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1. INTRODUCTION AND GENERAL INFORMATION

1.1 OPERATIONS ON THE OAK
RIDGE RESERVATION

The Oak Ridge Reservation (ORR) contains
three major operating installations; Oak Ridge
National Laboratory (CRNL), the Qak Ridge
Y-12 Plant, and Oak Ridge Gaseous Diffusion
Plant (ORGDP). These three installations are
indicated on the map of the ORR shown in Fig.
1.1.1. The administrative units on the ORR are
shown in Table 1.1.1. In addition, two smaller
U.S. Department of Energy (DOE) facilities are
in the Oak Ridge area: the Scarboro Facility
(formerly the Comparative Animal Research
Labhoratory) and Oak Ridge Associated
Universities (ORAU), both of which are operated
by ORAU.

ORNL, located toward the west end of Bethel
Valley, is a large, multipurpose research
laboratory whose basic mission is to expand
knowledge, both basic and applied, in all areas
related to energy. To accomplish this mission,
ORNL conducts research in all fields of modern
science and technology. ORNL's facilities include
nuclear reactors, chemical pilot plants, research
laboratories, radioisotope production laboratories,
and support facilities,

The Oak Ridge Y-12 Plant was originally
constructed for the U.S. Army Corps of
Engineers in 1943 as a part of the highly
classified Manhattan Project. The original
mission of the Oak Ridge Y-12 Plant was to
separate fissionable isotopes of uranium (1J-235)
by the electromagnetic process. Today the plant
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Table 1.1.1. Administrative’ units on the ORR in 1986

Forested area Total area

Description (ha}* (ha)

Resource management® 12,221 {30,185 14,050 (34,705)

Y-12 Plant primary plant complex* 352 (870)
ORNL primary plant complex* 4 (1) 147 {364)
ORGDP primary plant complex® 405 (1,000)
Scarboro Facility {ORAU-DOE) 81 (200) 432 (1,067)
Total 12,306 {30,395) 15,386 (38,006)

°Administrative units are those units that are managed by a major instal-
lation or by central Energy Systems.

*Hectare (ha) = 2.47 acres.

‘Resource Management is the unit managed by central Energy Systems.

4Numbers in parentheses denote acres.

“Primary plant complexes within fenced areas and facilities outside but

adjoining the fenced arcas.

has progressed from its single mission of 1943 to
become a highly sophisticated weapon component
manufacturing and development engineering
organization. The primary activities of the Oak
Ridge Y-12 Plant are production of nuclear
weapon components, manufacturing support for
DOE weapon design laboratories, processing of
source and special nuclear materials, support for
ORNL facilities and the Energy Systems General
Staff located at the Oak Ridge Y-12 Plant site,
and support for other government agencies.
ORGDP began operations in 1945 as the
world’s first facility for separating uranium by
the gaseous diffusion process. Its original mission
was the production of enriched uranium for usc
in the nation's nuclear weapons program.
ORGDP’s production emphasis has gradually
changed from defense program use to peaceful
applications—primarily by the nuclear power
industry. In addition to further improving the
gaseous diffusion process, employees at ORGDP
have been involved in developing and in
demonstrating more energy-efficient and cost-
effective methods for uranium enrichment.

1.2 REGIONAL DEMOGRAPHY

Except for the City of Oak Ridge, the land
within 8 km of the ORR is predominantly rural,
used largely for residences, small farms, and
pasture for cattle. Fishing, boating, water skiing,

and swimming are favorite recreational activities
in the area. The approximate location and
population (1980 census data) of the towns
nearest the ORR are Oliver Springs (pop. 3600),
11 km to the northwest; Clinton (pop. 5300),

16 km to the northeast; Lenoir City (pop. 5400),
11 km to the southeast; Kingston (pop. 4400),
11 km to the southwest; and Harriman (pop.
8300), 13 km to the west. Knoxville, the major
metropolitan area nearest Oak Ridge, is located
about 40 km to the east and has a population of
about 183,000, Table 1.2.1 lists cities and
population centers within 80 km of the ORR.

1.3 GEOLOGIC AND TOPOGRAPHIC
SETTING

The ORR is located in East Tennesseee in
valleys that lie between the Cumberland
Mountains to the northwest and the Great Smoky
Mountains to the southeast, in the Valley and
Ridge Physiographic Province of the Appalachian
Mountains (Fig. 1.3.1).

1.3.1 Geology

The province, which is 13 to 20 km wide in
this area, extends approximately 2000 km from
the Canadian St. Lawrence lowland into
Alabama. Bounded by the Appalachian Plateau
Province to the west and the Blue Ridge Province



Table 1.2.1. Populations of
central East
Tennessee towns®

Town/city Population

Anderson County

Clinton 5,245
Lake City 2,335
Norris 1,374
Qak Ridge 27,662
Qliver Springs 3,600

Blount County

Friendsville 694
Alcoa 6,870
Maryville 17,478

Knox County

Knoxville 183,139

Loudon County

Greenback 546
Lenoir City 5,446
Loudon 3,940

Morgan County
Wartburg 761

Roane County

Harriman 8,303
Kingston 4,441
Rockwood 5,767

Sevier County
Sevierville 4,566

Union County

Luttrell 962
Maynardville 924

Campbell County

Caryville 2,039
Jellico 2,769
Jacksboro 1,620
LaFollette 8,176

aSource:  Environmental
Surveillance of the Oak
Ridge Reservation and Sur-
rounding Environs During
1986, ORNL-6271, Oak
Ridge, Tenn., 1986,

to the east, the Valley and Ridge Province is a
complex zone characterized by a succession of
southwest-trending ridges and valleys. A geologic
map of the ORR is shown in Fig. 1.3.2. The
characteristic topography of the Oak Ridge area
is influenced by the underlying geclogic
structures and differential erosion. Compressive
forces that produced folding and thrusting
created a southeast dip to nearly all the units on
the ORR (Buchananne and Richardson, 1956).
The ridges remain because they consist of
relatively resistant material such as dolomite,
cherty limestone, and shaly sandstone. Valleys
develop in areas of more soluble limestone and
casily eroded shale.

The ORR is underlain by many geologic
formations or groups ranging in age from early
Cambrian to early Mississippian. All of the
formations are of sedimentary origin, and most
Tennessee limestone is also of clastic origin. From
oldest to youngest, they include the Rome
Formation, the Conasauga Group, the Knox
Group, the Chickamauga Limestone, the
Sequatchie Formation, the Rockwood Formation,
the Chattanooga Shale, the Maury Formation,
and the Fort Payne Chert. A stratigraphic
column of the units present on the ORR is given
in Table 1.3.1.

Table 1.3.2 shows a generalized geologic section
of the bedrock formations in the Oak Ridge area.
Elevations range from 226 to 415 m above

mean sea level (MSL)—a maximum relief of
189 m. The area includes gently sloping valleys
and rolling-to-steep ridges. The Tennessee Valley
Authority’s (TVA) Melton Hill and Watts Bar
reservoirs on the Clinch River form the southern,
eastern, and western boundaries of the ORR, and
the residential sector of the City of Qak Ridge
forms the northern boundary. The ORR is within
the Oak Ridge city limits.

Each geologic unit within the ORR (Fig. 1.3.2)
presents a unique set of characteristics dictated
by composition, structural configuration, and
modifications brought about by chemical and
mechanical weathering through geologic time.
Understanding the geology of the site and the
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Table 1.3.1. Stratigraphic column for the ORR”

. Thickness
Unit (m) Age
Fort Payne Chert 20° Lower Mississippian
Maury Shale 1 Upper Devonian
Chattanooga Shale 5 Upper Devonian

Rockwood Formation 210
Sequatchie Formation 110
Chickamauga Group 670

Lower Silurian
Upper Ordovician
Middle Ordovician

Knox Group 920 Upper Cambrian-
Lower Ordovician
Conasauga Group 460 Middle Cambrian

Rome Formation 100-188¢ Lower Cambrian

“Source: T. R. Butz, 1984, Geology, ORNL-6026/V8, Oak
Ridge, Tenn.

*Source: C. S. Haase, E. C. Walls, and C. D. Farmer,
1985, Stratigraphic and Structural Data for the Conasauga
Group and the Rome Formation on the Copper Creek Fault
Block near Oak Ridge, Tennessee: Preliminary Results from
Test Borehole ORNL-JOY No. 2, ORNL/TM-9159, Qak
Ridge, Tenn.

unique expression of the subsurface units that
result in characteristic topography, soils, and
groundwater geology will aid in waste
management and monitoring,

The principal rock groups within the
Reservation (Rome, Conasauga, Knox, and
Chickamauga) represent the oldest formations
and as such have experienced the most folding,
thrusting, and faulting. All the ridges and valleys
tend southwest to northeast; underlying rock units
dip to the southeast.

The Rome Formation is a heterogeneous and
variegated mixture of sandstone, siltstone, shale,
dolomite, and limestone. The proportions vary
greatly. The stratigraphy of the Rome is one of
the major probiems; its study is difficult because
the Rome mainly occurs just above major thrust
faults (and hence is commonly folded and
imbricated and shows no base) and because
fossils are comparatively scarce. The Rome is
more than 213 m thick in many places.

Rock types of the Rome Formation weather
differently, but ordinarily sandstone and siltstone
beds dominate the residuum and soil, which is
only a shallow mantle full of rock chips. The
carbonate rocks weather more deeply and locally

form bodies of yellow, generally silty clay with a
red-brown soil layer.

The Rome Formation grades conformably into
the overlying Conasauga Group, which consists of
six named formations of alternating shale and
limestone. The ORR is located near the
northwestern phase/central phase boundary. The
Conasauga Shale, in the northwestern phase,
consists of light green, olive green, and dull
purple shale; the light green is the purest clay-
shale, the purple the most silty. Layers and lenses
of limestone are common but seem irregular in
distribution. The Conasauga Shale generally
weathers 1o a thin acid soil full of shale chips, but
where limestone is present, the soil is prevailingly
deeper and richer. These limestone strata are also
indicated by the presence of low hills or knobs
and often cedar trees. The shale normally forms
valleys. The thickness of the Conasauga is
unknown because it is very crumpled, but it may
be estimated at 610 m or a little more.

In the Pine Ridge area, the upper limit of the
Conasauga is drawn at the base of the first
massive, dark, asphaltic dolomite bed belonging
to the overlying Knox Group. The Knox Group
extends from the top of the Maynardville
Limestone to the marked disconformity between
Lower and Middle Ordovician rocks. The Copper
Ridge Dolomite represents stages of the Upper
Cambrian Series, and higher formations are
Lower Ordovician. The northwestern phase of
the Knox Group is dominated by generally thick-
bedded siliceous dolomite, the silica from which
accumulates in the residual clay and soil as chert.
The chert and other residual materials associated
with each formation are commonly even more
distinctive of the formation than the bedrock
lithology.

Within the ORR Knox Group the general
lithology is from massive dark gray, crystalline,
very cherty dolomite at the base to generally less
massively bedded, lighter gray, densely to finely
crystalline, less cherty dolomite at the top. The
Knox weathers to form a deep residual mantle
held in place by the abundant chert on the
surface. The group underlics broad ridges
generally having fairly gentic slopes on the



Table 1.3.2. Generalized geologic section of bedrock formations
in the Oak Ridge area’

System Group Formation Membfer Thickness Characteristics of rocks
or unit {m)
=
8
§ Ft. Payne Impure limestone and calcareous
K] “Chert” siltstone, with much chert
‘m
-]
= , Chattanooga Shale; black, fissile
: Shale & Maury
[ =] .
il Formation
[
=]
G>J
(]
=
a2
3
7]
Rockwood Brassfieid 310+ Shale, sandy shale, sandstone;
calcareous; red, drab, brown
Sequatchie
?
H 90
g G 90 Limestone, shaly limestone,
5 .
B F B caleareous siltstone, and
_§ Chickamauga E 115 shale; mostly gray, partly
5 D 50 maroon; with cherty zones in
C 35 basal portions
B 65
A 75
———— Knox Dolomitic limestone; lignt to
800 dark gray; with prominent chert
zones
Maynardville
Limestone
'g Shale; gray, olive, drab, brown
= Conasauga with beds of limestone in
,E. Conasauga 450 upper part
“ Shale Pumpkin
Valley
Sandstone and shale; variegated
Rome 310+ with brilliant yellow, brown,
Formation red, maroon, olive-green; with

dolomitic limestone lenses

“Source: C. H. Petrich et al, 1984. Geography. Demography. Topography. and Soils, ORNL-6026/V7, Qak Ridge,

Tenn.



southeastern side and steeper slopes on the
northwestern side. Knox dolomite is very soluble
and caverns are common; some of them are large.
Sinkholes are a persistent topographic feature of
the group.

The Knox Group is the only formation other
than Conasauga Shale that has an adequate
residuum thickness and sufficient uniformity for
land burial of waste material. The Knox
overburden (fine-grained cherty clays) has the
greatest thickness (normally 3 to 8 m) and
extends to a depth of up to 30 m in places on the
Reservation.

Groundwater is usually quite deep in the Knox
soils, which ensures separation between wastes
and groundwater. Siting waste disposal areas at
higher elevations generally affords this benefit
but is not without potential problems. Because of
the dolomite formations, the Knox Group is
subject to high water solution and productivity
and is the most hydrogeologically unpredictable
formation in the Reservation. Therefore, any
consideration of its use for waste burial should be
carefully evaluated.

The Chickamauga Group includes strata
between the top of the Knox Group and the base
of the Sequatchie Formation. The group contains
many varied lithologies arranged in complex
relationships and carbonate facies complicated by
an influx of terrigenous clastics from southeastern
sources. Lithologically, the Chickamauga is
extremely variable, although the entire sequence
is calcareous.

The surfaces of valleys underlain by the
formation are irregular, with the more silty and
cherty layers underlying low ridges and hills.
Sinkholes exist but are not as numerous or as
large as those in the Knox Group.

The remaining geologic units on the ORR are
present in the synclinal structure topographically
expressed as East Fork Ridge, located along the
northwestern boundary of the Reservation. The
units in the syncline include (from oldest to
youngest): Sequatchie Formation, Rockwood
Formation, Chattanooga Shale, Maury Shale,
and Fort Payne Formation. These units comprise
approximately 424 m of stratigraphic section and

underlie less than 2.5 km? (1544 acres or 4%) of
DOE lands in the Oak Ridge area.

The underlying structure of the ORR is
complex because of the extensive faulting and
deformation in the region. Three regional thrust
faults in the area of the Reservation—Kingston,
Whiteoak Mountain, and Copper Creek— strike
to the northeast and dip to the southeast. The
latest movement on the faults was late
Pennsylvanian/early Permian (280 to 290 million
years ago). Although minor seismic activity has
been recorded in the region, no surface rupturing
associated with any of the faults within the ORR
has been recorded. The possibility of fault
movement is considered extremely unlikely;
therefore, the presence of the faults constitutes
only a moderate-to-minor constraint on activities
on the ORR.

1.3.2 Topography

The ORR lies in a region characterized by
elongated ridges and valleys that tend in a
northeast-to-southwest direction. The ORR is
geographically bounded on the west by the
Cumberland Plateau, on the distant east by the
Great Smoky Mountains, and at its immediate
eastern and southern boundaries by the Clinch,
River. Historically, the ridges and valleys
provided safety, isolation, and separation for the
Manhattan Project. Each of the three major plant
facilities is in a separate valley. Southernmost is
ORNL, in Bethel Valley between Haw Ridge and
Chestnut Ridge (with ancillary facilities in
Melton Valley to the south). To the north is the
Oak Ridge Y-12 Plant, in Bear Creek Valley
between Chestnut Ridge and Pine Ridge.
Northernmost is ORGDP, located in the same
valiey (Big Valley) as the urban portion of the
City of Oak Ridge.

The lowest clevations of the ORR are near the
Clinch River at approximately 230 m above
MSL; the highest are along Pine Ridge and are
approximately 385 m above MSL. The ridges
and river are natural physical barriers.

The entire Reservation is characterized by a
rolling topography of subtle to exaggerated slopes



with little or no expanse of flat land. The slopes
are categorized into three ranges of relative
constraint. The gentlest slopes, 0% to 15%, offer
the easiest and most flexible opportunities for
development. Slopes of 15% to 25% require great
care and sensitivity in siting utilities and
structures and pose moderate constraints to
development. Although erosion potential exists,
these sites offer the opportunity for architectural
innovation. Steep slopes of more than 25% are
the most difficult to develop: erosion potential is
greatest, disturbance is most visible, revegetation
is most difficult, and construction costs are
highest. A vast amount of the ORR appears to
fall within the mild slope classification [62%, or
more than 8,900 ha (22,000 acres)].

1.3.3 Reservation Soils

The ORR is overlain primarily by residual soils
and, to a much lesser extent, by alluvial soils. The
alluvium {water-deposited soil) occurs on low
terraces and floodplains along streambeds.
Residual soils are formed in place by the
weathering of their underlying rock, which occurs
as a result of physical weathering and chemical
action. The nature of a residual soil depends on
the type of source rock, solubility of the source
rock components, degree of weathering, climate,
vegetation, and drainage. Soils also exhibit
different characteristics after being disturbed by
excavation and recompaction.

The bedrock that underlies the ORR is part of
the Valley and Ridge Province of the eastern
overthrust belt. The ridges are made up of
dolomite and limestone that have weathered over
time to form fine-grained reddish soils with
depths of up to 27.5 m and well-developed
internal drainage. The valley soils are generally
much shallower and are a mix of clays, silts, and
weathered shale fragments.

Though some generalizations may be made
about the nature of ORR soils, the characteristics
of soils are highly localized, and soil properties
vary widely even within a soil series. The ORR’s
residual soils are generally cohesive, fine-grained
or silty clays of medium to high plasticity. The in
situ material has a moisture content near or
higher than optimum for compaction. It has
generally adequate strength, but it is highly

compressible and settlement under load is often
the limiting soil characteristic. The ORR contains
no naturally occurring concentrations of sand or
gravel.

1.4 SURFACE WATER

Surface water in the Tennessee Valley region
supplies water to most nonrural areas. This
section includes discussions of stream
classification, surface water hydrology, and
watershed characteristics.

1.4.1 Stream Classification

The Clinch River is the major surface water
area that receives discharges from Oak Ridge
installations. Four TVA reservoirs influence the
flow and/or water levels of the lower Clinch:
Norris and Melton Hill on the Clinch River and
Watts Bar and Fort Loudon on the Tennessee
River.

The area on and around the ORR has no
streams classified as scenic rivers. The water
bodies are classified by use. Table 1.4.1 gives the
use classifications for the Clinch River and its
tributaries on or near the ORR. Classifications
are based on water quality.

1.4.2 Surface Water Hydrology

The ORR is bounded on the south and west by
a 63-km stretch of the Clinch River. Melton Hill
Dam is located on the Clinch River at Clinch
River kilometer (CRK) 37.2, forming the Melton
Hill Reservoir. Several major embayments bound
the ORR; the largest is the Bearden Creek
Embayment with an approximate surface area of
48 ha (120 acres). Other embayments include
Walker Branch, McCoy Branch, and Scarboro
Creek.

At Kingston, Tennessee, the Clinch River
drains into the Tennessee, the seventh largest
river in the United States. Water levels on the
Clinch are regulated by the Tennessee Valley
Authority (TVA), and fluctuations on the river
have an impact on the tributary streams and
creeks draining the ORR.

The three DOE installations, ORGDP, Oak
Ridge Y-12 Plant, and ORNL, affect different
subbasins of the Clinch River. Drainage from the

-



Table 1.4.1. Use classification for the Clinck River and its tributaries on the ORR®

Stream Description DOM? IND¥ FISHY REC’ IRR’ LW&W:' NAV
Clinch River km 7.0-19.2 (Poplar Creck) v v g v g v v
Poplar Creek km 0.0-0.8 v v v v v
Poplar Creek km 0.8-2.1 L v v
Poplar Creek km 2.1-8.8 g L v v
East Fork Poplar Creek km 0.0-7.7 v v w v
Bear Creck km 0.0—origin v v v w
East Fork Poplar Creek km 7.7-13.3 v v v
East Fork Poplar Creek km 13.3-dam at Y-12 Plant v L v v
Poplar Creek km 8.3-19.8 v v v v
Poplar Creek km 19.8-23.0 v L v
Indian Creek At Poplar Creek (km 22.9);
km 0.0-origin v » v v
Popiar Creck km 23.0-origin v v L v
Clinch River km 19.2-32.0 v [ v v 4 I
White Oak Creek km 0.0-origin v v
Melton Branch km 0.0—origin v v
Clinch River km 32.0-63.4 L L L v L 12 »
Clinch River km 63.465.8 » v v » v v 1
Scarboro Creek km 0.0-1.6 v » I U
Scarboro Creek km L6-2.1 L v [
Scarboro Creek km 2.1-origin v v 4 v
Clinch River km 65.8-74.7 v 74 "4 % 74 4 v
All other tributarics in the Clinch River Basin,
named and unnamed, that have not been specifically
treated shall be classified v v - v

°Source: Tennessee Department of Public Health, 1978, Water Management Plan-Clinch River Basin.
*DOM = Damestic water supply.
‘IND == Industrial water supply.

“FISH = Fish and aquatic life.

‘REC = Recreation.
/IRR = Irrigation,

FLW&W = Livestock watering and wildlife.

*NAV = Navigation.

Oak Ridge Y-12 Plant enters both Bear Creek
and East Fork Poplar Creek. ORGDP drains
predominantly into Poplar Creek, and ORNL has
its greatest impact on White Oak Creek and
Melton Branch. Hydrologic data are extensive for
the above-mentioned streams because of their size
and relationship to DOE installations. Walker
Branch has also been intensely studied as an
undisturbed watershed. The location and drainage
areas of Clinch River tributaries are listed in
Table 1.4.2. Table 1.4.3 lists watershed areas of
these streams, and Table 1.4.4 lists their flow

characteristics.

Both groundwater and surface water are
drained from the ORR by a network of small
tributaries of the Clinch River, as shown in Fig.
1.4.1. At Kingston, Tennessee, the Clinch drains

into the Tennessee, the seventh largest river in
the United States. Water levels in the Clinch are
regulated by TVA, and fluctuations on the river
have an impact on the tributary streams-and
crecks draining the ORR.

Each of the three DOE facilities affects a
different subbasin of the Clinch River. Drainage
from the Oak Ridge Y-12 Plant enters both Bear
Creek and East Fork Poplar Creek; ORGDP
drains predominantly into Poplar Creek and
Mitchell Branch, a small tributary; and QRNL
drains into White Qak Creek and several
tributaries. Hydrologic data are extensive for
these streams because of their size and
relationship to DOE facilities. Walker Branch has
also been intensely studied as an undisturbed
watershed.



Table 1.4.2. Location and drainage areas of
Qlinch River tributaries

Drainage area

Stream Mouth location (km?)
Powell River CRK" 142.9 2430%
Big Creck CRK 133.5 1748
Coal Creek CRK 120.7 95t
Hinds Creek CRK 105.9 165%
Bull Run Creek CRK 75.1 270
Beaver Creek CRK 63.7 234%
Conner Creck CRK 57.1 16.6*
Walker Branch CRK 53.1 1.89¢
Hickory Branch CRK 457 17.9¢
Melton Branch WOCK® 2.49 3.83¢
White Oak Creek CRK 31.5 15.5-16,504*
Raccoon Creek CRK 31.24 .24t
Ish Creek CRK 30.6 0.9
Caney Creek CRK 27.2 21.4¢
Poplar Springs Creck CRK 259 7.84
Grassy Creek CRK 23.2 5.0
Bear Creek EFPCK* 2.36 19.29
East Fork Poplar Creek PCK' 8.8 77°
Poplar Creek CRK 19.3 25248
Emory River CRK 7.1 2240t

*CRK = Clinch River kilometer.

¢Source: F, C. Fitzpatrick, 1982. Oak Ridge National
Laboratory Site Data for Safety Analysis Reports, ORNL-
ENG/TM-19, Oak Ridge, Tenn.

“WOCK = White Oak Creck kilometer.

iSource: J. M. Loar, 1981. Ecological Studies of the
Biotic Communities in the Vicinity of the Oak Ridge Gaseous
Piffusion Plant, ORNL/TM-6714, Oak Ridge, Tenn.

Source; D. E. Edgar, 1978. An Analysis of Infrequent
Hydrologic Events with Regard to Existing Streamflow Mon-
itoring Capabilities in White Oak Creek Watershed,
ORNL/TM-6542, Oak Ridge, Tenn.

ISource: Oak Ridge Operations Land-Use Committee,
1975. Oak Ridge Reservation Land-Use Plan, ORO-748, Oak
Ridge, Tenn.

tSource: W. M. McMaster, 1967. “Hydrologic Data for
the Qak Ridge Area, Tennessee,” USGS Water Supply Paper
1839-N.

*eFPCK = East Fork Poplar Creek kilometer.

'PCK = Poplar Creck kilometer.

1.4.3 Watershed Characteristics

The Clinch River has its headwaters near
Tazewell, Virginia, and empties into the
Tennessee River at Kingston, Tennessee. The
Clinch watershed comprises about 11% of the
Tennessee River Watershed. Three dams operated
by TVA control the flow of the Clinch River.
Norris Dam, built in 1936, is approximately 50
km (31 miles) upstream from the ORR. Melton
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Hill Dam, compieted in 1963, controls the flow of
the river near the ORR. Its primary function is
not flood control but power generation. Watts
Bar Dam is located on the Tennessee River, but
it affects the flow of the lower reaches of the
Clinch.

The average discharge at Melton Hill Dam
between 1963 and 1979 was 150 m*/s. The
average summer (June to September) discharge
was 134 m*/s (Boyle et al., 1982). The maximum
reported discharge for the dam is 1215 m?/s
(USGS, 1978). Power is not constantly generated
at Melton Hill Dam, so water flow in the Clinch
is pulsed. Periods of zero flow are followed by
hours of flow up to about 560 m?/s. Pulsation of
flow in the Clinch affects the tributaries on the
ORR. During periods of power generation,
backflow may occur into White Oak Creek
(Boyle et al., 1982). Periods of no flow over the
dam have lasted as long as 29 days, and the
average number of days of no flow per year is 13.
During flood conditions, water velocities may be
hazardous and may reach 2.1 m/s (TRW, 1978).

White Qak Creek (WOC) drains an area of
17 km?in Bethel and Melton valleys. Runoff
from most of ORNL, including all burial
grounds, reaches WOC, either directly or via
tributaries. The potential for contamination in
WOC is great, so it has been the most studied
and monitored stream on the ORR.

The headwaters of WOC are on the crest of
Chestnut Ridge and its mouth is at CRK 33.5.
The total elevation drop from headwaters to
mouth is about 146 m. After leaving Chestnut
Ridge, WOC flows parallel to bedrock strike
down Bethel Valley, then cuts perpendicular to
strike through a gap in Haw Ridge and enters
Melton Valley, where it is joined by Melton
Branch, the largest tributary, at WOCK 2.49. A
dam | km above the mouth of WOC controls the
stream’s flow and allows monitoring of
contaminants. The dam, which forms White Oak
Lake, was originally built in 1943 and
constructed of earth. A new structure was
completed in 1984 with increased reinforcement
and a new sluiceway. The new facility allows
more accurate flow measurements to be taken
and will be able to withstand and monitor
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Table 1.4.3. Oak Ridge watershed areas

Tributary Confluence Total basin area Average annual
location (CRK)® (km?) discharge {m*/s)*
Poplar Creek 19.3 352 4.7 (165),° 5.0 (176),7 6.5 (228)
East Fork Poplar Creck NA/ i 1.4 (49),7 1.5 (52).¢ 1.5 (52)
Bear Creek NA 19
White Oak Creek 335 17% 0.38 (13.5)=*
Melton Branch NA 3.8 0,07 (2.5¥
Walker Branch NA 3.9
Raccoon Creek 31.4 1.2 NA
Ish Creek 30.6 0.9* 0.05 (2)*
Caney Creek 27.2 21.4 0.40 (14)
Poplar Springs Creek 25.9 18 0.41 (5)
Grassy Creek 23.2 5.0 0.08 (3)

“CRK 0.0 is at the confluence with the Tennessee River.
“Discharge in cfs in parentheses,

‘At mouth of Poplar Creek and Clinch River. Source: F. C. Fitzpatrick, 1982. Oak Ridge National
Laboratory Site Data for Safety Analysis Reports, ORNL-ENG/TM-19, Oak Ridge, Tenn.
4Source: J. F. Lowery et al., 1985, Water Resources Data Tennessee: Water Year 1984, USGS Rep.

TN 84-1.

‘Period of record: 1960-1977. Value represents the sum of the average annual discharge of West

Fork Poplar Creek (4.98 m®/s) and East Fork Poplar Creek (l.

47 m*/s). Source: J. M. Loar, 1981.

Ecological Studies of the Biotic Communities in the Vicinity of the Oak Ridge Gaseous Diffusion

Plant, ORNL/TM-6714, Ozk Ridge, Tenn.
Not applicable.

*At White Oak Dam. Source: D. E. Edgar, 1978. An Analysis of Infrequemt Hydrologic Events
with Regard to Existing Streamflow Monitoring Capabilities in White QOak Creek Watershed,

ORNL/TM-6542, Oak Ridge, Tenn.

*Estimated for the period 1953-55 and 196063 (five water years).

'Source: F. C. Fitzpatrick, 1982.

/Source: Oak Ridge Operations Land-Use Committee, 1975, Oak Ridge Reservation Land-Use

Plan, ORO-748, Oak Ridge, Tenn.

*At 0.56 km above the mouth. Source: W. M. McMaster, 1967. “Hydrologic Data for the Oak

Ridge Area, Tennessee,” USGS Water Supply Paper 1839-N.

Table 1.4.4. Flow characteristics of some major tributaries on the ORR°

Discharge Period of
. n eriod o
Stream Gauge location Max Min Average record
3
(m¥/s) Date (m¥/s) Date (m’/s)
Melton Branch MBK® 0.15 6.85  03/11/62 09/02/62 0.07 1955-1963
White Oak Creck ~ WOCK" 2.65 182 08/30/50 O 09/16/61 0.27 1950-1953
1955-1963
White Oak Creek WOCK" 0.96 18.9 12/29/54 0 {During power 0.38 1950-1953
relcases from 1955-1963
Melton Hill Dam)
East Fork EFPCK" 5.31 73.9 07/06/67 0.37 08/16/69 1.37 1960-1970
Poplar Creck
Bear Creek BCK* 1.29 16.8 03/12/63 0.01 08/12-14/62
Poplar Creek Mouth 180 03/12/63 0.14 10/27/63 4.67 1961-1965

*Source: J. M. Loar, 1981. Ecological Studies of the Biotic Communities
sion Plant, ORNL/TM-6714, Oak Ridge, Tenn.

*MCK = Meiton Branch kilometer.

“WOCK = White Qak Creek kilometer.

“EFPCK = East Fork Poplar Creek kilometer.

‘BCK = Bear Creek kilometer,

in the Vicinity of the Oak Ridge Gaseous Diffu-
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Fig. 1.4.1. Location map of Oak Ridge Reservation tributaries.

flooding conditions with a 50-year return peried.
Below the dam, WOC is affected by water levels
in the Clinch River.

Groundwater discharged from the Knox
Dolomite (which underlies Chestnut Ridge) and
the Chickamauga Limestone {which underlies
Bethel Valley} contributes to stream flow in
WOC, supplying most of WOC’s base flow. Little
groundwater inflow occurs in the rest of the
stream course, which is underlain by the Rome
Formation (Haw Ridge) and the Conasauga
Group (Melton Valley). WOC is sometimes dry,
but flow is augmented by discharges from the
ORNL wastewater treatment plant. Ninety
percent of the time, flow in WOC is greater than
0.01 m*/s; 50% of the time it is greater than
0.03 m?/s; 10% of the time it is greater than
0.14 m?/s (Rothschild, 1984). Flows and water
quality are routinely monitored in WOC.

Bear Creek drains an area of approximately
19.2 km?. At the gauging station the drainage
area is 11.0 km? (McMaster, 1967). The
headwaters of Bear Creck are on the Oak Ridge

Y-12 Plant site. Bear Creek does not drain the
main site, but does drain the Bear Creek Valley
Waste Disposal Area (BCVWDA) sites. The
creek flows west down Bear Creek Valley
{primarily underlain by Conasauga Group} and
then flows north, where it empties into East Fork
Poplar Creek (EFPC) at EFPCK 2.36. The
drainage pattern is a good example of trellis
drainage patterns typical of the Valley and Ridge
Province (McMaster, 1967).

EFPC drains an area of about 77.7 km?,
including most of the Oak Ridge Y-12 Plant site
and a portion of the City of Qak Ridge. The
headwaters of the creek are at the Oak Ridge Y-
12 Plant, where flow is controlled by New Hope
Pond, a small [~2 ha (5 acres)] settling basin
on the east side of the plant. The average
gradient along EFPC is about 4 m/km. Channel
width varies along the creek’s course from 3 to
4.6 m near the Oak Ridge Y-12 Plant to 7.6 m
farther downstream (DQE, 1982).

EFPC empties inte Poplar Creck (PC) at PCK
8.8 after traversing East Fork Valley. The valley



is underlain by Chickamauga Limestone, with
25% of the basin underlain by the Knox Dolomite
(McMaster, 1967). Flow in EFPC is augmented
by about 0.38 m*/s (monthly average,
1980-1984) of wastewater from the Oak Ridge
Y-12 Plant and 0.23 m?/s (monthly average,
January 1983-May 1985) of water from the
sewage treatment plant of the City of Oak Ridge
(ORTF, 1985).

Poplar Creck has the largest drainage basin of
any stream on the ORR (352 km?). The western
half of the basin lies in the Cumberland
Mountains of the Appalachian Plateau, and the
eastern half is in the Valley and Ridge Province.
Of all the basins in the ORR area, the Poplar
Creek basin has the greatest topographic relief.
The elevation at the western drainage divide is
975 m above MSL; where Poplar Creek enters
the Clinch at CRK 19.3, the elevation is 224 m
above MSL. Most of the Poplar Creek basin is
underlain by shales and sandstones, both of which
are poor water-bearing formations.

Although the entire Poplar Creek drainage
basin does not lie within the ORR, it does receive
drainage directly from ORGDP and indirectly
from the Oak Ridge Y-12 Plant via EFPC. The
gauging station for Poplar Creek is at its mouth;
thus, water from all parts of the drainage basin is
monitored. Coal mining on the Cumberland
Plateau affects water quality at the monitoring
station (Rothschild, 1984).

The Walker Branch watershed is a small
catchment that has been, and continues to be,
intensely studied as an undisturbed watershed.
Much of the work involves nutrient cycling,
which includes detailed hydrologic studies. The
watershed is underlain by the Knox Group and
drains a portion of Chestnut Ridge. Walker
Branch empties into the Clinch at CRK 353.1.
The basin is small, about 0.98 km? (Henderson,
Huff, and Grizzard, 1977).

Some of the hydrologic data collected at
Walker Branch suggest that the average loss of
precipitation to stream flow was ~56.5% during
the period July-June, 1969-1971; 57.1 cm/year
of water is lost as evapotranspiration and net
change in groundwater storage; and
evapotranspiration is estimated to be about 45%

of tota! precipitation. The watershed is small but
may be representative of the many small
catchments on the Knox Dolomite that are found
within the ORR (Henderson, Huff, and Grizzard,
1977).

1.4.4 Water Use

There are nine public water supply systems
serving about 91,500 people that withdraw
surface water within a 32-km (20-mile) radius of
the ORR, as listed in Table 1.4.5. Of these nine
supply systems, only one is downstream of ORR
outfalls. The intake for Kingston is located at
Tennessee River kilometer 914.2 (TRM 568.2),
about 0.6 km (0.4 mile) above the confluence of
the Clinch and Tennessee rivers and 34.1 km
(21.2 miles) below the ORR outfall. As indicated
in Table 1.4.5, Kingston withdraws approximately
9% of its average daily supply from the Tennessee
River. The city of Rockwood withdraws about 1%
of its average daily supply from Watts Bar
Reservoir. Its intake is located 2 km from the
mouth of King Creek embayment near TRK 890.

Surface water is used by facilities on the ORR
as a source of water and for wastewater
discharges. There are a number of industrial
water withdrawals from the Clinch-Tennessee
River system surrounding the QRR
(Table 1.4.6).

Point discharges from the Oak Ridge Y-12
Plant include (1) overflow from Kerr Hollow
Quarry, which is used for disposal of reactive
metals, to Scarboro Creek at km 1.1; (2) overflow
from Rogers Quarry, which is used for fly ash
disposal and disposal of nonreactive metal parts,
to km 3.4 of McCoy Branch; (3) approximately
0.24 m*/s of wastewater from the Oak Ridge
Y-12 Plant, primarily cooling water, to EFPC at
or above km 23.5; and (4) surface runoff from
the southwestern portion of the Oak Ridge Y-12
Plant site and seepage from lagoons previously
used for acid waste, to Bear Creek at or above
km 4.8.

Discharges from ORGDP in approximate
amounts are (1) 0.028 m?/s of treated sanitary
waste, plus classified waste, to Poplar Creek at
km 3.6; (2) surface runoff and some cooling
water amounting to 0.1 m®/s discharging to
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Table 1.4.5. Public sopply surface water withdrawals within
~32 km of the ORR’

Average Withdrawal

Public Population . Distance
withdrawal source
supply served from ORR
system (thousand) rate anq (km}
(m?/s) location
Clinton 6.2 0.03 CRK" 106.7 25.1
Harriman 10.0 0.10 ERK® 20.8 21.7
Kingston 5.0 0.014¢ TRK® 914.2 209
Lenoir City 6.6 0.04 TRK 967.5 16.6
Loudon 5.2 0.03/ TRK 953.0 217
Anderson County
Utility Board 8 0.03 CRK 89.3 14.5
Cumberland Utility
District of Roane
and Morgan countics 4.3 0.008¢ LEREK" 3.5 14.0
First Utility District
of Knox County 10.5 0.05 SCEK’ 2.7 18.7
Hallsdale-Powell
Utility District 28.7 0.07% BRCEKF 2.1 18.2
West Knox County
Utility District 15.0 0.06! CRK 74.2 16.3

agource: E. R, Rothschild, 1984. Hydrology, ORNL-6026/V10, Qak Ridge, Tenn.,
and F. C. Fitzpatrick, 1982. Oak Ridge National Laboratory Site Data for Safety
Analysis Reports, ORNL-ENG/TM-19, Oak Ridge, Tenn.

SCRK = Clinch River kilometer.
‘ERK = Emory River kilometer.

9Secondary source (9%); spring (91%).

TRK = Tennessee River kilometer.
fHalf source (50%); spring (50%).

sSecondary source (5%); spring (95%).

* EREK = Little Emory River Embayment kilometer.

‘SCEK = Sinking Creek Embayment kilometer (Tennessee River).
/Primary source (70%); spring {30%)} (outside 25-km radius).
*BRCEK = Bull Run Creek Embayment kilometer (Clinch River).

Primary source (90%); well (10%).

Poplar Creek at km 2.4; (3) 0.0004 m3/s of water
from sludge and backwash systems associated
with the potable water system, to the Clinch
River at km 23.2; (4) pond effluent from various
sources, to Poplar Creek near km 7.2; and

(5) treated cooling water to the Clinch River at
km 18.2.

All discharges from ORNL are received by the
WOC drainage. One waste stream discharged to
Melton Branch is a blowdown from the
recirculating cooling water system at the High
Flux Isotope Reactor (HFIR). All discharge from
Melton Branch to WOC is monitored at a
sampling station located at km 0.16 of Melton
Branch. Discharges directly to WOC include
(1) about 0.005 to 0.01 m*/s of treated domestic

(sanitary) waste at WOCK 3.7; (2) cooling
water; (3} cooling tower blowdown;

(4) demineralizer regeneration wastes;

(5) discharges from the low-level radioactive
waste collection and ion exchange treatment
system; (6) surface drainage from the main
ORNL area; and (7) discharge from process
building areas. Water flow and quality are
monitored at WOCK 2.6.

Essentially all water used on the ORR is
imported from the Clinch River. Any water not
consumed or evaporated is discharged to streams
on the ORR. Most major streams on the ORR
receive waste in some form, either as direct
discharge, surface runoff, or groundwater
discharge.



Table 1.4.6. Industrial water withdrawals from the
(linch-Tennessee River system’

Industrial
water user

withdrawal

{m’/s)

Withdrawals above White Oak Creek {mouth of CRK® 33.5)

Modine Manufacturing Co.

Tennessee Valley Authority
Bull Run Steam Plant

U.S. Department of Energy
ORNL, Y-12 Plant, Scarboro
Facility, and City of Oak Ridge

0.05

Average Withdsawal River distance
source and from mouth of
Jocation White Oak Creek
(km)
CRK 103.7 71.2
CRK 77.2 43.7
0.96° CRK 66.8 333

Withdrawals below White Oak Creek

ORGDP
ORGDP

Tennessce Valley Authority
Kingston steam plant

Watts Bar hydro plant, lock,
and steam plant

0.13 CRK 23.3 10.2
0.54¢ CRK 18.5 15.0

ERK* 2.9 29.6
0.02 TRK/ 851.5 94.5

“Source. E. R. Rothschild, 1984. Hydroiogy, ORNL-6026/V10, Oak Ridge, Tenn.,
and F. C. Fitzpatrick, 1982. Oak Ridge National Laboratory Site Data for Safety
Analysis Reporis, ORNL-ENG/TM-19, Oak Ridge, Tenn.,

SCRK = Clipch River kilometer.
“Process and potable water.
“Cooling water makeup only.
‘Emory River kilometer.
fTennessee River kilometer.

1.5 GROUNDWATER

1.5.1 Geohydrology and Groundwater
Occurrence

Information on groundwater capacity in the
sandstone and shale of the Rome Formation is
sparse because very few wells have been drilled in
it. Because of the shallow depth to bedrock and
the steep terrain underlain by the Rome
Formation, both surface and shallow subsurface
flows predominate, and deep groundwater flow is
probably slower than that found in other units.

The hydrologic properties of the Conasauga
Group are somewhat variable because of its
heterogeneous composition. The Maynardville
Limestone in Bear Creek Valley often contains
cavities that are several meters wide and extend
laterally for at least 30 to 40 m (Butz, 1984).

The capacity to transmit water is facilitated by
large solution openings.

In the Conasauga Group formations,
weathering processes have removed much of the
limestone, leaving soils composed of thin residual
layers of siltstone that often exhibit extreme
folding and faulting. These soils have a low
primary (intergranular) porosity and, thus, low
storage capacity. Most water that infiltrates
through the surface moves laterally in the upper
weathered zone to collecting streams; thus, the
rate of recharge to the water table aquifer is low.
Springs are particalarly common at the Knox and
Conasauga interface (McMaster, 1963).

The Knox Group extends from the top of the
Maynardvitle Limestone to the marked
disconformity between Lower and Middle
Ordovician rocks. The Knox Group is the



principal aquifer of the Oak Ridge area and of
East Tennessee. The relatively large water storage
capacity of this geologic unit is the result of
fractures of bedrock enlarged by dissolution of
the dolomites (Butz, 1984). Some of these
openings attain cavernous proportions. Sinkholes
occur frequently in the Knox Group outcrop
belts, and many sizeable springs arise from the
base of the ridges underlain by the Knox. Depths
to the water table reach 40 m at the ridge tops
{McMaster, 1963). The position of the water
table commeonly coincides with the interface
between bedrock and the residual clay
overburden. The residual material, which is the
thickest soil mantlie in the area and varies in
depth from 10 to 40 m, actually provides the
-major area for this unit’s groundwater recharge.
This thickness of overburden has a high
infiltration capacity, which also tends to minimize
overland runoff and maximize recharge
{(Sheppard, 1974). In most instances, ridges
underlain by the Knox Group also define the
watershed divides of the area, which is true of
most ridges. The mean yield of springs and wells
in the Knox Group used for public and industrial
water supplies is 0.017 m’/s, making it a good
water supply (Boyle, 1982). Springs arising from
the Knox are common, especially at the Knox-
Conasauga contact. No estimate is available for
mean yield of domestic water wells in the Knox
Group.

The Chickamauga Group is between 450 and
600 m thick in the Oak Ridge vicinity and
consists of alternating limestone and
siltstone /mudstone lithologies (Haase, Walls, and
Farmer, 1985). The Chickamauga Limestone
underlies Bethel and East Fork valleys. Sinkholes
are present on the Chickamauga but are not
numerous or large. Large solution cavities do not
generaily occur; most openings are only a few
centimeters wide. The clay-rich residuum restricts
most infiltration, and water storage is
predominantly in near-surface (<30-m-deep)
openings in the bedrock. Total water flow and
flow rates are relatively small {Webster, 1976).
Solution features decrease with depth, which
suggests that deep flow is very limited in the
Chickamauga (Rothschild, 1984).
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Generally, groundwater flow on the ORR
follows water table conditions. Hence, shallow
groundwater levels parallel topographic contours
with joints and fractures controlling flow
direction for deep groundwater. Recharge is
derived almost entirely from precipitation, and
groundwater discharge is through
evapotranspiration, springs, and streams.

The major soils on the ORR are silty (grain
size 0.06 to 0.002 mm) rather than sandy or
clayey. They are generally permeable and well
drained. However, in areas where clay dominates
the content of the subsoils, this outweighs the
permeability, and the drainage of this region is
characterized by fast runoff. The extensive clay
subsoils channel much of the hydrological input
into surface flow (Fitzpatrick, 1982).

