 1.0 I.0
14e,c.ry 0.00025 0.000012

PH 4,40 6.5-9.0 Par Pond; 1.65 * lo-4j;
Silver 0.002 0.00032 1525 based on
Baryllium 0.006 13::053 Lower Three
1ron 2.2 Runs Creek
Zin. 0.11 0.047 flOw

NO data available Tributary to 6.31 x lo-4k;
P., Pond ; based o,
550 Lower Th?ee

Runs Cveek
flOH

aConcentrations are in mill igrms per 1iter fov chemicals a“d picocuries per liter for radionuclides.
bA.e~age value for gro.ndwater well containing highest concentration.
cBased o“ lCRP 30, )978; EPA, 1985b,c; National Technical Advisory Comit tee, 1968.
dEq.iva]e”t to gr.u”dwater flux divided by flow rate of receiving strem.
‘Data frm H.her, Johnson, and Marine, 1987, except as othewise indicated.
‘Data from ward, Johnson, and Marine, 1987, except as otherwise indicated.
gData frc.nPekkala, Jewell , Holmes, and Marine, 1987a, e~cept as .therwise indicated.
‘Data o“ the area not given i“ site specific veference; however, based o“ other nearby sites enda”ge,ed
!Calc.lat~o” based .“ groundwater fl., for C-Area burning/rubble pit,
JCalc.lat!on based o“ gro.ndwater flux for L-Area acidlcaus tic basin,
kcalc.lat,on based on gvo.”dwater flux fop L.A,,a Bingh&m pump outage pit.

species or suitable habitat a,, not expected,

l’c



Table F-35. Environmental Data for Miscellaneo.s Area Waste Sites

NO”-PATHRAF~odel ed

Areal Area of
groundwater contaminants exceeding

freshwater biota cviteria
extent Dist.i”ceto wetlands
extent

Are, of grou”d-
nearest within Enda”geved water outcrop;

of site wetl and 200 ./1000 m species Reported distance (m) to
Waste si te (m) (m) (acres) data Co”tmi nant 1evel Criterion OUtc,.o

~

z G.nsite 72o
w r.bble pit

N80K , E27,
35KC

70 K 100 225 0/40 NO endangered
species or
suitable
habitat
identified
with<” vicinity

35 mz 200 2.7/369 NO endangered
species 6r suit-
able habitat
identified wi thin
vicinity; howevev
an America” al] i-

No data available No data available

No data av~il able No data available

Oilution
factor~

gator nest has
bee” 1ocated
within 600 m south
of the sitec,
Also, the bald
eagle has been
seen i“ the
general area of the
sited.

aEquivalent to gro.ndwater flux divided by flow of receiving stveam,
boata from Johnson, Pickett, and Bledsoe, 1987, except as otherwise indicated.
cData from Huber a“d Bledsoe, 1987b, except as otherwise indicated.
dOata from Uayer, Hoppe, and Ke”nmer, 1986.
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