As in most areas, groundwater discharge
contributes to the base flow of surface streams
that ultimately augment the Clinch River water
supply. The Clinch is a major drainage feature of
the area, and its base flow is determined by
groundwater discharges to the surface water
system. The low water table elevation in areas
near the river is expected to be controlled by the
river level elevation, which is true in most surface
stream areas. It is unlikely that groundwater flow
could pass beneath the Clinch.

Depth to the water table varies both spatially
and temporally. At a given location, depth to
water is generally greatest during the
October—-December quarter and least during the
January-March quarter (Fitzpatrick, 1982).

In Bethe] Valley, depth to the water table
ranges from 0.3 to 11 m, whereas in Melton
Valley the range is from 0.3 to 20 m. Seasonal
fluctuations tend to be greatest beneath hilltops
and other groundwater divides. As much as 4.5-m
seasonal variation has been reported for Melton
Valley, which is in the Conasauga Group.

Water table maps may be indicative of the
direction of groundwater movement, at least in
the near-surface, weathered zone of rock units.
Deeper in the groundwater flow system, in
relatively unweathered rock, water movement is
controlled by the orientation of secondary
openings (Webster, 1976). There is insufficient
information about the distribution of secondary



openings, especially in carbonate rocks, to
accurately predict groundwater movement
(Rothschild, 1984).

Groundwater flow in the residual soil is
generally toward the closest stream of the surface
drainage network. In Bethel Valley, groundwater
in the Chickamauga Limestone moves through
small solution channels. Although the rate of
groundwater flow in the area is not known, the
direction and pattern of this flow in Bethel Valley
are essentially subdued replicas of the
topography. Thus, water flows from areas of high
elevation to those of low elevation, and the
principal movement is in directions normal to the
contour lines. The lay of the land is such that
drainage at and below the surface of Bethel
Valley apparently converges to feed White Qak
Creek. An exception occurs in the western end of
Bethel Valley, where the groundwater west of a
groundwater divide flows into the Raccoon Creek
drainage basin rather than into White Qak
Creek.

The groundwater system in Melton Valley
basically has a very shallow active zone
(McMaster, 1967). This system is not unusual
and is characterized by highest permeability for
groundwater flow necar the surface and declining
permeability with depth. Although quantitative
studies of near-surface groundwater flow during
storm events are still in progress, it appears that
most subsurface flow occurs in a near-surface
region that extends to a depth of less than about
5 m. The general hydrologic picture is that of
rather closely coupled surface water and
groundwater systems in which circulation is
rather shallow and much of the movement occurs
in the near-surface zone during the wetter part of
the year (late November through April).

Contaminated plume movement has been a
major topic of studies in Melton Valley. The
traditional concept of a subsurface contamination
plume as a primary pathway for contaminant
migration depends on hydraulic conductivity and
discharge points. The hydraulic conductivity of
the less-weathered material is about 6 cm/d,
whereas the near-surface zone is characterized by
20- to 1500-cm/d hydraulic conductivities. Thus,
the nature of the groundwater system suggests
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that subsurface flow over long distances may be
limited by the low permeability of formations.
Furthermore, the distribution coefficients (Kd)
for most radionuclides in the Conasauga Group
(shales) are rather high, which suggests that any
deep migration would be attenuated. A commonly
observed pathway for contaminant migration,
where it occurs, is thought to be via the bathtub
effect (i.e., a trench collects enough water to
cause an overflow at the downstream end). Thus,
subsequent movement is emergence at the surface
followed by runoff downhill. A variation of that
process is movement of shallow subsurface flow in
fill material along and just above the interface
with natural materials underlying the fill.

1.5.2 Groundwater Use

Wells shown are those for which the Tennessee
Department of Water Resources keeps logs that
include well location, elevation, and depth to
water. Additional wells exist within the regions
shown, but they either have not been reported to
the state or were incompletely reported.

Over 100 water supply wells and springs are
located within 16 km of the ORR. Several
industrial groundwater supplies exist within about
32 km of the ORR. The nearest is at the
Charles H. Bacon company in Lenoir City,
Tennessee. An estimated average of 320 m’ is
obtained daily from this supply (Exxon, 1976),
which is located about 15 km south-southeast of
the ORR. A daily average of about 38 m’is
obtained from the well supplying the Lenoir City
Car Works, which is about 15 km south of the
ORR, as well as the one supplying the Ralph
Rogers Company, which is approximately 15 km
northeast of the ORR, Other industrial
groundwater supplies are farther from the ORR.

There are 17 public groundwater supplies
located within a 35-km radius of the ORR. Of
these sources, the closest to the ORR is the Allen
Fine Spring, which supplies the Dixie-Lee Ultility
District in Loudon County. This groundwater
source is about 11 km southeast of the ORR, and
it serves approximately 6700 people with an
average of about 1500 m® of water per day. The
well that serves the Edgewood Center in Roane



County is about 12 km southwest of the ORR,
and the spring that supplies the Cumberland
Utility District of Roane and Morgan counties is
approximately 13 km west of the ORR.

Connections between off-site and on-site
groundwater sources are being investigated by the
U.S. Geological Survey (USGS). Because of the
stratigraphic and structural control of
groundwater flow in the region, groundwater
beneath the ORR is expected to migrate along
strike and discharge to surface water bodies,
rather than migrating 1o off-site wells.

The importance of the Knox Group as a
regional aquifer is apparent from its wide use by
the public and industry. The mean Knox spring
and well yields estimated from water use figures
are about 0.017 m?/s. Reliable estimates of the
mean yield to domestic wells in the Knox Group
are not available. Yields are expected to vary
widely depending on the size and extent of cavity
systems encountered by individual wells, Water

from the Chickamauga Group is alsc used on the
ORR.

1.6 CLIMATE

The mountains to the east and the Cumbertand
Plateau to the west have a protecting and
moderating influence on the region’s climate. As
a result, it is milder than the more continental
climate found just to the west on the Plateau or
on the eastern side of the Smoky Mountains. '
Prevailing winds follow the general topographic
trend of the ridges: daytime, up-valley winds
come from the southwest; nighttime, down-valley
winds come from the northeast. The Smoky
Mountains to the southeast provide general
shelter; severe storms such as tornadoes or high-
velocity windstorms are rare. Similarty, the
mountains divert hot, southerly winds that
develop along the southern Atlantic coast.

In the fall, slow-moving high-pressure cells
suppress rain and, while remaining nearly
stationary for many days, provide mild weather.
The year-round mean temperature is about 15°C,
with a January mean of about 3.5°C and a July
mean of about 25°C. Temperatures of 38°C or
higher and -18°C or below are unusual. Low-level
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temperature inversions occur during about 56% of
the hourly observations (NOAA, 1955-1986).
Table 1.6.1 summarizes the climatic conditions of
the Oak Ridge area.

Chemically, the atmosphere is a mixture of
gases, concentrations of which vary from trace
levels to the 78% of the atmosphere that consists
of nitrogen (N,). Physically, the most significant
feature of the atmosphere is its constant motion
as a result of thermal energy produced by the
unequal heating of the earth by the sun. This
solar energy is the driving force for many
complex physical, chemical, and biological
processes that occur on or near the earth’s
surface (Godish, 1985).

In the initial dispersion process from point or
area sources, pollutants are released into the
ambient air, where their transport and subsequent
dilution depend on local meteorological
phenomena and the influence of topography. In
the Oak Ridge area, dispersion processes are
influenced by meteorological phenomena such as
wind (speed and direction), turbulence, and
atmogpheric stability.

The temporal changes of wind direction and
speed resulting from the weather systems can be
combined to determine the wind climatology of
the Oak Ridge area. Of all the climatology data,
those on wind are of the most significance for
atmospheric transport and diffusion. One of the
most useful climatological presentations of wind
data is the wind rose {Slade, 1968).

A wind rose is a circle from whose center
emanate lines representing the direction from
which the wind blows. The length of cach line is
proportional to the frequency of the wind from
that particular direction; the frequency of calm
conditions may be entered in the center. Data are
given for eight primary and eight secondary
directions of the compass. Wind speed is divided
into ranges.

1.7 PRECIPITATION,
EVAPOTRANSPIRATION,
AND RUNOFF

The source of both surface water and
groundwater is precipitation (Zurawski, 1978). In

-
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Table 1.6.1. Monthly climatic summary for the Oak Ridge area
based on a 20-year period”

Temperature Precipitation

Month Max Min Mecan Rain Snow
°Ct °C °C cm cm
January 93 —1.8 3.3 13.5 8.6
February 10.7 -0.8 4.9 [3.5 6.6
March 14.8 24 8.6 14.2 3.3

April 21.7 83 15.0 11.2 0.03
May 26.2 12.5 19.3 9.1 0.0
June 29.6 17.1 233 10.2 0.0
July 30.7 19.1 249 14,2 0.0
August 30.4 18.4 24.4 9.7 0.0
September 27.5 14.8 21.2 8.4 0.0
Qctober 21.8 8.4 15.2 6.8 1.5
November 14.3 2.2 83 10.7 1.3
December 9.3 —0.8 43 14.5 6.4
Annual 14.4 135.9  26.2

“Source: National Oceanic and Atmospheric Administra-
tion (NOAA), “Local climatological data for Oak Ridge,
Tennessee,” U.S. Department of Commerce, monthly publice-

tions, 1965-1986.

%°C = (°F — 32) x 5/9.

an average year, precipitation in the Tennessee
region ranges from 102 cm in the northern Valley
and Ridge Province to 206 cm in the
mountainous eastern part (Zurawski, 1978). The
average for the region is 132 cm (TVA, 1975). In
a normal year, most precipitation occurs in the
winter and spring months, least in the summer
and fall months. About 60% of the yearly
precipitation returns to the atmosphere by
evaporation and the transpiration of plants
(Zurawski, 1978). Of the remaining 40%, a part
flows overland into streams and a part percolates
into the ground to replenish, or recharge, the
groundwater reservoirs (Fig. 1.7.1). A typical
water budget is: average rainfall over drainage
arca (128 cm), stream discharge (55 cm) with
low flow of 29 c¢m and overland flow of 26 cm,
and evaporation and transpiration of 73 cm.
Precipitation is plentiful on the ORR. The
mean annual rainfall is about 138.2 cm, based on
19481986 precipitation data (NOAA,
1965-1986). Mean annual precipitation ranges
from more than 147 cm in the northwest section
of central East Tennessee to about 117 cm in the
northeast section (Rothschild, 1984). Rainfall is

at a maximum near the Cumberlands and
decreases from northeast to southeast, reaching a
minimum at the foot of the Smoky Mountains.
Loss of water to the atmosphere by
evapotranspiration is about 76 cm annually, or
about 55% of the total annual precipitation.
Evapotranspiration is at a maximum from July to
September, during the vegetation growing season.
Seasonal relationships between evapotranspiration

‘and precipitation are reflected in seasonal

patterns of runoff to streams, which is greatest in
the winter, when evapotranspiration is low and
precipitation is high. Precipitation not lost as
evapotranspiration or quick runoff to streams
percolates through the soil and eventually
recharges the groundwater system.

Topography of the area is such that all
drainage from the ORR flows into the Clinch
River, whose flow is regulated by several dams
that provide reservoirs for flood control, electric
power generation, and recreation. The principal
tributaries through which liquid effluents from
the plant areas reach the Clinch River are White
Oak Creck, Bear Creek, East Fork Poplar Creek,
and Poplar Creek.
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Fig. 1.7.1, Typical water budget (Source: Burchett, 1977).



2. ENVIRONMENTAL MONITORING AND SAMPLING SUMMARY

Routine monitoring and sampling for radiation,
radioactive materials, and chemical substances on
and off the ORR are used to document
compliance with appropriate standards, identify
trends, provide information for the public, and
contribute to general environmental knowledge,
The surveillance program assists in fulfilling the
DOE policy of protecting the public, employees,
and the environment from harm that could be
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caused by its activities and reducing negative
environmental impact to the greatest degree
practicable. This document provides information
on the environment and presents calculations of
doses to the public. Environmental monitoring
information complements data on specific
releases, trends, and summaries. A summary of
routine environmental monitoring on the ORR is
given in Table 2.1 for a wide range of
environmental media.
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Table 2.1. Summary environmental monitoring and sampling on the Oak Ridge Reservation

Number of Sampling Sampling Analysis Anal
stations period or type frequency frequency yses
Air
20 Continuous Weekly Weekly Gross alpha, gross beta, '
2 Continuous 3/weck 3/ week Gross alpha, gross beta, "'
B Continuous Weekly Quarterly %gr, gamma scan, 2*Pu, *"Pu,
zsth’ m'rh‘ IJrrh’ 234U' Z”U,
By, myy
16 Continuous Weekly Weekly "
11 Composite Continuous Weekly Fluoride
3 Continuous Monthly Monthly *H
2 Composite 24-h/3-d Monthly Total suspended particulates (TSP)
2 Continuous Continuous Continuous SO,
2 Continuous Bimonthly Bimonthly *H
4 Composite 24-h/6-d Weekly Suspended particulates, metals (quarterly)
8 Continuous Semiweekly Semiweekly Suspended particulates, Pb, Ni, metals
{quarterly)
5 Continuous Weekly Weekly Fluoride, total U, chromium
1t Composite Continuous Quarterly Uranium isotopic, gross alpha,
gross beta )
2 Composite 24-h/6-d Weekly Total suspended particulates (TSP)
Stacks
28 Continuous 5/week 5 /week Uranium
16 Continuous 3/week 3/week Uranium
7 Continuous Weekly Weekly Uranium
Fish
3 Semiannually Semiannually Semiannually *Sr, gamma scan, Hg, PCBs
Soil
17 Annually Annually Annually %%, gamma scan, 2*Pu,
139’Pu, HSU, ZJ‘U, ZJSU
13 Semiannually Semiannually Semiannually F, total U
Grass
17 Annually Annually Annually %Gy, gamma scan, 2*Pu,
Z”Pu, mU’ InU' 2]$U
13 Semiannually Semiannually Semiannually F, total U
Pine needles
6 Semiannually Semiannually Semiannually F, total U
Stream sediment
14 Semiannually Semiannually Semiannually U, Hg, Pb, Ni, Cu, Zn, Cr,
Mn, Al
] Semiannually Semiannually Semiannually Hg, Pb, Ni, Cu, Zn, Cr, Mn,
Al Th, Cd, U
15 Grab Quarterly Quarterly Al, 8b, As, Ba, Be, B, Cd, Ca, Cr,

Co, Cu, Fe, Pb, Li, Mg, Mn, Mo,
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Table 2.1 {continued)

Number of
stations

Sampling
period or type

Sampling
frequency

Analysis
frequency

Analyses

14

15
15

15

15

11

n
11

Grab

Grab

Grab
Grab

Grab

Grab

Semiannually

Bimonthly

Continuous
Continuous
Continuous
Continuous

Continuous

Quarterly

Quarterly

Quarterly
Quarterly

Quarterly

Quarterly

Scmiannually

Bimonthly

Semiannually
Quarterly
Monthly
Continuous

Semiannually

Quarterly

Quarterly

Quarterly
Quarterly

Quarterly

Quarterly

Milk
Semiannually

Bimonthly

TLDs
Semiannually
Quarterly
Monthly
Continuous

Semiannually

Ni, Se, Si, Ag, Na, Sr, T, Sn,

Ti, V, Zn, U, loss on ignition

{% moisture), (% ash), (% organic
matter), sicve analyses (% sand,
silt, and clay), total organic
carbon, moisture content in soil

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr,
Co, Cu, Fe, Pb, Li, Mg, Mn, Mo,
Ni, Se, Si, Ag, Na, Sr, Tl, Sn,
Ti, V, Zn, U, As, Sh, Se¢, Pb,
gross alpha, gross beta, mercury
{total & dissolved), PCBs, loss
on ignition (% moisture), (% ash),
{% organic matter), sieve analyses
{% sand, silt, and clay), total
organic carbon, moisture content
in seil

Al, Sb, As, Ba, Be, B, Cd, Ca, Cr,
Ca, Cu, Fe, Pb, Li, Mg, Mn, Mo,
Ni, Se, Si, Ag, Na, Sr, T1, Sn,
Ti, V, Zn, U, As, Sh, Se, Pb,
gross alpha, gross beta, mercury
{total & dissolved), PCBs, loss
on ignition (% moisture), (% ash),
(% organic matter), sieve analyses
{% sand, silt, and clay), total
organic carbon, moisture content
in soil

Hg, PCB

PCB, Hg, gross alpha, gross beta,
field parameters

As, Sb, Se, Pb, Hg, PCB, gross
alpha, gross beta, field
parameters, TOC

Hg, PCB, grass alpha, gross
beta, ficld parameters

%Sr' l]II
wgr, 131

External gammas
External gammas
External gammas
External gammas

External gammas
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Table 2.1 (continued)

Numl?er of Sampling Sampling Analysis Analyses
stations period or type frequency frequency
Water

10 Continuous Continuous Continuous Flow

2 Continuous Continuous Continuous pH, DO

1 24-h 3 /week 3/week BOD, TSS, NH, (as N)

1 Grab 3/week 3/week Oil & grease, fecal coliform

6 Grab Weekly Weekly pH

1 Grab Weekly Weekly TOC, nitrate{N), sulfate

1 24-h Weekly Weekly Metals, TSS

4 Grab Weekly Weekly Qil & grease

3 Grab Per discharge Per discharge TSS, nitrate(N), sulfate, TOC,
oil and grease, metals

5 24-h Bimonthly Bimonthly TSS, metals

1 24-h Bimonthly Bimonthly TTO

1 24-h Bimonthly Bimonthly Nitrate{N)

2 24-h Bimonthly Bimonthly Sulfate

6 Grab Monthly Monthly Volatiles

7 Grab Monthly Monthly TDS, BOD

5 Grab Monthly Monthly TOC

4 Grab Monthly Monthly Oil & grease

1 Grab Monthly Monthly Fecal coliform

2 Grab Monthly Monthly pH

1 Grab Quarterly Quarterly Phenols

32 Grab Quarterly Quarterly Flow, pH

66 Grab Quarterly ' Quarterly Flow, temp., pH

66 Grab Quarterly Quarterly Oil & grease, TSS

56 Grab Yearly Yearly Qil & grease, TSS

56 Grab Yearly Yecarly Flow, temp., pH

1 Composite Daily Daily Gross alpha, gross beta, gamma
scan, *°Sr

2 24-h Bimonthly Bimonthly P

5 Grab Bimonthly Bimonthly Oil & grease

4 Grab Bimeonthly Bimonthly TOC

1 Grab Bimonthly Bimonthly P

6 24-h Monthly Monthly Metals

1 24-h Monthly Monthly Hg

5 24-h Monthly Monthly TSS, fluoride, nitrate(N), sulfate, NH,
{as N), total phosphorus, PCB

5 Grab Monthly Monthly Temp., conductivity, DO,

turbidity
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Table 2.1 (continued)

Lol — SR - T N

Mo et hemery iy Analyses
2 Grab Monthly Monthly Chlorine
1 Grab Monthly Monthly Cyanide
1 Grab Monthly Monthly Sulfate
6 Grab Monthly Monthly Phenols
3 Continuous Daily Daily Gross alpha, gross beta, gamma scan
4 Composite Daily Quarterly Gross alpha, gross beta, *Sr,
SDCD‘ HTCS, ZJSPu‘ 239])“’
IMU‘ 135U, 136U’ ZSI!U'
ey, 20Ty M1
5 Composite Wecekly Monthly *Sr, gamma scan
4 Grab Weekly Monthly *Sr, gamma scan
2 Composite Weekly Monthly %Sr, gamma scan, **Th, *H
1 Grab Monthly Monthly Gross alpha, gross beta
1 Grab 5/quarterly 5/quarterly |
2 Composite Weekly Quarterly *H
1 Continuous 2/weck Weekly Cr, Cu, Ni, Ba, B, Co, Mg,
Mo, Mn, Ti, Sb
1 Grab 5/week 5/wecek Temperature
1 Grab 1/week 1/week PCB
1 Grab 1 /week 1/week Total toxic organics (TTO)
1 Grab 1 /week 1 /week Cyanide
1 Continuous 4 /week Weekly Total dissotved solids (TDS)
1 Continuocus 1 /week 1 /week Ammonia{N), bromide, Cl resin, chloride,
total organic nitrogen,
phosphorus, SO,, SO,
S, surfactaats, Sn, As, Tl
1 Grab 1/week Weekly Phenols
1 Continuous 2/week Weekly TOC, nitrate-nitrite{N)
1 Continuous 4/week Weekly Fl
Grab 1/week Weekly Oil & grease
Continuous 2 /week 2/week Suspended solids
Continuous 2/week 2/week Al
Continuous 4 /week 4 /week cob
Continuous 2/week Weekly Cr
Continuous ' 2 /week Weekly Dissclved solids
1 Continuous 2 /week Weekly Fl
1 Continuous 2/week Weekly Nitrate(N)
6 Continuous 2/week 2/week Oil & grease
6 Continuous 4 fweek 4/weeck Suspended solids

1 Grab 4 /week 4 /week Temperature
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Table 2.1 {(continued}

Number of

Sampling

Sampling

Analysis

stations peried or type frequency frequency Analyses

1 Grab 4 /weck Weekly Turbidity

6 Continuous 2/week 2/ week Be, Cd, Hg, Se, Ag, Pb, Zn
Perchloroethylene, methylene
chioride, trichloroethanc,
trichlorocthylene

1 Grab 2/week 2/week Turbidity

1 Grab 1/week Weekly Suspended solids

1 Grab 1/week Weckly Al

1 Grab 1/wecek Weekly Sulphate

1 Grab 1/week Weekly CcoD

1 Grab 1/week Quarterly Cd, Cr, Pb, Hg, Zn, As, Cu, Ni, P

5 Grab 5/week 5 fweek Flow

1 Continuous 3/week 3/week Ammonia(N)

1 Continuous 3/ week 3/weck BOD;

1 Grab 3/week 3/week Fecal coliform

1 Continuous 3/week 3/weck Suspended solids

1 Continuous 1/week Wecekly Be

1 Continuous 1/weck Weekly Cd

1 Continuous 1 /week Weekly Hg

1 Continuous 1/week Weekly Se

1 Continuous 1/week Weekly Ag

1 Continuous 1/week Weekly Pb

1 Continuous I /week Weekly Zn

1 Grab 1/week Perchlorocthylene, methylene
chloride, trichloroethylene,
trichloroethane, total
halomethanes

2 Grab 1/quarter Quarterly DO

1 Grab 5/week 5/week Solubie solids

1 Grab 5/week 5/week Cl residual

6 Continuous 1/week 1/week Uranium

4 Continuous 2/week 2/week cob

4 Continuous 1/week 1/week Cr

4 Continuous 1/week 1/weck Ti

1 Flow Daily Daily Gross alpha, gross beta,

proportional gamma scan, ©Sr
1 Flow Wecekly Monthly Gamma scan, ®Sr, ’H
proportional

1 Grab Weekly Monthly Gamma scan, *Sr

1 Grab Weekly Monthly H

1 Grab Monthly Quarterly Gamma scan, *Sr, Py,

transPu, U
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Table 2.1 (continued)

Number of Sampling

Sampling

Analysis

stations period or type frequency frequency Analyses
1 Grab Weekly Monthly Gamma scan, *Sr, *H
1 Flow Weekly Monthly Gamma scan, "Sr, *H,
proportional transPu, *H, Th, U
1 Time Weekly Monthly 'H
proportional
i Time Monthly Quarterly Gamma scan, ™Sr, Pu
proportional
1 Grab Daily Quarterly Gamma scan, *Sr, Pu,
transPu, U
1 Flow Weekly Menthily Gamma scan, *Sr
proportional
1 Flow Weekly Monthly Gamma scan, *St, *H
proportional
I Grab Weckly Monthly Gamma scan, *Sr, Py,
transPu, ’H
1 Flow Weekly Weekly Gross alpha, gross beta,
proportional gamma scan, *Sr, Pu,
transPu, 'H
1 Weekly Weekly Weekly Flow, Li, 88, Zr, K, Na, temperature,
pH (min-max), As, Cd,
Cr, Cu, Fe, Ni, Se, Zn,
Pb, Hg; ICP: AL Sb, As,
Ba, Be, B, Cd, Ca, Cr, Co,
Cu, Fe, Pb, Li, Mg, Mn, Mo,
Ni, Se, Si, Ag, Na, Sr, T},
Sn, Ti, V, Zn, U
1 - Weekly Weekly Weekly Flow, Li, 88, Zr, K, Na, temperature,
pH, As, Cd, Cr, Cu, Fe,
Ni, Se, Zn, Pb, Hg, COD,
sulfate (as SO,),
turbidity, oil and grease,
settleable solids (mL/L);
ICP: Al, Sb, As, Ba, Be,
B, Cd, Ca, Cr, Co, Cu, Fe,
Pb, Li, Mg, Mn, Mo, Ni, Se,
Si, Ag, Na, Sr, T, Sn, Ti,
V,Zn, U
1 Weekly Weekly Weekly Flow, Li, S8, Zr, K, Na, temperature,

pH, As, Cd, Cr, Cu, Fe,
Ni, Se, Zn, Pb, Hg, COD,
sulfate (as 8O,),

turbidity, oil and grease,
settleable solids (mL/L);
ammoria(N), fluoride,
surfactants {(as MBAS),
dissolved solids, total
nitrogen, BOD, DO, Be,
residual chlorine,
perchloroethylene (VOA
scan}; ICP: Al, Sb, As, Ba,
Be, B, Cd, Ca, Cr, Co, Cu,
Fe, Pb, Li, Mg, Mn, Mo, Ni,
Se, Si, Ag, Na, 8r, Tl, 8n,
Ti,V,Zn, U
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Table 2.1 (coutinued)

MNumber of
stations

Sampling
period or type

Sampling
frequency

Analysis
frequency

Analyses

77
97
22
20

Daily
Monthly
Weekly
Monthly

Daily
Yearly
Quarterly
Weekly
Yearly
Weekly
Daily

Daily

Daily

Quarterly

Daily
Monthly
Weckly
Monthly

Daily
Yearly
Quarterly
Weekly
Yearly
Weekly
Daily

Daily

Daily

Quarterly

Daily
Maonthly
Weekly
Monthly

Daily
Yearly
Quarterly
Weekly
Yearly
Weekly
Daily

Daily

Daily

Quarterly

pH, DO, flow
Suspended solids
pH, DO, flow

Flow, Li, SS, temperature,
pH, As, Ni, Pb, Hg; 1CP;
Al Sb, As, Ba, Be, B, Cd,
Ca, Cr, Co, Cu, Fe, Pb, Li,
Mg, Mn, Mo, Ni, Se, 5i, Ag,
Na, St, T1, Sn, Ti, ¥V, Zn, U

Flow

pH, flow

pH, temperature, flow
pH

Flow

pH, flow

Flow, Li, S5, Zr, K, Na, temperature,
pH, As, Cd, Cr, Cy, Fe,
Ni, Se, Zn, Pb, Hg, COD,
sulfate (as SO,),
turbidity, oil and grease,
settleable solids (mL/L);
ICP: Al, Sb, As, Ba, Be,
B, Cd, Ca, Cr, Co, Cu, Fe,
Pb, Li, Mg, Mn, Mo, Ni, S,
Si, Ag, Na, Sr, T1, 8n, Ti,
V,Zn U

Flow, Li, SS, Zr, K, Na, temperature,
pH, As, Cd, Cr, Cu, Fe,
Ni, Se, Zn, Pb, Hg, COD,
sulfate (as SO,),
turbidity, oil and grease,
settleabie solids (mL/L);
ICP: Al, Sb, As, Ba, Be,
B, Cd, Ca, Cr, Co, Cu, Fe,
Pb, Li, Mg, Mn, Mo, Ni, Se,
Si, Ag, Na, Sr, T1, Sn, Ti,
V,Zn, U

Flow, Li, §S, Zr, K, Na, temperature,
pH, As, Cd, Cr, Cu, Fe,
Ni, Se, Zn, Pb, Hg, COD,
sulfate {as SO,),
turbidity, oil and grease,
settleable solids (mL/L);
Ag, cyanide, total toxic
organics (VOC + BNA + PCB),
color, aluminum

Free chlorine, flow, pH,

Al, Sb, As, Ba, Be, B, Cd,
Ca, Cr, Co, Cu, Fe, Pb, Li,
Mg, Mn, Mo, Ni, Se, Si, Ag,
Na, Sr, T|, Sn, Ti, V, Zn, U
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Table 2.1 (continned)

Number of
stations

Sampling Sampling Analysis

period or type frequency frequency Analyses

27
27

22

11

Monthly Monthly Monthly pH, flow

Weekly Weekly Weekly Flow, Li, SS, Zr, K, Na, temperature,
pH, As, Cd, Cr, Cu, Fe,
Ni, Se, Zn, Pb, Hg, COD,
sulfate {as SO,),
turbidity, oil and grease,
settleable solids (mL/L);
Ag, cyanide TTO (VOC + BNA
+ PCB), color, Al, P, chloride,
phenols, Ba, Ca, Co, Mg,
Mn, Mo, sulfide, titanium,
total halomethanes, chloroform,
bromodichloromethane,
dibromochloromethane,
bromoform, B, Sb, chlorinated
organics, (VOA -+ base neutral);
ICP: A}, Sb, As, Ba, Be,
B, Cd, Ca, Cr, Co, Cu, Fe,
Pb, Li, Mg, Mn, Mo, Ni, Se,
Si, Ag, Na, Sr, Tl, Sn, Ti,
V,Zn U

Monthly Monthly Monthly ICP: Al, Sb, As, Ba, Be, B, Cd,
Ca, Cr, Co, Cu, Fe, Pb, Li,
Mg, Mn, Mo, Ni, Se, Si, Ag,
Na, 8r, Tl, Sn, Ti, V, Zn, U

Groundwater
Grab Yearly Yearly pH, DO, conductivity, turbidity

Grab Yearly Yearly Gross alpha, gross beta, gamma
scan, *Sr, *H

Grab Quarterly Quarterly Cl, F, phenols, SO,, NG,;, TOC,

' TOX, pH, conductivity, gross
alpha, gross beta, gamma scan,
total radium, pesticides,
metals, fecal coliferm

Quarterly Quarterly Quarterly alpha activity, Al, Sb, As, Ba,
Be, beta activity, B, Cd, Ca,
chloride, Cr, Co, conductivity,
Cu, Endrin, extractable organics,
fluoride, groundwater elevation,
Fe, Pb, Lindane, Li, Mg, Mn, Hg,
methoxychlor, Mo, Ni, Nb, nitrate
{as N), pH, phenols, P, K, Se,
Si, Ag, Silvex, Na, Sr, sulfate,
temperature, T1, Th, Ti, total
coliform bacteria, total organic
chioride, total radium, toxaphene,
total U, U, V, volatile
organics, Zn, Zr, 2,4-D

Weekly Weekly Weekly 37 parameters
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Table 2.1 (continued)

Number of Sampling Sampling Analysis
stations period or type frequency frequency Analyses
1 Weekly Weekly Weekly 5 parameters
2 2/week 2 /weck 2 /week 161 parameters
5 Monthly Monthly Monthly 10 parameters
18 Quarterly Quarterly Quanterly 36 parameters
6 Yearly Yearly Yearly 97 parameters
16 Quarterly Quarterly Quarterly 98 parameters
3 Quarterly Quarterly Quarterly 100 parameters
36 Quarterly Quarterly Quarterly 35 parameters
44 Quarterly Quarterly Quarterly 33 parameters
44 Quarterly Quarterly Quarterly 33 parameters
44 Quarterly Quarterly Quarterly 3 parameters
44 Quarterly Quarterly Quarterly 6 parameters
44 Quarterly Quarterly Quarterly 7 parameters
52 Quarterly Quarterly Quarterly 6 parameters
[ Quarterly Quarterly Quarterly 68 parameters
54 Quarterly Quarterly Quarterly 16 parameters
13 Quarterly Quarterly Quarterly 9 parameters
45 Quarterly Quarterly Quarterly 31 parameters
60 Quarterly Quarterly Quarterly 39 parameters
36 Quarterly Quarterly Quarterly 39 parameters
36 Quarterly Quarterly Quarterly 39 parameters
53 Quarterly Quarterly Quarterly 2 parameters
54 Quarterly Quarterly Quarterly 14 parameters
45 Quarterly Quarterly Quarterly 10 parameters
2 4/hour 4 /hour 4/hour 1 parameter
2 4 /hour 4 /hour 4 /hour | parameter

2 Continuous Caontinuous Continuous 1 parameter




3. ON-SITE DISPOSAL AND OFF-SITE SHIPMENT OF WASTE

3.1 REGULATORY REVIEW

3.1.1 Orders and Regulations Governing
Radioactive Wastes

Management of radioactive wastes, waste by-
products, and radioactively contaminated facilities
is governed by DOE Order 5820.2, which applies
to all DOE elements, contractors, and
subcontractors that manage radioactive waste as
defined in the Atomic Energy Act of 1954 (as
amended). Guidelines are provided for
characterization, storage, and disposal of high-
level radioactive wastes, low-level radioactive
wastes, transuranic wastes, and wastes
contaminated with naturally occurring
radionuclides. The Qak Ridge installations
produce contaminated, low-level radioactive
wastes as a result of operations. Additionally, the
Tennessee Department of Health and
Environment (TDHE) reviews low-level waste
disposal operations because such programs
potentially impact the groundwaters of the state
of Tennessee.

3.1.2 Orders Governing Classified Wastes

Because of the nature of business conducted at
the Oak Ridge installations, several operational
aspects are required to be secure. Materials used,
fabricated parts, and containers have been
classified to prevent dissemination of potentially
valuable information. DOE Order 5632.1
prescribes DOE requirements for the physical
protection of classified matter.

Hazardous waste management at the Oak
Ridge installations is conducted under DOE
Orders 5480.1A and 5480.2, as well as the
Atomic Energy Act, the Resource Conservation
and Recovery Act (RCRA) of 1976, and its
Tennessee equivalent, the Tennessee Hazardous
Waste Management Regulations. DOE Order
5480.1A ensures that hazardous waste generated
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by DOE-funded activities will be managed in an
environmentally acceptable manner. DOE Order
5480.2 provides the requirements for hazardous
waste management programs implemented at
DOE-funded installations. The Atomic Energy
Act of 1954, as amended, dictates provisions for
establishing regulations governing processing and
use of source, by-product, and special nuclear
materials.

The Resource Conservation and Recovery Act
{RCRA), an amendment to the Solid Waste
Disposal Act, regulates the generation,
transportation, treatment, and disposal of
hazardous wastes and regulates all facilities
disposing of solid wastes. Source material, special
nuclear material, and by-product material are
generally excluded from RCRA regulations. DOE
proposes to issue regulations regarding by-
products to clarify DOE’s responsibility under
RCRA for these wastes. Radioactive material
mixed with hazardous wastes will be regulated by
RCRA. Hazardous wastes are defined under
RCRA by specific source lists, nonspecific source
lists, and characteristic hazards. Other portions of
RCRA pertinent to the Oak Ridge installations
include standards for transporters of hazardous
waste and owners and operators of hazardous
waste treatment, storage, and disposal facilities;
permit requirements for treatment, storage, or
disposal of hazardous wastes; inspections; federal
enforcement; hazardous waste site inventory; and
monitoring analysis and testing criteria for
landfills.

The 1976 RCRA was amended in November
1984 by the Hazardous and Solid Waste
Amendments, which have two principal purposes:
(1) to regulate previously exempt generators and
sources, and (2) to regulate land disposal more
stringently, eliminating it where possible.
Requirements imposed by new RCRA
amendments detail the standards. The
amendments reauthorize and extend RCRA



regulations through 1988 and require the
Environmental Protection Agency (EPA) to
promulgate new regulations governing several
aspects of waste management.

3.1.3 RCRA Compliance and Permitting

To obtain compliance with RCRA, the Oak
Ridge installations submit permit applications to
environmental regulators for each hazardous
waste treatment, storage, or disposal facility.
Each permit application has two parts: Part A
permit applications, submitted in 1984, and
Part B permit applications, submitted in 1985.
Facilities with interim status could have filed for
closure and ceased operations instead of filing for
Part B permit applications.

Information required for Part B includes
general facility description, waste
characterization, and analysis plan; information
on processes generating the waste; procedures to
prevent hazards; contingency plans; and closure
and postclosure plans. After negotiation and
acceptance of Part B, Oak Ridge installations will
be fully permitted under RCRA and subject to
stringent guidelines specified in 40 CFR Pt. 264.
The installations are then to be inspected
annually by EPA, TDHE, DOE, and/or internal
auditors to ensure RCRA compliance.

Tennessee regulations equivalent 10 RCRA are
the Tennessee Hazardous Waste Management
Regulations found in Tennessee Rules, Chapter
1200-1-11. These are virtually identical to
RCRA. Minor differences exist with respect to
wastewater treatment and exempting recycle
facilities from hazardous waste regulation.
Though previously granted the authority to
regulate RCRA activities, the State of Tennessee
will need to apply for authorization to administer
the Solid and Hazardous Waste Amendments of
1984.

3.1.4 Regulations Governing Toxic Substances
Control Act Wastes

Specific toxic substances arc regulated by the
Toxic Substances Control Act (TSCA) of 1976.
These substances differ from RCRA hazardous
materials and include polychlorinated biphenyls
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(PCBs). Source material, special nuclear
material, and by-product material are excluded
from TSCA. The only regulatory element
pertinent to Qak Ridge installations’
environmental management is the Polychlorinated
Biphenyls Rule. These regulations are specified in
40 CFR Pt. 761. To achieve compliance, Oak
Ridge installations are looking toward eliminating
bulk quantities of PCBs.

3.1.5 Regulations Governing Conventional Waste

The Tennessee Solid Waste Disposal Act and
regulations promulgated under this act govern the
planning, design, construction, operation, and
maintenance of solid waste processing and
disposal facilities. Excluded are solid or dissolved
material in domestic sewage that are subject to
permit under the Federal Water Pollution Control
Act in the NPDES and special nuclear material
as defined under the Atomic Energy Act (as
amended). Special wastes such as low-level
radicactive wastes, asbestos, and beryllium oxide,
however, cannot be disposed of in a conventional
facility unless specifically permitted under this
act.

3.2 1986 GENERATION AND
DISPOSAL SUMMARY

Radioactive wastes generated by the three Oak
Ridge installations during 1986 are given in
Table 3.2.1. Nonradioactive waste disposal
activities are given in Table 3.2.2. Table 3.2.3
gives the hazardous or special waste activities
during 1986.

3.3 OAK RIDGE Y-12 PLANT SOLID
WASTE MANAGEMENT
PROGRAM

The Qak Ridge Y-12 Plant has developed an
extensive Solid Waste Management Program. In
accordance with the RCRA and the Tennessee
Solid Waste Act, a solid waste is defined as any
solid, liquid, semisolid, or contained gas that is
being discarded. Therefore, the Solid Waste
Management Program at the Oak Ridge Y-12
Plant addresses liquid wastes and contained



Table 3.2.1. 1986 solid radioactive waste generation summary

Parameter Ci D’S?gf of S(lgsd
BAm 508 508
MAm 1.1 x 1073
Bk 20x10°°
I4C 2.1 2.01
»Cf 6.72 6.72
*2Cm 0.80 0.8
HMem 6.02 6.02
“Co 1,764 1,622 142
1Cs 13.9 13.9
37Cs 4,993 4,967 26.1
152Ey 1,257 1,257
I4Ey 1,268 1,268
53Gg 271 271
*H 7.92 0.36 7.57
1251 0.058 0.058
"y 0.002 0.002
Ra b 31942 3,942
¥Kr 1.0 1.0
Mixed fission 1,145 5.0 1,140

products
p 0.001 0.001 0.00001
“Pm 85.2 85.2
2epy 100 100
Bpy 530 530
1opy 382 3.82
wgr 137.7 90.33 47.38
BT 1.02 1.02 0.0001
By 0.162 0.166
my 5.74 4,26 1.48
™y 0.101 0.1 0.001
Wy 0.50 0.14 0.42

Total 16,050.67 13,528.54 2,522.32

gaseous wastes if determined to present a
problem, as well as solid wastes. The Solid Waste
Management Program has been divided into five
subprograms, each reflecting differing regulatory
authority.

Of concern to all Qak Ridge Y-12 Plant solid
waste management programs, in addition to
research and development goals, is prudent waste
management. The Oak Ridge Y-12 Plant
Hazardous Waste Management Policy declares
that its aim is to protect employees, the public,
and the environment from hazardous wastes and
material. Equipment and precedures for waste
management will be continually improved. In
accordance with this policy and prudent waste
management in general, Oak Ridge Y-12 Plant
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has developed strategies for streamlining
management of solid wastes. The chief goal is to
minimize generation of solid wastes while
achieving compliance with applicable
environmental regulations.

Solid wastes are often categorized at the Oak
Ridge Y-12 Piant as follows: industrial and
sanitary wastes, security classified wastes, low-
level radioactive wastes, RCRA hazardous
wastes, and mixed wastes (hereafter included in
the solid hazardous waste category). RCRA
hazardous waste is a candidate for commercial
recovery or disposal programs; mixed wastes,
which contain both RCRA hazardous and
radioactive components, are not candidates for
commercial recycle or disposal.

Ideally, after strategy implementation, most of
the solid wastes generated will be conventional
wastes. When this is not possible, prudent
management will minimize the amount of other
wastes (classified, hazardous, radioactive)
present. Six major waste-minimization options are
available at OQak Ridge Y-12 Plant: segregation,
material substitution, process innovation,
mechanical volume reduction, recycle and/or
reuse, and treatment. These options are not
mutually exclusive and may be combined to suit
individual needs.

Current strategy for solid waste management
consists of waste avoidance/reduction, storage,
treatment, delisting (where appropriate), and
disposal. Each concept is an integral portion of
the overall waste management strategy. Waste
storage is necessary to ensure compliance with
environmental regulations while treatment and
disposal techniques are identified and
implemented and during the delisting process.

A Low-Level Waste Disposal, Development
and Demonstration (LLWDDD) program has
been established to provide for interim waste
storage, improved operation in existing burial

grounds, demonstration of candidate disposal
technologies, and a waste minimization program.

Six Oak Ridge Y-12 Plant sponsored
technology demonstrations have been scheduled
under the LLWDDD program to address
Environmental Impact Statement strategy for
uranium disposal in Bear Creek Valley.
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Table 3.2.2. Nouradioactive waste disposzl activities

1936
Quantity Treatment, storage
Waste cat ! !
aste category (kg) or disposal
ORGDP
Furniture, batteries,
and tires 33,000 Public sale
Scrap metal 310,000 Public sale
Sanitary 1,411,000 Centralized Sanitary Landfill I1
Demolition 211,000 Centralized Sanitary Landfill 1T
Fly ash 403,000 Centralized Sanitary Landfill I
Total ORGDP 2,368,000
ORNL
Tires 5,200 Public sale
Batteries 1,300 Public sale
Scrap metal 280,000 Public sale
Paper products 120,000 Public sale
Construction materials 3,600,000 ORNL contractor's landfill

Fly ash 11,000,000 ORNL contractor's landfill
Coal-pile runoff sludge 50,000 ORNL contractor’s landfill
Sanitary 1,100,000 Centralized Sanitary Landfill II
Total ORNL 16,200,000
Y-i2 Plant
Sanitary and industrial 6,700,000 Centralized Sanitary Landfiil I1
Fly ash 1 5,000,000 Rogers Quarry
Clean scrap tetal 1,760,000 Pubilic sale
Batteries and tires 95,900 Public sale
Construction spoil 22,300,000 Centralized Sanitary Landfill I1
Total Y-12 Plant 45,847,900
Grand total 64,415,900

Production activities at Qak Ridge Y-12 Plant
generate tons of nonhazardous solid waste
contaminated by low levels of radioactivity. Since
1955, low-level radioactive solid waste has been
disposed of by shallow land burial (SLB) at the
Bear Creek Valley Waste Disposal Area
(BCVWDA) located in the Bear Creek drainage
basin approximately 3 km downstream, or west of
the S-3 Ponds. Ground disposal of uranium,
uranium-contaminated wastes, thorium-
contaminated wastes, oils, solvents, mop waters,
and other liquids has been practiced in the
BCVYWDA. Some of the waste liquids and solids
have been contaminated with PCBs, organic
solvents, and other materials. Disposal practices
were improved during the 1970s, and major
improvements were made in 1983 with regard to
waste characterization and disposal facility

design. The current BCVWDA operation is
described in the report Y /1A-169, Design and
Operating Plan for the Y-12 Plant Burial
Ground A for Disposal of Low Level Radioactive
Solid Wasge, which was reviewed by DOE,
TDHE, and EPA in 1984. Only uranium and
uranium-contaminated solid wastes are now being
buried there. Operating plans for the continued
use of BCVWDA have been submitted by the
Oak Ridge Y-12 Plant to DOE and TDHE.
TDHE has concurred on extended operations in
BCVWDA provided that the Oak Ridge Y-12
Plant continue to improve burial operations and
participate in storage and demonstration
programs.

Low-level radioactive wastes (LLW), including
some quantities from ORGDP and ORNL, are
now segregated and transported to BCVWDA



Table 3.2.3. Hazardous and/or special waste disposal activities
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1986
Wasie category Ql;i:t;ty Treatment, storage, or disposal
Y-12 Plan: liguids”

Waste oil 161,000 On-site storage

Waste solvents 61,500 On-site storage

Waste oil 99,100 Commercial off-site disposal
PCB liquid waste 116,000 Commercial off-site disposal
PCB liquid waste 12,500 On-site storage

RCRA waste chemicals 226,000 Commercial off-sitc disposal
RCRA waste chemicals 146,000 On-site storage

Inorganic liquid waste {CPCF) 3,400,000 On-site treatment/discharge
Inorganic liquid waste {CPCF-I[/OTF}) 5,400,000 On-site treatment/discharge
Inorganic liguid waste (S-3 Pond) 6,300,000 On-site treatment /discharge
Inorganic liquid waste (WTF) 6,700,000 On-site treatment/storage

Total Y-12 Plant liguids 22,622,100

DOT ORMB wastes

PCB solid waste

PCB solid waste

Classified waste

Asbestos waste (clean)
Asbestos waste (rad)
Uranium-contaminated waste
WTF sludge (solids)

CPCF sludge

Uranium solids

Total Y-12 Plant solids
Total Y-12 Plant

Scrap metal

Metal shavings
Chemical waste collected
Mixed waste collected
Chemical waste

Other waste
Animal bedding
Asphalt
Roofing materials
Block
Brush
Brick
Concrete
Empty containers
Organic garbage
Paper
Cardboard
Glass
Fly ash ash

Y-12 Plant solids”

61,000
77,800
51,200
100,000
139,000
172,000
1,950,000
986,000
73,000
5,000 m*

3,610,000 kg + 5,000 m®
26,232,100 kg + 5,000 m’

ORNL

666,900
120 cu yd.
132,055
26,277
27,137
19,849
6,112
1,976
23,184
11.7

2,045
18,270
21,565
17,280
9,889

On-site storage

Commercial off-site disposal
On-site storage

Security pit

Centralized Sanitary Landfill IT
Bear Creek Burial Grounds
Bear Creck Burial Grounds

ORGDP salvage
ORGDP salvage
Storage

Storage

Baton Rouge, LA
Chicago, IL

Deer Park, TX

E! Dorado, AR
Emelle, AL
Quarry

Y-12 Plant landfilt
Demco

Quadrex, FL
Chicago, IL
Centralized Sanitary Landfill II
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Table 3.2.3 (continued)

Quantity

Waste category Treatment, storage, or disposal .
(kg) “

Empty paint cans

Empty acrosol cans

Empty hazardous materials containers
Empty pressurized gas cylinders
Coal pile runoff sludge

Empty pesticide containers

Plastic

Rubber

Rock

Rubble

Textile products

Tile

Wood

Construction and demolition debris

Total ORNL 804,332

ORGDFP

Nitric acid 1,400 Y-12 Plam
Electroless nickel solution 16,000 Y-12 Plant
Y-12 Plant returned waste 2,400,000 Y-12 Plant
‘Waste chemicals 16,000 Commercial off-site disposal
Laboratory chemicals {includes H,0 26,000 Storage

for disposal process}
Laboratory chemicals
Solvents and oils 31,000

(radiation-contaminated) )
Total ORGDP 3,290,400

Grand total (Y-12 Plant, ORNL, ORGDP) 30,326,832 kg + 12,414 m’

800,000 Storage
Storage for TSCA incinerator

“Fiscal year 1986.

with various means of disposal being employed.
Radioactively contaminated trash

(nonhazardous) is disposed by the trench-and-fill

method with daily soil cover in the trenches.

Certain special wastes which are identified by the

Tennessee Solid Waste Disposal Act and
contaminated with low-level radioactivity are
disposed in area A in a manner similar to that
prescribed in the state-permitted landfill.
Depleted uranium chips or uranium turnings

are transported with water in dumpsters and are

disposed of in earthen pits. Uranium fines and
sawdust are disposed of in “walk-in pits” with a
sunitable layer of soil used as cover.

The previously used asbestos pits have been
closed. Uranium-contaminated asbestos wastes
are being disposed in special cells in the

BCVWDA area. Asbestos wastes not
contaminated with uranium have been disposed of
in Centralized Sanitary Landfill II as special
waste. The previously used BeO waste pits have
also undergone closurc. Bath the asbestos
materials and BeQ wastes are permitted for
disposal in Centralized Sanitary Landfill I1.

Waste volumes currently disposed in
BCVWDA have been examined, and alternative
options for interim storage and/or final disposal
have been considered carefully.

Storage of LLW is necessary to extend the
operating life of current disposal facilities and to
bridge the gap between closure of existing
facilities and availability of new ones, During
1985, the Oak Ridge Y-12 Plant developed
storage options for LLW, including below-grade



as well as above-grade storage in metal buildings,
above-grade container storage on asphalt pads,
storage in concrete vaults, and waste storage in
existing buildings.

Uranium turnings: treatment and disposal.
Depleted uranium machine turnings (chips) and
depleted uranium metal have been disposed in
SLB operations in the BCVWDA. The uranium
chips will be sent to the Uranium Chip Oxidizer
Facility, where the volume of uranium chips is
reduced and converted to its most stable oxide
form.

Construction of two storage vaults for uranium
oxide and bulk metal storage on Chestnut Ridge
has been completed. The facilities, with a
combined capacity of 1812 m’, are completely
enclosed, waterproof concrete vaults.

A large portion of the depleted uranium scrap
metal is collected and recycled through the High
Energy Physics Program, which provides
shielding material for various projects.

To help mitigate the potential for ground and
surface runoff pollutiont from the BCVWDA chip
disposal pits, the Oak Ridge Y-12 Plant has
implemented a program to improve chip
collection and disposal.

A study is being conducted to develop a process
for safely treating depleted uranium fines and
“sawdust.”

The Oak Ridge Y-12 Piant generates large
quantities of bulk depleted uranium scrap each
year. Studies are under way to develop methods
to reduce the amount of depleted uranium and
uranium alloy scrap generated and alternatives to
its storage.

Scrap metal management. A variety of scrap
metal (uranium-contaminated and
noncontaminated), drummed oils and solvents,
empty drums, and equipment is stored at the
existing salvage yard located east of Building
9420 and north of the railroad tracks.
Noncontaminated scrap is sold to the public.

Scrap metal contaminated with depleted or
enriched uranium presents a major storage space
problem. Alternatives to on-site storage are being
developed, and much of the contaminated scrap is
being consolidated at ORGDP for shearing and
storage until plans for future processing arc
developed.
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Hazardous waste management programs.
RCRA defines hazardous wastes as originating in
any one or any combination of four ways.

The Waste Oil/Solvent Storage Facility will
provide storage for PCB-contaminated oils that
also contain uranium and/or organic solvents.
Organic solvents will be relocated to the new
Liquid Organic Waste Storage Facility. A new
covered concrete pad in the western exclusion
area has been placed in operation for sampling
and storage of drummed oils. Waste oils are
subsequently pumped into bulk storage tanks and
are sorted by contaminant levels prior to disposal.

Miscellaneous waste chemicals are packaged in
small quantitics by the generators for transport to
the RCRA Staging and Storage Facility where
collecting, labeling, packaging, and manifesting
chemicals will take place before commercial
disposal.

Liquid process wastes generated throughout the
Oak Ridge Y-12 Plant are collected at designated
locations and then treated at the Central
Pollution Control Facility (CPCF), the Central
Poliution Control Facility-Phase II (CPCF-II),
the West End Treatment Facility (WETF), and
the K-1232 Facility at ORGDP. Sludges are
generated from the treatment of process wastes or
exist in holding ponds formerly used for waste
treatment. The vast majority of these sludges are
listed as hazardous wastes contaminated with
depleted uranium. Additionally, some of these
sludges are characteristically hazardous (EP
toxic). Management of these sludges includes
storage, treatment, delisting, and disposal. Wastes
from ORGDP, ORNL, and the Oak Ridge Y-12
Pland will be managed by this facility. Another
processing option is sludge stabilization in grout
matrix or glass matrix. The Central Sludge
Fixation Facility at ORGDP accommodates grout
stabilization of wastewater treatment sludges.

A second component of sludge management is
storage. Interim sludge storage is necessary until
disposal facilities are in place. Existing buildings.
are being used for sludge storage at ORGDP,
Bulk storage of large volume sludge streams in
1.895-million-liter tanks will be provided by
sludge generators, under an FY 1989 line item
project, the Production Waste Storage Facility.
In addition to tank storage for sludge, vault
storage will also be provided for ash from the



TSCA incinerator, and warehouse storage for
classified waste. An FY 1992 line item project,
the Production Waste Treatment Facility, will
provide facilities for treatment and disposal of
low-level radioactive hazardous and mixed wastes.

Acid and caustic wastes generated from plating
and cleaning operations may either be treated on
site or be disposed of commercially without
treatment. The CPCF and the WETF will treat
acid and caustic wastes. Certain corrosive wastes
will be handled in the RCRA Staging and
Storage Facility before shipment off site.

Ignitable wastes generated at the Oak Ridge
Y-12 Plant include nonchlorinated solvents, now
stored in drums in an earthen diked area at the
storage yard. This storage has been partially
closed, with final closure scheduled for 1988. The
Liquid Organic Waste Storage Facility will
provide both tank and drum storage for waste
solvents generated at the Oak Ridge Y-12 Plant.
Qils and solvents that meet acceptability criteria
for the TSCA incinerator at ORGDP may be
sent there for use as fuel. As an alternative, they
may be recyled commercially.

Acetonitrile {ACN) will be stored in a separate
facility. The RCRA Staging and Storage Facility
will also manage ignitable wastes. Ultimately,
these wastes will be incinerated or disposed of
commercially.

Reactive waste and some contained gases have
the potential either to react violently when
combined with water or to release toxic,
flammable, or corrosive fumes or gases. Reactive
laboratory chemicals; metal hydrides; lithium,
sodium, or potassium metal; and “NaK” are some
of the reactive wastes produced at the Oak Ridge
Y-12 Plant. The Oak Ridge Y-12 Plant and
ORNL currently dispose of most water-reactive
metals and shock-senstive materials in Kerr
Hollow Quarry. Contained gases in defective gas
cylinders are also vented at the quarry. Both the
Oak Ridge Y-12 Plant and ORNL are reviewing
commercial disposal options for these kinds of
waste to reduce the use of Kerr Hollow Quarry
for emergency disposals. An FY 1987 research
and development study to determine acceptable
alternatives for disposaing of reactive materials is
scheduled.
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The Oak Ridge Y-12 Plant disposes of small
quantities of water-reactive metals (such as
sodium) in Kerr Holiow Quarry. An FY 1986
research and development study was to determine
acceptable alternatives for disposing of reactive
materials.

Plating waste solutions and waste chemicals are
characteristically hazardous because metals are
present. These wastes may either be shipped off-
site for commercial disposal without treatment or
be treated on-site. Where possible, extraction
procedure (EP) toxicity tests are conducted on
mercury contaminated waste to determine if
RCRA regulations for hazardous wastes apply.
Commercial disposal off-site is an option for
wastes meeting uranium contamination guidelines
for such disposal. Mercury bearing wastes that
exceed uranium contamination guidelines are
stored on-site.

Specific guidelines for managing mercury
contaminated waste are as follows: wastes
containing less than 12 ppm of mercury are sent
to Centralized Sanitary Landfill II. Scrap with
less than 50 ppm of mercury (average value) and
less than 60 ppm of mercury (maximum value)
can be sold. Bulk wastes with more than 500 ppm
of mercury are stored on-site. All materials
shipped to either Centralized Sanitary Landfill 11
or off-site for commercial disposal must be below
the Oak Ridge Y-12 Plant radioactivity
guidelines of 30 pCi/g for bulk waste, less than
1000 dpm/100 cm? measurable alpha activity,
and no enriched uranium.

A 1985 assessment was conducted to verify
sources of PCBs at Qak Ridge Y-12 Plant
(including ORNL facilities at the Oak Ridge Y-
12 Plant), and to ensure that full TSCA
compliance is being achieved. Sources of PCBs at
the Oak Ridge Y-12 Plant include transformers,
capacitors, heat transfer systems, hydraulic
systems, and waste oils and solvents. As a result
of PCB assessment, Oak Ridge Y-12 Plant will
undertake activities to develop a more efficient
and comprehensive TSCA compliance program.
The Oak Ridge Y-12 Plant stores PCB materials
contaminated with uranium, which is above limits
set by company policy acceptable for off-site
handling and disposal. A TSCA-approved



incinerator is under construction and will be
completed in 1987 at ORGDP to facilitate
ultimate disposal of radioactively contaminated
PCB materials from the Oak Ridge Y-12 Plant
and ather DOE facilities,

A current line item project involves
replacement of large PCB-filled transformers at
the Oak Ridge Y-12 Plant. The transformers will
be shipped to an EPA-approved PCB incinerator
in Kansas, where they will be drained and
flushed. The liquid will be incinerated, and the
remaining material will be stored in an EPA-
approved landfill in Nevada. Completion of this
line item project will substantially reduce the
inventory of PCBs at the Oak Ridge Y-12 Plant.

The Oak Ridge Y-12 Plant operates
Centralized Sanitary Landfill IT for the disposal
of conventional (nonradioactive, nonhazardous)
solid wastes on Chestnut Ridge near the eastern
end of the installation. The landfill serves ORNL,
ORGDP, and other DOE prime contractors in
Oak Ridge in addition to the Oak Ridge Y-12
Plant. Operation is by SLB using the trench-
and-fill method and is permitted by TDHE. The
permit has been modified recently to allow
disposal of asbestos materials, aerosol cans,
materials contaminated with beryllium oxide,
glass, and fly ash. Requests have been filed with
the state to allow the disposal of additional
materials at this site, The State of Tennessee has
approved a request to modify the operating plan
to permit disposal in larger trenches.

Construction spoils generated at the Oak Ridge
Y-12 Plant by an on-site construction contractor
have been disposed in a borrow area,
Construction Spoils Area No. 1. An operating
permit from TDHE has been received for this
site. As of January [, 1985, construction spoils
are no longer disposed at this site. Disposal has
been limited to uncontaminated spoil dirt, trees,
brush, and stumps and other debris, which are
now disposed of in Centralized Sanitary Landfill
1L

The Qak Ridge Y-12 Plant pumps fly ash and
bottom ash generated at the steam plant in a
slurry form up Chestnut Ridge and then into
Rogers Quarry for sedimentation and
clarification. TDHE considers this disposal
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method an inappropriate use of the state’s waters
and has requested that a study be done to assess
the impact of the ash on Rogers Quarry and the
underlying groundwater quality. The results of
this study will determine if an alternative disposal
method is needed.

Tons of uncontaminated scrap metal are stored
in a designated section of the salvage yard. The
scrap, which is primarily ferrous, is regularly sold
to outside commercial scrap dealers. Storage of
the uranium-contaminated piles in adjacent areas
offers little in the way of environmental control,
Possible pollution of groundwater or of East Fork
Poplar Creek from salvage yard runoff is being
assessed.

New Hope Pond has been used for many years
as a sedimentation and equalization basin. The
pond acts as a safety valve in the event of an
actual spill upstream. However, through the years
a buildup of sediment has resulted in a decline in
retention time. The lower retention time lowers
the efficiency of sedimentation, equalization, and
nentralization. The pond was dredged to
reestabiish retention time, but again the pond is
in need of dredging. A New Hope Pond Sediment
Removal Project will transport and dispose of
pond bottom sludge. Disposal would be in the
sediment disposal basin on Chestnut Ridge as
planned.

Before the pond can be dredged, issues of the
hazardous characteristics of the sludge must be
resolved. The Chestnut Ridge Sludge Disposal
Basin, located south of New Hope Pond has been
used for the dewatering and disposal of sludges
dredged from New Hope Pond.

The Chestnut Ridge Borrow Area Waste Pile is
a shallow land burial facility used for the disposal
of mercury contaminated soils from the City of
Oak Ridge. The material is contained by a
synthetic liner.

Other mercury contaminated wastes on the
ORR cannot be disposed of commercially. The
Industrial Waste Landfill III, a shallow land
burial site, is proposed for the disposal of this
material.

The United Nuclear Waste Disposal Site,
located south of the Oak Ridge Y-12 Plant on the
crest of Chestnut Ridge, is an unlined pit



containing approximately 29,000 drums of waste
generated during the decommissioning of the
United Nuclear Corporation Plant in Rhede
Island. The waste includes sludges, soil,
construction rubble, and other debris, some of
which contain high levels of nitrates. Because of
the high nitrate content, the TDHE has expressed
concern about potential degradation of the
groundwater. Sampling, analysis, pathways
analyses, and other evaluations have been
completed to identify the most appropriate
closure option. Closure is expected during FY
1987.

3.4 ORNL SOLID WASTE
MANAGEMENT

The objectives of solid waste management at
ORNL are to provide long-term isolation of
waste contaminated with radioactivity and/or
hazardous materials generated as a result of
ORNL operations and research and to protect
ORNL personnel, the public, and the general
environment from these wastes.

The solid waste management program at
ORNL is divided into: radioactive waste with two
categories of low-level waste and transuranic
waste; hazardous waste with two categories of
hazardous waste and mixed waste; and
conventional waste with two categories of sanitary
and industrial waste. Two broad categories of
radioactive solid waste materials are distinguished
by characteristics of radionuclides present in the
waste.

The first category is commonly referred to as
non-transuranic (non-TRU) and is characterized
as material containing <100 nCi/g of TRU
nuclides, where TRU activity is defined as being
generated by 23U and higher-atomic-weight
nuclides. This category is also referred to as low-
level waste (LLW). The second category is
referred to as transuranic and by definition
contains >100 nCi/g of the TRU nuclides, which
typically have long half-lives (>20 years). This
currently accepted distinction between the two
categories is specified in DOE Order 5820.2,
which was placed in effect at DOE-ORO
installations in 1984.
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SLB disposal of the non-TRU wastes is limited
by available space at Solid Waste Storage Area
(SWSA) 6 and by the low probability of
developing a new SLB site within the near term.
As an interim measure, waste volume reduction
and minimization techniques will be utilized to
conserve the available SLB space while longer-
term disposal options are evaluated and/or
demonstrated a centra! repository called the
Waste Isolation Pilot Plant {WIPP) located in
New Mexico is planned for all TRU wastes that
can meet the WIPP acceptance criteria.

The categorization and characterization of solid
waste materials at ORNL are further
complicated by the presence of nonradioactive
components in the wastes that are classified as
hazardous or toxic by regulations promulgated
since 1976. Radioactive material combined with
substances classified as RCRA-hazardous
produces a distinct classification generally
referred to as “mixed” waste.

Pure RCRA-hazardous materials are collected,
packaged, and shipped off site to approved
commercial disposal sites. Similarly,
nonradioactively contaminated, PCB-
contaminated materials are handled according to
provisions stipulated in TSCA regulations.
Although there is no commercial means for
disposal of radioactively contaminated PCB
wastes, the use of the ORGDP TSCA incinerator
(scheduled for operation in CY 1987) for
destruction of these wastes is planned, provided
the wastes meet the relatively stringent
restrictions for feed materials to this unit.

Sanitary solid wastes (nonhazardous,
nonradioactive) generated at ORNL are placed in
the Chestnut Ridge sanitary landfill, a practice
which is expected to be acceptable for the near
term. Construction spoils and debris are deposited
in the Contractors’ Landfill, a permitted facility
cast of Highway 95, adjacent to Bethel Valley
Road. Space in this facility is expected to be
available for about two more years.

Non-TRU solid waste at ORNL originates
from nearly every operating facility; however, the
bulk of the LLW is generated by radiochemical
processing and isotope production; reactors;
physical, chemical, and biological research;
analytical laboratories; and remedial actions.



Practically all SLB of solid waste at ORNL
has been by one of two disposal methods:
trenches or unlined auger holes. Trench burial is
used for low-level and nonfissile wastes, and
auger holes are used for waste containing fissile
isotopes or non-TRU waste containing high beta-
gamma activity.

Waste disposal trenches are nominally 15.24 m
long and 3.05 m wide, depending on specific site
topography. Depth is nominally 3.t to 5.2 m,
determined by the level of the water table below.
The depth of all trenches must be at least 0.61 m
above the known high-water-table level, as
defined by the best currently available hydrologic
profiles. Lateral spacing between adjacent
trenches is 21.52 m. Trenches are excavated with
a slight slope toward one end, and surface water
drainage is controlled by appropriate ditching
around trenches to meet prevailing surface
drainage requirements.

Auger holes are a specialized form of trench
burial that allows greater control of radiation
exposure during disposal operations and prevents
excessive quantities of fissionable material from
accumulating in a given area. Auger hole disposal
is used for either high-activity waste or
fissionable {primarily 2*U) waste.

Of the six different SWSAs that have been
designated and used during the existence of
ORNL four have been filled and are no longer
being used. The fifth is composed of two distinct
geographical areas providing different solid waste
storage functions. These areas are SWSA 5 north
and SWSA 5 south. SWSA 5 south was used for
disposal of routine buried LLLW solid waste but is
now closed. SWSA 5 north is used for retrievable
storage of TRU-contaminated waste. SWSA 6 is
the site currently used for most SLB of solid
wastes. The goal is to provide approximately 10
more years of waste storage capacity through
waste minimization, by aggressive pursuit of
volume reduction, and by utilizing interim storage
at ORGDP.

Two systems used to monitor the movement of
radionuclides from some of the SWSAs are (1) a
series of monitoring wells located upgradient and
downgradient within the SWSAs to provide
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samples of the groundwater and {2) a series of
flow measurement and sampling stations on
White Oak Creek and its tributaries known as
the Streamflow Monitoring System. Data from
these systems provide both information on the
retention capabilities of storage areas and an
estimate of the total release of radionuclides to
the Clinch River to ensure conformance with
cffluent-release requirements.

In addition to reducing waste volume by
compaction, steps have been taken to improve
waste packaging. Use of a glass melter or
incineration facility is also planned. Development
of new and/or modified waste facilities is also
being considered. Since June 1985, generators
have been required to package as much waste as
possible in 208-L (55-gal) drums (ie., a standard
container). This practice allows waste containers
to be placed in the trenches in an orderly array,
which reduces void space and minimizes later
subsidence. In addition, there is a potential for
using a drum crusher and supercompaction
techniques. .

One of the most undesirable conditions
encountered in SLB of radioactive waste is the
migration of radionuclides from burial sites as a
result of geological features or site hydrology.
Evidence of this condition at ORNL is found in
small but uncontrolled releases of radioisotopes to
White Oak Lake. Approaches that can reduce the
cffects of these undesirable geological and
hydrological conditions include (1) packaging and
storage of wastes in containers/facilities with
long-term integrity, (2) reduction of %°Sr and *H
in the waste at the point of generation, and (3)
use of improved waste forms or improved burial
methods to reduce leaching.

Leachate studies of a pilot concrete box
disposal facility are under way at SWSA 6 to
demonstrate the effectiveness of this system for
hydrologically isolating the high-activity LLW.
This technology might be extended to
aboveground use; concrete boxes/modules offer
promise of isolation of the wastes from water
intrusion and, therefore, a more permanent
disposal technique requiring less maintenance.
The aboveground modules also offer ease of



construction, flexibility of design to meet various
conditions, ease of monitoring, and capability for
applying the experience to underground modules
if this becomes a more desirable alternative.

As part of a combined effort with the
Remedial Action Program, work has begun to
develop information necessary for a radiological
assessment (pathways analysis) for SWSA 6.
Work is under way to determine what is currently
known about SWSA 6 (existing geologic,
hydrologic, soil, and waste inventory).

Proposed disposal techniques for non-TRU
materials and alternatives to these practices will
change in various ways: (1) use of
modified /different storage techniques
(aboveground storage, concrete boxes, ete.); (2)
immebilization of waste by fixing it in concrete or
glass; and (3) compaction of waste {using a
supercompactor and drum compactor) that was
previously considered noncompactible. A
hazardous waste disposal facility is also being
constructed to manage both hazardous and mixed
wastes in compliance with DOE Order 5480.2.

Before 1970, 6200 m® of TRU-contaminated
wastes was disposed of at ORNL by SLB. These
wastes may contain as much as 100 nCi/g in
TRU content; their retrieval is not included in the
plans developed at this time. To date, monitoring
of all streams in or near the ORNL burial
grounds has shown that essentially no TRU
radionuclides are being released to the
environment. Monitoring will continue, and the
safety of continued storage will be reviewed
periodically.

RCRA was promulgated in 1976, and EPA
was designed as the government agency
empowered to implement the act. A 1984 court
decision granted EPA authority to regulate all
hazardous waste and granted DOE authority to
regulate all radioactive waste -generated at DOE
facilities. ORNL applied for and received an
«interim status” classification from EPA per 40
CFR 122.23. The EPA/RCRA identification
code for ORNL is TN1890090003.
Hazardous/mixed waste is being handled at
ORNL on an interim basis until permanent
disposal facilities are available.
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A hazardous waste is a waste which, because of
its quantity, concentration, or characteristics
{physical, chemical, infectious, etc.), can present
a substantial hazard (actual or potential) to
personnel or to the environment if improperly
managed, stored, transported, treated, or
disposed. Hazardous waste inciudes a broad array
of significantly different material that can be
generated by nearly every manufacturing process
or end-usage activity. A waste is classified as
hazardous by EPA if it is corrosive, reactive,
toxic, or ignitable as defined in 40 CFR 261, Part
C. A waste can also be classified as hazardous if
any of its constitutents is included in the over 400
hazardous materials listed by the EPA in one of
the tables in 40 CFR 261, Part D. (A hazardous
material becomes a hazardous waste when it is
discarded or is intended to be discarded.) Any
waste that is classified as hazardous by EPA is
subject to the so-called “cradle to grave” manifest
system (i.e., detailed records must be kept to
track the waste from its origin to its ultimate
disposatl).

The many independent research projects at
ORNL are supported by an equally large number
of small scientific laboratories that store and use
hazardous materials. Most of these laboratories
are potential generators of such hazardous waste
as spent experimental samples, by-products, and
hazardous materials (usually chemicals) that have
exceeded their shelf life or usefulness. Studies
conducted by the Biology Division and involving
laboratory animals result in animal waste and
carcasses that constitute hazardous waste. When
ORNL was constructed, asbestos was used
extensively as an insulation material; since then it
has been shown to be a hazardous material. Now,
as old buildings are torn down and/or remodeled,
the asbestos must be removed and properly
disposed of. Waste oils from sources such as
motor vehicles, machines, vacuum pumps, etc.,
are generated by every division at ORNL.
Hazardous waste is also generated by the groups
that support the research projects, such as
photographic labs and reproduction facilities.

Mixed waste is a waste that can be classified as
being both hazardous and radioactive. The most



common examples of this type of waste are
cleaning fluids and oils removed from systems
that have operated in contaminated environments
and scintillation fluids containing radioactive
tracer elements that are used for chemical and
biological analyses. Much of the research at
ORNL is performed with radioactive materials;
therefore, the gencration of mixed waste is
inevitable. The radiation in radioactive oils and
scintillation fluids is typically very low level, but
because the waste is mixed and no specific
regulations apply, it is being stored on-site for an
~ indefinite time. Scintiliation fluids and vials are
packed and stored in sealed 208-L drums, and
contaminated oils are stored in designated storage
tanks. A TSCA incinerator is being constructed
at ORGDP and may offer a future solution to the
storage problem. The possibility of disposing of
scintillation fluids and vials at an off-site disposal
facility is also being investigated.

Hazardous waste at ORNL is routinely
collected, identified, and packed in appropriate
containers to be shipped to EPA-approved
disposal sites or 1o be stored on-site to await
further dispostion. Presently, all hazardous waste
is stored and packaged at Building 7507, and
mixed waste is stored on a concrete pad located
outside and near Building 7507. The various
categories of waste are generated in experimental
laboratories or by specific operations at ORNL.

According to the Annual Hazardous Waste
Report, the total mass of hazardous waste
generated at ORNL facilities in 1986 was over
293,000 kg. The total amount accumulated in
1985 was slightly less. (Wastewater is handled as
a separate entity and was not included in these
totals.) Spent photographic solutions constitute
the largest volume of hazardous waste
accumulated annually at ORNL; this volume
includes photographic waste generated by the
Oak Ridge Y-12 Plant, which is collected and
accumulated. The major types of mixed hazarous
waste generated at ORNL were flammable
liquids, including radioactive oils and scintillation
fluids.

Currently, two conventional waste disposal sites
receive waste from ORNL facilities. The ORNL
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Contractor’s Landfill, located at the west end of
ORNL, was developed to receive conventional
solid wastes from on-site construction and
upgrade projects. In addition, it receives
significant quantitics of conventional process by-
products from ORNL operations. This facility is
quickly reaching its permitted capacity, When
this occurs, all ORNL conventional waste will be
directed to the Oak Ridge Y-12 Plant Sanitary
Landfill, which currently receives all ORNL
general refuse. Located on Chestnut Ridge, south
of the Qak Ridge Y-12 Plant site and about six
miles east of the ORNL site, the Oak Ridge Y-
12 Plant Sanitary Landfill is the primary
conventional waste landfill operation for the Oak
Ridge Reservation.

About 7.5 X 10° L/d of ORNL sanitary
sewage is treated by an aerobic digestion process.
The ORNL Sewage Treatment Plant, operated
under ORNL’s NPDES permit, outfall number
X01, produces a sludge from this process that is
dewatered on sludge drying beds. The nutrients in
the resulting solid that would preclude further
volume reduction in a biological system are
eliminated. Inleakage of very low levels of
radioactive contaminants to the sanitary sewer
system results in concentration of these
contaminants in the sludge. About twice a year
the solids are packaged in 208-L drums for
disposal as solid LLW. The total estimated
volume of this stream is about 2.7 m>.

Acidic rainwater runoff from the ORNL Coal
Storage Yard is collected in a clay-lined basin.
Neutralization of the acid with lime in the Coal
Yard Runoff Treatment System (Building 2544)
causes precipitation of contaminants that have
been leached from the coal pile. The precipitated
solids are removed by clarification and are
further processed by vacuum filtration with
diatomaceous earth. The resulting filter cake, a
nonhazardous material generated at an average
rate of 2.3 m’/week, is disposed of at the ORNL
Contractor’s Landfill. The Coal Yard Runoff
Treatment Systemn operates under ORNL’s
NPDES permit, outfall number X02.

About 2.5 X 107 kg per year of coal containing
about 8% ash is burned for steam generation at
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the ORNL Steam Plant. Bottom ash from the
fire side of the boilers is pneumatically conveyed
to the storage silo, as is fly ash from the
electrostatic precipitators that capture the
airborne fraction. The ash is loaded from the silo
into dump trucks and is transported to the
ORNL Contractor’s Landfill at an average rate
of about 8.7 m?/d, 7 d/week. Steam Plant ash is
specifically cited in the state permit for the
ORNL Contractor’s Landfill.

General refuse is collected at each ORNL
building from trash cans and placed in dumpsters
at each site. These dumpsters are transported to
an on-site trash compactor, and the refuse is
compacted and reloaded onto trucks for transport
to the Oak Ridge Y-12 Plant Sanitary Landfill
for disposal. The volume of general refuse is
estimated to be 28 m? per normal work day.

Bulky material, such as large cardboard boxes
that cannot conveniently fit into dumpsters, is
temporarily stored at the building loading docks
until the boxes are carried, uncompacted, to the
Oak Ridge Y-12 Plant Sanitary Landfill. The
generation rate of this material is estimated to be
18 m? per normal work day.

3.5 ORGDP SOLID WASTE
MANAGEMENT PROGRAM

In addition to air and water pollution control
programs, ORGDP has developed an extensive
waste management program to monitor all waste
as defined by the RCRA and Tennessee Solid
Waste Management Act (TSWMA) in
accordance with the applicable state, federal, and
DOE requirements. The waste management
system at ORGDP provides management for five
categories of materials generated for disposal at
ORGDP. The first is radioactive materials
managed according to DOE Order 5820.1 and
the Atomic Energy Act of 1954: nonhazardous,
low-level, radioactively contaminated wastes.

The second category is classified waste
generated at ORGDP. DOE Order 5632.1
mandates the physical protection of classified
material.

The third category is hazardous waste as
defined by RCRA. DOE Orders 5480.1A and

5480.2 and state and federal regulations control
the way hazardous wastes are managed. The
wastes may or may nat be radioactively
contaminated.

The fourth category includes PCBs that are
managed according to TSCA. Contaminated
electrical equipment and waste oils, solvents, and
solids are the major components of PCB waste
generated at ORGDP.

The fifth category includes sanitary waste that
is regulated by TSWMA. The types of waste in
this category include sanitary water, fly ash, and
construction debris.

The primary goal of the solid waste strategy is
minimizing generation of solid wastes while
achieving compliance with applicable
environmental regulations. Solid wastes are most
often categorized as (1) industrial/sanitary, (2)
security classified, (3) low-level radioactive,

(4) RCRA hazardous, and (5) mixed.

Ideally, the majority of solid wastes generated
would be conventional wastes. When this goal is
unattainable, prudent management will minimize
the amount of other wastes (classified, hazardous,
radioactive) generated. Five major waste
minimization options are avaitable at ORGDP:
(1) segregation, (2) material substitution, (3)
process innovation, (4) mechanical volume
reduction, and (5) recycle/reuse.

To obtain compliance with RCRA, ORGDP
has submitted permit applications for all TSD
facilities to environmental regulators. Each
permit application has two parts. Part A permit
applications, submitted in August 1985 for
ORGDP, include information such as process
throughput, storage capacities, waste
characterization by RCRA hazard code, process
description, and photographs. Federal revision of
RCRA ruled that all Part B permit applications
were to be submitted by November 9, 1985,
Facilities with interim status could file for closure
and cease operations instead of filing for a Part B
permit application. Nineteen Part B permit
applications were prepared through 1985 for 17
facilities, and one facility closed in 1986.

Information required for the Part B permit
application includes a general facility description,
a waste characterization and analysis plan,
information on processes generating the waste,



procedures to prevent hazards, contingency plans,
and closure/post-closure plans. After negotiation
and acceptance of Part B permit applications,
facilities at ORGDP will be fully permitted under
RCRA and subject to stringent guidelines
specified in 40 CFR Pt. 264. ORGDP will then
be inspected annually by the EPA, TDHE, DOE,
and/or internal auditors to ensure RCRA
compliance.

Enrichment, maintenance, decontamination,
development, and testing activities at ORGDP
release minimal quantities of low-level radioactive
materials to the environment, Because the
primary function of the site was the enrichment
of uranium in the ***U isotope, uranium is the
predominant radionuclide found in waste streams.
Small quantities of *Tc, BNp, and 2°Pu have
also been released in the waste streams because
these radionuclides were present in UF, reactor
return feed material that was shipped to ORGDP
for enrichment,

ORGDP generates solid radioactive waste by
(1) discarding radioactively contaminated scrap
paper, wood, trapping media, etc., (2) discarding
radioactive process equipment, and (3) removing
radionuclides from liquid and airborne discharges.
Currently, all scrap metal contaminated with
radionuclides is stored above ground in
anticipation of future smelting or sale. Sludges
generated by settling and scrubbing operations
are stored in holding ponds K-1407-B and K-
1407-C.

The primary generator of radiocactive liquid
wastes is the uranium decontamination and
recovery facility (K-1420-A). One stream consists
of decontamination solutions (mostly water)
containing uranium and small quantities of *Tc.
This stream is being discharged into the
K-1407-B holding pond for settling. However,
new RCRA regulations have forced the closure of
uniined surface impoundments such as K-1407-B
and K-1407-C ponds, thus eliminating a place to
settle the solids, The new Central Neutralization
Facility, K-1407-H, which was to go on line in
April 1987, will provide the capability to remove
these solids before discharge through the K-1700
discharge location.
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Plans call for the sludges in K-1407-B and K-
1407-C ponds to be chemically fixed in concrete
and stored above ground until the material can be
delisted as a hazardous waste under RCRA
guidelines. Low-level wastes such as cleaning
rags, scrap paper, and other burnables are
collected and stored in K-310-2 for disposal in the
TSCA incinerator. Other solid wastes such as
contaminated building rubble, asbestos, and
contaminated soils are disposed of at the Qak
Ridge Y-12 Plant low-level burial facility.

Radioactive waste streams generated at
ORGDP are managed in strict accordance with
the applicable state and federal regulations and
DOE orders. Several waste management facilities
are already in place. Changing laws and
regulations have made it necessary to upgrade
several facilities and design and construct new
facilities that reflect the most recent
environmental technology.

The K-700 Scrap Metal Storage Facility
consists of a 2.8-ha (7-acre) tract of land used for
storing low-level radioactively contaminated scrap
metal. Ferrous and nonferrous materials of every
description are generated at the ORGDP site and
are transported by truck to the storage yard.

The K-1421 waste incinerator consists of a
440-kg /h incinerator used for disposing of low-
level, radioactively contaminated type “O” waste.
The waste includes such combustibles as clothing,
gloves, and paper, contaminated during normal
operation or during spill cleanup activities. This
facility was shut down in mid-1986 because it
conld not meet Tennessee Air Regulations
particulate emissions limits.

The K-306-1 container storage area consists of
a 288-m? area used for the storage of PCB
materials that are radioactively contaminated,
The wastes will be stored at the facility until they
are disposed of by burning in the K-1435 TSCA
Incinerator. The storage area may be used in the
future to store Oak Ridge Y-12 Plant wastewater
sludges.

The K-1407-H Central Neutralization Facility
will provide pH adjustment and chemical
precipitation for several aqueous streams
throughout the ORGDP site. The treatment



system will consist of two 94.750-L reaction tanks
and a 227,400-L sludge thickener tank. Acidic
wastes will be neutralized with a hydrated lime
slurry, and basic wastes will be neutralized with
sulfuric acid. Treated effluents will be discharged
through the K-1700 NPDES point before they
enter Poplar Creek. Contaminated sludges that
precipitate out in the sludge thickener tank will
be sent to the K-1419 Sludge Fixation Facility
for treatment or be stored in an approved
aboveground storage area.

The K-1425 facility consists of a container
storage building with approximately 180 m’ of
storage area, a container staging and pour-up
area, and four 85,275-L storage tanks.
Containerized liquid wastes are transferred to the
large storage tanks via a drum unloader system.
Typical materials stored at the facility include
oils, solvents, water, and organics that are
hazardous contaminated with PCBs and/or
uranium. These materials are generated in the
various operational areas, buildings, and support
service areas throughout QORGDP. Wastes stored
in the facility will ultimately be disposed of in the
K-1435 TSCA Incinerator. Materials brought to
the facility have previously been identified and
are labeled and inventoried as to when they were
brought to the facility.

The K-1420A flammable waste storage tank
provides storage of flammable and ignitable
liquid waste generated at ORGDP. The facility
consists of a 113,700-L tank that has been
modified to store low-flashpoint (less than 60°C)
and high-vapor-pressure materials. The types of
wastes stored in the tank include flammable
solvents, gasoline, and paint wastes. Only drums
of waste that have been identified will be brought
to the facility, where they will be transferred into
the storage tank. The materials will be stored at
this facility until the wastes can be disposed of at
the K-1435 TSCA incinerator. :

The K-311-1 container storage area provides
storage for radiogenic lead wastes generated
during past Oak Ridge Y-12 Plant operations.
The wastes are stored in 208-L steel drums and
fiber drums. The facility is in an enclosed
building and has an area of approximately
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225 m* Wastes stored at the facility include lead
ingots, lead slag, and lead carbonate
contaminated with low-level radioactive
contaminants. Approximately 51 tons of material
is stored at the facility.

The K-1232 facility provides chemical
precipitation and pH adjustment for wastewaters
primarily generated at Oak Ridge Y-12 Plant.
The water is treated in the 12 tanks located in
the K-1232 facility. After the various feed
chemicals are added and mixed, the waste is
discharged to two lagoons, where the precipitates
are allowed to settle out. The settled sludges are
collected, dewatered, drummed, and transported
to K-306-1/Vault 23-A for storage. The liquid
effluent is discharged from the facility to an
NPDES discharge location at the K-1203 sewage
treatment facility.

Waste streams treated at the K-1232 facility
include nitric acid and other acid wastes, caustic
waste, and mop and rinse water contaminated
with organic constituents. The nitrate wastes are
taken to K-1232 for neutralization only and
returned to the OGak Ridge Y-12 Plant for
storage. All other wastes are treated and
discharged from the facility through the K-1203
sewage treatment plant NPDES discharge
location.

Effluent control procedures at K-1232 begin
before the waste is transported to ORGDP.
Samples of the wastes are collected at the Oak
Ridge Y-12 Plant and analyzed to determine the
chemical composition of the material. When
chemical characterization is complete, a recipe
can be developed for treating the material. Once
the material has been treated at the facility,
samples are collected to verify that the treatment
is complete, and then the material is discharged
to the settling ponds for sedimentation. Samples
are also collected at the discharge from the
settling basins to determine compliance with the
discharge guidelines specified in the NPDES
permit.

The K-1413 treatment tank consists of a
79,590-L underground tank used primarily as a
backup facility for the K-1232 treatment facility.
The tank is seldom used for treating Oak Ridge



Y-12 Plant wastewater. The unit provides
chemical precipitation and pH adjustment for
heavy;mctal—ladcn corrosive solutions.

The K-306-1/Vault 23-A Hazardous Waste
Storage Facility will be used primarily for storing
sludges generated during the treatment of Qak
Ridge Y-12 Plant wastewater at the K-1232
facility,

The storage facility is 88.4 m long by 13.7 m
wide and has a maximum storage capacity of
approximately 3000 208-L drums. The containers
being stored at this facility are sealed, labeled,
identified, and inventoried prior to or immediately
following transport to the facility. Similar
materials generated at Oak Ridge Y-12 Plant are
also stored in this facility.

The K-1407-A neutralization facility consists of
a 125,070-L reaction pit where sulfuric acid and
calcium hydroxide are used to neutralizate
corrosive waste water. The K-1407-B holding
pond consists of a 0.52-ha (1.3-acre)
impoundment with a storage volume of
approximately one million gallons. It is used for
the settling of metal hydroxide precipitates
generated during neutralization and precipitation
in the K-1407-A neutralization facility.

Radioactively contaminated wastewater treated
at this location is generated at the K-1420
uranium decontamination facility. Equipment
used in the gaseous diffusion and development
facilities gradually accumulates uranium bearing
compounds. When this equipment is removed or
disposed of, it may require decontamination to
meet radiation standards. The decontamination
process is performed in the K-1420 facility. The
primary cleaning method includes mechanical
removal in combination with cleaning solutions
consisting of water, steam, weak nitric acid, and
sodium carbonate. The waste reductions contain
uranium and other metallic ions. All corrosive
solutions from K-1420 requiring treatment are
piped to the K-1407-A neutralization pit for
treatment.

The K-1407-B holding pond currently contains
approximately 7500 m? of sludge that will be
removed as part of the closure for the facility.
The K-1407-B holding pond is considered a
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surplus facility, and plans are being made to close
it out by the end of 1988. The pond is being
closed because it does not meet regulatory
requirements for surface impoundments as
specified under the 1984 reauthorized RCRA
requirements. Plans are to remove the sludge
from the pond and fix it in concrete for
aboveground storage.

Effluents from the K-1407-A and K-1407-B
facilities are controlled by instrumentation, and
K-1407-B is monitored analytically for uranizm
discharge concentration. The K-1407-A facility
instrumentation includes level indicators and pH
monitors. High-level alarms are set for the
reaction pit and are transmitted to the Central
Control Facility and the K-1420 Control Room.
The pH meters are used for operating purposes to
determine when the wastewater can be
discharged. The K-1407-B effluent is also
controlled by instrumentation and by analysis for
the discharge of uranium. The weir at K-1407-B
can be opened and closed and is controlled by
pH. The weir will automatically close when pH
falls below 6.0 or rises above 9.0. Twenty-four-
hour composite samples are collected from the
effluent weekly for uranium and radionuclide
analysis,

The new K-1419 sludge fixation facility is used
for mixing hazardous and mixed-hazardous
inorganic waste with concrete to form a
nonhazardous mixture that can be stored above
ground until a final disposal method can be
identified. The facility consists of a storage tank
area for hazardous-mixed wastes and a series of
storage tanks for nonhazardous feed materials,
feed tanks, and mixers. The hazardous mixed
sludges and liquids are mixed with the
nonhazardous feed materials such as fly ash,
cement, sand, and clay. The concrete-waste
mixture is then discharged from the mixers into a
concrete truck to be transported to the K-1417
casting yard, where it is stored in 337- and 364-L
epoxy-coated steel drums,

The hazardous-mixed waste to be processed at
K-1419 will be stored in eight aboveground tanks
used to receive, store, and feed the waste
materials for the mixers. The wastes are mixed



with a fixation recipe to stabilize them in the
form of concrete blocks. The fixation recipes are
specific for each type of sludge and will contain
cement with various mixtures of fly ash, sand, or
clay.

The K-1417 facility will be used to cast and
store mixed hazardous waste contaminated
concrete blocks generated at the K-1419 sludge
fixation facility. The area is used for the pouring,
setting, and storage of stabilized waste in 337-
and 364-L epoxy-coated steel drums. In addition,
the facility has a truck and equipment washing
system that also collects runoff and spillage from
the casting building. All wastes coming into the
area will be from the K-1419 facility.

The K-1407-C retention basin is an unlined
surface impoundment with a storage volume of
approximately 9.48 million liters. This
impoundment has been used primarily for storing
potassium hydroxide sludge gencrated from the
K-402-9 purge cascade scrubber facility. The
surface impoundment also contains metal
hydroxide sludges that were removed from the
K-1407-B settling pond in 1973. The scrubber
sludge and the K-1407-B sludge are radioctively
contaminated.

As in the case of the K-1407-B pond, the
K-1407-C basin is considered surplus, and plans
are being made to close out the facility by the
end of 1988. The pond is being closed because it
does not meet regulatory requirements for a
surface impoundment. Closure plans include
removing the sludge from the pond and fixing it
in concrete for aboveground storage.

The K-726 PCB storage facility is located at
the K-770 scrap meta! yard and consists of a
diked concrete block building with approximately
225 m? of storage space. It is used primarily for
the storage of low-level, uranium-contaminated
PCB waste that also contains combustible liquids,
including kerosene that has been used for
cleaning and /or flushing. PCB materials will be
stored at this location until they are disposed of
at the X-1435 incinerator.

In addition to treatment, storage, and disposal
facilities two RCRA facilities store only pure
RCRA hazardous materials. These facilities are
the K-1025-C storage facility and the K-1035-A
satellite drum storage facility. The K-1025-C
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facility is used for storing miscellaneous waste
chemicals until they are transported to an off-site
commercial disposal facility. The K-1035-A
facility provides storage for hazardous wastes that
are generated during the operation of a circuit
board manufacturing process. These wastes are
stored at the location or the K-1025-C facility
until transported to an off-site commercial
disposal facility.

There are three sources of sludges that are
presently being generated or are planned to be
stored at the ORGDP. The wastewater sludges
generated from the treatment of Oak Ridge Y-12
Plant wastewater at K-1232 are stored at K-
306-1/vault 23-A. This sludge is a listed material
that requires storage by RCRA requirements. As
more facilities come on line at the Qak Ridge Y-
12 Plant for waste treatment, the amount of
material from K-1232 will be decreasing.
However, the same type and quantity of sludge
will be generated at Oak Ridge Y-12 Plant and
will be transported to ORGDP for storage. Plans
are to have the sludge delisted as a RCRA
material and disposed of as a low-level
nonhazardous material.

Sludges presently being stored in the K-1407-B
and K-1407-C holding ponds are scheduled to be
removed and fixed in concrete. Initially, it was
planned that the material could be fixed in
concrete to render it nonhazardous and then be
buried in a landfill. However, uranium
compounds present in the material may eliminate
the possibility of shatllow land burial. If the
materials are not buried, a larger facility will be
needed to store the concrete blocks. Studies are
presently under way to determine the options
available for storing and/or burying this material.

Acid and caustic wastes are generated at the
ORGDP from plating and metal cleaning
facilities and from coal pile runoff during rainy
conditions. The K-1501 steam plant also
generates acidic and caustic solutions as a result
of the water softening equipment used for boiler
water treatment. All of the streams mentioned
are drained by gravity to the K-1407-A
neutralization facility.

PCBs, uranium-contaminated and
noncontaminated, are regulated by the TSCA.
The materials that contain or are contaminated
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with PCBs include electrical equipment, waste
oils, solvents, hydraulic systems, and heat transfer
systems. The disposal of PCB material containing
radioactivity presents problems because no de
minimus levels exist for off-site disposal of
uranium. The TSCA incincrator was designed
and justified because radioactively contaminated
liquid wastes could not be shipped off site for
disposal. The incinerator is expected to begin
operation in FY 1988,

ORGDP has 80 PCB Askarel transformers in
standby for use should the gaseous diffusion
process restart. These transformers pose no threat
to the environment. They can remain in standby

after the October 1, 1985, deadline because they
are located in an industrial building. In addition
to the transformers, 11,266 capacitors are located
in the diffusion cascade process buildings. These
capacitors pose no threat to the environment and
are in standby for possible restart. Emergency
procedures to handle accidental spills are in
place, and frequent operator drills ensure that the
procedures are reviewed with operating personnel.

Large quantities of liquid and solid PCB wastes
are in storage at the ORGDP in 208-L drums
stored in curbed buildings K-726 or K-306-1 until
their final disposition.






4. AIRBORNE DISCHARGES AND AIR AND METEOROLOGICAL
MEASUREMENTS

4.1 AIRBORNE DISCHARGES

Each installation has air pollution control
systems in place to reduce discharges to within
emission standards mandated by the Clean Air
Act (CAA). In addition to ensuring emissions
control, each installation maintains accurate, up-
to-date air pollution permits for sources that emit
air contaminants. Descriptions of operations
releasing air pollutants, number of emission
points, and the pollutants discharged for Qak
Ridge Y-12 Plant, ORNL, and ORGDP are
given in Tables 4.1.1 through 4.1.3.

The Oak Ridge Y-12 Plant steam plant has
been cited repeatedly by the Tennessee
Department of Health and Environment (TDHE)
for failure to meet opacity requirements for its
emissions. A plan was developed to eliminate all
opacity exceedances except those during startup
and shutdown of the boilers. A long-range plan
calls for the shift from oil to natural gas for
startup and shutdown to eliminate exceedances
during those periods, also. Those plans
notwithstanding, TDHE imposed new
requirements on the steam plant in early 1986,
and source emission stack testing was conducted
throughout the week of April 20. These tests were
designed to see if opacity exceedances are
accompanied by particulate emission exceedances.
In August, installation personne! appeared at a
show-cause hearing in Nashville on the opacity
problem and to outline plans for improving the
steam plant. As a result of their testimony, the
Enforcement Program did not recommend a fine
or an order. The 1986 Oak Ridge Y-12 Piant
steam plant opacity performance is given in Table
414,

On December 18, 19835, a quality assurance
task team was appointed to review opacity
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noncompliance problems at the ORGDP K-1501
steam plant and make recommendations that
would bring the plant into 100% compliance with
Tennessee air emission standards. The team was
made up of representatives from the utilities,
environmental management, engineering, process
support, and maintenance organizations. When
two electrostatic precipitators were installed in
1978, the plant was in compliance until numerous
problems were experienced. Although each of the
problems was corrected individually and overcome
to some extent, the result was a less-than-
consistent compliance record. As a result of the
shutdown of the gaseous diffusion process, a 25%
reduction in the ORGDP steam demand occurred
in early FY 1986. Base-loading natural gas to
improve compliance during coal firing resulted in
a 70% reduction in noncompliances in FY 1986.
The team reviewed six alternatives and
recommended the installation of two 18,000-kg/h
wood-fired boilers as the most economical
compliance option. The 1986 ORGDP steam
plant opacity performance is given in Table 4.1.5.
Most gaseous wastes are released to the
atmosphere through stacks. Radioactivity may be
present in gaseous waste streams as solids
(particulates), absorbable gas (iodine), or
nonabsorbable species (noble gas). Most gaseous
wastes that may contain radioactivity are
processed to reduce the radioactivity to
acceptable levels before they are discharged.
Stacks are routinely monitored for radionuclides
of concern at each of the three Oak Ridge
installations. In addition to stack discharges,
there are potential airborne releases from burial
grounds (e.g., *H and '*C) and from uranium
chip fires at the Oak Ridge Y-12 Plant. Table
4.1.6 summarizes the combined 1986 point
discharges of radionuclides from the three Qak
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Table 4.1.1. Air emission sources—Oak Ridge Y-12 Plant

L No. of e No. of
Descnpt'l on of emission Pollutant? Dﬁcnpt'l on of emission Poliutant’
function . function .
points points
Acid wash station ] NO, Electropolisher 1 KOH
Area exhaust k! Part-Be source 1 vocC
[ Part 2 NE
3 YyoC 1 Phosphoric acid
3 NO, Extraction column vent 1 NO,
1 S0, 1 voC
Abrasive saw exhaust 1 Part-du Film dryer 2 Part
Annealing 2 Part Foundry 1 Part
2 NE Grinders/milling machines 7 Part
Acid vats 1 Acid fumes 2 Metal fines
Anodizing 1 NE Glove boxes 5 Part-Be source
Acid and plating tank 1 Acid fumes 19 Part
Acid line vent 1 NO, 1 NE
Arc melt furnace 1 Part Grit blaster 2 Pant
Boiler 1 Part Hoods 1 80,
1 S0, [ NO,
1 NO, | HCl
1 YOoC 32 voC
Briquetting process 1 Part 20 Part
1 voC 3 Acid fumes
Blending box 1 Pant 1 H,S0O,
Carbon machine shop 2 Part 1 Other
2 vocC 1 Fluorides
Carbon furnace 2 vocC 1 Part-Be source
Caustic scrubber 4 Cl HNO, dip tank 1 NO,
3 HCl Hot press 2 Part-Be source
1 Part HF vaporizer 1 HF
3 LiCl HF emergency vent 1 F
2 NO, Insulator shop 1 Part
Cleaning 3 Part Inspection house 1 Part-Be source
3 voC KOH stripping 1 Phosphoric acid
2 NE 1 KOH
1 NO, Incinerators 5 Part
Calciner vent 2 Part 1 NO,
Chemical recovery 3 Part 1 F
3 NO, 1 HCl
Centrifuge and tank 1 Part 1 HCN
Casting 1 NE Kel-F diptank 1 vOoC
1 Part Kiln and calciner 1 Part
Conversion 1 Part Lathe and furnace 1 Part
1 HF Laundry dryers 1 Part
Chip burner 1 Part 1 vocC
Chilled water system 1 voC Lime storage silo 2 Part
Degreaser 1 NE LiOH neutralizing 1 HCl1
1 Non-VOC LiOH tank 2 NE
1 NGO, Machine shop 15 Part
11 voC 1 Part-Be source
1 HCI 4 Misc. metal
Diesel gencrator 1 Part 1 "Freon
Dryer 1 vOoC 8 vOoC
Dry box 1 NE Maintenance shop 1 voC
Dissolver-UO, 1 NO, 4 Part
Dissalver i NO, Matcrial handling 2 Part-Be source
Deburr benches 1 Part ! Part
1 Misc. metal 1 Acetic acid
Drycleaning machine 1 vocC 1 Ethanol
Electric shop | Misc. Metal cleaning 1 YocC
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Table 4.1.1. {continued)

. No. of o No. of
Descnptll on of cmission Pollutant® Dc?mpt.wn of cmission Pollutant’
function points unction points

Metal storage 1 Part Reactor unloading station 2 Part
Metal working 8 Part Reduction 1 vOC

3 yocC 1 NO,
Muffle furnace 2 Part 2 Part
Mixing and rolling 1 Part 1 Acetic acid

1 vVOoC 7 co
Nickel plating 1 Part Reactors 1 NO,
Nitric acid tank 3 NO, 1 Acid fumes
Nitric acid recovery 1 NO, 2 Part

1 vocC Rolling mill 4 Part
NO, emergency vent 1 NO, 2 vocC
NiCr plating tanks 1 NE Sandblaster [ Part
Neutralization vessel 1 Part Storage tanks 1 50,

1 NO, 14 NO,

1 Acid fumes 9 LiOH

3 HCl 4 NaOH
Neut. reactor 1 Acid fumes 2 NaQCl
Non-emitting 1 NE 1 HC]
Ovens 12 NE 2 Mineral oil

13 VOC 1 Plating solution
il Part 5 NE

Nickel, copper strike tank 1 HCl 7 Acid fumes
Open coal storage pile 1 Part t H,;S0,
Ozonation tank 1 NO, 18 vOC
Ozone generator 1 Ozone Salt baths 1 vOC
Plasma torch 2 Part 2 Part
Painting 10 yoC Saw and grinder 2 Part
Pickling tank 1 Part Saw, lathe, drill ] Part

3 NO, 1 vOoC

2 vOoC Slag crusher and hopper 1 Part

2 NE Seal peal 1 voc

t Acid fumes Steam plant 3 Part
Plating process 4 Fumes 4 50,

5 NE 2 NO,

2 S0, Sulfuric acid tank 1 Part

1 ‘NO, Swaging 1 Part

1 HCl Surface coating 1 NE

1 HCN Tank vent 2 Acid fumes

1 KCN 3 HCI
Plastic molding 1 voC 1 Non-VOC
Process vats 1 HCl U-chip oxidizer 1 Part

1 NE Underground gas tank 1 voC

1 Acid fumes Vapor biaster 1 Part
Pulverizer 1 Part Yacuum system 18 Part
Perchlorethylene storage tank 1 YoC 1 voC
Process vent 1 Part 9 NE

1 NO, Vulcanizer 1 YOC
Pan fiiters 2 Part Vice stand hood 1 Part-du

1 Acid fumes Welding 14 Part
Paper shredder 1 Part 2 vOC
Print copier 2 Amonia 2 NE
Pump shop 1 voc Woodworking 24 Part
Press 4 Part Wash station 1 yocC

3l voC Waste shredder/compactor 1 Part
Quencher 1 NE Waste oil solvent tanks 5 vOocC

] Part X-ray t Part

Total 619

“NO, = nitrogen oxides; Part

= particulates; Part-Be source = particulate-beryllium source; Part-Du = particulate-depleted
uranium source; VOC = volatile organic compound; NE = no emission.



Table 4.1.2. Air emission sources—ORNL

Description N?’ ?f .
of function emission Pollutant
points
Baghouse 1 Part
Boiler 7 co
Boiler 7 NO,
Boiler 7 Part
Boiler 7 S0,
Boiler 7 vocC
CEUSP 1 NO,
Cyclone 1 Asbestos part
Degreaser 1 Freon TF
Degreaser 2 Trichloroethylene
Degreaser 2 Varsol
Degreaser 4 Perchloroethylene
Degreaser g YocC
Hoods I Fluorides
Hoods I NO,
Hoods 1 QOzone
Hoods 1 S0,
Hoods 1750 Misc.
Lead shop 4 Lead part
Nuclear fuel reprocessing 1 NO,
Nuclear fuel reprocessing i Uranium oxides
Smoke bomb test 1 Part
Spray booth 7 voC
Storage tanks 5 YoC
Total 1828

“VOC = volatile organic compounds; Part = particu-
lates; NO, = nitrogen oxides;

Ridge installations to the atmosphere. The total
discharge was 92,600 Ci. Table 4.1.7 surmarizes
the 1986 chemical emissions to the atmosphere
from the three Oak Ridge installations.

4.2 AIR MONITORING

Five systems for monitoring air at Oak Ridge
DOE installations are: (1) stations around the
perimeter of Oak Ridge Y-12 Plant; (2) stations
around the perimeter of the ORGDF;

(3) stations on and around the ORR;

(4) stations around the perimeter of ORNL; and
(5) stations outside the ORR at distances of
from 19 to 121 km, designated as remote air
monitors.

Air stations are numbered as follows: ORNL
stations are designated A1--A30; ORR stations
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are A31-A50; remote stations are A51-A60; Oak
Ridge Y-12 Plant stations are A61-A80; and
ORGDP stations are A81-A100. There are more
numbers assigned than there are stations, which
allows additional stations to be added without
altering the numbering system.

Air monitoring stations are categorized into
five groups according to geographical locations:
(1) Oak Ridge Y-12 Plant perimeter air
monitoring stations A61-A72 are located at
or near the Oak Ridge Y-12 Plant
boundaries.

{2) ORNL perimeter air monitoring stations
A3, AT, A9, A2!, and A22 are located at
or near the ORNL boundary. Stations A21
and A22 are used only for external gamma
radiation measurements; there is no
sampling equipment. These stations are
being upgraded to provide sampling

capability.
(3)

ORGDP perimeter air monitoring stations
AB1-A9R are located at or near the

ORGDP boundaries.

The DOE ORR network consists of stations
A8, A23, A3l, A33, A34, A36, and
A40-46. During the latter part of 1985 and
early 1986, ten ORR stations were
upgraded. Each air station has the
capability to perform both sampling and
continuous monitoring. Station A46 is a
new real-time monitoring location installed
during the third quarter of 1986 in the
Scarboro community in Qak Ridge, and its
sampling capability was activated in
October 1986.

(4)

(5) The remote air monitoring system consists
of six stations {A51-A53 and A55-AS57)
that are outside the ORR at distances of
from 19 to 121 km. This system provides
background data to aid in evaluating local
conditions in East Tennessee and fallout

data.

Locations of the Oak Ridge Y-12 Plant,
ORNL, ORGDP, ORR, and remote air
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Table 4.1.3. Air emission sources—ORGDP

L No. of e No. of
Dcscnpt_l on of emission Pollutant? Dcscnpt.x on of emission Pollutant®
function . function .
points points

Bake-off oven 1 Organics Ni Plating 1 HCI vapor
Bake-off oven 1 Part Ni Plating 1 NO,
Cleaners 17 Part Oil storage tanks 7 Mineral oil
Cleaning and drying 1 Part Qil storage tanks 32 Code BG oil
Coal sizing and conveying 1 NE Ovens 3 Part

system Ovens 1 NE
Coal/gas/oil steam plant 1 CO Ovens 1 Other
Coal/gas/oil steam plant 1 Fluorides Paint drying oven 1 vocC
Coal/gas/oil steam plant 1 Nitrogen oxides Parts cleaning i NO,
Coai/gas/oil steam plant I Organics Parts cleaning ; Trioxide
Coal/gas/oil steam plant 1 S0, Peliet conversion oven 1 Technetium
Coal/gas/oil steam plant 1 Sus. part Pellet conversion oven 1 Uranium
Concrete fixation 1 Part Pellet conversion oven 2 Fluorides
Curing oven 1 Organics Plastic shop 1 Organics
Degreaser 1 NE Plastic shop oven 1 NE
Degreaser 1 Perchioroethylenc Plating system 1 HCI vapor
Degreaser 3 Organics Product withdraw vent l Fluorides
Disassembly stand 1 Fluorides Relief compressor 1 Fluorides
Disassembly stand 1 Part Sand biaster 2 Part
Disassembly stand I Uranium oxide Scrubber 1 Fluorides
Drying tracks 5 Hydrocarbons Spray booth 1 Part
Emission stack 1 Fluorides Spray booth 3 voC
Emission stack 1 Part Steam plant 1 850,
Emission stack 1 Uranium Steam plant 2 Part
Exhaust hood 1 voC Storage tank 1 Acetone
Fabrication ] Part Storage tank 1 Ethy] alcohol
Filter test facility 2 Part Storage tank 1 Gasoline
Fire Dept. training facility 1 Part Storage tank i Hexane
Fluorine vents 4 Fluorides Storage tank 1 Isopropyl alcohot
Fuel oil storage 2 Organics Storage tank 1 Methylene chloride
Furnace 1 voC Storage tank 1 Paints
Furnaces 13 Hydrocarbons Storage tank 1 Water
Gas storage tank 2 NE Storage tank 1 Xylene
Grit blaster 1 Part Storage tank 4 Freon

Heat exchange 1 "“Freon Storage tank 4 Other

Heat exchange 1 FHC Storage tank 4 Perchioroethane oil
Hood 3 Hydrocarbons Storage tank 4 Trichlorethane
Incinerator 1 CcO Storage tank 4 Varsol
Incinerator 1 Fluorides Vacuum system 1 NE
Incinerator 1 HCI Vacuum system 3 HF
Incinerator 1 Organics Yacuum system 3 Fluorides
Incinerator 2 NO, Vacuum system 16 co
Incinerator 2 Part VYacuum system 16 Organic
Incinerator 2 S0, Vacuum system 16 Uranium
KOH scrubber 1 Technetium Vent 2 Fluorides
KOH scrubber 1 Uranium Vent 1 NE
Laboratory vents 12 Many Vent 1 YOO
Machine repair 1 . Fluorides Waste oil decontamination 1 Organics
Machine repair 1 Part Wet air vents 2 Fluorides
Main vent 1 Fluorides Wreck disassembly 1 Fluorides
Mechanical lab 1 Part Wreck disassembly 1 Part

Total 6%

“NE = no emission; VOC = volatile organic compounds; Part = particulate; $0, = sulfur oxides;
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Table 4.1.4. 1986 Oak Ridge Y-12 Plant steam plant opacity performance

st Qtr. 2nd Qtr. 3rd Qtr. 4th Qtr. Annual
Total minutes 129,600 131,040 132,480 132,480 525,600
Tota! days 90 91 92 92 365
Total minutes of
noncompliances
East stack 1,650 1,470 2,238 T14 6,072
West stack 1,752 1,704 162 1] 3,618
Total days of
noncompliances
East stack 51 51 79 24 205
West stack 33 44 4 0 81
Percentage of minutes
of noncompliances
East stack 1.3 1.1 1.7 0.5 1.2
West stack 1.4 1.3 0.1 0.0 0.7
Percentage of days
of noncompliances
East stack 56.7 56.0 85.9 26.1 56.2
West stack 36.7 48.4 4.3 0.0 222
Table 4.1.5. 1986 ORGDIP steam plant opacity performance
Number of Cumulative Number of Cumulative Percentage Cumulative
Month days included  days included days out days out of ~ percent
ays inchu ays inclu . . . ;
. of compliance  of compliance  noncompliance  noncompliance
Oct 29 29 1t 11 379 379
Nov 30 59 16 27 53.3 45.8
Dec 31 90 13 40 419 44.4
Jan 3 121 9 49 29.0 40.5
Feb 28 149 15 64 53.6 43.0
Mar 3l 180 7 71 22.6 39.4
Apr 30 210 28 73 6.7 348
May 31 241 1 74 32 30.7
June 30 271 1 75 3.3 21.7
July 31 302 0 75 0.0 248
Aug 3 333 2 77 6.5 23.1
Sept 30 363 7 84 23.¥ 231

°K-1501, FY 1986.
t*Wood pellet test burn.
‘Coal-fired test burn.

monitoring stations are shown in Figs. 4.2.1
through 4.2.5.

Environmental air samples were taken for
determination of SO, fluorides, suspended
particulates, and uranium around Oak Ridge
Y-12 Plant.

A variety of sulfur compounds are released to
the atmosphere from both natural and
anthropogenic sources (Godish, 1985). Among

the most important are the sulfur oxides (50,),
which are produced when fossil fueis containing
inorganic sulfides and organic sulfur are
combusted. Of the four known monomeric sulfur
oxides, only SO, is found at appreciable levels in
the gas phase, in the troposphere. Sulfur trixoide
(SO,) is emitted directly into the atmosphere in
fossil fuel combustion and is produced by the
oxidation of SO, in the atmosphere.
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Table 4.1.6. 1986 point discharges of
radionuclides to the atmosphere from
the three Oak Ridge installations

Table 4.1.7. Estimates of 1986 emissions
of gaseous chemicals to the stmosphere

. Amount
Discharge Chemical (ke)
Radionuclide i &
(Ci)
Acetylene 7,868,800
Uranium? 0.19 (211 kg) Alcohol 182,000
lodine-131 {"*'1}) <0.035 Ammonia 70
Tritium (*H) 31,000 Argon 4,350,000
Xenon-133 ('V*Xe)? 51,000 Mixed gases” 2,100
Krypton-85 (¥*Kr)? 10,600 Carbon monoxide 50
Technetium-99 (®T¢)  0.0038 Carbon dioxide (gas) 1,500
UID* 0.00000060 Carbon dioxide (solid)? 155,000
Chilorine 32,000
Total 92,600 Fluorocarbons 6,640
. , ine, i 900
“Uranium of varying enrichments/ E:g:m hydrogen fluoride i; 200
curie quantities calculated using the Guscous halogens and 3' 400
appropriate  specific  activity for halogenated particulates '
ma;tenal rcllca.s ed. . Gaseous and particulate fluorides 26,400
Upper-limit values based on direct Gaseous chlorides 30
radiation mecasurements in the stack Steam plant discharges 1.691.000
gas stream and an assumed mixture of (particulates, sulfur dioxide, e
no?le gases. nitrogen oxides, carbon
Unidentified alpha. .
monoxide, hydrocarbons)
Helium 723,680
Hydrogen 1,172,900
. . Hydrogen suifide 10
Sulfur dioxide monitoring is conducted Methane _ 10
continuously at two stations at the Qak Ridge Nitrogen (gas) . 19277000
. . Oxygen (gas) 243,500
Y-12 Plant (Fig. 4.2.1). These two stations are Oxygen (liquid)? 54.600
identical except for their location. Ambient air is Propane 2,500
pumped into pulsed, ultraviolet fluorescence Sulfur hexafluoride 4,700
. . Trichloroethane, perchlorethylene, 279,400
analyzers that are connected to recording units methylene chloride, acetone ,
housed in temperature-controlled shelters. They -
are calibrated weekly to ensure that they remain Total 38,342,000
thhm the +15% (.inft allowed by tyc state.l Oak 5The major constituent is argon.
Ridge Y-12 Plant is the only ORR installation Volatized from this form.
DANL-DWG B5-9184
Agy A8S :
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CREEK ROP
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) y
L

Fig. 4.2.1. Location map of perimeter air monitoring stations around the Qak Ridge Y-12 Plant.




58

ORNL-DWG 878238

]
A9

B A7

BETHEL VALLEY ROAD

7001

g

i

A3

-

AR SAMPLING
LOCATION

[ 400 FEET
—_—

0 120 M

£

N .

Y PR
A

45008

S

e B

*, -
P
o &
. -

wrLTON
—

i THORIUM-URANIUM
: FUEL CYCLE
. DEVELOPMENT FACILITY
7

4l
- = TRANSURANIUM

—
e— j
———

PROCESSING PLANT
7

HIGH FLUX
ISOTOPE REACTOR

Fig. 4.2.2. Location map of perimeter air monitoring stations around ORNL.




59

ORNL-DWG 86-9186R2

K-1407C (7~
‘\\‘

K-1036 K-1407
=

” A96
i D‘ C M Ass

i
K-1035 "A84

K-1200 . -
N
[ OLD CREDIT
—— SR K-1001
- A . . K.1007 “l A97 UNION STATION

B AIR MONITORING
LOCATION

0 0.5 MILES

0 0.8 KM
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that must monitor SQ,. TDHE conducts a
quarterly audit of each system.

Concentrations of SO, are recorded hourly for
cach month. Each day’s average is compared with
the 3- and 24-h ambient air standards. Table
4.2.1 lists the maximum 3-h, maximum 24-h, and
monthly and annual averages for both stations at
Oak Ridge Y-12 Plant. On the average, the 1986
ambient air SO, values were only about 20% of
the state standards. No violations of the 3- or

Table 4.2.1. 1986 sulfur dioxide in air®?

Month/ Morggly av MaxSZ(;‘»-h av Maxsg)-h av
jon ID 2 2 2

station (mB/L) (mg/L) (mg/L)
January

A2 0.017 0.024 0.045

A68 0.009 0.019 0.050
February

A62 0.018 0.032 0.044

A68 0.010 0.017 0.018
March

Ab2 0.017 0.026 0.064

A68 0.009 0.016 0.031
April

A62 0.014 0.026 0.063

ABS 0.010 0.023 0.048
May

A62 0.010 0.023 0.055

AdS 0.006 0.012 0.033
June

Ab2 0.013 0.021 0.057

A68 0.008 0.0t1 0.020
July

A62 0.011 0.021 0.040

A6S 0.009 0.012 0.025
August

AB2 0.0l 0.016 0.038

A6S 0.009 0.013 0.025
September

A62 0.009 0.018 0.046

ABR 0.007 0.012 0.021
October

A62 0.011 0.016 0.024

A68 0.004 0.008 0.022
November

AB2 0.010 0.016 0.031

A68 0.0035 0.011 0.025
December

A62 0.016 0.033 0.079

AG68 0.011 0.044 0.102

“See Fig. 4.2.1.

*The Tennessee 24-h average standard is 0.14 mg/L,
and the Tennessce 3-h average standard is 5 mg/L.
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24-h standards occurred in 1986. The highest
values at either station for SO, were only about
30% of the standards,

At Oak Ridge Y-12 Plant, one of the
pollutants discharged to the atmosphere is
hydrogen fluoride (HF).

The uranium enriching process employed in the
United States is gascous diffusion, which requires
that uranium be in a gaseous compound, uranium
hexaftuoride (UFg). Much of this UF, inventory
is processed in systems that operate below
atmospheric pressure and, therefore, presents no
significant UF release potential. Uranium
hexafluoride reacts rapidly with moisture in the
air, forming uranyl fluoride (UO,F,) and HF.
Uranium compounds such as UO,F, and UF,
exhibit both chemical toxicity and radiological
effects, while HF exhibits only chemical toxicity.
Other toxic substances that may be present in the
gaseous diffusion plants—in much smaller
quantities—include chlorine (Cl,), chlorine
trifluoride (CIF;), fluorine (F,), uranium
tetrafluoride (UF,), and technetium (Tc)
compounds.

Once released into the atmosphere, these toxic
materials remain airborne for various lengths of
time depending on atmospheric conditions and the
properties of the material. Individuals exposed to
these airborne toxicants may suffer varying
health effects depending on the concentration of
the toxicant, duration of exposure, and the
sensitivity of the individual.

Typical chemical reactions of some of these
compounds released te the atmosphere are:

UF¢ + 2H,0 —UO,F, + 4HF + heat

16CIF; + 27H,0 — 10CIO, + 48HF
+ HCl + 5HOCI + O, + heat

2F, + 2H,0— 4HF + O, + heat

3HF = (HF); + heat

6HF = (HF); + heat
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Fluoride sampling locations around ORGDP In the past, Oak Ridge Y-12 Plant fluoride
are indicated in Fig. 4.2.3 by A8 through A5 sampling was conducted at a limited number of
(A85 is located about 8 km from ORGDP, sites. In 1985 the fluoride monitoring program
upwind of the predominant wind direction). was expanded to include 11 stations (Fig. 4.2.1)
ORGDP fluoride data for 1986 are reported in that are run continuously. Fluoride sampling is
Table 4.2.2. conducted every seven days all year long.

Table 4.2.2. 1986 fluorides in air’

Concentration for
New (old) Number of averaging interval, max Number of times
station ID samples® (pg/m?) standard excecded

7d 304d° 7d 30 d¢°

First quarter

A1 (F1)* 12 <0.03 <0.03 0 0
A82 (F2)Y 10 <0.03 <0.03 0 0
A8 (F4y 9 <0.03 <0.03 0 0
A84 (F5) 12 <0.03 <0.03 0 0
AB5 (F6)Y 11 0.04 <0.03 0 0
Second guarter
A8l (F1) 13 <0.03 <0.03 0 0
AB2 (F2) 13 0,05 <0.03 o o
AB3 (F4) 13 <0.03 <0.03 0 0
AR4 (F5) 13 <0.03 <0.03 0 0
AB5 (F6) 13 0.05 <0.03 0 0
Third guarter
ARl (F1) 12 <0.03 <0.03 0 0
AB2 (F2) 12 0.08 <0.04 0 0
AB3 (F4) 13 0.04 <0.03 a 0
AB4 (F5) 13 0.06 <0.04 0 0
A85 (F6) 13 0.05 <0.03 0 0
Fourth quarter
A8l (F1) 13 <0.03 <0.03 0 0
AB2 (F2) 13 <0.03 <0.03 o 0
A3 (F4) 5 <0.03 <0.03 o 0
A84 (F5) 13 <0.03 <0.03 0 0
AR5 (F6) 13 <0.03 <0.03 0 0

“Data are not amenable to comparison with 12-h or 24-h standard; 6-d
or 7-d sample period compared with 7-d averaging interval. See text for
method of measurement. These stations arc not sited in accordance with
40 CFR Pt. 58 and are not satisfactory for judging compliance with
ambient air quality standards.

*Samples are continuous; analyses are conducted on 7-d composites.

“Tennessee air pollution control (gascous) for averaging intervals: 1.6
pg/m® for 7 d and 1.2 wg/m’ for 30 d. All values are maximum—not to
be exceeded more than once per year.

Sec Fig. 4.2.3 (ORGDP).

“Station A85 is approximately 8 km from ORGDP, upwind of the pre-
vailing wind direction; it may be considered representative of general
ambient background concentration.



Atmospheric fluoride is collected by absorbing
the fluoride on 50-mm-diam filters treated with
potassium carbonate. This method is applicable to
the measurement of gaseous and water-soluble
particulate fluoride in the atmosphere. The lowest
amount of fluoride reported is 2 ug per sample,
which is well below state criteria, and most of it
is brought in with the prevailing winds. Ambient
fluoride data in air around Qak Ridge Y-12 Plant
are given by week in Table 4.2.3 and by quarter
in Table 4,2.4,

The Oak Ridge Y-12 Plant monitors suspended
particulates in ambient air at two locations at the
east and west ends of the site {Fig. 4.2.1).
Sampling for suspended particulates consists of
drawing air through a preweighed Whatman 41
filter paper for 24 hours every 6 days, Before it is
weighed, each filter paper is allowed to
equilibrate in a laboratory atmosphere. At the
end of the 24-h sampling period, the filter papers
are again allowed to equilibrate before they are
weighed. From the weight differential arising
from particle accumulation, sampling time, and
air flow, the particulate concentration (expressed
in pg/ m’) can be calculated. These values are
compared with the Tennessee primary and
secondary ambient air standards, Oak Ridge
Y-12 Plant data for 1986 are reported in Tables
4.2.5 and 4.2.6. If a sample is found to exceed
the state standard, the filter is studied under a
high-powered microscope to determine the type of
material present. In the past, if the majority of
the filter were covered with road dust, insect
parts, pollen, or other fugitive particles, the state
has not considered it a violation. During 1986, no
violations were recorded.

Suspended particulates were measured in the
ORGDP area at locations A86 through A97, as
shown in Fig. 4.2.3. Locations A86 through A89
are sampled for particulates for 24 hours every
sixth day. Locations A90 through A97 are
continuous air monitors; the filter paper is
analyzed for particulates approximately every 48
to 72 hours. The ORGDP first- and second-
quarter data are given in Table 4.2.7; third- and
fourth-quarter data are given in Table 4.2.8.
There were no violations in 1986.
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Data on the gross alpha and beta activity
around Oak Ridge Y-12 Plant are given in Table
4.2.9. Data on the #**U and 2*°U concentrations
are given in Table 4.2.10. Data on the 2**U and
351 concentrations are given in Table 4.2,11.

Annual concentrations of gross alpha and gross
beta in air are summarized in Table 4.2.12. As
usual, a majority of the measurements are below
the instrument detection limit and less-than-
detectable limits are reported. In the past, the
flow rate at each station varied, thus biasing the
calculated concentrations (total activity divided
by total volume of air sampled, where total
volume equals the sampling period times the flow
rate). In 1986, at ORNL perimeter and Qak
Ridge Reservation stations, the flow rate was
maintained within a set range (0.045 to 0.09
m?/min). Flow rates outside of this range were
treated as missing values and were not used in
the calculation. Because of the instrumental
limitations on air samplers at remote stations
{A50 to A57), flow rates at these stations stayed
higher (0.09 to 0.207 m*/min). To minimize the
effect caused from dividing less-than-detectable
values by a flow rate much higher than 0.075
m?/min, an adjustment was made in the
calculations of gross alpha and gross beta
concentrations in 1986. That is, all flow rates «
greater than 0.075 m*/min were assigned to
0.075 m*/min if the gross alpha and/or gross
beta measurements were at or below detectable
levels. Thus, the results are comparable.

The minimum concentrations of gross alpha
and gross beta at all stations were calculated
based on this minimum detectable level {(MDL).
The calculated minimum concentration is 9.8 X
10713 Ci/m® under optimal sampling condition
(7-d sampling period and flow rate at 0.075
m’/min). Some of the minimum concentrations
shown in Table 4.2.12 are less than 9.8 X 107
Ci/m? because flow rates at these stations were
much higher than 0.075 m®/min and the
measured gross alpha and/or gross beta values
were just slightly above the detection level.

The higher maximum values at all stations
correspond primarily with the worldwide
deposition of a radioactive cloud from the
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Table 4.2.3. 1986 weekly ambient fluoride in air concentration (ug/m’’

Statien number:

new (old)?
A61{1)  A62(2) A63(3) A64(4) AG65(5) A66(6) A6T(7) A6B(8) A6H9) ATO{10)  ATI(11)
1/16/86 0.02 0.02 0.01 0.04 0.02 0.01 0.01 0.01 0.02 0.02 0.02
1/23/86 0.01 0.01 0.02 0.02 0.01 0.01 0.01 0.01 0.02 0.01 0.01
1/30/86 0.01 0.01 0.01 0.02 0.02 0.01 0.02 0.02 0.02 0.01 0.01
2/06/86 0.01 0.01 0.02 0.02 0.01 <0.01 0.01 0.01 0.01 <0.01 <0.01
2/13/86 0.01 <0.01 <0.01 0.01 0.01 <0.01 <0.01 <0.01 0.01 0.01 <0.01
2/20/86 0.01 0.01 0.02 0.03 0.01 0.01 0.01 <0.01 <0.01 <0.01 0.01
2/27/86 0.01 0.01 0.02 0.04 0.01 <0.01 <0.01 <0.0! <0.01 <{.01 <0.01
3/06/86 0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01
3/13/86 0.0 0.01 0.21 0.19 0.23 0.01 0.011 0.01 0.01 0.01 0.01
3/20/86 0.01 0.01 0.23 0.23 0.30 <0.01 <0.01 <0.01 <0.01 <0.01 0.01
3/27/86 0. 0.01 0.03 0.02 0.02 0.01 0.02 0.02 0.02 0.01 c.01
4/03/86 0.01 <0.01 <0.01 <0.01 0.01 0.02 0.02 0.01 0.02 0.01 0.01
4/10/86 <0.01 <0.01 <0.01 0.01 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 «<0.01
4/17/86 0.02 0.02 0.03 0.06 0.03 0.01 0.01 0.01 0.05 0.01 0.04
4/24/86 0.01 0.01 0.02 0.05 0.03 0.03 0.0 0.01 0.02 0.01 0.01
4/24 /86 <0.01 0.01 0.01 0.01 0.01 0.01 0.03 0.01 0.01 0.01 0.01
5/01/86 0.02 <0.01 0.01 0.01 0.02 0.02 0.01 0.01 0.01 0.01 0.01
5/08/86 <0.01 0.02 <0.01 0.03 0.01 <0.01 <0.01 0.01 0.01 0.01 <0.01
5/15/86 0.01 0.01 0.03 0.06 0.05 0.01 0.01 <0.01 <0.01 <0.01 <0.01
5/22/86 0.02 0.0% 0.18 0.33 0.09 0.08 0.05 0.02 0.03 0.04 0.02
5/29/86 0.08 0.09 0.19 0.6 0.09 0.21 0.09 0.09 0.03 0.01 0.01
6/05/86 0.01 0.03 0.01 0.05 0.03 0.01 0.01 0.01 0.03 0.02 0.02
6/12/86 0.03 0.04 0.06 0.05 0.05 0.02 0.01 0.02 0.01- 0.01 0.02
6/19/86 0.02 0.02 0.06 - 0.09 0.05 0.05 0.07 0.05 0.03 0.01 0.02
6/26/86 0.01 0.01 0.12 0.15 0.05 0.12 011 0.03 0.02 0.11 0.03
7/03/86 0.00 0.05 0.04 0.03 0.03 0.02 0.02 0.01 0.01 0.03 <0.01
7/10/86 0.01 0.01 0.01 0.0t 0.0i 0.02 <0.01 0.01 «<0.01 <0.01 0.02
71/17/86 0.02 0.15 0.42 0.49 0.09 0.03 0.10 0.03 0.03 0.02 0.11
7/24/86 0.02 0.01 0.06 0.04 0.11 0.09 0.09 0.07 0.07 0.04 0.04
T/31/86 <0.01 0.02 <0.01 0.02 0.01 0.02 0.02 0.03 0.01 0.01 0.01
8/07/86 <0.01 <0.01 <0.01 <001 <0.0! <0.01 <0.01 <0.01 0.01 <0.01 0.02
8/14/86 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 0.0t 0.02 0.01 <0.01
8/21/86 0.02 0.01 0.04 0.02 0.01 0.01 <0.01 0.04 0.01 <0.01 0.01
8/28/86 0.06 0.13 0.30 0.51 0.18 0.39 0.19 0.07 0.06 0.05 0.04
9/04/86 0.02 0.02 0.03 0.06 0.03 0.05 0.05 0.03 0.04 0.04 0.02
9/11/86 0.02 0.05 0.02 0.01 0.02 0.02 0.02 0.02 0.02 0.01 0.02
9/18/86 0.02 0.03 0.23 0.19 0.44 0.05 0.13 0.07 0.03 0.01 0.02
9/25/86 <0.01 <0.01 0,02 0.02 0.01 0.03 0.06 0.01 0.01 <0.01 <0.01
10/02/86 0.00 0.03 0.04 0.04 0.03 0.04 0.03 0.04 0.10 0.03 0.02
10/09/86 0.01 0.01 0.02 0.02 0.01 0.01 0.01 0.01 0.01 0.02 0.01
10/16/86 0.02 0.07 0.07 0,25 0.05 0.01 0.04 0.02 0.03 0.01 0.01
10/23/86 0.03 0.03 0.04 0.04 0.07 0.04 0.28 0.07 0.21 0.09 0.07
10/30/86 0.03 0.03 0.09 0.18 0.07 <0.01 0.15 0.09 0.08 0.06 0.03
11/06/86 0.01 <0.01 0.02 0.01 0,02 <0.01 0.02 0.01 0.01 0.03 0.02
11/13/86 0.01 <0.01 0.02 0.02 0.01 <0.01 <0.01 0.01 0.04 0.04 <0.01
11/20/86 0.01 0.01 <0.01 0.05 0.02 0.02 0.03 0.04 0.03 0.02 0.01
11/27/86 0.04 0.06 0.09 0.19 0.01 0.04 0.07 0.06 0.04 0.03 0.02
12/04/86 0.02 <0.01 0.02 0.07 0.01 0.03 0.05 0.04 0.03 0.02 0.01
12/11/86 0.01 0.01 0,01 0.02 0.01 <0.01 0.01 0.01 0.01 0.01 0.01
12/18/86 0.04 0.02 0.03 0.07 0.05 0.07 0.07 0.02 0.12 0.02 0.02
12/26/86 0.02 0.04 0.06 0.21 0.01 0.02 0.04 0.03 0.02 0.01 0.01

%See Fig. 4.2.1 (Oak Ridge Y-12 Plant).
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Table 4.2.4. 1986 quarterly ambient fiuoride in air concentration (ug/ 3)

Station number:

new {(old)*

AGI(1)  A62(2) AG63(3) A64(4) A65(5) AG66(6) AG67(T) A68(8) A69(%) AT 10}  A71(11)

Ist Qtr. Max 0.02 0.02 0.23 0.23 0.30 0.01 0.02 0.02 0.02 0.02 0.02
(11 samples) Min 0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Av 0.01 <0.01 <0.05 <0.06 0.06 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

2nd Qtr. Max 0.08 0.10 0.18 0.33 0.09 0.21 011 0.10 0.05 0.10 0.04
(14 samples) Min  <0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Ay <002 <0.02 <0.05 <0.08 0.04 <0.04 <0.03 <0.02 <0.02 <0,02 <0.01

3rd Qtr. Max 0.06 0.15 0.42 0.51 0.44 0.39 0.19 0.07 0.07 0.05 0.11
(13 samples) Min  <0.0! <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.0! <0.01 <0.01
Av <0.02 <0.04 <0.09 <0.11 <0.07 <0.06 <0.06 <0.03 <0.03 <0.02 <0.03

4th Qtr. Max 0.04 0.07 0.09 0.25 0.07 0.07 0.28 0.09 0.21 0.10 0.07
(13 samples) Min 0.00 <0.01 <0.01 0.01 0.01 <0.0t <0.0}1 0.01 0.01 0.01 <0.01
Av 0.02 <0.03 <0.04 0.09 0.03 <0.02 <0.06 0.04 0.06 0.03 <0.02

Annual Av <0.02 <0.03 <0.06 <0.08  «<0.05 <0.03 <0.04 <003 <0.03 <0.02 <0.02

“Sec Fig. 4.2.1 (Oak Ridge Y-12 Plant).

Table 4.2.5, 1986 suspended particulates in air at station A68°
Date  Concentration®*® Date Concentration Date Concentration Date Concentration
off {ug/m*} of f (ug/m’) of f (zg/m?) off {ug/m"}
111 ND? 4/1 92 7/1 67 10/5 30
1/8 43 4/7 34 /1 72 10/11 13
1/13 45 4113 51 7/13 69 10/17 43
1/14 69° 4/19 ND 7/19 ND 10/23 137
1/19 44 4/25 49 1/25 103 10/29 59
1/26 19 5/1 73 7/31 95 11/4 64
1/31 69 577 94 8/6 124 11/10 96
2/6 38 5/13 13 8/12 83 11/16 79
2/12 26 5/19 29 8/18 95 11/22 99
2/i8 90 5/26 87 8/24 71 11728 40
2/23 35 6/1 103 8/30 79 12/4 84
3/2 16 6/7 93 9/5 58 12/10 27
3/8 66 6/13 104 9/11 85 12/16 170
3/14 27 6/20 74 9/17 114 12/22 230
3/20 40 6/25 70 9/23 93 12/28 24
3/26 62 9/29 11

“West total suspended particulate (TSP) Station—A68(8). See Fig. 4.2.1.

*PR STD = primary standard = 260 #g/m*/24 h; SC STD = sccondary standard = 150 ug/m?/24 h,

“Geometric mean = annual geometric mean (AGM): primary standard — 75 #g/m’; secondary standard
= 60 ug/m’.

IND = no data.

‘Special sample.
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Table 4.2.6. 1986 suspended particulates in air at station A72°

b

Date  Concentration Date Concentration Date Concentration Date Concentration
of f (ug/m?) off (ug/m) of (ug/m?) off (ug/m’}
1/1 ND? 41 70 7/1 43 10/5 34
1/8 23 4/17 29 177 53 10/11 13
1/13 11 4/13 50 7/13 78 10/17 37
1/14 57° 4/19 ND 7/19 ND 10/23 73
1/19 47 4/25 29 7725 90 10/29 0.1
1/26 19 5/1 68 1/31 61 11/4 47
1/31 89 5/7 92 8/6 104 11/10 0.1
2/6 36 5/13 100 8/12 73 11/16 75
2/12 ND 5/19 28 8/18 Tt 11722 74
2/18 88 5/29 5i 8/24 74 11/28 40
2/23 29 6/1 121 8/30 66 12/4 51
3/2 26 6/7 105 9/5 54 12/10 12
3/8 67 6/13 96 g/11 78 12/16 57
3/14 31 6/19 107 9/17 88 12722 32
3/20 14 6/25 53 9/23 86 - 12/28 8.8
3/26 45 9/29 79

“East TSP Station—A72(12). See Fig. 4.2.1.

*PR STD = primary standard = 260 gg/m’/24 h; SC STD = secondary standard = 150 ug/m’/24 h.
‘Geometric mean = annual geometric mean (AGM) primary standard = 75 pg/m’ secondary

standard = 60 ug/m’.
‘ND = no data.
“Special sample.

Chernobyl incident. Average concentrations
(107'° Ci/m®) of long-lived gross alpha and gross

beta are <9.8 and <11, respectively, at remote
stations, <11 and <21 at Reservation stations,

<12 and <19 at ORNL perimeter stations, and

<11 and <18 for all locations.

Because of improved data collection and
calculation this year, it is not desirable to
compare 1986 values with those of past years.

* Maximum concentrations for gross alpha at

ORNL perimeter and remote stations were
actually lower this year but were slightly
higher at the Reservation stations. Maximum
concentrations for gross beta at all locations
were higher this year. Elevated values that
occurred during May and June corresponds to
the time of the Chernobyl incident.

Average concentrations for gross alpha and

Nevertheless, an attempt has been made to
compare the values of 1986 and 1985. A few
points can be made.

gross beta are higher for all locations. Except
at the ORNL perimeter stations, average

* Minimum concentrations for gross alpha and
gross beta are higher this year because of the
flow rate adjustment made in the calculation in
1986. Minimum concentrations for both years
were actually unchanged. In both years, less-
than-detectable levels of the instrument were
reported, which corresponds to 9.8 X 107"
Ci/m’ if the sampling flow rate is 0.075
m’/min and the sampling period is 7 d.

concentrations of gross alpha were slightly
lower in 1986. Causes of the changes could be
worldwide deposition, adjustments made in the
calculation, or improvement of the counting
sensitivity.

Annual concentrations of atmospheric 'l are
summarized in Table 4.2.13. The instrumental
background has been subtracted from the
measured concentrations. Negative values
represent concentrations below the instrument
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Table 4.2.7. 1986 suspended particalates in air—first- and second-quarter data

24-h concentration® Percentage of standard
New (old) Number of (ng/m) AGM*
station ID samples
Max Mip OFometric  95% oo sC
mean CcC
First quarter
AB6 (SP1)Y 14 80 48 19 13 25 12
AB87 (SP2)Y 15 43 2.5 15 6.2 19 24
A88 (SP3)? 13 57 5.2 21 11 27 34
AB9 (SP4)? 8 k}:4 9.3 18 9.9 23 29
A90 (SPsy 28 37 2.7 12 3316 20
A9l (SP6)/ 30 42 38 16 1.2 20 25
A92 (SPT) 25 35 6.7 15 2.8 20 25
A93 (SPR) 24 38 3.3 13 35 17 21
A%4 (SP9)* 35 39 32 14 2.8 19 24
A95 (SP10)” 33 30 6.5 15 2.2 20 25
A96 (SP11)* 16 47 9.0 20 5.4 27 34
A97 (SP12)¢ 1 11 1t 14 17
Second quarter

AS6 (SPy £2 49 13 25 7 33 41
ART (SP2)y 4 44 8.3 27 27 36 45
A88 (SP3) 14 67 7.4 32 11 42 53
A89 (SP4)? 14 57 8.3 30 9.4 40 50
A90 (SP5) 33 46 4,7 19 35 24 30
A91 (SP6) 16 46 4.2 18 7.4 24 30
A92 (SPT¥ 32 37 8.2 20 2.9 26 32
A93 (SPB)? 31 43 8.0 21 3.3 28 35
A9%4 (SP9)* 26 45 7.8 23 3.6 30 37
A95 (SPIOY NS¢ ND/ ND ND ND ND ND
A96 (SP11)* 22 58 16 10 4.3 39 39
A97 (SP12)¢ NS ND ND ND ND ND ND

PR STD = Primary standard = 260 ug/m®/24 b;
SC STD = Secondary standard = 150 pg/m?/24 h.
*Geometric mean = annual geometric mean (AGM):
Primary standard = 75 ug/m’.
Sccondary standard = 60 ug/m’.
‘95% confidence coefficient about geometric mean,
“These stations are not sited in accordance with 40 CFR Pt. 58 and are not fully satisfactory
for judging compliance with ambient air quality standards. See Fig. 4.2.3 (ORGDP).
‘NS = no sample collected.
/ND = no data available.
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Table 4.2.8. 1986 suspended particuiates in air—third- and fourth-quarter data

24-h concentration” Percentage of standard
New {old) Number of {ug/m") AGM*
station ID samples
Max Min Geometric 95%° PR SC
mean CC

Third guarter
A86 (SP1)? 16 92 21 36 10 48 60
A87 (SP2) N§* NI ND ND ND ND ND
AB8 (SP3)Y 16 120 26 46 14 60 76
AS9 (SP4)’ 15 17 11 33 12 43 54
A90 (SP5)? 34 45 6.6 21 36 21 34
A9l (SPeY 21 41 6.5 19 4.7 C28 32
A92 (SP7) 35 45 15 20 35 27 33
A93 (SP8)’ 20 39 1.7 21 4.2 27 34
A9%4 (SP9)? 32 49 4.7 22 4.1 29 36
A95 (SP10Y 4 39 12 21 20 28 35
A96 (SP11)¢ 35 45 6.7 24 35 32 40
A97 (SP12) NS ND ND ND ND ND ND

Fourth quarter
AB6 (SP1)¢ 2 44 id 25 32 40
A87 (SP2y¥ NS NDY ND ND ND ND ND-
A88 (SP3) 15 9% 11 30 12 40 50
AB9 (SP4Y 1 34 34 45 56
A90 (SP5Y 20 50 6.2 18 5.9 23 29
A9} (SP6Y 8 37 6.3 16 8.6 20 26
AY2 (SP7Y 32 37 4.1 16 16 21 27
A%3 (SP8)* 26 38 5.6 16 4.1 21 26
A94 (SP9)Y 33 36 23 14 34 18 23
A95 (SP10)Y 8 35 9.1 18 7.8 23 29
A96 (SP11Y 28 43 54 15 4.0 20 23
A97 (SP12) s 27 27 k1.1 - 45

7PR STD = Primary standard = 260 pg/m’/24 h;
SC STD = Secondary standard = 150 ug/m’/24 h.
!Geometric mean = annual geometric mean (AGM):
Primary standard = 75 pg/m’.
Secondary standard = 60 ug/m’.
‘95% confidence cocfficient about geometric mean.
#These stations are not sited in accordance with 40 CFR Pt. 58 and are not fully satisfactory
for judging compliance with ambient air quality standards. See Fig. 4.2.3 (ORGDP).
‘NS = no sample collected.
ND = no data available.
tSample location changed.
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Table 4.2.9. 1986 gross alpha and gross bets in air

Concentration
Station number: (10~ 13 gCifem”)?
new (old)”
Ist Quarter  2nd Quarter  3rd Quarter  4th Quarter  Total Yearly av
Gross alpha
A61(1) 13 £ 1.1 14 = 1.1 1.9 + 0.5 31 = 0.78 31 78 £ 09
A62(2) 9.0 = 09 6.6 = 0.8 38 + 0.7 4.7 + 0.85 24 6.0 + 0.8
A63(3) 23+ 15 19 + 1.3 12 = 1.0 82 = 1.01 62 15.6 + 1.2
Ab4(4) 39 20 26 = 1.6 16 + 1.2 10 + 1.09 91 27+ 15
A65(5) 16 = 1.2 20x 14 9310 88 = 1.02 54 135 £ 1.1
A66(6) 7.1 = 0.8 12 = 1.1 520 27 £ 0.78 274 6.8 + 08
A6T(T) 10 = 1.0 15 = 1.1 57+ 08 8.1 + 0.99 39 9.7+ 1.0
AGB(B) 11 £ 1.0 22 £ 1.4 6.80 = 0.8 8.8 + 1.03 49 122 = 1.1
A69(9) 17 = 1.2 19 £ 1.3 8.84 + 0.9 12 + 1.16 57.3 143 + 1.2
AT0{10} 9.5 =+ 09 15 + 1.1 74 =038 59 + 0.90 38 94 = 1.0
ATI(11} 9.1 = 0.9 15 £ 1.1 38 + 0.7 2.7+ 0.77 30.2 76 + 0.9
Gross beta

A61(1) 23 + 1.7 47 = 3.1 22 + 1.6 2016 112 280 + 20
A62(2) 253 + 1.8 %+ 27 22+ 1.6 24 + 1.8 110 28 + 2.0
A63(3) 36+ 2.4 47 + 3.1 383 £+ 26 21 + 1.6 142 36 + 24
Ab4(4) 61 + 4.0 70 + 4.5 49 + 3.2 24 + 1.8 205 51.18 £ 34
A65(5) 51 £ 33 58 + 38 21+ 2.0 25+ 1.9 161 404 £ 2.7
A66(6) 26+ L9 61 + 3.9 24 £ 1.8 17 £ 14 128 32+ 22
A6T(T) 52 + 34 62 + 40 2719 28 + 2.0 168 421 + 28
AGS(8) 26 £ 1.9 56 + 3.7 23 %+ 1.7 19 £ 1.5 123 31 + 22
A69(9) 22 + 1.7 50 £ 3.3 28+ 20 264 <19 126 32 + 22
AT0(10) 21 + 1.6 45 + 30 23+ 1.7 201 £ 1.6 108 27+ 20
ATI(11) 20 £ 1.5 44 + 29 22 + 1.6 18.4 + 1.4 104 26 =19

Tq convert from 10712 gCijem’to 10~ i Bq/em’, multiply by 3.7.

®See Fig. 4.2.1 (Oak Ridge Y-12 Plant).

background level. The charcoal samples collected
weekly at the air monitoring stations showed an
increase in '*'I concentrations during the
warldwide dispersion of a radioactive cloud
resulting from the Chernobyl incident. lodine-131
levels increased for approximately two months
after the Chernobyl incident. Charcoal samples
collected weekly at the air monitoring stations
showed a significant decrease in '*'I
concentrations in July, indicating that higher
radioactivity levels observed in the Oak Ridge
area during the second quarter as a result of the
cloud from the Chernobyl incident are not
continuing.

The annual maximum '*'I concentration at all
stations increased significantly from 1985 because
of the Chernobyl incident. Annua! minimum
concentrations are much lower this year because

negative values were reported and used in the
calculation. The annual average '*'1
concentration shows only a slight increase from
1985 because the effect of the Chernobyl incident
was short and because the minimum values of
this year were lower. Information collected from
Energy Systems monitors showed that effects of
the Cherncby! incident on this area were minimal
(see Fig. 4.2.6).

The average peak concentration of '*'I from
the first peak is about 20 X 10”7 Bq/L (5 X
107H pCi/mL). The annual dose equivalent to
the total body is about 3 X 10™* millirem and to
the thyroid {critical organ) is about 0.5 millirem,
assuming that this concentration was the same all
year long, that the standard breathing rate for
Standard Man was used, and that the air at these
stations was breathed for 24 h/d for 365 d/year.



70

Table 4.2.10. 1986 U and ™U in air

Station number:

C_cmccntration
(10~ 4Cifem®)?

new (()ld)"J
Ist Quarter  2nd Quarter  3rd Quarter  4th Quarter Total Yearly av
8p;
A6L{1) 017 x 004 038 x007 025+005 033006 11 0.28 = 0.05
A62(2) 0.16 + 0.04 046 = 0.07 040 £ 006 029 £ 006 1.3 0.32 £ 0.06
AB63(3) 0.31 = 006 0.80 x 0.10 1.0 £ 0,17 043 £ 007 2.6 0.64 + 0.09
AB4(4) 0.52 + 0.07 1.2 £ 0.12 1.5 £ 015 064 £ 011 38 0.96 + 0.11
A65(5) 0.62 + 0.09 1.3 £ 0.13 1.1 013 057009 36 0.89 = 0.11
AB6(6) 0.24 + 0.05 1.6 = 0.17 050 = 016 033 007 30 0,76 = 0.10
A6N(T) 0.58 = 0.09 1.4 £ 015 072 009 040 = 007 3.1 0.77 £ 0.10
AG68(8) 043 £ 007 120027 070+ 009 064 x 011l 301 075 £013
A69(9) 0.11 = 0.03 1.7+ 020 099 =012 088 + 013 3.7 091 + 0.12
A70(10) 0.38 = 0.06 1.1 £ 013 070 = 0.10 047 = 0.08 26 0.65 + 0.09
ATI(11) 0.11 + 003 091 =011 037 =006 040009 18 0.45 + 0.07
sy

ABI(D) 022+ 005 030x007 013004 010x004 075 019 %004
A62(2) 0.11 + 0.04 (.13 £ 004 0.19 2005 0.10 £ 003 053 013 = 0.04
A63(3) 032 £ 006 053009 010005 032007 13 0.32 + 0.07
Ab4{4) 1.43 + 0.17 057 £ 008 038 + 006 030 008 27 0.67 £ 010
A65(5) 0.33 £ 0,07 057 £ 008 033 £ 007 030+007 152 038 007
A66(6) 0.18 £ 0.05 0.39 £ 007 007 003 015+ 005 080 020005
AGHT) 0.18 + 005 024 £ 005 012 = 0.04 025 + (.06 0.78 0.20 = 0.05
A68(8) 0.27 £ 005 051 £0.19 012 = 004 034 £ 008 1.2 0.3t = 0.09
AG9(9) 0.53 £ 0.09 050 =010 035 % 007 047 £ 009 1.8 0.46 = 0.09
A70{(10) 0.12 £ 004 034 007 012 +004 046 =002 10 0.26 + 0.04
ATI(11) 020 + 0.05 031 £ 007 008 =003 085004 067 017 %005

:To convert from 10713
See Fig. 4.2.1 (Oak Ridge Y-12 Plant).

National Emission Standard for Hazardous Air
Pollutants (NESHAP) is 25 millirem to the total
body and 75 millirem to the critical organ. These
concentrations caused no significant dose to the
population. Although *'I was detected in samples
from the charcoal samplers, it was not detected
on real-time perimeter air monitors because the
low concentrations were below the sensitivity of
these monitors.

Monthly samples for atmospheric tritium are
collected from two ORNL perimeter stations (A3
and A7) and one Reservation station (AR).
Atmospheric tritium in the form of water vapor is
removed from the air by silica gel. The silica gel
is heated in a distillation flask to remove the
moisture, and the distillate is counted in a liquid
scintillation counter. The concentration of tritium
in air is calculated by dividing total activity

uCijem’to 10~ ! Bq/em?, multiply by 3.7,

accumulated per month by total volume of air
sampled. An annual summary of atmospheric
tritium concentrations is shown in Tabie 4.2.14
The average tritium concentration in the
atmosphere was 21 pCi/m?in 1986.

Weekly filter papers were also composited and
analyzed quarterly for specific radionuclides. For
the first quarter of 1986, composite air filters
were analyzed from ORNL perimeter stations
(A3, A7, and A9), Reservation stations
{excluding stations A36, A40, and A41), remote
stations (A51-53 and A55-57), and individual
stations (A 36, A40, and A41). Filters from both
old and new sampling apparatus were combined
for subsequent analysis. Because of the
importance and visibility of the White Oak Dam
station (station A34), starting with the second
quarter, filters from this station were analyzed
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Table 4.2.11. 1986 ‘U and **UJ in air

Co}:g.:cnlratin% .
Station number: (o #Cifem®)
new (old)® Yeurt
Ist Quarter 2nd Quarter 3rd Quarter 4th Quarter Total av Y
23€U
As61(1) 7.9 + 0.66 12 = 0.97 1.6 £ 017 263 + 0.27 24 60 £ 0.5
AB2(2) 49 + 045 4.1 * 0.39 26 £ 024 343 + 0.35 15 38 03
A63(3) 15 £ 1.26 15 + L.16 98 + 1.09 6.40 + 0.62 46 11.6 + 1.0
Abd(4) 26 + 2.08 18 + 1.33 11 + 0.81 B.67 = 0.94 63 157 £ 1.2
AG5(5) 11 = 0.92 14 + 1.07 9.02 £ 0.76 583 + 0.59 39 9.8 + 0.8
A66(6) 4.2 + 0.37 1.1 £ 091 38 £ 035 266 = 0.30 22 54 £ 04
A7) 492 + 045 8.4 + 069 30 x 028 568 + 0.58 22 55205
AG8(8) 6.9 + 0.56 11 £ 1.6 42 + 037 689 + Q.75 29 7.2 £ 08
A69(0) 12 + 1.03 14 + 1.3 87076 112 % 1.12 46 1.6 = 1.0
AT 10} 4.8 + 0.41 11 + 0.91 38 £ 036 4.00 + 0.42 23 59 + 05
ATI(11) 57 % 0.51 99 +£ 083 186 019 257 + 0330 20 50+04
236U

A61(1) 0.52 + 0.08 011 £ 005 011 003 0.09 + 0.028 087 022 + 0.05
A62(2) 0.10 = 0.04 0.13 £ 004 0.09 + 003 008 + 0.029 041 0.10 + 0.03
A63(3) 1.27 £ 0.15 037 £ 0.07 025 + 0.07 0.0 + 0.032 19¢ 0.50 + 0.08
A64(4) 192 £ 0.20 045 £ 0.07 028 + 0.05 0.15 + 0.05 280 070 + 0.9
A65(5) 0.36 = 0.07 0.43 £ 007 0.13 = 0.04 022 + 0.06 1.13  0.28 + 0.06
AGB(6) 0.09 + 0.03 032 £ 006 0.14 = 004 003 + 0,02 0.59 015 + 0.04
AGT(T) 0.14 + 0.04 025 £ 006 011003 014+ 003 0.64 016 + 0.04
A68(8) 026 £ 005 0076 % 0.13 011 + 003 025 + 0.06 069 0.17 + 0.07
A6KH9) 0.49 + 0.08 032 £ 008 0.19 £ 005 016 = 0.05 .16 029 + 0.06
ATO(10) 0.19 + 0.04 026 £ 006 011 +0.03 008 = 0.03 0.65 0.16 + 0.04
ATI(11) 0.43 + 007 0.14 £ 0.05 007 + 003 0.12 + 0.04 0.77 0.19 + 0.05

9To convert from 10~ 13 uCifem? to Bq/cm?, multiply by 3.7.
bSee Fig. 4.2.1 (Oak Ridge Y-12 Plant).
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72

(10~ ' ciym’)?

Concentration

Gross alpha Gross beta
No. of No. of
Location  samples Max Min Av  95% CC®  samples Max Min Av  95% cc?
ORNL stations®

A3 23 <14 <11 <20 0.35 23 52 <20 <20 4.1
A7 47 <14 <10 <20 0.25 47 47 <10 <20 2.5
A9 16 <l4 <I0 <10 0.56 16 45 <0 <20 5.6
Network

summary 86 <14 <10 <20 0.26 g6 52 <10 <20 2.1

Cak Ridge Reservation srau‘omd

Al 47 <10 <9 <10 0.32 47 59 <10 <20 34
A23 25 <10 <9 <10 0.41 25 56 <10 <30 4.8
All 43 <20 <9 <10 0.68 43 54 <9 <20 4.0
A3l 46 <20 <9 <10 0.73 46 110 <9 <20 4.5
A4 44 <10 <9 <10 0,30 44 82 <9 <20 4.5
Alb 47 <10 <9 <10 0.39 47 59 <10 <20 i1
A40 45 <20 <9 <10 0.46 45 150 <10 <20 7.1
Adl EL] <20 <10 <10 0.70 33 190 <10 <27 9.7
A42 41 <10 <9 <10 0.25 47 43 <9 <20 2.7
A4l 45 <10 <10 <10 0.38 45 40 <10 <20 2.7
Ad4 45 <20 <9 <10 0.43 45 120 <9 <20 5.6
Ad5 38 <20 <9 <10 0.71 38 160 < <20 89
Ad6 8 <10 <10 <10 0.41 8 41 <10 <20 7.4
Network

summary 518 <20 <9 <Il 0.16 518 190 <9 <30 1.5

Remote stations®

AS1 45 <10 <10 <9.8 0 45 44 <6 <Il 2.1
A52 45 <10 <10 <9.3 0 45 13 <6 <I10 0.24
A53 40 <10 <10 <98 0 40 a5 <5 <10 1.3
ASS 39 <0 <10 <98 0 39 39 <6 <11 1.9
AS6 43 <10 <6 <9.7 0.17 43 47 <7 <11 1.9
AS57 48 <10 <5 <97 0.21 48 32 <5 <10 1.4
Network

summary 260 <10 <5 <0 0.048 260 47 <5 <11 0.65
Qverall

summary 865 <20 <5 <10 0.10 865 190 <5 <20 1.0

%) Ci = 3.7 X 10"Bq.
bgs% confidence coefficient about the average of more than two samples.

:Sce Fig. 4.2.2.
See Fig. 4.2.4.
See Fig. 4.2.5.
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Table 4.2.14. 1986 tritium activity in air

Con?gntration Concentration
= H 3y H 3
Location No. of (10 Ci/m’) tion® No. of (pCi/m?)
samples 5 samples
Max Min Av 95% CC Max Min Av  95% CC°
ORNL perimeter stations® A3 12 92 54 18 14
A3 23 318 —14  —003 050 :Z :; g? g'” ﬁ 1; .
Al 50 120 -1.7 6.2 5.6 .
A9 16 8 -7 .90 0.77 Overall
Network summary 36 92 0 21 6.9
summary 89 120 —-1.7 3.6 32
P “Sec Fig. 4.2.2.
Oak Ridge Reservation stations bici=37x 100 Bq.
A8 50 110 16 10 13 ‘95% confidence coefficient about the average of
A23 25 38 —18 0.55 0.56 more than two samples.
All 45 57 —1.5 3.2 2.7
A3l 49 34 —2.2 2.1 2.0
Ald 46 60 —1.6 10 3.0
:ig ig ;’i :fg g; ig separately. As a result of special interest in
Adl 4l 99 —30 6l 6.5 stations A45 (Oak Ridge Y-12 Plant west) and
A42 50 43 —11 29 2.0 A46 (Scarboro), filters from station A45 were
Ad3 48 70 —24 27 3.1 composited and analyzed separately starting with
Ad4 48 210 -1.3 8.4 9.2 po y P Y .\ &
AdS a1 60  —19 40 19 the third quarter, and filters from station A6
Ad6 8 1.0 —o08s 0.31 0.52 were composited and analyzed separately starting
Network with the fourth quarter. All other samples were
summary 549 310 —5.0 4.3 1.7 . ,
composited the same way as in the first quarter.
Overall The summaries of specific radionuclide analys
summary 638 310 —50 42 L5 pe li yses

91 Ci = 3.7 X 10" Bq
95% confidence coefficient about the average of more than

two samples.
“See Fig. 4.2.2.
Sec Fig. 4.2.4.

1" CONGENTRATION (1Cism?)

50

of composited air filters for 1986 for ORNL
perimeter stations are given in Table 4.2.15.
Summaries of specific radionuclide analyses .of
composited air filters from ORR stations for
1986 arc given in Tables 4.2.16 through 4.2.22.

OANL-DWG B7C-7894R

! ! I ! T

L

---------- ORNL STATIONS
OAR STATIONS

7 8 ] 10 " 12

MONTH

Fig. 4.2.6. 1986 concentration of ™I in air at ORNL and ORR menitoring stations.
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Table 4.2.15. 1986 continuous air monitoring data for specific radionuclides
(compaosite samples) at ORNL perimeter stations”

Concentration®
Radionuclide Number ::f (107" Ci/m’)
samples
Max Min Av 95% CCY
MCs 1 21 21 21
s 4 41 <0.07 <1l 20
oK 1 5.6 5.6 5.6
wipy, 4 0.0017 <0.0007 <0.002 0.0004
Hpy 4 0.007 <0.001 <0.003 0.0027
%Ry 1 32 32 32
1%Ru 1 16 16 16
®sr 4 L1 0.044 0.66 0.45
B8Th 4 0.13 0.0039 0.061 0.052
3¥Th 4 0.13 0.0061 0.052 0.054
BiTh 4 0.14 0.006 0.056 0.062
Wy 4 0.53 0.06 0.3 0.2
Biy 4 0.05 0.0042 0.028 0.021
my 4 0.21 0.018 0.1 0.088
9See Fig. 4.2.2.

*A value of onc indicates a gamma-emitting radionuclide that was
detected in one of the four quarterly composites.

‘1 Ci = 3.7 X 10" Bq.

495% confidence cocfficient about the average of more than two
sampies.

Table 4.2.16. 1986 contingous air monitoring data for specific radionuclides
{(composite samples) at Oak Ridge Reservation stations’

Concentration®
Radionuclide T urber of (107" Cifm?)
samples
Max Min Av 95% CCY
MCs 1 1.4 1.4 1.4
WCs 4 2.9 <0.05 <0.8 1.4
*K 1 23 2.3 2.3
BEpy 4 0.00053 <0.00003 <0.0003  0.00024
2%py 4 0.0022  <0.0005  <0.002 0.00092
MRy i 2.1 2.1 2.1
6% u 1 1.2 1.2 1.2
%Sr 4 0.12 0.028 0.068 0.044
ETh 4 0.03 0.0022 0.017 0.012
BOTh 4 0.028 0.001% 0.013 0.011
BITH 4 0.034 0.0019 0.015 0.014
Bay 4 0.85 0.035 0.51 0.36
Yy 4 0.063 0.0032 0.039 0.026
#y 4 0.17 0.0074 0.1 0.069

“Stations A8, A23, A3l, A33, A42, A4}, and Ad4, Fig. 4.24.

*A value of one indicates a gamma-emitting radionuclide that was
detected in one of the four quarterly composites.

‘1 Ci = 3.7 X 10" Bq.

Y95% confidence coefficient about the average of more than two
samples.
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Table 4.2.17. 1986 continuous air mouitoring dats for specific radionuclides
{composite samples) at station A3°

Concentration®

Radionuclide T\ UmPeF ff (1077 Ci/m’)
samples
Max Min Av 95% CC?
TCs 3 26 <0.2 <10 1.6
©K 1 5.8 5.8 58
#Pu 3 <0.011 <0.002 <0.007 0.0055
Bipy 3 0.011  <0.002 <0.006 0.006
*Sr 3 0.42 <0.2 <0.3 0.13
28Th 3 0.074 0.006 0.032 0.042
¥Th 3 0.018 0.006 0.012 0.007
TR 3 0015 <0.004 <0.01 0.0067
™y 3 0.21 0.092 0.15 0.066
iy 3 0.026 0.0041 0.013 0.013
iy 3 0.058 0.037 0.045 0.014

“White Oak Dam (see Fig. 4.2.4).
*A valuc of one indicates a gamma-cmitting radionuclide that was
detected in one of the three quarterly composites.

‘1 Ci = 3.7 X 10" Bq.

“95% confidence coefficient about the average of more than two

samples.

Table 4.2.18. 1986 continucus air monitoring data for specific radionuclides
(composite samples) at station A36”

Concentration®
Radionuclide Number ::f (o-® Ci/m’)
samples
Max Min Av 95% CCd

1My 1 1.6 1.6 1.6
¥ Cs 4 23 <0.01 <0.7 1.1
“K 1 4.9 49 49
Bipy 4 0.006 <0.0003 <0.003  0.0026
@Wpy 4 0.0032 «<0.002 «<0.003 0.00072
1ORYy 1 1.6 1.6 1.6
Sr 4 0.34 0.052 0.18 0.12
Z4Th 4 0.097 0.0078 0.05 0.037
BT 4 0.041 0.013 0.029 0.013
BITh 4 0.045 0.009 0.027 0.019
™y 4 0.48 0.027 0.23 0.19
ny 4 0.032 0.0014 0.02 0.014
By 4 0.11 0.0058 0.066 0.046

“West Turnpike (see Fig. 4.2.4).
*A value of one indicates a gamma-emitting radionuclide that was
detected in one of the four quarterly composites.

‘1 Ci = 3.7 X 10" Bq.

9953, confidence coefficient about the average of more than two

samples.
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Table 4.2.19. 1986 continvous air monitoring data for specific radionuclides
{compaosite samples) at station A40”

Concentration®
Radionuclide Number ? g (o™ Ci/m"
samnples
Max Min Av 95% CC!
HCs 1 2.5 2.5 2.5
1¥Cs 4 5.2 <0.2 1.5 2.5
nipy 4 0.0037 <0.0004 <0.0021 0.0015
2opy 4 0.0037 <0.003 <0.003 0.00063
{Ru 1 5.2 5.2 5.2
1Ry 1 2.1 2.1 2.1
%Sy 4 0.32 0.17 0.25 0.064
TH 4 0.1 0.0064 0.06 0.043
Th 4 0.1 0.013 0.044 0.041
MTh 4 0.11 0.0035 0.04 0.049
By 4 2.3 0.11 1.0 0.9
ny 4 0.14 0.018 0.071 0.052
o 8 4 0.29 0.018 0.14 0.11
“See Fig. 4.2.4.

bA value of one indicates a gamma-emitting radionuclide that was
detected in one of the four quarterly composites.

‘1Ci = 3.7 X 10"°Bq.

495% confidence coefficient about the average of more than two

samples.

Table 4.2.20. 1986 contituous air monitoring data for specific radionuclides
{(composite samples) at station Ad1°

Concentration”
Radionuclide T vmber of (10™" Cifm)
samples
Max Min Av 95% CC¢

1HCs 1 30 30 3.0

Cs 4 1.5 <0.2 <2.0 3.6

Bipy 4 00072 <0.0004 <0.0034 0.0028

Wpy 4 0.0073 <0.0005 <0.0055 0.0034

1Ry 1 48 43 4.8

%Ry 1 3.2 3.2 3.2

*Sr 4 1.1 0.074 0.55 0.41

2BTh 4 0.11 0.010 0.072 0.043

XTh 4 0.087 <0.007 <0.05 0.038

2Th 4 0.084 0.0043 0.039 0.04

et b 4 0.62 0.023 0.38 0.27

By 4 0.079 0.0015 0.039 0.034

BhY 4 0.24 0.012 0.11 0.095

“See Fig. 4.2.4.

®A value of one indicates a gamma-cmitting radionuclide that was
detected in one of the four quarterly composites.

1 Ci = 3.7 X 10" Bq.

4959, confidence coefficient about the average of more than two

samples.
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Table 4.2.21. 1986 continuous air monitoring data for specific radionuclides

(composite samples) at station A45°

Concentration®
Radionuclide Number f,'f (1071 Ci/m’)
samples
Max Min Av 95% CC?

B1Cs 2 0.59 0.25 0.42 0.34

“K 1 3.3 8.3 8.3

2epy 2 0.012 0.0042 0.008 0.0077

py 2 0.012 0.0042 0.008 0.0077

%S¢ 2 1.t 0.2 0.6 0.86

28Th 2 0.13 0.036 0.082 0.093

BOTh 2 0.041 0.025 0.033 0.017

B2Th 2 0.017 0.012 0.014 0.0048

By 2 2.0 04 1.2 1.6

By 2 o.16 0.032 0.095 0.13

By 2 0.27 0.17 0.22 0.10

“Sec Fig. 4.2.4.

*A value of one indicates a gamma-emitting radionuclide that was
detected in one of the two quarterly composites.

‘1 Ci = 3.7 X 10"° By

%95% confidence coefficient about the average of more than two

samples.

Table 4.2.22. 1986 continuous air monitoring data for specific
radionuclides (composite samples) at station A46°

Concentration®
Radienuclide Number of (10 e Ci/m’)
samples
Max Min
13Cyg 1 0.29 0.29
K 1 0.41 0.41
B8Py 1 0.0041 0.0041
Bpy I 0.0041 0.0041
“gr 1 0.23 0.23
28Th 1 0.11 0.11
Th 1 0.041 0.041
By 1 0.0082 0.0082
My 1 0.57 0.57
ny 1 0.045 0.045
By 1 0.078 0.078

“Scarboro (see Fig. 4.2.4); only one sample.

b1 Ci = 3.7 X 10" Bq.



In the second quarter, during the Chernobyl
worldwide deposition, three relatively short-lived
radionuclides (1Cs, '®Ru, and '%Ru) along
with an elevated level of '¥’Cs at all sampling
stations were detected. This clevated '¥'Cs level
caused a sligitly higher increasc in the maximum
and average concentrations of '*’Cs in 1986. In
spite of the Chernoby! incident, no significant
differences were found in atmospheric
concentrations between 1985 and 1986 for 0gr,
28y 20T 22Ty My, BSY, P8y, and 29py,
(ESR, 1986). In the fourth quarter of 1986, *K
was detected.

When compared with the East Tennessee
background level (remote stations in
Table 4.2.23), the following conclusions were
drawn:

(1) At all locations, average concentrations for
137Cg %Gy, 28Th, 2%°Th, 232Th, 2Py, and
239%py; remained comparable.

(2) At stations A34, A36, A40, and A4,
average concentrations of 2*U and **U were
slightly elevated.
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{3) At station A45, the average concentration of
238 was slightly elevated.

Station A46 was installed in the fourth
quarter of 1986, Only one analysis was
performed. Based on the limited information,
it appears that average concentrations at this
station were comparable to those at other
stations.

(4)

Lead-containing material is introduced into the
environment from a variety of sources (Boggess,
1978). Natural sources seem to contribute only
insignificantly to current concentrations of lead in
the atmosphere (NAS, 1972). Natural
concentrations have been estimated at ~0.0005
ug/m>. The national ambient air quality standard
for lead is 1.5 ug/m’ for a three-month average.
Airborne concentrations of lead around ORGDP
were determined during 1986 and are reported in
Table 4.2.24. Maximum concentrations of lead at
these locations range from a low of <0.001 to a
high of 0.899 ug/m?. The maximum percentage
of the lead standard was 31. The sources of this
lead are unknown. The uranium concentrations

Table 4.2.23. 1986 continuous air monitoring dsta for specific radionuclides
(composite samples) at Oak Ridge remote stations®

Conccgnration‘
Radionuclide Number :’f (10 l Ci/m’)
samples
Max Min Av 95% CC?
14Cs 1 0.5 0.5 0.3
3¢y 4 1.1 <0022 <0.31 0.53
“K 1 1.0 7.0 7.0
2ipy 4 0.00028 <0.00003 <0.0002 0.00011
mpy 4 0.0005 <0.00003 <0.0002 0.0002
Ry I 0.69 0.69 0.69
%Ry 1 0.5 0.5 Q.5
S 4 0.18 0.027 0.075 0.07
2¥Th 4 0.053 0.023 0.031 0.015
20Th 4 0.039 0.020 0.026 0.0092
3T 4 0.0438 0.021 0.03 0.012
By 4 0.059 0.0026 0.033 0.023
»y 4 0.0026 0.00027 0.0014 0.0011
iy 4 0.045 0.0020 0.025 0.018
“See Fig. 4.2.5.

‘1 Ci = 3.7 X 10"°Bg.

tA value of onc indicates a gamma-emitting radionuclide that was
detected in one of the four quarterly composites.
“95% confidence cocfficient about the average of more than two samples.
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around ORGDP are given in Table 4.2.25.
Chromium concentrations around ORGDP were
all <0.014 ug/m?, with about 65 samples being
taken each quarter.

Table 4.2.25. 1986 uranium concentrations in air

Concentrations
New {old) Number of (ug/m’)
station 1D samples
Max Min Av
First quarter
A8l (F1) 12 ND ND ND
AB2 (F2) 10 ND ND ND
AB3 (F4) 9 ND ND ND
A84 (F5) 12 ND ND ND
ABS5 (F6) B ND ND ND
Second quarter
A8l (F1) 13 0.005 <0.001 <0.002
AB2 (F2) 13 0002 <0.001 <0.001
AB3 (F4) 13 0.004 <0001 <0.002
AB4 (F5) 13 0.002 <0.001 <0.001
ABS5 (F6) 13 0.002 <0.001 <0.001
Third quarter
AR1 {F1) 2 0.016 <0001 <0.004
AR2 (F2) 12 0011 <0.001 <0.005
A83 (F4) 13 0.005 <0.001 <0.002
A84 (F5) 13 0.004 <0001 <0.002
ABS (F6) 13 0.006 <0.001 <0.003
Fourth quarter
ABl1 (F1) 1l 0.006 <0.001 <0.002
A82 (F2) 11 0.004 <0.001 <0.002
AB3 (F4) 5 <0.001 <0001 <0.001
A84 (F5) 11 0.004 <«<0.001 <0.002
A85 (F6) 12 0020 <0.001 <0.010
ND = no data.

4.3 METEOROLOGICAL
MEASUREMENTS

Computer-aided atmospheric dispersion
modeling is used to determine the effects of Oak
Ridge installations’ present and future operations
with regard to the transport of air contaminants.
Air pollution modeling is an accurate way of
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predicting impacts from emissions sources if
meteorological and emission data used in the
model are accurate.

Meteorological data are provided through a
network of observation towers at the Oak Ridge
Y-12 Plant. The network consists of eight towers
fone at ORGDP, three at ORNL, two at Oak
Ridge Y-12 Plant, onc at Waiker Branch
watershed, and one at the Clinch River Breeder
Reactor Project (CRBRP) site]. Although
meteorological tower 7 is equipped for research,
real-time data could be used as needed but are
not useful for routine plant release calculations.
Because the CRBRP tower data collection system
is inoperative, 1986 data are not available. The
locations of these towers on the ORR are shown
in Fig. 4.3.1. The valid data points for all
stability classes at each measurement height from
meteorological towers 1 through 6 are given in
Tables 4.3.1 through 4.3.13.

Several problems with Tower 4 resulted in the
large percentage of invalid data (more than 60%;
see Tables 4.3.8 and 4.3.9). These problems were
solved during the last quarter of 1986,
subsequently there has been more than 5%
“good” data.

Examination of annual wind roses reveals that
prevailing winds are almost equally split between
winds from the SW to WSW sector, and winds
from the NE to ENE sector. The winds are so
strongly aligned along these directions because of
the channeling effect induced by the ridge and
valley structure of the area. These ridges and
valleys are oriented along a WSW-ENE line
{with respect to true north), causing winds at the
lower layers of the atmosphere to flow along the
valleys without crossing the ridges. The alignment
of winds is not so pronounced at Tower 1, which
is located in a relatively open area where the
ridges are not as high or structured. Another
wind rose feature clearly observed is that the
wind speed increases with height (tower level) at
each of the towers. On the average, wind speed
can be expected to increase steadily from ground
level to 100 m.
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Fig. 4.3.1. Locations of meteorological towers on the Oak Ridge Reservation.

Table 4.3.1. Number of valid data points for each direction and wind

speed at 10-m level of Meteorological Tower 1°*

Wind speed (mphY

Direction
0-3 46 T7-11 12-16 17-25 >25 Total
N 234 65 45 0 H 0 345
NNE 268 83 18 0 o 0 369
NE 322 169 37 [¢] 0 0 528
ENE 265 197 36 0 1 0 499
E 15 57 5 0 0 0 177
ESE 83 29 2 0 0 0 114
SE 91 20 0 0 0 0 119
SSE 92 29 4 2 1] 0 127
s 131 57 32 12 5 1 238
SSW 258 188 140 62 7 0 655
Sw 357 270 199 67 11 4 908
WSW 319 176 99 21 11 4 630
w 240 96 54 20 2 0 412
WNW 162 72 111 44 1 0 390
NWwW 163 55 170 112 14 0 514
NNW 217 85 105 k]| 4 i 443
Total 3317 1656 1057 371 57 10 6468

“See Fig. 4.3.1.

*Percentages of questionable and invalid data are not available for

1986.

“Values are in mph because instruments are calibrated to mph.
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Table 4.3.2. Number of valid data points for each direction and wind
speed at 60-m level of Meteorological Tower 1%

Wind speed (mph)

Direction

0-3 46 7-11 12-16 17-25 >25 Total
N 146 126 109 25 0 0 406
NNE 140 105 58 2 0 0 305
NE 191 200 155 35 3 0 584
ENE 172 249 222 55 I3 0 711
E 113 75 16 2 0 0 206
ESE 68 41 10 0 0 Q 119
SE 49 33 9 0 0 0 91
SSE 54 44 16 1 1 0 116
S 71 88 40 33 11 0 249
SSw 123 165 181 71 a5 1 576
SW 138 292 276 92 35 0 833
WSwW 150 220 169 43 13 0 600
w 117 125 96 38 9 0 385
WNW 134 117 106 82 21 0 460
NwW 105 95 120 145 50 i 516
NNW 101 77 81 45 7 0 311

Total 1878 2052 1664 674 198 2 6468

I

“See Fig. 4.3.1.
*Percentage of questionable and invalid data are not availabie for
1986.
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Table 4.3.3. Number of valid data points for each direction and wind speed
at 10-m Jevel of Meteorological Tower 2°*

Wind speed {mph)

Direction
0-3 46 7-11 12-16 17-25 >25 Total
N 357 61 13 [ 0 0 431
NNE 366 39 2 0 0 0 407
NE 406 121 6 0 0 0 533
ENE 319 242 57 0 0 0 618
E 100 170 53 0 0 0 323
ESE 104 62 3 1] 0 0 169
SE 54 40 0 0 0 0 94
SSE 43 28 3 i 0 0 79
s 68 52 13 4 0 0 137
SSwW 108 111 55 2 0 0 276
Sw 243 359 240 13 0 0 855
WSW 497 75 119 2 0 0 993
w 511 210 158 1 0 0 880
WNW 397 102 103 2 0 0 604
NW 376 53 7 0 0 0 436
NNW 363 69 10 0 0 0 442
Total 4317 2094 842 24 0 0 217

“Number of I (invalid) data = 470
Numer of Q (questionable) data = 270
Number of “good” data = 7277
Total number of data = 8014
Percentage of I data = 5.9
Percentage of Q data = 3.4
Percentage of “good” data = 90.8

*See Fig, 4.3.1.
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Table 4.3.4. Number of valid data points for esch direction and wind speed
at 30-m ilevel of Meteorological Tower 2°*

Wind speed (mph)

Direction
0-3 46 7-11 12-16 17-25 >25 Total
N 117 81 27 0 0 0 225
NNE 172 101 26 0 0 0 299
NE 504 196 126 2 0 0 828
ENE 811 395 212 10 0 0 1428
E 196 88 38 0 0 0 322
ESE 131 43 3 Q0 0 0 177
SE 66 28 1 0 0 0 95
SSE 64 24 5 0 0 0 93
S 67 52 13 B 0 0 140
SSW 130 166 83 14 1 ] 394
sSw 332 436 333 76 5 0 1182
WSW 334 398 181 14 0 0 927
W 153 174 183 16 0 0 526
WNW 101 127 160 25 1 0 414
NW 88 66 23 0 0 0 177
NNW 80 74 23 1 0 0 178
Total 3346 2449 1437 166 7 0 7405

“Number of I (invalid) data = 342
Numer of Q (questionable) data = 267
Number of “good™ data = 7405
Total pumber of data = 8014
Percentage of 1 data = 4.3
Percentage of Q data = 3.3
Percentage of “good” data = 92.4

*See Fig. 4.3.1.
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Table 4.3.5. Number of valid data points for each direction and wind speed
at 100-m level of Meteorological Tower 2°*

Wind speed (mph)

Direction

0-3 446 7-11 12-16  17-25 >25 Total
N 61 93 84 18 0 0 256
NNE 73 136 111 39 0 0 359
NE 83 236 324 159 3 0 812
ENE 110 383 376 66 9 0 944
E 105 168 29 H] 0 0 302
ESE 70 65 10 0 0 0 145
SE 39 51 9 0 0 0 99
SSE 56 58 19 2 0 0 135
S 57 101 48 i6 13 0 235
SSw 54 165 216 i 16 1 529
sSw ) 66 273 499 208 69 1 1116
WSW 51 251 384 101 12 0 799
W 52 189 238 92 8 0 579
WNW 55 112 214 163 32 1 577
NW 42 76 110 35 1 0 264
NNW 48 79 84 19 0 0 230

Total 1027 2436 2755 995 165 3 7381

“Number of 1 (invalid) data = 364
Numer of Q {(questionable) data = 269
Number of “good” data = 7381
Total number of data =~ 8014
Percentage of I data = 4.5
Percentage of @ data = 3.4
Percentage of “good™ data = 92.]

'See Fig. 4.3.1.
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Table 4.3.6. Number of valid data points for each direction and wind speed
at 16-m level of Meteorological Tower 3°¢

Wind speed (mph)

Direction
0-3 46 7-11 12-16 17-25 >25 Total
N 181 19 0 0 0 0 200
NNE 260 22 0 4] 0 0 282
NE 513 95 2 0 0 0 610
ENE 613 126 0 0 0 0 739
E 258 60 0 0 0 0 318
ESE 113 20 0 0 0 0 133
SE 56 10 0 0 0 0 66
SSE 82 7 0 1] 0 0 89
S 96 13 ¢ 0 0 0 109
SSwW 264 94 4 0 4} 0 62
Sw 660 162 3 0 0 0 825
WSW 933 . 161 ] 0 ] 0 1094
w 529 114 3 0 0 0 646
WNW 175 36 1 0 0 0 212
NW 167 18 0 0 0 0 185
NNW 141 25 0 0 0 0 166
Total 5041 982 13 0 0 0 6038

“Number of 1 {invalid) data = 1715
Numer of Q (questionable} data = 172
Number of “good” data = 6036
Total number of data = 7918
Percentage of I data = 21.7
Percentage of Q data = 2.2
Percentage of “good™ data = 76.2

bSee Fig. 4.3.1.
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Tabie 4.3.7. Number of valid data points for each direction and wind speed
at 30-m level of Meteorological Tower 32

Wind speed (mph)

Direction
0-3 4+5 7-11 12-16 17-25  >»25  Total
N 51 69 14 0 0 0 £34
NNE 80 87 29 0 0 0 196
NE 153 189 119 0 0 0 461
ENE 263 527 173 0 0 0 963
E 170 150 40 0 0 0 400
ESE 73 55 B 0 0 0 136
SE 42 32 9 0 0 0 83
SSE 52 44 11 0 0 0 107
S 55 48 15 0 0 0 118
SSwW %4 147 146 2 1 0 390
SwW 135 410 301 6 0 0 852
WSW 324 767 168 2 0 0 1261
w 208 248 143 0 0 0 599
WNW 82 74 100 2 0 0 258
NW 47 50 37 3 0 [+ 135
NNW 36 63 27 0 0 0 126
Total 1865 3000 1340 13 1 0 6219

“Number of I (invalid) data = 1535
Numer of Q (questionable) data = 170
Number of “good” data = 6219
Total number of data = 7918
Percentage of 1 data = 19.4
Percentage of Q data = 2.1
Percentage of “good” data = 78.5

*See Fig. 4.3.1.
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Table 4.3.8. Number of valid dats points for each direction and wind speed
at 10-m level of Meteorological Tower 4°°

Wind speed (mph)

Direction
0-3 4-6 7-11 12-16 17-25 >25 Total
N 65 25 2 0 0 0 92
NNE 200 35 6 0 0 0 241
NE 572 182 26 0 0 0 780
ENE 261 125 16 0 0 0 402
E 90 35 3 0 0 0 128
ESE 61 12 0 0 0 0 73
SE 54 14 3 0 0 0 71
SSE 59 8 ] 0 0 0 67
s 52 9 4] 0 Q 0 61
SSw 77 49 9 0 Q 0 135
SwW 73 140 24 0 0 0 237
WSW 57 82 21 0 0 0 160
w 33 49 11 0 0 0 93
WNW 28 18 6 ] 0 0 52
Nw 29 15 6 0 0 0 50
NNW 48 15 4 0 0 0 67
Total 1759 813 137 0 0 0 2709

“Number of I (invalid) data = 5227
Numer of Q (questionable} data = 159
Number of “good™ data = 2709
Total number of data = 8077
Percentage of [ data = 64.7
Percentage of Q data = 2.0
Percentage of “good” data = 33.5

bSee Fig. 4.3.1.
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Table 4.3.9. Number of valid data points for each direction and wind speed
at 30-m level of Meteorological Tower 4°*

Wind speed (mph)

Direction
0-3 4-6 7-11 12-16 17-25 >25 Total
N 24 20 0 0 0 50
NNE 71 45 11 0 0 0 127
NE 374 374 99 8 0 0 855
ENE 236 150 48 1 0 0 435
E 94 38 5 0 0 0 137
ESE 42 13 1 0 0 0 76
SE 32 16 2 0 0 0 50
SSE 29 8 2 0 0 0 39
s 35 11 5 0 0 0 51
SSw 61 38 27 0 0 0 126
SW 91 176 75 0 0 0 342
WSwW 69 92 45 3 0 0 209
w 30 52 35 2 0 0 119
WNW 26 28 13 1 0 0 68
NwW 15 11 5 0 0 0 31
NNW 28 14 10 0 0 0 52
Total 1257 1106 389 t5 0 0 2767

“Number of I {invalid) data == 5175
Numer of Q (questionable) data = 152
Number of “good” data = 2767
Total number of data = 8077
Percentage of I data = 64.1
Percentage of Q data = 1.9
Percentage of “good” data = 34,3

See Fig, 4.3.1.
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Table 4.3.10. Number of valid data points for each direction and wind

speed at 10-m level of Meteorological Tower gab

Wind speed (mph)

Direction
0-3 46 7-11 12-16 17-25 >25 Total
N 254 38 1 0 0 0 293
NNE 328 45 1 0 0 0 374
NE 548 213 82 t] 0 0 843
ENE 803 246 173 1 0 0 1223
E 415 186 43 0 0 0 644
ESE 158 53 0 0 0 0 211
SE 104 22 2 0 0 | 128
SSE 103 12 0 0 0 0 115
S 76 31 1 0 0 0 108
SSwW 114 101 13 0 o 0 228
Sw 98 230 129 3 0 0 460
WSWwW 93 201 264 28 0 0 586
W 159 203 101 1 0 0 464
WNW 147 52 7 0 0 0 206
NwW 102 19 0 0 0 0 121
NNW 193 25 2 0 0 0 220
Total 3695 1677 B19 33 0 0 6224

“Number of I (invalid data) = 122

Number of Q (questionable) data = 0

Number of 999 data = 0

Number of “good” data = 6224
Total number of data = 6346
Percentage of [ data = 1.9
Percentage of Q data = 0.0
Percentage of 999 data = 0.0

Percentage of “good”™ data = 98.1

bSec Fig. 4.3.1.
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Table 4.3.11. Number of valid data points for each direction and wind speed
at 30-m level of Meteorological Tower 5

Wind speed {mph)

Direction
0-3 4-6 7-11 12-16 17-25 >25 Total
N 249 37 9 0 0 0 295
NNE 250 81 5 0 0 0 336
NE 288 229 175 9 0 0 701
ENE 417 276 236 19 0 0 948
E 473 197 56 0 0 0 726
ESE 182 66 9 0 0 0 257
SE 99 36 4 0 0 0 139
SSE 72 25 0 1 0 0 98
S 84 39 1 0 0 0 124
SSw 926 112 41 0 0 ] 249
SwW 79 227 245 48 0 0 599
WSW 92 169 265 62 4 0 592
w 109 177 152 16 [t] 0 454
WNW 95 96 36 3 0 0 230
Nw 132 36 9 0 0 0 177
NNW 223 48 28 0 0 0 299
Total 2940 1851 1271 158 4 0 6224

“Number of I (invaiid data) = 122
Number of Q (questionable) data = 0
Number of 999 data = 0
Number of “good” data = 6224
Total number of data = 6346
Percentage of [ data = 1.9
Percentage of Q data = 0.0
Percentage of 999 data = 0.0
Percentage of “good” data = 98.1

*See Fig. 4.3.1.
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Table 4.3.12, Number of valid data points for each direction snd wind speed
at 100-m level of Meteorological Tower 5*°

Wind speed (mph)

Direction
0-3 4-6 7-11 12-16 17-25 >25  Total
N k3| 78 98 17 0 0 224
NNE 30 103 136 21 0 0 290
NE 38 176 390 221 19 0 844
ENE 43 247 427 123 i1 0 851
E 56 160 96 9 0 ¢ 321
ESE 42 B8 29 2 0 0 161
SE 50 73 16 1 0 0 140
SSE 41 47 12 2 0 0 102
S 46 77 21 0 0 0 144
SSW 39 19 70 16 0 0 204
SW 46 148 254 129 23 0 600
WSW 40 230 482 207 47 0 1006
w 46 170 326 100 19 0 661
WNW 45 94 115 66 L 0 329
NwW 45 &7 50 20 3 0 185
NNW M 58 36 30 4 0 162
Total 672 1895 2558 964 135 0 6224

*Number of I {invalid data) = 122
Number of Q {guestionable) data = 0
Number of 999 data = 0
Number of “good” data = 6224
Total number of data = 6346
Percentage of 1 data = 1.9
Percentage of Q data = 0.0
Percentage of 999 data = 0.0
Percentage of “good” data — 98.1

*See Fig. 4.3.1.
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Table 4.3.13. Number of valid data points for each direction and wind speed
at 10-m level of Meteorological Tower 6°

Wind speed (mph)

Direction
0-3 46 7-11 12-16 17-25 >25 Total
N 147 63 0 0 0 0 210
NNE 158 176 23 0 0 0 357
NE 265 423 259 5 0 0 952
ENE 264 290 217 12 0 0 783
E 131 107 35 2 0 0 275
ESE 102 46 15 0 0 0 163
SE 55 33 8 0 0 0 96
SSE 71 27 6 0 0 0 104
s 111 44 18 0 0 0 173
SSwW 138 125 74 6 0 0 343
SwW 275 419 248 6 0 0 948
WSW 232 314 120 4 0 0 670
w 222 269 66 0 0 0 557
WNW 133 95 7 0 0 0 235
NW 110 59 0 0 0 0 169
NNW 120 31 2 0 0 0 153
Total 2534 2521 1098 35 0 0 6188

“Number of I {invalid data) = 152
Number of Q (questionable) data = 0
Number of 999 data = 0
Number of “good” data = 6188
Total number of data =~ 6340
Percentage of [ data = 2.4
Percentage of Q data = 0.0
Percentage of 999 data = 0.0
Percentage of “good” data = 97.6

‘See Fig. 4.3.1.






5. WATERBORNE DISCHARGES AND SURFACE WATER MONITORING

5.1 WATERBORNE DISCHARGES

In 1899 the United States Congress passed the
River and Harbor Act, which mandated that the
U.S. Army Corps of Engineers preside as the
regulatory body over U.S, navigable waters. A
1975 Federal District decision further expanded
the Corps’ regulatory power by ordering it to
reguiate all U.S. waters, as mandated in the
Clean Water Act (CWA). The CWA
amendments of 1977 expanded the Corps’
regulatory power to include the discharge of
dredged or fill material into U.S. waters. Today,
it is the Corps’ responsibility to restore and
maintain the physical, chemical, and biological
integrity of the nation’s waters. To carry out this
charge, the Corps has developed a permitting
program requiring that all work performed within
U.S. waters be authorized. In response, each
DOE Oak Ridge installation has a Spill
Prevention Control, Countermeasures, and
Contingency (SPCC&C) Plan.

5.1.1 ORR Raw and Treated Water Supply

ORR facilities receive water from the DOE
treatment plant, the ORGDP treatment plant,
and raw water pump stations, Periodic low
volume rates are taken from Melton Hill Lake
and groundwater wells,

The DOE treatment plant has the capacity to
treat 106 miilion liters of raw water a day, but
currently treats only 58.7 million liters. The inlet
is located at the Clinch River kilometer (CRK)
66.8 and is operated by Rust Engineering for
DOE. The DOE plant supplies treated water to
the Oak Ridge Y-12 Plant including Rust
operations, ORNL, the city of OQak Ridge, the
Industrial Park off Bear Creek Road, and the
Scarboro Facility operated by ORAU. About
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43% of the treated water at the DOE plant is
used by Y-12, 28% is used by ORNL, and 29%
by Oak Ridge. Of the Oak Ridge usage, 98.7% is
used by the city of Oak Ridge (17.4 million
liters) per day, 0.3% by the Industrial Park (0.06
million liters) per day, and 1% by the Scarboro
facility (0.16 million liters)per day.

The ORGDP treatment plant has a capacity of
30.28 million liters per day (with pumping
capacity limited to 15.1 million liters per day).
The plant currently treats 8 million liters per day.
It is located on CRK 23.3. Treated water is
supplied to ORGDP.

Raw water is pumped from CRK 66.8 to the
Oak Ridge Y-12 Plant and from CRK 18.5 to
ORGDP. The Oak Ridge Y-12 Plant uses
approximately 9.1 million liters per day and
ORGDP uses 2.3 million liters per day. Well
water was used for aquatic experiments in the
Environmental Sciences Division from 1972-1983
at a rate of 378-757 liters per minute. Future'
uses for the aquatic lab are expected to be 946
liters per minute.

The Clark Center Recreation Area uses water
from Melton Hill Lake. The recreation center has
a small package treatment unit to filter the water
for sanitary purposes. Treated water is .available
to the facilities from the middle of April through
the end of October; usage averages 151 liters per
day. Water from the drinking fountains is
discharged back to Melton Hill Lake. The
sanitary sewage is collected in a holding tank
whose contents are collected by a private
contractor and hauled to a sewage treatment
plant selected by the contractor.

5.1.2 ORR Discharges

Treated and raw water is discharged either
directly or indirectly to the Clinch River through



NPDES permitted point source outfalls, These
discharges total 52.2 million liters per day. This
includes 10.6 million liters per day from ORNL
to White Oak Creek, 29.5 million liters per day
from the Oak Ridge Y-12 Plant to East Fork
Poplar Creek and Rogers Quarry, 2.3 million
liters per day from the Qak Ridge Y-12 Plant to
the Oak Ridge sewage treatment plant, and 9.8
million liters per day from ORGDP to the Clinch
River. The Energy Systems facilities on the ORR
discharges include cooling water, process water,

“sanitary water, steam plant wastewater, and
leakages. Table 5.1.1 shows discharges of
radionuclides in 1986.

£.1.3 Oak Ridge Y-12 Plant Water Use
{(Including ORNI. On-Site)

The Oak Ridge Y-12 Plant has separate piping
systems for raw and treated water. Raw water,
used for ash sluicing at the steam plant, is routed
to the Oak Ridge Y-12 Plant by two lines, one
from the booster station and one from the
filtration plant. The average raw water usage at
the Oak Ridge Y-12 Plant is approximately 9
million liters per day.

Treated water is routed from the DOE
filtration plant to the Oak Ridge Y-12 Plant by
three lines. The treated water system supplics the
cooling systems, fire protection system, process
operations, sanitary requirements, and boiler feed
at the steam plant. The average treated water
usage for the Oak Ridge Y-12 Plant is
approximately 22-27 million liters per day. The
major water users at the Oak Ridge Y-12 Plant
are listed in Table 5.1.2.

5.1.4 ORNL Water Use

Water is supplied to the ORNL plant site
through a single main line from the DOE water
treatment plant. An 11-million-liter storage tank
is located on the south slope of Chestnut Ridge
near the Bethel Valley site. Two 5.7-million-liter
tanks are also located on Haw Ridge. Water is
distributed to ORNL facilities through two
separate systems: potable and process. Process
water has the potential for becoming
contaminated and therefore unfit for human
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Table 5.1.1. Discharges of radionuclides in water

1986

. . Flow Discharge  Concentration

Radionuclide (10° L) (Ci) (pCi/L)
Melion Branch
®Co 1600 0.53 340
WCs 1600 0.0094 6.0
*H 1600 2900 1,500,000
Total Sr° 1600 0.34 210
Sewage Treatment Plant
®Co 300 0.0016 5.5
WCs 300 0.0035 12
Total Sr* 300 0.055 190
White Oak Creek
“Co 8100 0.25 30
Cs 8100 1.1 130
H 8100 260 32,000
Total Sr 8100 1.2 150
White Oak Dam®

“Co 10,000 0.54 52
¥ICs 10,000 1.0 100
Gross alpha 10,000 0.85 82
Gross beta 10,000 6.6 640
H 10,000 2600 250,000
Total S¢° 10,000 i.8 180
Transuranics 10,000 0.024 24

sSamples were analyzed for *°Sr or total Sr.
bConcentration is a flow weighted average of
weekly samples; discharge is the total for the year.

consumption. The potable water system supplies
the process system and is protected from back
contamination by reduced-pressure backflow-
preventer valves. Cooling water is obtained from
the process water system. Treated water usage at
ORNL varies from approximately 11 to 19
million liters per day (ORNL 1985 and Kelly
1984); the major water users at ORNL are
summarized in Table 5.1.3.

Several improvements could be implemented to
upgrade the potable and process water systems at
ORNL. Because there are no flow meters at the
points of usage or at the locations where the
process water lines tie into the potable water
system, there is a lack of accurate flow data.
Several improvements have been identified that
would provide needed reliability for fire
protection at or near the points of use on the
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Table 5.1.2. Major water users at the Y-12 Piant®*

Flow Discharges? Total usage

Users (L X 10°/d) (L X 10%/d) (%)

Treated water
Cooling systems 15.1 (4.0) 12.8 (3.4) 61
(cooling tower and
once-through cooling
water makeup)

Process systems 6.4 (1.7) 6.4 (L.7) 26
Sanitary water 2.3 (0.6) 2.3 (0.6) 9
Steam plant 0.76 (0.2) 0.76 0.2) 3
Leakage 0.4 0.0 0.4 (0.1) 1
Total 22-26.5 (6-7.0)
Average total 25.0 {6.6)
Raw water usage, steam 9.1 (2.4) 9.1 (2.4)

plant fly ash sluice,
and boiler cleaning

Total 31.76 (8.4)

“Source: J. L. Kasten, Resource Management Plan for the Oak Ridge Reservation,
Volume 21: Water Conservation Plan for the Oak Ridge Reservation,
ORNL/ESH-1/V21, November 1986,

Total water usage at the steam plant is metered; water use for the cooling towers is
calculated; sanitary water usage is estimated from the amount treated at the sewage
plant; cooling water, process water, and leakage are estimated,

‘Millions of galions per day are shown in parentheses.

“Discharges to EFPC and Rogers Quarry.

Table £.1.3. Major water users at ORNL*

Flow* Discharges? Total usage

Users (L X 10°/d) (L X 10%d) (%)

Treated water
Cooling systems 2.0 (2.4} 32 (0.9} 56
(cooling tower and
once-through cooling
water makeup)

Process systems 3.8 (1.0) 38 (1.0) 23
Sanitary water 1.2 (0.3) 1.2 {0.3) 7
Steam plant 1.2 (0.3) 1.2 (0.3) 7
Leakage 1.2 {0.3) 1.2 (03 7
Total 11-19.0 (3-5.0 10.6 (2.8)
Average total 16.4 (4.3)

“Source: J. L. Kasten, “Resource Management Plan for the Oak Ridge Reservaticn
Volume 21: Water Conservation Plan for the Oak Ridge Reservation,”
ORNL/ESH-1/V21, November 1986.

*Total water usage at the steam plant is metered; water use for the cooling tower is
calculated; sanitary water is cstimated from the amount treated at the sewage treat-
ment plant; cooling water, process water, and leakage are estimated.

‘Millions of gallons per day are shown in parentheses.

“Discharges to WOC,



process system, and appropriate projects have
been proposed. The fact that ORNL is supplied
water through a single line makes the Laboratory
vulnerable to outages. This lack of a backup
supply line is the major deficiency in the water
system at ORNL.

5.1.5 ORGDP Water Use

The average daily use of treated water at
ORGDP before the plant was placed in a standby
mode was approximately 15 million liters per day.
At present, it is approximately 8 million liters per
day. Potable water is used primarily for sanitary
and process purposes. Processes requiring potable
water include production of steam, preparation of
metal treatment and cleaning solutions, chemical
processing, laboratory use, laundry purposes, and
once-through cooling.

The raw water makeup supply for the
recirculating cooling water (RCW) system can be
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taken from the Clinch River pumping station or
Poplar Creck, but it is usually taken from the
Clinch because its water quality is better.
Makeup water is required for the RCW system to
replace the water lost by evaporation and
biowdown. The fire protection water system is
supplied by the nonchromated, but softened and
treated, water loop of the RCW system. Total
raw water used before ORGDP was put in
standby mode was 44 million liters per day. At
present, raw water is required only for the fire
water system, at a rate of 2.3 million liters per
day because the RCW system has been shut
down {Daugherty, 1984, and ORGDP, 1985).
The major ORGDP water users are listed Table
5.1.4.

5.1.6 Wastewater Controls

Numerous wastewater collection and storage
facilities are to be built at the three installations

Table 5.1.4. Major water users at ORGDP**

Standby mode

Full-scale operation Discharges’
3
User Flow* Total Flow* Tota (L% 107D
(L % 10%/d) (%) (L X 10¢/d) (%)
ORGDP potable water treatment facility
Cooling systems 938 (2.6) 62 4.5 (1.2) 60 4.5 {1.2)
(including small '
once-through systems)
Sanitary water 23 (0.6) 14 1.2 (0.3) 15 1.2 (0.3)
Process water 1.9 {0.5) 12 1.43 {0.38) 12 1.43  (0.38)
Steam plant 1.5 (0.4) 10 0.57 (0.15) 8 0.57 (0.15)
Leakage 0.4 (0.1) 2 0.4 (0.1} 5 0.4 (0.10}
Total 15.9 (4.2) 8.1 {(2.13)
Raw water
RCW system 41.6 (11.0) 95
Fire water system 2.3 (0.6) 5 2.3 (0.6)° 100 1.7 (0.44)
Total 439 (11.6) 23 (0.6) 9.8 (2.6)

aSource: J. L. Kasten, Resource Management Plan for the Oak Ridge Reservation, Volume 2i:

Water Conservation Plan for the Oak Ridge Reservation, ORNL/ESH-1 / V21, November 1986.
bTotal water usage at the steam plant is metered; water use for the cooling towers is calculated;
sanitary water is estimated from the amount treated at the sewage plant; the remainder of cooling

watcr, process systems water, and leakage are estimated.
“Water usage in millions of galions per day is shown in parentheses.

“Discharges 1o either White Oak Creek or the Clinch River (standby mode).
“Upon completion of AVLIS, fire water use will be reduced to 1.5 MLPD (0.4 MGPD).



as part of the installations’ water pollution
control programs. Wastewaters of a volume too
large to justify a storage system (e.g., coal-pile
runoff and plating rinse waters from the main
plating shop) will be directly piped to their
corresponding treatment facilities upon
completion of construction. Some process
wastewaters are discharged with minimal
treatment. These waste streams will continue to
discharge to area creeks as long as toxicity testing
shows the effluents to be nontoxic.

In addition to strategy for eliminating
wastewater discharges, strategies exist for
minimizing pollutants reaching waters of the
state. Best management practices (BMPs) will be
used to minimize the discharge of pollutants to
receiving waters. BMPs include (but are not
limited to) using better process controls,
preventive maintenance programs, inspection
programs, and adequate planning to mitigate
accidental spills. Each new wastewater system is
designed to meet discharge limits.

The sanitary wastewater treatment facility,
located in Building 2521 at the west end of
ORNL near the steam plant, serves a major part
of the installation. Sanitary wastes from the main
site and from the HFIR are treated by the
facility before release to White Oak Creek.

The facility consists of a waste influent pump
station equipped with communitors and level
controls, chlorination equipment, flow recording
and effluent equipment, a Parshall flume and
chiorine contact basin, and a control /laboratory
building,

Upgrading of the sewage treatment plant
involved the addition of a packaged extended-
acration treatment plant, an average/peak flow
head box system, a sewage pump station, and a
tertiary filter system; inflow /infiltration
rehabilitation of the sewage piping; and
modifications to existing facilities, including the
West Lagoon, the sludge drying beds, and the
pump station.

All incoming wastewater flow equal to or less
than 1,100,000 L/d is pumped via the modified
pump station directly to the new extended-
aeration treatment system. Flow in excess of
1,100,000 L/d is diverted to the existing West
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Lagoon. The stored wastewater is returned to the
new extended-aeration treatment system
whenever incoming flow is less than 1,100,000
L/d.

The new extended-aeration activated sludge
treatment system consists of an aeration tank, a
clarifier, sludge holding and recirculation
equipment, aeration equipment, and sludge
wastage piping. Influent to the treatment system
is directed to the aeration tank and then to the
clarifier. Excess sludge from the clarifier is sent
to the modified existing siudge drying beds. After
heavy metal determination, dewatered sludge is
sent to the landfill,

Wastewater effluent from the final clarifier
flows to the filter system and then to the existing
Parshall flume-chlorine contact structure, where
it is measured, sampled, and chlorinated before
discharge to the chlorine contact basin. The
existing chlorination system feeds a chlorine
solution in the upstream portion of the chiorine
contact basin. After sufficient contact time
(chlorine is toxic to aquatic life), the basin
effluent is discharged into WOC. Figure 5.1.1 is
a flow diagram for the new sewage treatment
plant.

Phases I and II of the inflow and infiltration
reduction project reduced the excess in sewage
flow caused by rain by approximately 30% (about
550,000 L/d). This has enhanced the
effectiveness of sewage treatment and improved
ORNL’s capability for achieving NPDES
compliance by (1) maintaining a more nearly
constant hydraulic loading and (2) keeping the
nutrient concentration at a higher level.

The coal yard, with an area of 1.0 ha (2.5
acres), has a storage capacity of approximately
22,000 tons, Runoff from rainfall is currently
collected in a 1135-m® basin. Discharge from the
collection basin may be as high as 24,600 m® per
year. The runoff from the coal pile is acidic and
also contains coal fines and trace amounts of
heavy metals leached from the coal,

A new treatment system for the coal yard
runoff has been provided by an outside contractor
under a turnkey design and construction project.
This new system has placed this stream in
compliance with the CWA, which calls for “best
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Fig. 5.1.1. Block flow diagram for new ORNL Sewage Treatment Plant.

available treatment economically achieveable”
(BATEA), necessitating the neutralization of coal
yard runoff and removal of heavy metals before
discharge to WOC.

The acidic runoff from the ORNL coal yard is
currently collected in the upper coal yard runoff
basin and processed through an existing
neutralization system. Recent upgrades include an
improved feed system, an improved neutralization
system, a new dewatering system,
instrumentation, and a prefabricated building.

The improved system provides controlled lime
neutralization of runoff, sludge collection and
dewatering, and discharge of the liquid effluent to
wOC.

The clear water overflows to a recycle tank and
then to a monitoring station. If quality is within
standards, the water is sent to the discharge basin
and then to WQC: otherwise it is returned to the
collection basin.

Neutralization solids from the clarifier are
transferred to a sludge holding tank and then to a
vacuum filter for dewatering. Dewatered sludge is
discharged to a collection box for transfer to a
tandfill. Water from the vacuum filter is routed
to the recyle tank and returned to the collection
basin. The coal yard runoff treatment facility is
in compliance with NPDES permit requirements.

There are 26 operating cooling towers at the
ORNL site. Chemical pollution associated with
operation of all 26 cooling towers and potential
radioactive pollution associated with operation of
the 3 cooling towers that service the ORNL
nuclear reactors are controlled through the Water
Pollution Control Program.

Cooling tower effluent releases are regulated
under several sections of the NPDES permit.
Chemical pollutants are regulated through
miscellaneous sources and toxicity control and
monitoring. Radioactivity in wastewater is
regulated in two ways: (1) a plan for radiological
monitoring of all outfalls that have the potential
of discharging radioactivity to the watershed must
be submitted; and (2) radioactivity in wastewater
discharges must meet an annual average limit.

Effective April 1, 1986, NPDES permit
requirements were imposed on cooling tower
discharges at ORNL to regulate two types of
chemical pollutants. These requirements are
specified in the permit under the sections entitled
Miscellaneous Source Discharges and Texicity
Control and Monitoring Program.

These limits apply to cooling tower discharges
that do not mix with other discharges (e.g., storm
drainage) and have flow rates greater than
37,900 L/d. The plan for minimizing chemical

w



water pollution due to cooling tower discharge
takes a conservative approach by addressing all
active cooling towers at ORNL under the
miscellaneous category of the NPDES permit
even though 79% of cooling water biowdown does
mix with other discharges and 75% of the cooling
towers have blowdown rates less than 37,900 L/d.
This comprehensive program will ensure that
cooling tower effluents will have a negligible
effect on receiving streams by minimizing the use
of chlorine for algae control and ensuring that
cooling tower efftuents are monitored for
chlorine, which is the parameter of concern.

The storm sewer system for ORNL handles
water from roof drains, storm drains, and parking
lot drains. Category I discharges are composed of
rainwater, Category II discharges include
drainage from buildings and areas with no
process effluents (i.e., building roof drains,
parking lot runoff, cooling water discharges, eic.).
Category I1I discharges include drainage from
buildings and areas that indicate the presence of
untreated PW. A preliminary investigation into
the composition of the flow discharged from the
storm sewer system indicated that there are
Category III discharges entering surface waters
before treatment. The storm sewer system will be
characterized to determine how to eliminate the
discharge of untreated PW, which will include
{1} identifying the category of discharge from
storm sewers throughout ORNL, (2) identifying
the sources of discharges that require treatment
before their release to the environment, and (3)
piping modifications.
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ELUTION CYCLE

ELUTION CYCLE

The PW system, shown schematically in Fig,
5.1.2, collects and processes liquid wastes that are
normally not radioactively contaminated but have
the potential to be contaminated and to contain
varying amounts of chemicals. The system also
collects water that is contaminated with very low
levels of radioactivity, including groundwater, in
addition to condensate from the LLW evaporator.
Approximately 60% of these wastes are diverted
to the Process Waste Treatment Plant (PWTP)
for treatment by filtration and ion exchange and
then discharged to WOC. The remaining 40% is
collected in PW ponds and monitored for
radioactivity; if release criteria are met, it is also
discharged to WOC. If release criteria are
exceeded, the wastes are pumped to the PWTP
for processing. The bulk of radicactive material is
removed from the waste in the PWTP. Until
September 1985, the concentrated radioactive
material resulting from the regeneration of the
PWTP ion exchange columns was sent to the
LLW system. Currently this waste stream is
evaporated to 46% solids at the PWTP and
transferred to storage tanks at the LLW
evaporator building.

The LLW system at ORNL is used to collect,
neutralize, concentrate, and store aqueous
radioactive waste solutions from various sources
(Fig. 5.1.3). The system is designed to
accommodate waste solutions having an activity
content as high as 5.28 Ci/L. These waste
solutions come from hot sinks and drains in R&D
laboratories, radiochemical pilot plants, nuclear
reactors located in Bethel and Melton valleys,
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Fig. 5.1.2. ORNL Process Waste Treatment Plant.
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and in the PWTP. Approximately 350 m’ of
LLW is generated each month. The majority of
LLW comes from the PWTP, 16% by volume
and 80% by weight. Other significant generators
are the HFIR, 11%,; the Oak Ridge Research
Reactor, 7%; the Fission Products Development
Laboratory, 10%; and Isotopes, 16%.

The waste solutions are discharged from the
source buildings to 24 collection tanks, 1 of which
is located near each source building. Each
collection tank is equipped with liquid-level
instrumentation and a filtered vent to the
atmosphere or to the off-gas system of the facility
it serves. The waste solutions that accumulate in
the collection tanks are periodically transferred to
189,250-L stainless steel storage tanks near the
evaporator annex. These tanks are enclosed in
underground stainless-stecl-lined concrete vauits.
A network of 0.05- and 0.08-m stainless steel
lines buried directly in the ground connects the
collection tanks to a 0.15-m doubly contained
stainless steel collection header that directs the
flow to storage tanks. Wastes are transferred by
pump or steam jet.

Wastes from storage tanks are transferred to
one of two evaporators, in which aqueous solution

is concentrated. The volume-reduction factor
ranges from 7:1 to 13:1 and averages 9:1. The
overheads from the evaporator that contain minor
amounts of radioactivity are sent to the PW
system for further cleanup before discharge to the
environment. The volume of solution in the
evaporator is reduced until a predetermined
specific gravity is reached ranging from 1.25 to
1.5 depending on current system capacity.

Design limits for a new ORNL sewage
treatment plant are given in Table 5.1.5. Each
new system requires input specifications, as given
in Table 5.1.6 for the ORNL coal pile. Other
systems, such as cooling towers, also have
discharge limits, as shown in Table 5.1.7.
Furthermore, various spill prevention programs
are directed at areas where potential exists for
accidental spills.

DOE Order 5480.1A requires all DOE
facilities to maintain radionuclide effluents at
levels as-low-as-reasonably-achievable (ALARA).
Consistent with this policy, the Oak Ridge Y-12
Plant has initiated a number of programs to
complement the ALARA philosophy. Such
programs serve to minimize and eliminate
conventional and hazardous pollutants and



Table 5.1.5. Design conditions for new sewage
treatment plant; effluent discharge limitations

Parameter Concentration

Ammonia nitrogen I.8 mg/L
BOD3 5.0 mg/L

Chlorine, residual 0.5-2.0 mg/L
Fecal coliform 200/100 mL
monthly mean
400/100 mL
weekly mean
pH 6.0-9.0 units
Settleable solids 0.5 ml/L
Suspended solids 10.0 mg/L

Table 5.1.6. Coal pile specifications

Total moisture, maximum 8%
Ash (dry basis), maximum 8%

Sulfur (dry basis} 2to 3%

Delivered heat content, 13,000 Btu/lb
minimum

Ash softening temperature, 2300°F
minimum

Size 3/8 to 1% in.

Fines, maximum 5%

Other a

“Washed and substantially free of sur-
face impurities such as earth, wood, rock,
slate, or pyrite.

Table 5.1.7. Chemical pollutant limits for cooling tower discharges

Parameter Average Maximum Sample

frequency
Chromium 1.0 mg/L Quarterly
Zinc 0.5 mg/L 1.0 mg/L Quarterly
Copper 0.5 mg/L 1.0 mg/L Quarterly
Chlorine, residual 0.2 mg/L Quarterly
Temperature, °C 35 g Quarterly
pH 6.0-9.0 Quarterly

include waste collection and treatment, BMPs,
source identification, and compliance monitoring.
The Oak Ridge Y-12 Plant will continue to
improve and expand programs to ensure
compliance with the ALARA philosophy.

5.2 SURFACE WATER MONITORING

Water samples are collected and analyzed
regularly for radiological content from the
following stations (Fig. 5.2.1).
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* Melton Hill Dam (station W1)—in the Clinch
River 3.7 km above the White Qak Creek
outfall as reference point. Flow proportional
samples are collected daily and composited for
quarterly analysis.

* White Oak Dam (station W3)}—ORNL
discharge point from White Qak Creek to the
Clinch River. Flow proportional samples are
collected daily and composited for weekly
analysis.

* ORNL tap water—reference samples are
collected daily and composited for quarterly
analysis.

¢ ORGDP sanitary water (station W30)—10 km
downstream from the confluence of White Qak
Creek and the Clinch River, A grab sample is
collected and analyzed quarterly.

* Water plant near Kingston (station
W55)—downstream from the entry of White
Oak Creek. A sample is collected daily and
composited for quarterly analysis.

* A number of additional water sampling stations
in WOC and Meliton Branch, Bear Creek, and
Poplar Creek.

Fission product radionuclide concentrations are
determined by specific radionuclide analysis and
gamma spectrometry. Uranium analysis is by the
fluorometric method or mass spectrometry.
Transuranic alpha emitters are determined by
radiochemical separation and alpha spectrometry.

Water samples are collected for analysis of
nonradioactive substances at locations on and off
the ORR. Samples are composited for monthly
analyses; NO3(N) values are determined from a
monthly grab sample. EPA-approved methods are
used to the determine chemicals in water,
Concentrations of chemicals in streams and
creeks on or around the ORR have been
compared with Tennessee’s in-stream allowable
concentrations, which are based on the long-term
protection of domestic water supply, fish and
aquatic life, and recreation classifications and
recommendations made by TDHE to DOE Qak
Ridge Operations (ESR, 1985). Concentrations of
chemicals in the inlet for the ORGDP sanitary
water plant are compared with Tennessee water
quality criteria for domestic water supply.
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Fig. 5.2.1. Flow diagram of water sampling stations on White Oak Creek and Melton Branch.

In some cases, maximum concentrations
recommended by the TDHE and EPA are below
the detection limit using the most sensitive EPA-
approved method. The practical limit of detection
may vary with the matrix and other factors. In
1986 Energy Systems analytical laboratories
changed their reportable detection limits on some
metals (such as Be and Hg) and some organics
(such as herbicides and pesticides), resulting in
inconsistencies in the analytical data.

Data for composite samples at Bear Creek
outfall 304 are given in Tabies 5.2.1 through
5.2.8. Surface water data for upper Bear Creek

near the S-3 Pond site by month are given in
Tables 5.2.9 through 5.2.14. Radiochemical water
quality data for Bear Creek, East Fork Poplar
Creek, and New Hope Pond are given in Tables
5.2.15 to 5.2.20.

The Qak Ridge Y-12 Plant discharges sanitary
and process water into the City of Oak Ridge
sewage system. The 1986 concentrations of
parameters in this discharge are given in Tables
5.2.21 through 5.2.23.

Water samples were collected regularly from
First Creek, Fifth Creek, 7500 Bridge, Melton
Branch | (MB1), Melton Branch 2 (MB2),
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Table 5.2.1. 1986 Bear Creck Outfall 304° weekly composite samples
for first and second quarters

1st Quarter 2nd Quarier
Number Number
Parameter of Concentration of Concentration
samples {mg/L) samples {mg/L)

Max Min Ay Max Min Av
Hg B 0.0006 <0.0005 <0.0005 13 <0.0005 <0.0005 <0.0005
Cl 0 13 17 6.4 10
F 8 0.4 0.14 0.24 13 0.23 <0.1 <0.14
MBAS 1 <0.05 <0.05 <0.05 13 <0.05 <0.05 <0.05
50, 8 29 11 16 13 19 <10 <12
Ag 8 <0.01 <0.01 <0.01 13 <0.01 <0.01 <0.01
Al 8 5.2 0.14 1.43 13 2.7 0.16 0.57
As 8 <0.06 <0.06 <0.06 13 <006 <0.06 <0.06
B 3 0.33 0.08 0.18 13 0.39 0.02 0.19
Ba 8 <0.2 <0.2 <0.2 13 <0.2 <0.2 <0.2
Be 8 0.0010 <0.0005 <0.0006 13 0.0005 <0.0005 <0,0005
Ca 8 49 24 37 i3 61 34 43
Ccd 8 <0.002 <0.002 <0.002 13 <0.002 <0.002 <0.002
Ce 8 <0.03 <0.03 <0.03 13 <0.03 <0.03 <0.03
Co 8 0.002 <0.002 <0.002 13 <0.002 <0.002 <0.002
Cr 8 <0.01 <0.0} <0.01 13 0.03 <0.01 <0.01
Cu 8 0.004 <0.004 <0.004 13 0.005 <0.004 <0.004
Fe 8 38 0.15 1.36 13 1.5 0.12 0.37
Ga 8 <0.04 <0.04 <0.04 13 <0.04 <0.04 <0.04
K 8 29 0.9 1.5 13 2.2 0.9 1.3
La 8 <0.01 <0.01 <0.0t 13 <0.01 <0.01 <0.0!
Li 8 0.12 0.04 0.07 13 0.16 0.01 0.07
Mg 8 98 5.6 B.5 13 16 99 13
Mn 8 0.12 0.02 0.06 13 0.12 0.02 0.05
Mo 8 <0.1 <0.1 <0.1 13 <0.1 <0.1 <0.1
Na 8 13 2.5 5.0 13 7.7 1.9 4.2
Nb 8 <0.02 <0.02 <0.02 i3 <0.02 <0.02 <0.02
Ni B <0.01 <0.01 <0.01 13 0.02 <0.01 <0.01
P 8 0.06 <0.03 <0.04 13 0.09 <0.03 <0.03
Pb 8 <0.01 <0.01 <0.01 13 <0.01 <0.01 <0.01
Sc 8 <0.001 <0.001 <0.001 13 <0.001 <0.001 <0.00t
Sr 8 0.14 0.053 0.086 13 0.13 0.043 0.081
Th 8 <0.02 <0.02 <0.02 13 <0.02 <0.02 <0.02
Ti 8 0.028 <0.001 <0.014 13 0.029 0.005 0.012
v B 0.007 <0.003 <0.006 13 0.004 <0.003 <0.003
Y B 0.002 <0.001 <0.002 13 «<0.001 <0.001 <0.001
Zn 8 <0.02 <0.02 <0.02 13 <0.02 <0.02 <0.02
Zr 8 0.004 <0.001 <0.002 13 0.002 <0.001 <0.001

“The sample ID for outfall 304 is W46,
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Table 5.2.2. 1986 Bear Creek Qutfall 304° weekly composite samples

for third and fourth quarters
3rd Quarter 4th Quarter
Number Number
Parameter of Concentration® of Concentration
samples (mg/L) samples (mg/L)

Max Min Av Max Min Av
Hg 13 0.0007 0.0002 0.0005 14 0.0005 <0.0002 <0.0002
Cl 13 26 3 12 14 27 3 15
F 13 0.3 <0.1 <0.2 14 0.3 <0.1 <0.18
MBAS 13 <0.05 <0.05 <0.05 14 <0.05 <0.05 <0.05
80, 13 55 <10 <20 14 62 15 3¢
Ag 12 <0.01 <0.004 <0.007 14 <0.004 <0.004 <0.004
Al 12 5.08 0.63 1.87 14 4.27 0.15 1.11
As 12 <0.06 <0.04 <0.05 14 <0.04 <0.04 <0.04
B 12 0.44 <0.02 <0.149 14 0.576 0.090 0.287
Ba 12 <0.2 0.0654 <0.150 14 0.157 0.0587 0.1039
Be 12 <0.0005 <0.0001 <0.0003 14 0.0002 <0.0001 <0.0001
Ca 12 80.4 38 527 14 91.9 27.0 64.1
Cd 12 <0.003 <0.002 <0.002 14 <0.003 <0.003 <0.003
Ce 12 <0.03 <0.02 <0.02 14 <0.02 <0.02 <0.02
Co 12 <0.002 <0,002 <0.002 14 <0.002 «<0.002 <0.002
Cr 12 <0.01 <0.006 <0.008 14 <0.006 <0.006 <0.006
Cu 12 0.004 <0.002 <0.003 14 0.021 <0.002 <0.004
Fe 12 3.93 0.54 1.40 14 3.44 0.14 093
Ga 12 <0.04 <0.01 <0.02 i4 <0.01 <0.01 <0.01
K 12 4.5 1.0 2.0 14 31 1.1 2.0
La 12 <0.01 <0.003 «0.006 14 <0.003 <0.003 <0.003
Li 12 0.17 0.005 0.061 14 0.195 0.030 0.104
Mg 12 21.2 14 16.2 14 22.7 6.15 15.1
Mn 12 0.16 0.056 0.095 14 0.112 0.016 0.050
Mo 12 <0.1 <0.006 <0.05 14 <0.006 <0.006 <0.006
Na 12 12.2 1.36 5.60 14 11.2 139 6.93
Nb 12 <0.02 <0.01 <002 14 <0.01 <0.01 <0.01
Ni 12 <0.01 <0.007 <0.008 14 <0007 <0.007 <0.007
P 12 1.31 <0.03 <0.16 14 0.06 <0.06 <0.06
Pb 12 <0.02 <0.01 <002 14 <0.02 <0.02 <0.02
Sc 11 <0.001 <0.0004 <0.0001 14 0.0008 <0.0004 <0.0004
Sr 12 0.202 0.0403 0.097 14 0.244 0.0689 0.1465
Th 12 <0.02 <0.01 <002 14 <0.01 <0.01 <0.01
Ti 12 0.019 0.001 <0.006 14 0.036 <0.002 <0.008
v 12 <0.004 <0.003 <0.004 14 <0.004 <0.004 <0.004
Y 8 0.001 <0.001 <0.001 0
Zn 12 <0.02 0.003 <0.014 14 0.023 0.003 0.009
Zr 12 0.003 <0.001 <0.002 14 <0.002 <0.002 <0.002

*The sample 1D for outfall 304 is W46.
15 1986, reportable detection limits were changed for Be, Hg, Th, Ti, and U.
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Table 5.2.3. 1986 Bear Creek Outfall 304° weekly composite samples
for February and March*

Concentration®
{mg/L)

Paramcter

2/5/86  2/12/86 2/19/86 2/26/86 3/5/B6  3/12/B6 3/19/86 3/27/86
Hg 0.0006 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
Cl ND? ND ND ND ND 12 8.2 15
F 0.4 0.2 0.14 0.2 0.2 0.26 0.30 0.22
MBAS ND ND ND ND ND ND <0.05 ND
S0, 29 19 13 14 15 15 14 11
Ag <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 «<0.01
Al 2.7 0.14 0.32 0.17 0.18 26 5.2 0.18
As <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06
B 0.23 0.18 0.08 0.15 0.19 0.33 0.10 0.14
Ba <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Be <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0010  <0.0005
Ca 49 45 24 37 4] 42 24 33
Cd <0,002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
Ce <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03
Co 0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
Cr <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Cu <0.004 <0.004 0.004 <0.004 <0.004 <0.004 <0.004 <0.004
Fe 3.7 0.21 0.49 0.27 0.15 2.1 3.8 0.15
Ga <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04
K 29 1.2 1.1 1.2 0.9 14 22 1.0
La <0.01 <0.01 <0.01 <0.01 <0.01 <0.0t <0.01 <0.01
Li 0.09 0.07 0.04 0.05 0.07 0.12 0.04 0.06
Mg 8.7 9.8 6.4 89 9.7 9.4 5.6 9.2
Mn 0.12 0.04 0.05 0.02 0.04 0.08 0.12 0.02
Mo <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Na 13 5.2 2.5 39 3.6 4.4 4.4 33
Nb <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Ni <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
P 0.06 <0.03 <0.03 <0.03 <0.03 <0.03 0.06 <0.03
Pb <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Sc <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Sr 0.14 0.10 0.053 0.078 0.086 0.10 0.064 0.067
Th <0,02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Ti 0.014 0.028 0.026 0.027 <0.001 <0.001 0.009 <0.01
v 0.007 <0.003 <0.003 <0.003 <0.003 0.004 0.004 <0.003
Y 0.002 <0.001 <0.001 <0.001 <0.001 <0.001 0.002 <0.001
Zn <0.02 <0.02 <0.02 <0.02 <0.02 «<0.02 <0.02 <0.02
Zr <0,001 <0.001 0.003 0.004 <0.001 <0.001 0.004 0.001

“The sample ID for outfall 304 is W46.

*No weekly composites for January.

‘Detection limits for several parameters were changed in 1986.
4ND = no data.
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Table 5.2.4. 1986 Bear Creek Outfall 3047 weekly composite samples
for April and May

Concentration®
{mg/L}

Parameter

4/2/86  4/9/86  4/16/86 4/23/86 4/30/86  5/1/86  5/14/86  S5/21/86  5/28/86
Hg <0.0005 «<0.0005 <0.0005 <0,0005 <0.0005 <0.0005 <0.0005 <0.0005  <0.0005
Cl 7.8 10 11 13 10 7.1 6.4 7 17
F 0.21 0.23 0.17 0.2 0.14 <0.1 <0.1 0.10 0.14
MBAS <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
SO, 11 19 14 16 14 <10 <10 <10 18
Ag <0.0 <0.01 <0.01 <0.01 <001 <0.01 <0.01 <0.01 <0.01
Al 0.18 0.26 0.16 0.17 0.29 0.24 0.26 0.31 2.7
As <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06
B 0.17 0.25 0,32 0.39 0.28 0.1t 0.10 0.21 0.28
Ba <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Be <0.0005 <«<0.0005 <0.0005 <0.0005 0.0003 <0.0005 <0.0005 <0.0005  «<0.0005
Ca 34 45 51 61 46 37 35 41 49
Cd <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
Ce <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03
Co <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
Cr <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Cu <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004
Fe 0.13 0.23 0.12 0.12 0.15 0.13 0.14 015 1.5
Ga <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04
K 1.0 1.4 1.5 1.8 1.5 1.0 0.9 1.0 2.2
La <0.01 <001 <0.01 «<0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Li 0.07 0.09 0.14 0.16 Q.13 0.04 Q.04 0.06 0.11
Mg 9.9 11 13 14 13 13 13 14 12
Mn 0.02 0.02 0.02 0.02 0.02 0.04 0.07 0.05 0.06
Mo <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Na 3.2 4.6 5.2 6.1 4.8 28 2.4 2.6 1.7
Nb <0.02 <{.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Ni <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
P <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03
Pb <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Sc <0.001 <0.001 <0.001 <0.001 <0.001 «<0.001 <0.001 <0.001 <0.001
Sr 0.087 0.12 0.11 0.13 0.10 0.056 0.051 0.060 0.11
Th <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Ti <0.01 <0.01 <0.01 <0.01 0.029 0.018 0.006 0.005 0.021
v <0.003 <0.003 <0.003 0.004 <0.003 <0.003 <0.003 <0.003 <0.003
Y <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Zn <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Zr <0.001 <0.001 <0.001 <0.001 <0.001 0.002 <0.001 <0.001 0.002

%The sample ID for outfall 304 is W46,
Detection limits for several parameters were changed in 1986.
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Table 5.2.5. 1986 Bear Creek Outfall 304° weekly composite samples
for June and July

Concentration
{mg/L)

Parameter

6/3/86 6/10/86 6/19/86 6/26/86 7/3/86 7/10/86  7/17/86 T/24/86  7/31/86
Hg <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
Cl 18 14 8 4.1 6.7 8.1 26 10 5
F <0.1 0.1 <0.1 <0.1 0.12 G.11 0.3 0.1 <0.1
MBAS <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
SO, <10 <10 <10 <10 <10 <10 30 14 <10
Ag <0.01 <0.01 <0.01 <0.01 <0.0] np? <0.01 <0.01 <0.01
Al 0.70 0.98 0.63 0.56 0.63 ND 1.0 1.0 24
As <0.06 <0.06 <0.06 <0.06 <0.06 ND <0.06 <0.06 <0.06
B 0.08 0.17 0.09 0.02 0.13 ND 0.44 0.16 0.03
Ba <0.2 <0.2 <0.2 <0.2 <0.2 ND <0.2 <0.2 <0.2
Be <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 ND <0.0005 <0.0005 <0.0005
Ca k1 45 45 33 45 ND 68 53 41
Cd <0.002 <0.002 <0.002 <0.002 <0.002 ND <0.002 <0.002 <0.002
Ce <0.03 <0.03 <0.03 <0.03 <0.03 ND <0.03 «<0.03 <0.03
Co <0.002 <0.002 <0.002 <0.002 <0.002 ND <0.002 <0.002 <0.002
Cr <0.01 0.03 <0.01 <0.01 <0.01 ND <0.01 <0.01 <0.01
Cu 0.005 <0.004 <0.004 <0.004 <0.004 ND <0.004 <0.004 <0.004
Fe 0.41 0.76 0.47 0.46 0.54 ND 0.77 0.84 1.1
Ga <0.04 <0.04 <0.04 <0.04 <0.04 ND <0.04 <0.04 <0.04
K 1.3 1.4 1.2 1.1 LT ND 2.5 1.8 1.7
La <0.01 <0.01 <0.01 <0.01 <0.01 ND <0.01 <0.01 <0.01
Li 0.02 0.07 0.02 0.01 0.08 ND 0.17 0.07 0.02
Mg 13 15 16 14 15 ND 14 17 15
Mn 0.05 0.05 . 0.09 0.12 0.16 ND 0.06 0.06 0.11
Mo <0.1 <0.1 <0.1 <0.1 <0.1 ND <0.1 <0.1 <0.1
Na 4.2 58 32 1.9 15 ND 1] 4.8 1.7
Nb <0.02 <0.02 <0.02 <0.02 <0.02 ND <0.02 <0.02 <0.02
Ni <0.01 0.02 <0.01 <0.01 <0.01 ND <0.01 <0.01 <0.01
P <0.03 <0.03 <0.03 0.09 <0.03 ND <0.03 <0.03 <0.03
Pb <0.01 <0.0t <0.01 <0.01 <0.01 ND <0.01 <0.01 <0.01 ,
Sc <0.001 <0.001 <0.001 <0.001 <0.001 ND <0.001 <0.001 ND
Sr 0.059 0.073 0.057 0.043 0.072 ND 0.18 0.088 0.053
Th <0.02 <0.02 <0.02 <0.02 <0.02 ND <0.02 <0.02 <0.02
Ti 0.005 0.008 0.011 0.008 0.003 ND 0.001 0.005 00i9
v <0.003 <0.003 <0.003 <0.003 <0.003 ND <0.003 <0.003 <0.003
Y <0.001 <0.001 <0.001 <0.001 <0.001 ND <0.001 <0.001 <0.001
Zn <0.02 <0.02 <0.02 <0.02 <0.02 ND <0.02 <0.02 <0.02
Zr 0.001 <0.001 <0.00]1 <0001 <0.001 ND <0.001 0.002 0.003

“The sample ID for outfall 304 is W46,
ND = no data.
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Table 5.2.6. 1986 Bear Creek Outfall 304° weekly composite samples
for August and September

Concentration®
{mg/L}

Parameter

8/7/86  8/14/86  8/21/86  B/28/86 9/04/86 9/11/B6 9/18/86  9/25/86
Hg <0.0005  <0.0005 <0.0005 0.0006 0.0007 0.0002 0.0003 0.0002
Cl 3 4 3 17 22 25 14 9
F <0.1 <0.1 <0.1 0.3 0.3 0.12 013 0.1
MBAS <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
S0, <10 34 <10 55 28 23 36 20
Ag <0.01 <0.01 <0.004 <0.004 <0.004 <0.004 <0.004 «<0.004
Al 0.99 2.6 1.48 5.08 3.30 1.82 1.30 1.09
As <0.06 <0.06 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04
B <0.02 <002 0.013 0.327 0.198 0.192 0.175 0.082
Ba <Q.2 <0.2 0.0654 0.127 0.108 0.117 0.106 0.0806
Be <0.0005  <0.0005 <0.0001 0.0001 <0.0001  <0.0001 <0.0001 <0.0001
Ca 40 38 38.8 80.4 58.3 64.0 58.3 48.1
Cd <0.002 <0.002 <0003 <0.003 <0.003 <0.003 <0.003 <0.003
Ce <0.03 <0.03 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Co <0.002 <0.002 <0.002 0.004 «<0.002 <0.002 <0,002 <0.002
Cr <0.01 <0.01 <(.006 <0.006 <0.006 <0.006 <0.006 <0.006
Cu <0.004 <0.004 <0.002 <0.002 0.003 <0.002 0.003 <0.002
Fe 0.79 1.3 1.18 393 2.3 1.50 1.42 1.08
Ga <0.04 <0.04 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
K 1.0 1.5 1.1 4.5 28 2.4 1.7 1.3
La <0.01 <0.01 <0003 <0.003 <0.003 <0.003 <0.003 <0.003
Li <0.01 <0.01 0.005 0.125 0.068 0.081 0.065 0.029
Mg 15 15 151 15.0 14.4 21.2 20.4 17.8
Mn 0.09 0.14 0.148 0.091 0.056 0.081 0.083 0.065
Mo <0.1 <0.1 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006
Na 1.5 1.7 1.36 9.70 12.2 10.5 5.84 3.34
Nb <0.02 <0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Ni <0.01 <0.01 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007
P <0.03 0.07 0.10 0.13 1.31 <0.06 <0.06 <0.06
Pb <0.01 <0.01 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Sc <0.001 <0.001 <0.0004 0.0008 0.0005 <0.0004 <0.0004 <0.0004
Sr 0.053 0.046 0.0403 0.202 0.134 0.126 0.101 0.0668
Th <0.02 <0.02 <0,01 <0.¢1 <0.01 <0.01 <0.01 <0.01
Ti 0.006 0.010 0.009 <0.002 0.012 <0.002 <0.002 <0.002
Y <0.003 <0.003 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004
Y <0.001 <0.001 <0.001 0.001
Zn <0.02 <0.02 0.005 0.015 0.008 0.003 0.007 0.005
Zr <0.001 0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002

9The sample 1D for outfall 304 is W46.
Detection limits for scveral parameters were changed in 1986.
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Table 5.2.7. 1986 Bear Creek Outfall 304* weekly composite samples

for October and November

Concentration

(mg/L)

Parameter

10/2/86 10/9/86 10/16/86 10/23/86  10/30/86 11/06/86 11/13/86 11/20/86 11/25/86
Hg 0.0002 0.0003 0.0002 0.0003 <0.0002 <0.0002 <0.0002 <0.0002 0.0004
Cl 7 13 22 27 27 26 17 15 12
F 0.1 0.2 0.3 0.2 0.23 0.17 0.2 0.14 0.3
MBAS <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
S0, 15 25 62 36 48 31 49 21 61
Ag <0.004 <0,004 <0.004 <0,004 <0.004 <0.004 <0.004 <0.004 <0.004
Al 0.76 1.38 1.32 0.90 0.25 0.39 0.62 0.21 4.27
As <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04
B 0.090 0.176 0.417 0.506 0.523 0.576 0.271 0.231 0.253
Ba 0.0843 0.106 0.145 0.135 0.127 0.157 0.113 0.0917 0.113
Be <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0001
Ca 495 62.8 86.5 91.9 91.1 88.2 74.6 61.8 51.0
Cd <0.003 <0.003 <0.003 <0.003 <0.003 <0,003 <0,003 <0.003 <0.003
Ce <0.02 <0.02 <002 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Co <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
Cr <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006
Cu <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 0.003 <0.002 0.006
Fe 0.72 1.39 1.45 0.96 0.25 0.46 0.58 0.21 344
Ga <0.01 <0.01 <001 <0.01 <0.01 <0.01 <0,01 <0.01 <0.01
K 1.3 1.9 238 2.4 23 2.3 23 1.3 il
La <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003
Li 0.030 0.070 0.126 0.178 0.19] 0.195 0.097 0.081 0.083
Mg 19.3 22.7 17.0 220 18.4 20.6 15.3 14.6 9.06
Mn 0.053 0.078 0.052 0.043 0.025 0.100 0.024 0.024 0.112
Mo <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006
Na 3.39 5.78 10.3 11.1 11.2 9.40 9.17 6.49 5.98
Nb <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.0]) <0.01 <0.01
Ni <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007
P <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 0.06
Pb <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Sc <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0,0004 <0,0004 <0.0004 0.0009
Sr 0.0639 0.106 0.244 0.21% 0.212 0.229 0.176 0.129 0.148
Th <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Ti <0.002 <0.002 0.004° <0.002 <0,002 0.007 0.005 0.003 0.036
A\’ <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0004 <0.004
Y ND? ND ND ND ND ND ND ND ND
Zn 0.004 0.004 0.006 0.004 0.003 0.007 0.006 0.007 0.023
Zr <0.002 <0.002 <0.002 <0.002 <0.002 <0002 <0.002 <0.002 <0.002

“The sample TD for outfall 304 is W46.

ND = no data.
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Tahle 5.2.8. 1986 Bear Creek Outfall 304° weekly
composite samples for December

Concentration

(mg/L)

Parameter

12/4/86  12/11/86  12/18/86  12/23/86  12/31/86
Hg <0.0002  0.0002 0.0005 00002  <0.0002
Cl 12 3 11 10 8
F 0.1 <0.1 0.2 0.2 0.12
MBAS <0.05 <0.05 <0.05 <0.05 <0.05
SO, 26 29 3 18 Is
Ag <0004 <0004 <0004 <0004  <0.004
Al 0.83 0,98 123 027 0.15
As <0.04 <0.04 <0.04 <0.04 <0.04
B 0.186 0.109 0.376 0.163 0.143
Ba 0.0833  0.0602 0.112 0.0685 0.0587
Be <0.0001  <0.0001 0.0002  <0.0001  <0.0001
Ca 57.4 27.0 56.6 53.7 44.7
Cd <0003 <0003 <0003 <0003  <0.003
Ce <0.02 <0.02 <0.02 <0.02 <0.02
Co <0.002 <0002 <0002 <0002  <0.002
Cr <0006 <0006 <0006  <0.006  <0.006
Cu <0.002 0.002 0.021 0.005 0.007
Fe 0.43 0.86 1.97 0.22 0.14
Ga <0.01 <0.01 <001 <0.01 <0.01
K 1.7 1.7 2.3 1.4 1.1
la <0.003 <0003 <0003 <0003  <0.003
Li 0.073 0.045 0.151 0.070 0.061
Mg 12.7 6.15 10.6 1.1 11.2
Mn 0.018 0.046 0.082 0.029 0.016
Mo <0006  <0.006 <0006 <0006  <0.006
Na 6.86 3.41 5.43 4.59 3.93
Nb <0.01 <0.01 <0.01 <0.01 <0.01
Ni <0007 <0007  <0.007 <0.007  <0.007
P <0.06 <0.06 <0.06 <0.06 <0.06
Pb <0.02 <0.02 <0.02 <0.02 <0.02
Se <0.0004  <0.0004 0.0005  <0.0004  <0.0004
St 0.120 - 00730 0.150 0.0951 0.0809
Th <0.01 <0.01 <0.01 <0.01 <0.01
Ti 0.006 0.009 0020  <0.002 0.004
v <0.004 <0004 <0004 <0004  <0.004
y ND? ND ND ND ND
Zn 0.021 0.009 0.014 0.005 0.018
Zr <0002 <0002 <0002 <0002  <0.002

“The sample D for outfall 304 is W46,
bND = no data.
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Table 5.2.9. 1986 surface water concentrations of upper Bear Creek”
January and February

Concentration®
Parameter (mg/L)

1/6/86 1/13/86 1/20/86 1/27/86 2/3/86 2/10/86  2/18/86  2/24/86
pH (units}) X 6.6 6.8 11 6.6 6.8 70 R
Dissolved oxygen 9 7 17 8.4 8.0 7.4 9.0 IRIAV)
Suspended solids 6 <5 6 <5 6 <5 23 200
Total dissolved solids 2700 2600 2400 2100 2600 1900 720 980
Chloroform <0.010 <0.010 <0.010 <0.010 <0.01 <0.01 <0.01 <0.01
Methylene chioride 0.017 <0.01 0.066 0.012 0.015 <0.01 0.022 0.016
Perchioroethylene <0.010 <0.010 <0.010 <0.010 <0.01 <0.01 <0.01 <0.01
Trichlorocthylene <0.010 <0.010 <0010 <0.010 <0.01 <0.01 <0.01 <0.01
Trichloroethane <0.010 <0.010 <0.010 <0.010 <0,01 <0.01 <0.01 <0.01
PCB <0.0005 <0.0005 <0,0005 <0.0005 <0.0005 <0.0005  <0.0005  <0.0005
Phenol <0.001 <0.001 <0.001 0.001 0.008 <0.001 <0.001 0.002
®Am (pCifL) 0.36 <0.2 <0.2 <0.2 0.21 <0.2 <0.2 <0.2
Np (pCi/L) <6.0 9.2 <6.0 <6.0 3.7 <6.0 <6.0 <6.0
py {pCi/L) <0.2 N§° <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
*py (pCi/L) <0.2 NS <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
#py (pCi/L) <0.2 NS <0.2 <0.2 <02 <0.02 <0.2 <0.2
#Te (pCi/mL) 0.78 0.97 0.73 0.55 0.78 0.7% <0.3 <0.3
B (%) 0.30 0.32 0.32 0.31 0.40 0.30 0.37 0.29
Ag <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Al 0.70 0.16 0.16 0.09 0.13 0.13 0.43 5.8
As <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06
B 0.1i 0.10 0.12 0.1 0.13 0.10 0.04 0.03
Ba <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Be <0,0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005  <0.0005
Ca 480 430 470 390 490 330 100 88
cd 0.012 0.011 0.012 0.010 0.014 0.008 <0.002 <0.002
Ce <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03
CN <0.002 0.002 <0.002 0.003 0.002 <0.002 0.007 0.022
Co 0.004 0.004 0.004 0.002 0.004 <0.002 <0.002 0.003
Cr <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01
Cu 0.007 <0.004 <0004 0.005 <0.004 <0.004 <0.004 0.013
F 1.0 0.80 0.80 1.0 0.80 1 09 06
Fe <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 0.50 8.5
Ga - <0.04 <0.04 <0.04 <0.04 <0.04 <004 <0.04 <0.04
Hg <0.0005 <0,0005 <0.0005 0.0005 <0.0005 <0.0005 0.0005 0.0011
K 14.0 13.0 12.0 11 15.0 98 4.1 43
La <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Li 0.03 0.03 0.03 0.03 0.04 0.03 0.01 0.03
Mg 75.0 72.0 78.0 66.0 91 54 15 15
Mn 3.9 19 is 2.8 47 25 0.41 0.40
Mo <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <01
Na 100.0 92.0 91.0 75.0 90 75 130 160
Nb 0.05 0.04 0.07 0.06 0.09 0.02 <0.02 <0.02
Ni 0.02 0.0 0.01 0.01 0.02 <0.01 <0.01 0.01
N-NO, 330 340 340 240 330 190 30 22
P <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0,03 0.10
Pb <0.01 <001 <001 <0.01 <0.01 <0.01 <0.01 <0.01
Sc <0.001 <0.001 <0.00] <0.001 <0.001 <0.001 <0.001 <0.001
Sr 1.0 0.96 0.98 0.8 1.2 0.73 0,35 0.28
Th <0.02 <0.02 <0.02 <0.02 <0,02 <0.02 <0.02 <0.02
Ti <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.027 0.063
U 1.32 1.33 1.40 1.43 1.28 0.882 0.357 0.250
v <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0.019
Y 0.005 0,003 0.003 0.001 0.003 0.002 <0.001 0.003
Zn <0.02 <0.02 <002 <0.02 <0.02 <002 <0.02 0.05
Zr <0.001 <0.001 0.002 <0.001 0.003 <0.001 <0.001 0.008

“The sample ID for upper Bear Creek is W42.
*Detection limits for scveral parameters were changed in 1986.
NS = No sample.



114

q -

90°0> 070 900> 90'0> 90°0> 900> 90°0> 900> 900> ad
80 80 60 o1 Tl A Tl ol €1 4
y00'0>  FO00> ¥00°0> $00°0> ¥00°0> 000> ¥00°0> 000> ¥00'0> )
100> 100> 100> 10°0> 100> 10°0> 100> 100> 100> 1D
000>  TO00> 700'0> 000> 7000 7000 000> 7000 700°0> e}
000>  1000> 700°0> 700'0> 700°0> 700°0> 700°0> 000> T00°0> ND
£0°0> £00> £0°0> £0°0> £0°0> £0°0> £0°0> £0°0> £0°0> e
6000 800°0 6000 LO00 800°0 8000 LO0O0 0100 800°0 PO
0c9 obt 08¢t OLE 0ze ove olf 06 0s¢ L)
$0000>  S0000> $000°0> $000'0> S000°0>  $0000> $000°0> $000°0> $000°0> 2
70> 70> 70> A1 o> 70> To> 70> 0> L2
€10 60°0 010 60°0 80°0 60°0 800 600 80°0

900> 900> 900> 900> 900> 90°0> 90'0> 50°0> 900> sy
£10 95°0 0o 970 £2°0 97'0 120 £1°0 L0 v
100> 10°0> 100> 100> 100> 100> 100> 100> 100> iy
rA%I] 1€0 £€°0 £6°0 $E0 €0 0 €0 €0 (%) Ng:
$'l 690 sl 6L'1 LLO 650 160 SL0 160 (Tu/10d) 2L,
o> o> S10> v0> 10> 70> 10> £0> o> {1/104) ndyy
o> £0> p o> o> 0> 0> £o> £0> 70> (1/10d) nd,
70> £o> + 0> v'0> ¥ o> +0> £0> £0> 70> (1/104) td,e,
97 61 v 05> 87 ¥z Tl ore LT (1/0dy AN,
01> Lo> 90> 50> o> S 0> o> 60> 60> (1/10d) wv,,;
j000>  100°0> 100°0> 100°0> 100°0> 100°0> 1000> 100°0> 100°0> [ousy g
S000°0>  S000°0> $000°0> $000°0> $0000>  $000°0> S000°0> S000°0> £000°0> aod
100> 100> SN 100> 100> SN 100> 100> aN aueyIAOIOTYIL],
100> 100> SN 100> 100> SN 10°0> 100> anN augjAyia0Io[gau |
100> 100> SN 100> 100> SN 100> 100> 100> ausjAyis0IofiaIad
100> 100> SN 100> 100> SN 100> 100> aN apuIo[ys IuLGIFN
100> 100> SN 100> 100> 100> 100> 100> LN mIcjoIo|y)
00E€ 0052 0092 005T 00%2 0061 0007 00LT 00£Z  SPUOS PAAJOSSIP [R101
o> 9 > >3 $'L s> > (93 (-3 spijos papuxdsng
79 ¥9 1L y'8 '3 28 8L ¥L 6'L us3AxX0 paafossi]
89 89 L'e oL 39 89 69 £'9 89 (samm) Hd

gg/eT/v  98/1T/y  98/¥1/¥ 98/L/v gg/1efe  98/vl/e 98/L1/¢€ 98/01/¢ 98/¢/¢

Iapweled
(1/3w)
QUOTIENUA0U0T)
mdy pus Ivpy

1) reag saddn Jo FUOHELIIIN0D 13)8M IULNE 9861 01T AEL



115

s]dwes ou = SN ‘BIEpP OU = (N
‘g6l Ul paBuend aJom sIojowelied [B19A9S JOJ SPWI| UONDNA(,
‘ThM St Y3210 eog Joddn 30§ (1 arduwres 241,

100°0>
00>
100°0>
£00°0>
[AS]
100>
100>
£l
10070>
10°0>
£0°0>
oy
10°0>
t0'0
1741
10>
vt
0il
£0°0
100>
9
$000°0>
00>

100°0>
00>
100°0
£00°0>
sUl
10°0>
00>
760
000>
100>
£0°0>
0Lz
106°6>
¥0'0
0il
10>
9T
€L
00
10°0>
A
£000°0>
¥0'0>

100°0> 100°0> 100°0> 100°0> 100°0> 100°0> 1000 iZ
00> 100> 00> W00 00> 0o 00> uz
10060 1000 z00'0 000 100°0 000 000 A
E00°0> £00°0> £000> 000> £00°0> £00°0> £00°0> A
YA [F A 'l SLE0 L60°0 £t sl n
100> 10°0> 100> 100°0> 100°0> 100°0> 100°0> A0
000> o> 00> 00> SO0 00> 00> 51
760 98°0 o PL'O 89°0 06’0 8L°0 8
1000> 100°0> 100°0> 100°0> 100°0> 100°0> 10070> o8
100> 10°0> 106°:0> 100> 100> 100> 10°0> qd
£0°0> £0°0> £0°0> £0°0> £00> o> §0°0 d
1143 067 08¢ 081 061 ort or1 'ON-N
100> 100> 100 100 100> 00> o> N
£0°0 €00 00> w00 0o w0 s0'0 aN
L8 86 28 6 ¥8 £5 00F BN
o> 1'o> 10> o> o> o> 1'0> oW
LT LT §T €z |4 [43 9T oW
99 ¥ 9¢ 133 0s 0L 6¢ N
w0 0o 200 wo w0 w00 wo n
100> 00> 10°0> 10°0> 10°0> 1670> 100> €1
it 66 c's 6 6L 6L 08 )|
S0000> €000°'0> $0000> SO00°0> $000°0> $000°0> S000 0> 34
00> Fo'0> PO0> 00> $0°0> ¥00> 00> )

98/8z/v 9g/1z/y

98/¥i/v 98/L/¥ 98/ 1£/¢ 98/vz/¢ 98/11/¢ 98/01/¢ 98/¢/¢

Al:__NEu IsRweled

JUOIIBIIUZ0UOT)

(panunuod) pI°T'S AL



I16

10 900> £10 900> 100 660 LO0 900> 900> ajg
20 190 LLO $6°0 ol 0L'0 80 80 80 4
¥000> #00°0> $00°0> pOO'0> 9000 $00°0 ¥00 0> $00'0> 000> ny
100> 100> 100> 100> 100> 100> 100> 100> 100> E'e)
v00'0 700°0> 700°0> 000> 700'0> 000> 000> 700°0> T00°0> oD
000> 000> £10°0 700°0> 9000 8700 700°0> 000> 700'0> ND
£00> £0°0> £0°0> £0°0> £0°0> £0°0> £0°0> £0°0> £0°0> 3D
L00°0 1100 F10°0 2000 LOO'0 7000 7700 LOO'0 2000 PO
ols 058 0cs 06¢ 06 oLl 069 0£9 019 L
$000°0> $000 0> £000°0> $000°0> $000°0> §000°0>  $0000> 000 0> §000°0> ag
70> 0> 70> 70> 70> 70> To> o> o> eg
*10 910 110 010 200 500 Z10 1o 10 d
900> 900> 900> 90°0> 900> 900> 900> 900> 900> sy
8¥0 €10 1€0 610 £2°0 560 1£°0 710 1o v
100> 10°0> 100> 100> 100> 100> 100> 100> 100> fv
€0 670 1£°0 £€°0 160 ££°0 ot €0 PO (%) Nige
A 91 S00> ¥1°0 L8O 080 vl | 800> (1w /10d) 9l
o> o> 1> o> o> o> £'0> 10> 10> (1/104d) nd,,;
o> 10> o> 10> o> o> £0> 10> 10> (1/104) ndg;
£0> £0> o> £0> o> 70> ¥ o> £ £0> (1/10d) ndye;
Al 81 LT o€ v ¢l S0 91 0T (1/104) AN,
§0> 90> 90> $0> 260> o> $50> 90> 80> (1/104) vy,
100°0> 100°0> 1000> 100°0> 100°0> 7000 100°0> 100°0 100°0> fousqd
$000'0> £000°0> SO00'0> $000°0> 5000°0> S000°0>  S000°0> $000'0> $000°0> a0d
010°0> 010°0> 0100> 010°0> 010'0> 100> 100> 100> 100> auBY}20I0|YIH L
0100> 0100> 0100> 010°0> 000> 100> 100> 100> 100> SuS|AY10IOIGIL],
010'0> 010°0> 010°0> 010°0> 0100> 100> 100> 100> 100> SUS[AYIR0IOYDI
0100 010°0> 0100> 010°0> 010°0> 100> 920°0 100> 100> SpLIOYY USAYRN
0100> 010°G> 010°0> 010°0> 010°0> 100> 100> 100> 100> wojoIog)
000¢ 009F 000% 0087 0062 ors 000¥ 009¢ 00FE  SPIOS PIAJOSSID [€I10],
vl 0l $> > > $> gL > > spijos papuadsng
55 g ot 8y ool S T 9 v'9 uaBAxo paajossiq
oL 89 99 69 oL oL ot 9L oL (suun) Hd

98/0£/9  98/€1/9 98/91/9 93/6/9 98/2/9 og/iz/s  98/el/¢ 98/21/% 98/5/¢

1a13urered
(1/3w)
coﬂnﬁ:uo:cu
sunp pus A¥IN

A3300) feag saddu Jo suopEsaadu0dy 12)¥M 3duMNs 9861 FITS ML



117

ThA ST Y9917 Jeag saddn 10§ (] opdwes ayJ,

100°0> 100°0> 100°0> 100°0> 106°0> 100°0> 100°0> 100°0> 100°0> 4
w00 700> o> 00> 700> 00> 00> 00> 700> vz
100°0> 100°0> 100°0> 100°0> 100°0> 100°0> 100°0> 100°0> 100°0> A
£00°0> £00°0> £00°0> £000> £00°0> £00°0> £00°0> £00°0> £000> A
99 pLl 1 9’| vE'l 950 9Ll 951 Wl n
100°0> 100°0> 100°0> 100°0> 100°0> S00°0 100'0> 100°0> £00°0 1L
00> 00> 00> 00> 700> 00> 00> 0> 700> yr
$l 61 £1 660 £6°0 iro ¥l £l Tl 18
100°0> 100°0> 100°0> 100°0> 100°0> 100°0> 100'0> 10070> 100°0> =
100> 100> 100> 100> 100> 100> 100> 100> 100> ad
£0°0> £0°0> £0°0> £0°0> £0°0> £00> £0°0> £0°0> £0°0> d
ovL 099 0zs DEE ovt 08 06 01§ orr SON-N
100> 10°0> 100> 100> 100> 100> 100> 100> 100> N
£0°0 $00 £0°0 $0°0 #0°0 00> ¥0'0 ¥0°0 500 aN
oLl orl 091 001 o1 4 0z1 ozl 0f1 _ EN
- o> 10> 10> 10> ro> 10> 10> 10> 10> oy
s £9 0 Le 6T 690 19 6€ a 37
oLl 091 001 88 £8 £Z ozl ol1 9% © BN
$0°0 £0°0 £0°0 700 700 100 £0°0 £0'0 £0°0 1
100> 100> 10°0> 100> 106> 100> 100> 100> 100> 7]
¥z £Z 9] Al £l L9 Ll 31 S1 b
5000°0> $00°0> $000°0> $000°0> $000'0> §0000>  S0000> $000°0> 8000°0 2H
00> PO0> pO0> vo0> 00> PO0> yO0> 00> 00> L))

98/0¢£/9 98/£2/9 98/91/9 98/6/9 98/7/9 98/Lz/s  98/61/s 98/21/¢ 98/¢/s

Ipueled
(1/3w)
HOREUDUOY)

(penupuoed) 1T°T'§ Qe



118

500 L00 €1 01’0 300 910 660 60°0 3
0 90 ¥0 <0 Lo 60 60 Lo d
000> 000> 000> #00°0> #000> +000> Y00'0> ¥00°0 D
900°0> 100> 100> 100> 100> 100> 100> 100> 0
Z00°0> £00°0 700°0> £00'0 ¥00°0 ¥00°0 700°0> £00°0 0D
700 ¥0'0 000> 7000 0100 0100 8100 $00°0 N2
700> £0°0> £0°0> £0°0> £0°0> E00> £0°0> £00> D
900°0 LO0'0 7000 600°0 ¥10°0 £100 £00°0 600°0 PO
109 099 091 00L ovs 0ts 062 0zL 2D
1000°0> $000°0> S000'0> $000°0> $000°0> $000°0> $000°0> $000°0> ag
c650°0 o> 70> o> o> 70> o> o> |
L£10 91'0 90°0 S0 L1o ¥1°0 600 v1'0 q
YO0 900> 900> 90°0> 90°0> 90°0> 90°0> 900> sy
LOO 910 ¥ 0£0 €60 #E0 L0 170 v
000> 100> 100> 100> 100> 100> 100> 100> By
0£0 ot 0 ££°0 £6°0 FANY 650 620 (%) Nger
91 1 £0> A £1 860 £0 §'1 (Tw/1pd} a1,
70> o> 10> o> 1'o> 1'g> 0> £0> (1/10d) nd,,;
20> 70> £0> 70> o> £0> £o> £0> {1/10d) nd,;
To> zo> £0> 70> o> £0> £0> £0> (1/104) nd,g;
£1> 91 Lo> 09> 09> ¥ 09> 6L (1/1od)y AN,
L9'0> $E0> £0> 70> o> Lo> L0> YT o> (1/10d) wy,,
100°0> 7000 100'0 100°0> 100°0> 100°0> 200°0 100°0> ouayd
£000°0> $000'0> $00°0> $0000> $S000°0> $000°0> $000°0> 5000°0> 40d
a10°0> ol00> 010°0> 010°0> 010°0> 0100> 010°0> 0100> SUEYIS0IO|YIU L
010'0> 010°0> oo 0> 010°0> 010°0> 010°0> 010°0> 010°0> 2u2]AY12010[qo1 ],
010°0> 010°0> 010°0> 0100> 010°0> 010°0> 010°0> 010°0> U3AIB0I0[2I3d
0100> 0100> 100> 010'0> 0i00> 010°0> 010°0> 000> apUOYd FUIAYIAW
0i00> 010 0> 010°0> 010°0> 010°0> 010°0> 010°0> 010°0> ULIOJCION)
000F 008¢ 0011 00T¥ 00LE 00I1¢ 0081 QOEE  SPIOS PAAJOSSIp [BI0L
§L L 8! il $> L $'9 it spijos papuadsng
g% 8's 79 €9 o¥ TS L LS uadixo pasjossig
€L I'L £L TL 89 69 L 69 (snun) Hd

98/52/8 98/81/8 98/i1/8 98/¢/8 98/82/L 98/17/L 98/¥1/L 98/8/L

RPweIed
(1/8uw)
qﬁomﬁnhEuo:oU
yudoy pue Kmp

J231) 1sag 1addn Jo suopenuadned 1 0epms 9861 TI°T'S QL



119

9861 Wl paBuEY> Iam S13j0uTeIRd SUIOS JOJ SIWT} UOTINV(,
"TeM St Y331 Jeag Jaddn so) ( opduses 5q ]y,

700°0> 100°0> £00°0 100°0> [00°0> 1000> 000> 7000 iz
100°0> 00> 00> 00> 700 700> 70'0> 00> 174
1000> 100'0> 100°0> 100°0> 100°0> 100°0 100°0> 100°0> A
PO00> £00°0> £00°0> £00°0> £00°0> £00°0> £00°0> £00°0> A
9l 1 90 'l of'l 0f'l £06°0 99°1 n
000> 100°0> £10°0 100°0> 100°0> 100'0> 100°0> 100°0> L
100> 00> 700> 700> 00> 700> 200> 700> q1
frAll [ ¥$'0 91 %'l €1 69°0 91 g
$000°0> 100 [00°0> 100'0> 100°0> 100°0> 100°0> 100°0 o
00> 100> 10°0> 100> 100> 100> 10°0> 100> qd
oro £0'0> £0'0> £0°0> £0°0> £0°0> £0°0> £0°0> d
09¢ (1119 78 o8y 06¥ 03¢ 06 0£9 fFON-N
LO00> 10°0> 10°0> 100> 100> 100> 100> 100> IN
100> £0°0 00> £0°0 SO0 ¥0°0 70°0 #0°0 9N
001 otl 94 0Z1 001 001 L orl BN
%00°0> 10> 10> o> 10> 10> 10> 10> oW
197 iy 0l 6% 79 &t 'l 6 _ T
171 0zl ¥z 0E1 001 ¥6 £ 0E1 3
LT00 £0'0 100 £0°0 910 £0°0 200 00 ]
£00°0> 100> 100> 100> 100> 10°0> 100> 100> L |
6Ll 1z LL 8! o7 L1 88 0T b |
70000 $0000> 80000 $000°0> $000°0> $000°0>> SO000>  $000°0> 3H
100> ¥0'0> ¥0'0> ¥0'0> y0°0> ¥0'0> 00> 00> 3]

98/57/8 98/81/38 98/11/8 98/5/8 98/82/L 98/1z/1L 98/p1/L 98/8/1L

(1/8uw)
JUONBIIUI0UOD)

Ispwelsd

(penmyuos} 71°7°S Qe



120

£1°1 900> §9°0 $0°0 £10 z'ol o 210 600 o
| 0l 9'0 60 Lo 60 60 't 0l d
£00°0 700°0> $00°0 700°0> T00°0 9100 Z00°0> 000> £00°0 ny
900°0> 900°0> 900°0> 900°0> 900°0> 900°0> 900°0> %00°0> 900°0> 0
700°0> 700°0 000> 700°0> 7000 800°0 000> 700°0> 000> Vo)
700°0> 7000 ¥io0 600°0 10°0 7100 8000 $00°0 9000 NO
00> 200> 00> 00> 00> £0°0 00> 00> 700> D
900°0 LOO0 £00°0> 8000 1100 8100 010°0 800°0 1100 28]
00€ 913 979 ¥4 69L L1 S1¥ 65¢ 66¢€ ®D
7000°0 7000’0 10000> 10000 2000'0 LO0O'0 70000 70000 1000°0 o
¥£80°0 6€90°0 SLEQO 81.0°0 98.0°0 SL1O $020°0 TIL00 51800 eg
SEI0 1510 290°0 891°0 0L10 SLIO 7510 8510 6£1°0 d
00> 00> $0'0> $0°0> v0'0> PO'0> 00> ¥0'0> $00> sy
€271 LD 080 100> 80°0 611 SE0 7E'0 1o v
¥00°0> $00°0> ¥00°0> +00°0> 000> F00°0> £00°0> $00'0> $00°0> By
££6'0 ¥E0 LTAR €0 950 95°0 £€°0 SE0 vE0 (%) Ny
190 L6 LO0 €80 $6°0 780 $L0 19°0 850 {(w/1nd) o1,
Lro> 1o £10> 91°0> N1 >3 £10> 010> LO0> 910> (1/109) 0dy,
LTo> 10 £1°0> 910> o> £ro> 010> LOO> 910> (1/10d) nd,e,
0L0> 01 0> 10> TE0> 170> £po> L10> £LO> (1/10d) ndy,
£ &4 > 01 Ty 0 Tt 01> s> (1/109) dN,;
69°0> Li> 650> 91> 0> 90> 60> ¥9°0> L6'0> (1/10d) wv,,
1000> 100°0> z00'0 100°0> 100°0> 100°0> 100°0> 100°0> 100°0> fouaq
$000°0> $000°0> $0000>  SO000> S0000>  S000°0> $00°0> S000'0> $000°0> g2d
010'0> 0100> 010°0> 010°0> o10°0> 01070> 010°0> 010°0> 010°0> AURIR0IOYILL ],
010'0> 010'0> 010°0> 010°0> 010°0> 010:0> 0100> 010°0> 010°0> aualAy12010[You |
01070> 0100> 010'0> 010'0> 0100> 010'0> 010°0> 010°0> o100 ausjAy9010[4a1ag
0100> 010°0> 000> 010°0> 010°0> 010°0> 010°0> 010'0> 010°0> IpHOIYd IUIAMIPN
0100> 010°0> 0i00> 010°0> 0100> 0100> 010°0> 010°0> 0i00> TLIOJOIONY Y
00v1 0007 (1123 00LT 0095 00€E¢ 0082 0012 0097  SPUOS PaaossIp [B10L
> &> 4| 3 ra| 9§ 8 9 > spijos papusdsng
€L 19 08 St ¥e vy () ¥ TS usBAxo pasjossiq
TL 1L L 69 L9 69 oL 1L oL {suun) Hd

9g/tzfor  9sfoz/ot  9s/El/ol  98f9/01 ogfez/e  9s/tt/e  9v/sl/e 98/8/6 98/T/6

Joyswieled
(1/3w)
UOTIBIJUSOUDD)

1291 Twag 1addu Jo SUOPRNUION0D J3jEM DELMS 986] CIT'S A9BL

134033 pus qmdaeg



121

"EJEP OU = (N,

TPM St 42317y seag saddn 10 I spdwes ayy,

700°0> 700'0> Z00'0> 700°0> 700°0> 900'0 700°0> 700'0> 000> iz
0£0°0 TI00 8100 1000 80070 $90°0 §00°0 S10°0 S100 uz
aN anN aN aN aN aN an an (AN A
$000> ¥00'0> 000> 000> $00°0> 000> #00°0>> $00°0> P00 A
8€°0 ¥T'1 9610 51 671 g1 91 7Tl | n
8000 2000 £00°0 700°0> 7700 %00 700°0> 700'0> 000> 1L
100> 100> 100> 100> 100> 100> 10°0> 100> 100> Lhd
£PLO ¥Z6°0 1020 4l A SE°1 LO°] 7060 101 1S
$000°0>  POO00> POOO0>  POO0'0>  ¥O0O0> £2000 $000 0> #000°0> Y000 0> a5
700> 700> 700> 700> 00> £0°0 700> 00> 00> qd
900> 900> 10 8£°0 zLo 190 LE0 0£'0 peo d
Lo 081 81 0¥ obE 1133 0zt 01z 07T FON-N
L00'0> 8000 L00°0> 0100 010°0 7700 8000 LO0'0> 1000 IN
100> o> 100> 100> 100> 100> 100> 100> 100> 9N
§'5¢ LoL I'£g 960 588 896 €8 398 ¥'56 EN
900°0> 9000> 900°0> 500°0> 900'0> 900°0> 000> 900°0> 900°0> oW
L0T 80°€ wro PSP 67§ 7L 95 8I'E 95°¢ up
Trs ovs L8'8 618 vl €11 £18 L19 §'89 IN
LTO0 7200 1100 §70°0 ¥E00 §50°0 #7200 £20°0 ¥70'0 1
£00°0> £00°0> £00°0> £00'0> £00°0> £00°0 £00°0> £00°0> £00°0> 2]
L8 801 L Al sl §Ll 4l £71 TET A
70000 T000°0> 90000 £000°0 7000'0 7000°0 Z000'0 #000°0 70000> SH
100> 100> 100> 100> 100> 100 100> 100> 100> e

98/Lz/o1  98/0z/o1  9s/cifol  98/9/01 98/67/6 98/tt/6 98/51/6 98/8/6 98/2/6

(1/8w) 1eeweIeg
UCTRIILR0UO))

(pantmynod} £1°7°G qEL



122

00 £0°0 £0°0 e £0°0 §TT £0°0 £0°0 700> aq
Al £l Al ) o1 90 710 'l 'l d
700°0> £00°0 700°0> 6000 7000 $00°0 700°0> 7000 200°0> n
500°0> 900°0> 900°0> 900°0> 900°0> 900°0> 900°0> 900°0> 900°0> D
000> 000> 000> 700°0> 000> 7000> 7000> 100°0> Z000> o))
710 9000 ¥O0'0 0200 ¥00'0 L1070 90070 T10°0 3100 ND
00> 700> 00> o> 00> 00> 00> o> 700> D
$00°0 #00°0 $00'0 £00°0> 5000 £00°0> 900°0 v00'0 900°0 PO
097 6+7 £97 89 8% L'88 £ST 05T SPE ®D)
10000 10000 100070 70000 1000°0> 10000 7000°0 7000°0> 1000°0> e |
$950°0 9950°0 65500 8150°0 £260°0 91500 $5$0°0 L690°0 0990'0 rg
010 S110 £11°0 $50°0 AN} 900 621°0 L710 €510 g
POO> 00> ¥00> PO0> 00> 00> $0'0> +0'0> v00> sy
900 $0°0 900 69°% z0'0 68 $0°0 €00 200 v
000> $00'0> 000> $00'0> $00'0> $00'0> +00°0> v00 0> $00°0> Sv
€0 Lro €0 950 0 90 Z€'0 pE0 0 (%) Ngey
g0 L9'0 850 F00 360 L00 S50 09°0 01 {1u/1Hd) 21,
S00> Loo> $0°0> £10> LO0> S0°0> 970> 010> 910> (1/10d) tdy,
$0'0> 100> S00> £ro> LO0> SO0> 970> ol'0> 910> (1/10d) nd,
¥10> 610> £10> £10> o> 120 $9°0> 1£°0> 10> (1/10d) Ndye,
vl 61 1 £l 97 'l ool o> ¥4 (1/10d) AN,
Lzo> 170> 870> 1> 860> 1L0> £ £9°0 Fad -2 (1/10d) wv,,
100°0> 100°0> 100°0> £00°0 £00°0 7000 100°0> 000> 100°0> [ousgq
$000°0> $0000> $000°0> S0000>  S000°0> SO000>  S0000> £000'0> $000°0> 40d
0100> 010°0> 010°0> 010'0> 0100> 100> 10°0> 100> 100> sueyiEoIOTYdU L
010'0> 010°0> 010°0> 0100> 010°0> 100> 100> 100> 100> auaI 1900141 |,
010°0> 010°0> 010°0> 0100> 010°0> 100> 100> 100> 100> auslAqIs010jyaIag
010°0> 010°0> 000> 0L00> 010°0> 100> 100> 100> 100> apLIojy2 USRI
010°0> 010°0> 0100> 010°0> 010'0> 100> 100> 100> 100> uLI0jOIO[Y
oori 00g1 00g 1 0if 00E 1 osy 0051 001 00TT  SPIIOS PRAJOSSIp {BI0],
L > > 4 ¢ o1 s> g > spjos papuadsng
ra| T6 ¥'6 11 9'9 L8 4 98 L's uaB4x0 parjossiy
oL I'L L SL 'L £L 1L L oL (suun) Hd
ge/6z/Tl  98/zr/z1 es/si/Ty es/s/Ti  9s/U/T es/ve/il 9s/et/1l 98/o1/1 98/£/11
(1/%m) I2Pueled

JIonRII030uC)

L3931 Jeag 1addn Jo SUOPRLUAINGY 13JBA AIWLMS 9861 PI'T'S Q8L

QAN PUE IDqUWIALON



123

"BIBP OU = (JN,

‘9861 U1 padueyd 3lam s1sjawreled auos 10j S UONOIA(],
THA ST Y9310 Jvag Joddn oy (g ojdwes ay ],

000> 700°0> 700°0> 700°0> z00°0> 000> 700°0> 000> 000> iz
£00°0 zI00 100°0> L0 ¥00°0 81070 9000 800°0 S00°0 1Z
aN aN an aN aN aN aN anN SAN A
000> 000> 000> $000> 000> P0O00> ¥000> ¥00°0> YO 0> A
ol $0'1 or'l 8800 ¥o'l 387°0 or'l £6610 or'l n
700°0> 000> 000> ¥10°0 000> §10°0 700°0> Z000> 000> 1L
100> 100> 100> 100> 100> 10°0> 100> 100> 100> qL
£$9°0 0790 9650 FATA] 1190 0LT0 $69°0 £1L0 0680 18
$000°0> #0000> $000°0> 8000°0>  POOO0> 90000>  +O000> $0000>  $000T0> ss
oo 00> 00> 00> 700> 00> 700> 00> 00> ad
20°0> 90°0> 90°0> 1o 900> §E°0 900> 900> 900> d
ol oz 6 s 001 ]| 150 6 ol ‘ON-N
L000> LO00> L00°0> L00°0> LOOO> L000> 6000 LO0'0> Z100 IN
100> 100> 100> 100> 100> 100> 100> 100> 100> N
s vep 9y 76T gLy 9T L8 985 695 N
900°0> 900°0> 900°0> 900°0> 900°0> 900°0> 900°0> 900°0> 900°0> oW
orl il €1 £L1°0 61 0ZZ'0 oz ¥S1 AN up
1'9¢% £0r oy £11 6'Sh 8tl ¥ 6t 9'8p 665 W
6100 L10°0 ¥10°0 1£0°0 8100 6£0°0 L1070 L100 0zoe ]
£00°0> £00°0> £00°0> £00°0> £00°0> £00°0> £00°0> £00°0> £00°0> L5
£8 §'9 oL A4 0L £ I8 £6 L8 b |
#0000 70000 Z0000> 60000 70000 ¥100°0 T000°0> 70000 70000 sy
10°0> 100> 100> 100> 100> 100> 100> 100> 100> L13)

98/6x/T1  98/Tz/Tl  9s/s1/zl es/sfti  es/v/Ti es/vr/in es/Ll/T esfoi/1n 98/¢/11

(1/8w) 1epweIeg
JONEIU0U0T)

(PanURNGI} FY°T's AHqUL



124

Table 5.2.15. 1986 radiochemical water quality for Bear Creek outfall 304

Concentration®
Parameter No. of (pCi/L)
samples

Max Min Av
my 1t 22 6.0 13
n4yy 11 17 <0.3 <2.!
my 11 43 1.2 <20
ATH 11 15 0.13 38
30TH 11 0.7 <0.10 <0.33
MTH 11 4.3 <0.08 <0.57
*H 11 <2200 <600 <1140
*am 11 <l1.1 <0.1 <0.39
“Co 11 <17 <10 <11
Cy 11 <15 <%.0 <10
B'Np 12 <6.0 <0.46 <1.6
*Tc 12 <300 <20 <80
©Sr Il <8.0 <310 <5.7
Bépy 1t <0.14 <0.1 <0.2
139/240py 12 <0.1 <0.05 <0.08
2Ra 10 23 <10 <1.6
¥Nb 11 <13 <8.0 <8.9
R u 11 <125 <75 <84
$Zr 11 <23 <l4 <15
U-total {mg/L) 12 1.04 0.030 0.129
B (%) 12 0.54 0.32 0.45
Th-total (mg/L) 11 0.015 <0.003 <0.005

“The sample ID for outfall 304 is W46.

*Monthly composites.

“Detection limits for radionuclides may vary with sample size, count-
ing time, and other factors.
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Table 5.2.17. 1986 radionuclide concentrations in East Fork Poplar
Creek outfall 303 (New Hope Pond outlet)’

Concentration (pCi/L)

No. of
samples Annual Annual Annual
Max Min Av

»y 11 27 1.5 13.2
™y 11 53 <0.33 <2.1
™y 11 44 <4.8 <129
ndTh 11 17 <0.2 <4.4
2Th 11 0.9 0.14 <0.37
BITH 11 4.1 <0.04 <0.59
H 11 <2200 <600 <1000
HAm 11 <0.94 <0.1 <0.35
®Co 11 <17 <10 <13.2
¢y 11 <15 <9 <12
PNp 11 7.7 <0.4 <1.9
¥Te 11 8200 <20 <960
Gy 11 <8.7 <3.0 <5.7
1py 11 <0.28 <0.1 <0.20
29/240py 11 <0.22 <0.05 <0.09
2R3 10 <2.0 <0.98 <1.0
“Nb 11 <13 <8.0 <10.3
1%Ru 1 <130 <80 <109
»Zr 11 <23 <14 <18
U-total (mg/L) 12 0.125 0.011 0.037
B (%) 12 1.60 0.41 0.654
Th-total {mg/L) 12 0.014 <0.003 <0.007

9The sample 1D for outfall 303 is W45,
bMontth composites.
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Table 5.2.19. 1986 radiochemical water quality
for New Hope Pond inlet”

Concentration
Parameter No. of (pCi/L)
samples

Mazx Min Av
By 11 25 1.1 13
my 11 1.4 <0.3 <1.7
By n 42 <4.9 14
WTH 11 17 <0.3 <2.3
BOThH 11 0.81 0.09 <0.3%
2 Th 11 <0.44 <0.10 <0.25
H 11 <2200 570 <1214
MAm 1 <1.2 <0.11 <0.44
®Co 11 <i7 <10 <12
s 11 <I5 <9.0 <11
BINp 11 1.6 <0.42 <0.89
$Te 11 1100 <30 <280
*3r 11 <19 <30 <5.6
BEpy 11 <0.24 <0.1 <0.17
3%/ 10py 11 <0.1 <0.05 <0.07
IRa 10 <1.9 <1.0 <1.}
*Nb 11 <13 <8.0 <9.8
%Ru 11 <125 <75 <89
BZr 11 <23 <i4 <15
U-total (mg/L) 11 0.120 0.013 0.038
By (%) 11 1.20 0.40 0.65
Th-total {(mg/L) 11 0.014 <0.003 <0.005

%The sample ID is W56.
Monthly composites.
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Table 5.2.21. 1986 concentrations in east sanitary sewer discharge from
Y-12 Plant to Oak Ridge sewage system, Japuary-May

Concentration

{mg/L)
Parameter

Jan. Feb. March April May
Hg 0.0530  0.0053 0.0180 0.0320  0.0016
Oil and grease ND® ND 8 9 1
TSS ND ND 110 150 48
CN ND ND <0.002 0.009  <0.002
KJL ND ND 15 8 13
N-NO, ND ND 0.8 2 0.7
N-TOT ND ND 16 10 14
BOD ND ND 51 29 23
PCB <0.0005 0.0014  <0.0005 0.0010  <0.0005
pH (units) 7.8 7.7 79 18 7.6
Alpha (pCi/L) 8.9 82 1 15 27
Beta (pCi/L) 17 46 37 4 57
U (pCi/L) 0.004 0.017 0.004 0.016 0.075
U (%) 2.18 2.2 1.9 7.22 0.33
24 {pCi/L) ND ND 0.4 1.3 0.77
By (pCi/L) 1.5 32 1.5 50 11
B8 (pCi/L) 1.5 6.7 2 6.7 27
“Co {pCi/L} 9 10 10 10 10
1Cs (pCifL) 10 9 9 9 9
Z'Np (pCi/L) 3 3 0.5 0.7 0.6
Bpy (pCi/L) 0.2 0.1 0.2 0.2 038
13%/240py (pCi/L) ND ND ND <0.1 ND
Ag 0.04 <0.01 0.05 0.02 0.01
Al 0.16 0.06 0.26 0.9 0.4
As 0.06 0.06 0.06 0.06 0.06
B 0.02 0.03 0.03 0.02 0.03
Ba 0.2 0.2 0.2 0.2 0.2
Be <0.0005 <0.0005 <0.0005  <0.0005 <0.0005
Ca 35 51 35 35 33
cd <0.002  <0.002 <0.002 <0.002  <0.002
Ce <0.03 <0.03 <0.03 <0.03 <0.03
Co <0.002  <0.002 <0.002 <0002  <0.002
Cr <0.01 <0.01 <0.01 <0.01 0.03
Cu 0.028 0.010 0.044 0.048 0.038
Fe 0.66 0.14 0.58 0.79 0.38
Ga <0.04 <0.04 <0.04 <0.04 <0.04
K 5.6 5 52 5.4 4.6
La <0.01 <0.01 <0.01 <0.01 <0.01
Li <0.04 <0.01 <0.01 <0.01 0.03
Mg 9.4 il 9.1 8.9 9
Mn 0.05 0.18 0.05 0.09 0.04
Mo <0.1 <0.1 <0.1 <0.1 <0.1
Na 14 18 12 15 1
Nb <0.02 <0.02 <0.02 <0.02 <0.02
Ni <0.01 <0.01 <0.01 <0.01 <0.01
P 2.5 1.3 2.5 3 3
Pb <0.01 <0.01 <0.01 <0.01 <0.01
Sc <0.001  <0.00! <0.001 <0.001  <0.001
Sr 0.110 0.170 0.110 0.100 0.096
Th <002 <0.02 <0.02 <0.02 <0.02
Ti <0.001 0.025 <0.001 <0.001  <0.006
v <0.003  <0.003 <0.003 <0.003  <0.003
Y <0001  <0.001 <0.001 0002  <0.001
Zn 0.20 0.10 0.18 0.23 0.17
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Table 5.2.21 {continyed)

Concentration
(mg/L)
Parameter

Jan. Feb. March April May
Zr <0.001 <0.001 <0.001 <0.001 0.001
Benzene ND ND ND <0.010 <0.010
Bromodichloromethane ND ND ND <0.010 <0.010
Bromoform ND ND ND <0.010 <0.010
Bromomethane ND ND ND <0.010 <0.010
CCl, ND ND ND <0.010 <0.010
Chiorobenzene ND ND ND <0.010 <0.010
Chloroethane ND ND ND <0.010 <0.010
Chloroethylvinyl ether ND ND ND <0.010 <0.010
Chloroform ND ND ND 0.014 0.01t
Chloromethane ND ND ND <0.010 <0.010
Dibromochloromethane ND ND ND <0.010 <0.010
1,2-Dichlorobenzene ND ND ND ND <0.010
1,3-Dichlorobenzene ND ND ND ND ND
1,4-Dichlorobenzene ND ND ND ND ND
1,1-Dichloroethane ND ND ND <0.010 <0.010
1,2-Dichloroethane ND ND ND <0.010 <0.010
1,1-Dichloroethene ND ND ND <0.010 <0.010
Trans-1,2-Dichloroethene ND ND ND <0.010 <0.010
cis-1,3-Dichloropropene ND ND ND <0.010 <0.010
Ethyl benzene ND ND ND <0.010 <0.010
Methylene chloride ND ND 0.013 <0.010 <0.010
1,1,2,2-Tetrachloroethane ND ND ND <0.010 <0.010
Tetrachloroethene ND ND 0.012 <0.010 <0.010
Toluene ND ND ND <0.010 <0.010
1,1,1-Trichloroethane ND ND ND <0.010 <0.010
1,1,2-Trichloroethane ND ND ND <0.010 <0.010
Trichloroethene ND ND ND <0.010 <0.010
Trichlorofluoro- ND ND ND <0.010 <0.010

methane

Vinyl chloride ND ND ND <0.010 <0.010
Acetone ND ND ND ND 0.084

‘ND = no data.
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Table 5.2.22. Concentrations in east sanitary sewer discharge from Y-12 Plant to Gak Ridge sewage system, June-December

Concentration
Parameter (meg/L)

June July August September October November  December
Hg 0.0018 0.0079 0.0054 0.0022 0.0019 0.0018 0.0015
Qil and grease 8 25 7 3 {2 <2 8
TSS 7.5 230 100 77 110 66 98
CN <0.002 <0.002 <0.002 0.003 0.004 <0.002 <0.002
KJL 7.4 22 10 18 19 28 9.4
N-NG, 0.5 0.7 0.6 0.5 0.4 0.27 0.8
N-TOT 7.9 23 11 19 19 28 10.2
BOD 21 g 70 55 37 52 5
PCB <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
pH (units} 7.8 7.9 7.4 7.8 7.9 8.0 7.8
Alpha (pCifL) ’ <1 12 270 <1 8.1 14 57
Beta {pCi/L) 8 22 280 15 <4 28 38
U (mg/L) 0.034 0.002 0.945 0.036 0.248 0.050 0.003
BUA%) 1.05 1.69 0.22 4.19 0.49 1.24 1.47
U {pCi/L) <0.3 0.9 6 2 <0.16 <0.44 <0.35
Y (pCi/L) 2.1 9.1 92 60 4.4 1.1 36
80U (pCifL} 0.5 68 360 11 4.7 1.2 0.68
#Co (pCi/L) <10 <10 <17 <10 <10 <10 <10
1¥Cs (pCi/L) <9 <9 <ls <9 <9 <4 <9
®Np (pCi/L) <0.6 <0.5 4.6 <0.55 <0.54 1.1 <0.86
2'py (pCi/L) <0.2 <0.3 <0.1 <0.18 <0.22 <0.16 <0.14
WPy (pCifL) ND# ND ND <0.07 ND ND <0.14
Ag 0.01 <0.01 <0.01 0.007 0.01 0.012 0.026
Al <0.05 0.16 0.46 0.17 0.38 0.26 0.56
As <0.06 <0.06 <0.06 <0.04 <0.04 <004 <0.04
B 0.03 <0.02 0.06 0.019 0.015 0.04 0.033
Ba <0.2 <0.2 <0.2 0.0583 0.0393 0.0444 0.0461
Be <0.0005 <0.0003 <0.0005 <0.0001 <0.0001 <0.0001 <0.0001
Ca 42 29 8 3T 385 kY 386
Cd <0.002 <0.002 <0.002 <0.003 <0.003 <0.003 <0.003
Ce <0.03 <0.03 <0.03 <0.02 <0.02 <0.02 <0.02
Co <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
Cr <0.01 <0.01 0.12 <0.006 0.017 <0.006 <0.006
Cu 0.010 0.024 0.048 0.037 0.161 0.027 0.046
Fe 0.13 0.36 0.41 0.29 0.72 0.4 0.49
Ga <0.04 <0.04 <0.04 <0.01 <0.0t <0.01 <0.01
K 5.1 5.5 54 8.3 7.8 9.5 7.8
La <0.01 <0.01 <0.01 <0.003 <0.003 <0.003 <0.003
Li <0.01 <0.01 0.17 0.006 0.01 0.008 0.013
Mg 11 7.6 8.8 9.4 10.4 10.6 10.5
Mn 0.04 0.04 0.05 0.041 0.037 0.048 0.057
Mo <0.1 <0.1 <0.1 0.039 0.055 0.027 0.046
Na 13 B 12 16 15.5 17.4 21.2
Nb <0.02 <0.02 <0.02 <001 <0.01 <0.01 <0.01
Ni <0.01 <0.01 <0.01 <0.007 <0.007 <0.007 <0.007
P 1.5 2 21 2.76 293 4.65 2.86
Pb <0.01 <0.01 <0.01 <0.02 <0.02 <0.02 <0.02
Sc <0.001 <0.001 <0.00t <0.0004 <0.0004 <0.0004 <0.0004
Sr 0.120 0.093 0.120 0.107 0.108 0.124 0.12¢
Th <0.02 <0.02 <0.02 <0.01 <0.01 <0.01 <0.01
Ti 0.008 <0.001 0.004 <0.002 <0.002 0.002 0.002
A <0.003 <0.003 <0.003 <0.004 <0.004 <0.004 <0.004
Y <0.001 <0.001 <0.001 ND ND ND ND

Zn 0.13 0.22 0.14 0.19 0.199 0.179 0.206
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Table 5.2.22 (continued)

Concentration

(mg/L)
Parameter
June July August September October November  December
Zr <0.001 <0.001 <0.001 <0.002 <0.002 <0.002 <0.002
Benzene <0.010 <0010 ND ND <0.010 ND ND
Bromedichloromethane <0010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Bromoform <0.010 ND ND ND ND ND <0.010
Bromomethane ND ND ND ND ND ND ND
CCl, ND <0.010 ND ND ND ND ND
Chlorobenzene ND ND ND ND ND ND <0.010
Chloroethane ND ND ND ND ND ND ND
Chloroethylvinyl ether ND 0.010 ND ND 0.010 0.010 ND
Chloroform <0.010 <0.010 0.010 <0.010 ND ND <0.010
Chloromethane ND ND ND ND ND ND ND
Dibromochioromethane <0.010 <0.010 ND ND <0.010 ND ND
1,2-Dichiorobenzene ND ND ND ND ND ND ND
1,3-Dichlorobenzene ND ND ND ND ND ND ND
1,4-Dichlorobenzene ND ND ND ND ND ND ND
1,1-Dichloroethane ND ND ND ND ND ND ND
1,2-Dichloroethane ND ND ND ND ND ND ND
1,1-Dichloroethene ND ND ND ND ND ND ND
Trans-1,2-Dichioroethene ND ND ND ND ND ND ND
cis-1,3-Dichloropropene ND <0.010 ND ND ND ND <0.010
Ethyl benzene <0.010 <0.010 ND ND ND <0.010 <0.010
Methylene chloride ND <0.010 ND ND ND <0.010 <0.010
1,1,2,2-Tetrachloroethane ND ND ND ND <0.010 ND ND
Tetrachloroethene <0.010 ND ND <0010 <0.010 <0.010 ND
Toluene ND ND <0.010 <0.010 <0.010 ND ND
1,1,1-Trichloroethane <0.010 <0.010 ND ND ND ND ND
1.1,2-Trichloroethane ND <0.010 ND ND ND ND ND
Trichloroethene <0.010 <0.010 <0.010 <0.010 <0.010 ND <(0.010
Trichlorofluoro- ND ND ND ND ND ND ND
methane
Yinyl chloride ND ND ND ND <0.010 ND <0.010
Acetone ND ND ND ND >0.060 ND ND

“ND = no data.
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Melton Hill Dam, Northwest Tributary (NMT),
Raccoon Creek, Sewage Treatment Plant (STP),
White Oak Creek (WOC), White Oak Creck
headwaters, and White Oak Dam (WOD), and
analyzed for radionuclides. The flow and
concentration data from ORNL streams were
recorded to determine the concentrations of
radionuclides discharged from ORNL processes.
In addition, process water samples were collected
from the sanitary waste treatment plants at
ORGDP and at Kingston. Samples from Melton
Hill Dam, WOC headwaters, and ORNL tap
water were considered as background. In
addition, reai-time monitoring is performed at
WOD, MB, and WOC. The parameters
monitored are given in Tables 5.2.24 and 5.2,25.

Flow proportional samples at 7500 Bridge were
collected and analyzed daily as an early warning
of discharges of radioactivity from ORNL
processes. Samples were collected weekly and
analyzed monthly for additional parameters. Flow
proportional samples from WOD were collected
and analyzed weekly while those from WOC,
MBI, STP, and Melton Hill Dam were collected
weekly, composited, and analyzed monthly. The
time proportional samples from ORGDP and
grab samples from Kingston and ORNL tap
water were composited and analyzed quarterly.
Summaries of radionuclide concentrations are
presented in Tables 5.2.26 and 5.2.27. Samples
were analyzed for total Pu, »**Pu, and 2**Pu.
Initially, samples were analyzed for *°Sr. To
comply with the method recommended by the
EPA, during the third quarter, the Analytical
Chemistry Division instituted a change in the
procedure so that analyses are performed for total
radioactive Sr.

Concentrations of °Co during the first three
quarters were higher at Melton Branch than at
other stations. Concentrations observed at Melton
Branch during the first quarter were significantly
higher than those observed during the other
quarters. During the fourth quarter,
concentrations of ®°Co at 7500 Bridge, WOC,
and WOD were significantly higher than during
previous quarters (Table 5.2.26). The increase
was caused by a higher-than-usual level of *°Co
released from the WC-10 Tank Farm storage -+
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area into WOC via the Process Waste Treatment
Plant. Overall, the concentrations of %*Co were
higher at Melton Branch. The concentrations of
P70 were higher at 7500 Bridge, WOC, and
WOD than at the other stations {(Table 5.2.26).
Most of the *H was derived from SWSA 5 near
the MBI station. The highest concentrations were
observed at this station (Table 5.2.26). The high
concentrations of total Sr found at the First
Creek station were probably due to leakage from
burst pipes. Suspected pipe breaks in this area are
being addressed in the short term by placing a
liner inside the pipes. There is a long-term project
to replace selected piping in the ORNL complex.

Flows in the Clinch River at Melton Hill Dam
and WOC at WOD, and the ratio of these flows
are presented in Table 5.2.28. Total flow per day
at MB1, WQC, and WOD were calculated by
subtracting consecutive daily flow recorder
readings and multiplying by a factor for
conversion to liters. Clinch River flow was
recorded daily by TVA personnel and forwarded
monthly to ORNL. Low flow and high flow
readings were recorded for WOC and MBI and
were summed to estimate total flow. Three flows
(low, medium, and high) were recorded at WOD
and summed to give total flow. Average
contributors of *’Sr from various ORNL areas
are given in Table 5.2.29,

Tritium and *Sr are the radionuclides of
greatest concern in terms of radiation doses to the
public from drinking water. Approximately 90%
of the *H discharges over WOD could be
accounted for by the discharges of *H over the
MBI weir. Tritium values measured at MBI
weir, which is below the area where SWSA 5
discharges to Melton Branch, are generally more
than an order of magnitude higher than values
measured at the MB2 weir above the SWSA 5
area (Table 5.2.26). Characterization of SWSA
5, particularly the *H problem in SWSA 5, will
be a high priority of the Remedial Investigation
Feasibility Study subcontract. This
characterization, scheduled for April 1987, is
necessary to comply with RCRA requirements
and to determine the measures necessary to
reduce the flow of *H and/or other contaminants
from SWSA 3 effectively.
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Table 5.2.24. Eovironmental parameters monitored ai White Oak Dam

Signal Qutput Range Unit
Monitors
pH 4-20 mA 0-12
Dissolved oxygen 4-20 mA 0-24 mg/L
Turbidity 4-20 mA 0-240 Jackson turbidity units
Conductivity 4-20 mA 0-2400 pmhos
Temperature 4-20 mA 0-120 °F
Low flow 4-20 mA 0-7000 gal/min
Medium flow 4-20 mA 0-89772 gal/min
High flow 4-20 mA 0-9.439 X 10° gal/min
Tailwater level 4-20 mA 0-12 in.
Beta Pulse 10-1 X% 104 counts/min
(note”)
Gamma Puise i0-1 X 106 counts/min
{note?)
Gamma spectrum Pulse spectrum
Alarms
Sample bottle full Contact
Sampler inoperative Contact
Floor drain overflow Contact
Low sample flow Contact
Low water quality flow Contact
Low gamma flow Contact
Low beta flow Contact
Shelter door open Contact
Shelter abnormal temperature Contact

“Count rate must be determined from pulse output,
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Table 5.2.25. Environmental parameters monitored at White Oak
Creek and Melton Branch

Signal Output Range Unit
Monitors
pH 4-20 mA 0-12
Dissolved oxygen 4-20 mA 0-24 mg/L
Turbidity 4-20 mA 0-240 Jackson turbidity units
Conductivity 4-20 mA 0-2400 pumhos
Temperature 4-20 mA 0-120 *F
Low flow 4-20 mA 0-7000 gal/min
High flow 4-20 mA 0-5.529 X 10° gal/min
Tailwater level 4-20 mA 0-12 inches
Beta Pulse 16-1 % 10¢ counts/min
(note”)
Gamma Pulse 10-1 X t0* counts,/min
(note?)
Gamma spectrum Pulse spectrum
Alarms
Sample bottle full Contact
Sampler inoperative Contact
Floor drain overflow Contact
Low sample flow Contact
Low water quality flow Contact
Low gamma flow Contact
Low beta flow Contact
Shelter door open Contact
Shelter abnormal temperature Contact

“Count rate must be determined from pulse output.
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Table 5.2.26. 1986 radionuclide concentrations in ORNL surface streams

Concentration {pCi/L)

Radionuclides  Number of
samples Max Min Av 95% CC*
First Creek
¥Cq 12 13 <27 <6.3 1.9
7Cs 12 <27 <2.4 <la 40
Total Sr* i2 1,000 250 590 140
Fifth Creek
®Co 12 <11 <1.6 <52 1.8
Cs 12 <8.1 <1.3 <48 1.6
Total Sr* 12 54 25 39 5.1
7500 Bridge
®Co 12 140 4.9 24 24
10 12 230 59 160 30
*H 12 8,200 <3,200 <5,900 1,100
Total Sr* 12 150 68 104 17
Melton Branch |
*Co 12 1660 68 330 230
i o 12 <1t <2.7 <6.4 2.2
’H 12 3,200,000 520,000 1,700,000 420,000
Total Sr* 12 300 62 205 35
Melton Branch 2
®Co 12 1800 30 300 280
MCs 12 <11 <1.6 <5.6 <22
*H 12 170,000 5,100 91,000 36,000
Total Sr* 12 19 0.81 5.9 1.4
Melton Hill Dam
“Co 12 <81 <1.6 <4.2 1.4
WCs 12 <3.1 <1.4 <34 1.4
H 12 7,200 3,200 3,900 740
Pu 12 0.032 0.013 0.027 0.0044
Total Sr* 12 78 1.1 3.8 1.3
T 11 1.4 <0,0054 <0.29 0.28
BOTH 11 <0.54 <0.0054 <0.10 0.10
BT 12 <0.54 <0.0054 <0.098 0.10
TransPu 12 0.22 0.013 0.052 0.032
™y 12 0.84 0.0054 0.35 0.13
Yy 12 0.27 0.0019 0.072 0.050
my 12 32 0.011 0.70 0.60
Northwest Tributary
%Co 12 <It <1.6 <4.3 1.6
H1Cs 12 <11 <l.4 <4.6 1.7
Total Sr* 12 68 2.7 34 12
Raccoon Creek
“Co 12 <11 <19 <4.6 1.6
B1Cs 12 <1l <1.4 <4.5 1.6
Total Sr* 12 180 25 91 31
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Table 5.2.26 {continued)

Concentration (pCi/L}
Radionuclides Number of

samples Max Min Av 95% CC*

Sewage Treatment Plant

“Co 12 <14 <2.0 <59 1.8
WiCs 12 30 <5.4 <11 39
Total Sr* 12 380 100 180 51

White Oak Creek

“Co 12 150 <20 <26 27
3¢y 12 220 62 140 3
*H 12 59,000 3,500 27,000 12,000
Totat Sr* 12 190 92 150 20

White Oak Creek Headwaters

Co 12 <8.1 <22 <4.2 1.3
BICs 12 <8.1 <1.6 <4.1 1.3
H 12 70,000 3,200 9,300 11,000

Pu 12 0.032 <0.011 <0.028 0.0044
Tota! Sr* 12 9.2 0.27 3.2 1.7
Th 11 1.4 <0.0054 <0.30 0.27
2XTh 11 0.54 0.014 0.13 0.12
22T} 12 0.54 <0.0027 <0.13 012
Trans Pu 12 0.11 0.027 0.049 0.014
ial U 12 0.81 0.0081 0.31 0.14
By 12 0.14 0.0014 0.049 0.021

By 12 3.2 0.014 0.61 0.60

White OQak Dam

%Co 52 250 7.8 40 15
3Cs, 52 460 17 100 25
Gross alpha 52 360 11 i 17
Gross beta 52 2,300 270 630 95
‘H 50 540,000 39,000 240,000 41,000
Pu 50 6.5 0.043 0.53 0.26
Total S 52 320 4.1 170 15
TransPu 49 17 0.19 1.8 0.71

795% confidence coefficient about the average.
*Samples were analyzed for **Sr or total radioactive Sr.
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Table 5.2.27. 1986 radionuclide concentrations in water at 7500 Bridge

Concentration (pCi/L}

Radionuclides s:]rr?-cl'is
P Max  Min Av  95% CC

“Co 152 760 2.7 26 12
3ics 184 2200 27 240 32
52gy 9 1400 21 360 340
1By 4 410 16 230 170
i 3 110 22 65 51
Ry 3 1200 540 920 400
Gross alpha 28 1400 27 310 913
Gross beta 35 3500 220 840 190
131y 3 14 54 10 5.3
*Na 10 86 13 42 13
Total Sr* 267 840 40 110 8.9

“95% confidence coefficient about the average.

*Samples were analyzed for *'Sr or total radicactive Sr.

Table 5.2.28, 1986 flow for Clinch River and White Oak Creek

Flow (10° L)

Month Avcr.afc

Clinch River® ~ White Oak Creek®  "21°
January 300 0.83 360
February 200 1.5 130
March 200 1.2 170
April 90 0.71 130
May 180 0.54 330
June 180 0,55 330
July 250 0.72 350
August 170 0.56 300
September 240 0.57 420
October 310 0.77 400
November 200 0.88 230
December 290 1.5 190

“Ratio of Clinch River to White Qak Creck flow is calcu-
lated weekly and averaged for the month.

*Avcrage Clinch River +— average WOC.
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Radioactive strontium discharges from ORNL,
unlike *H, which comes primarily from SWSA 3,
are much more diffuse primarily resulting from
discharges from the main ORNL area bunal
grounds and floodplains, with lesser amounts also
being contributed by process discharges. Most of
the strontium measured can be attributed to
discharges into WOC above the monitoring
station. Strontium concentrations below the range
of 160 to 190 pCi/L measured in 1985 can be
attributed to low levels of precipitation during
1986. 1t is believed that a significant portion
{>50%) of the strontium discharges at ORNL
during normal rainfall are the result of runoff.
Concentrations of radienuclides in surface
streams and tap water are given in Table 5.2.30.

At WOD, WOC, MBI, and the STP *Sr
discharges are calculated by multiplying the
concentration (in Ci/L) by the flow {in liters per
second). Those data are given in Table 5.2.31. At
WOC, MBI, and the STP, a single flow
proportional sample was analyzed monthly to
estimate radionuclide concentrations. At WOD,
weekly flow proportional samples were analyzed.
Radionuclide discharges at WOC, MBI, and the
STP were calculated by dividing the
concentration in the monthly composite sample
by the total flow for the month at cach station.
However, at WOD, weekly radionuclide
discharges are calculated by dividing the weekly
composited sample concentration by the total
weekly flow. A flow weighted concentration at
WOD for the year was calculated by dividing the
total radionuclide discharge by the total flow.

Surface water concentrations in West Fork
Poplar Creek, ORGDP sanitary water, Poplar
Creek near the Clinch River, Clinch River near
ORGDP, K-901, and Poplar Creek above Blair
Bridge are given in Tables 5.2.32 through 5.2.37.
Concentrations of uranium in surface water are
given in Table 5.2.38. Concentrations in the K-
1515 sanitary water plant are given in Table
5.2.39.

144

5.3 WATER DISCHARGES AND
NATIONAL POLLUTANT
DISCHARGE ELIMINATION
SYSTEM

5.3.1 Oak Ridge Y-12 Plant Water Discharges

Discharges from the Oak Ridge Y-12 Plant
area affect water quality and flow in Kerr Hollow
Quarry, Rogers Quarry, East Fork Poplar Creek,
or Bear Creek before entering the Clinch River.
Regulators have directed the Oak Ridge Y-12
Plant to provide treatment for a variety of liquid
wastes discharged to East Fork Poplar Creek.
Until all of the new wastewater treatment
facilities are constructed and ready for operation,
steam plant and plating shop rinse waters are
being discharged to East Fork Poplar Creek.
Discharges allowed under permits include storm
drainage, cooling water, water from firefighter
training, cooling tower blowdown, and process
wastewaters including effluents from pollution
control treatment facilities. Sumps that collect
groundwater in building basements also discharge
to the stream. Major point discharges and
treatment facility discharges are categorized
according to their NPDES outfalls in Table 5.3.1
(NPDES, 1984).

The sanitary sewage effluent from the Oak
Ridge Y-12 Plant site flows to the City of Oak
Ridge West End Treatment Plant. The average
daily flow is approximately 2 to 2.7 million liters
per day and is independent of storm drainage and
industrial waste systems { Daugherty, 1984).

A network of storm drains covers the entire
area of the Oak Ridge Y-12 Plant that discharges
into East Fork Poplar Creek. The system gathers
rainfall from the adjacent hillsides, the parking
areas north of the developed portion of the plant,
the roof drains, and fire water flow from the
testing of the fire protection system. In the past,
interconnecting with the storm drainage system
were numercus process discharges and laboratory
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Table 5.2.32. 1986 concentration at West Fork

Poplar Creek (W33)
Concentration (mg/L)
Parameter

Max Min Ave
Arsenic <0.005 <0.005 <0.005
Mercury 0.0002 <0.0002 <0.0002
COp 41 <5 <]l
Suspended solids 82 5 <21
Dissolved solids 320 118 179
pH 19 7.3 7.6
Cyanide 0.004 <0.002 <0.002
Ammonia nitrogen 0.5 <0.2 <0.23
Fluoride 0.18 <0.1 <0.11
Nitrate nitrogen 0.56 <0.11 <0.33
Sulfate 60 30 45
Chromium 0.03 <0.0! <0.01
Copper 0.094 <0.004 <0.012
Mangancse 0.44 0.01 <0.15
Nickel <0.035 <0.05 <0.05
Sodium 8.1 34 5.3
Zinc 0.04 <0.02 <0.02
Cadmium 0.002 <0.002 <0.002

Lead 0.013 <0.004 <0.005




149

Table 5.2.33. 1986 concentration in
ORGDP Sanitary Water (W30)

Concentration (mg/1.)

Parameter

Max Min Ave
Arsenic <0.005 <0.005 <0.005
Mercury 0.0002  <0.0002  <0.0002
COoD 44 <5 <92
Suspended solids 47 <l <8.0
Dissolved solids 202 94 161
pH g3 7.5 79
Cyanide 0.006 <0.002 <0.002
Ammonia nitrogen 4.2 <0.2 <0.6
Fluoride 0.11 <0.1 <0.1
Nitrate nitrogen 0.54 <0.17 <0.39
Sulfate 29 23 24
Chromium 0.014 <0.01 <0.01
Copper 0.036 <0.004 <0.014
Manganese 1.0 <0.01 <0.102
Nickel <0.05 <0.05 <0.05
Sodium <6.3 4.9 5.6
Zinc 0.068 <0.02 <0.028
Cadmium <0.002 <0.002 <0.002

Lead 0.009 <0.004 <0.005
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Table 5.2.34. 1986 concentration at
Poplar Creek near Clinch River (W32)

Concentration (mg/L)

Parameter

Max Min Ave
Arsenic <0.005 <0.005 <0.005
Mercury 0.0004 <0.0002 <0.0002
COoD 44 <5 <13.0
Suspended solids 41 8 19.8
Dissolved solids 260 155 191
pH 8.3 7.1 79
Cyanide 0.008 <0.002 <0.003
Ammonia nitrogen 0.5 <0.2 <0.22
Fluoride 0.33 <0.1 <0.19
Nitrate nitrogen 1.98 0.16 0.81
Sulfate 44 29 37
Chromium 0.02 <0.01 <0.011
Copper 0.034 <0.004 <0.008
Manganese 0.17 <0.01 <0.09
Nickel <0.05 <0.05 <0.05
Sodium 10.0 4.9 1.6
Zinc <0.02 <0.02 <0.02
Cadmium 0.0035 <0.002 <0.002
Lead <0.012 <0.004 <0.007

Table 5.2.35. 1986 concentration in
Clinch River near ORGDF (W55)

Concentration (mg/L)

Parameter

Max Min Ave
Arsenic <0.005 <0.005 <0.005
Mercury <0.0002 <0.0002  <0.0002
cop 41 <5 <8.8
Suspended solids 27 3 11.9
Dissolved solids 186 17 147
pH 8.5 1.6 8.0
Cyanide 0.003 <0.002 <0.002
Ammonia nitrogen 0.4 <0.2 <0.2
Fluoride 0.19 <0.1 <011
Nitrate nitrogen 0.48 <0.1t <0.35
Sulfate 28 21 24
Chromium 0.02 <0.01 <0.011
Copper 0.061 <0.004 <0.009
Manganese 0.13 0.011 0.043
Nickel <0.05 <0.05 <0.05
Sedium 6.2 4.9 5.6
Zinc 0.06 <0.02 <0.023
Cadmium <0.002 <0.002 <0.002

Lead 0.006 <0.004 <0.004
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Table 5.2.36. 1986 concentration at
intake to K-901 @ 892 (W29)

Concentration (mg/L)

Parameter

Max Min Ave
Arsenic <0.005 <0.005 <0.005
Mercury <0.0002 <0.0002 <0.0002
COoD 4] <5 <9.1
Suspended solids 19 <1 <5.2
Dissolved solids 216 114 162
pH 8.2 7.3 7.7
Cyanide 0.003 <0.002 <0.002
Ammonia nitrogen 0.8 <0.2 <0.28
Fluoride 0.18 <0.1 <0.11
Nitrate nitrogen 0.59 0.18 0.41
Sulfate 31 1.1 224
Chromium 0.014 <0.01 <0.01
Copper 0.042 <0.004 <0.010
Manganese 0.58 <0.01< 0.033
Nicket <0.05 <0.05 <0.05
Sodium 1.0 5.1 6.4
Zinc 0.071 <0.02 <0.041
Cadmium 0.004 <0.002 <0.002
Lead 0.028 <0.004 <0.008

Table 5.2.37. 1986 concentration at
Poplar Creek above Blair Bridge (W31)

Concentration {mg/L)

Parameter

Max Min Ave
Arsenic <0.005 <0.008 <0.005
Mercury 0.0003 <0.0002 <0.0002
COoD 3 <5 <9.5
Suspended solids 50 5 18
Dissolved solids 440 114 205
pH 8.4 7.4 7.7
Cyanide 0.001 <0.002 <0.004
Ammonia nitrogen 0.7 <02 <0.27
Fluoride 0.7 <0.1 <0.30
Nitrate nitrogen 2.t 0.44 1.30
Sulfate 60 34 42
Chromium 0.016 <0.01 <0.01
Copper 0.038 <0.004 <0.009
Manganese 0.19 0.01< 0.094
Nickel <0.05 <0.05 <0.05
Sodium 16.0 4.2 9.9
Zinc 0.02 <0.02 <0.02
Cadmivm 0.002 <0.002 <0.002

Lead 0.013 <0.004 <0.006
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Tabie 5.2.38. 1986 uraniom in surface water”

Concentration (mg/L)

(Concentration (pCi/L)

Location ID

Max Min Av Max Min Ay
K901 @ 892 w29 0.005 <0.001 <0.002 EX <0.7 1.6
Clinch River W55 0011 <0.001 <0.004 8.7 <0.7 <3.2
West Fork W33 0.007 <0001 <0.003 55 <0.7 <24
K716 W32 0017 <0.001 <0.005 13.4 <0.7 <39
KI1513 wio 0.005 <0001 <0.003 39 <0.7 <2.4
K1710 W3i 0.03 <0.001 <0.009 236 <0.7 <1

“Assume assay of 1.0% conversion factor 1.27 (i0%) g/Ci or 787.4 pCi/mg.

Table 5.2.39. 1986 drinking water parameters for the K-1515 sanitary water plant

Quarter
2 3 4
Parameter Sample  Results Sample Results Sample Results Sample  Results
¢ date  (pCifL)  date  (pCi/L} date  (pCi/L) date  (pCi/L)
g2 | 2/3 <135.2 4/7 <52 7/14 13.1 10/6 <24.}
2/4 16.1 4/8 <5.2 T/15 16. 107 <221
2/5 <135.2 4/9 <5.2 1/16 24.1 10/8 <221
2/6 <135.2 4/10 <§.2 7717 13.1 10/9 <22.1
2/7 <1352 4711 <42  7/18 131 10/10 <22
%Co 1/29 43 4/16 <24.2 7717 16.2 10/7 <5.1
Gross alpha 3/3 321 6/2 18.1 7/1 5.1 12/1 8.1
Gross alpha, 3/3 40.0 6/2 12.1 7/t B.1 12/1 11.t
2 sigma
Gross beta 3/3 57.1 6/2 331 7/1 56.1 12/1 81.1
Gross beta, 3/3 431 6/2 13.1 71 16.1 12/1 211
2 sigma
H 4/16 11610  7/17 1431.0 10/7 270.0
Sr 4/16 161 7/17 38.1 10/7 8.1
%Sr, 2 sigma 4/16 5.1 7/17 16.1 10/7 8.1
19Cs 4/16 <2.1
1MCq 7117 14.2 10/7 <5.1
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Table 5.3.1. Y-12 Plant NPDES discharges”

Average flow

Serial # discharge Efftuent discharges (L X 10°/d) Receiving stream
Point discharges

im Kerr Hollow Quarry 0-0.02 Scarboro Creek to
(disposal of reactive metals) Clinch River

302 Rogers Quarry (fly ash sluice 1.70-7.57 McCoy Branch to
water & nonreactive metal Clinch River
parts disposal)

303 New Hope Pond 30,28 EFPC
(treated industrial wastewater,
cooling tower blowdown, once-
through cooling water, storm,
and surface runoff)

304 Bear Creek 15.90 Bear Creek
(surface runoff)

305 0il pond No. 1 0.05 Bear Creek

(leaking burial ground and
wet weather springs)

306 Oil pond No. 2 Infreqent Bear Creck
(seepage from burial pit and
surface water runoff)

Average flow

Serial # discharge Treatment facility (L X 10%/d)

Receiving stream

Treatment facility discharges

501 Central Pollution Control 379 EFPC
Facility (CPCF-I)
502 Central Pollution Controt 9.46 EFPC

Facility Phase I (CPCF-II}
(until WETF comes on line)

503 Steam plant wastewater 178.0 EFPC
treatment facility

504 Plating rinse water treatment 3719 EFPC
facility (PRWTF)

505 ORNL Biology Division 299.0 EFPC
wastcwater treatment facility

506 Sump pump oil separator (9204-3) 5.68 EFPC

508 Experimental mobile wastewater 1.2 EFPC

treatment facility

*Source: 1. L. Kasten, Resource Management Plan Jor the Oak Ridge Reservation, Volume 21:
Water Conservation Plan for the Oak Ridge Reservation, ORNL/ESH-1/V21, November, 1986.



drains within the buildings, building floor drains,
and drains from accumulation tanks outside the
buildings. Efforts outlets that gather the seepages
of groundwater at basement levels, Efforts to
improve the water quality of streams receiving
Oak Ridge Y-12 Plant discharges are ongoing
and have resulted in eliminating over 160 process
discharges to East Fork Poplar Creek. The
NPDES permits have been established using best
available technology as a basis for discharge.
Environmental monitoring stations are planned to
characterize area source contamination.

There are 21 major cooling tower systems and
6 small air conditioning towers in operation at the
Oak Ridge Y-12 Plant. Approximately 1380
million liters per year are required as makeup for
the 21 major cooling tower systems. About 550
miliion liters per year are discharged as
blowdownr into East Fork Poplar Creek, and 830
million liters are lost as evaporation. The
blowdown consists of hard water containing
nontoxic chemical treatment (a corrosion
inhibitor and a microbiocide). The cooling tower
system is being upgraded by replacement of old
and leaky towers and a the chemical treatment to
meet NPDES permit requirements. These
changes are helping to reduce the total amount of
water consumption.

5.3.2 ORNL Water Discharges

All discharges from ORNL are received by the
White Oak Creek drainage basin. Discharges
include sanitary wastewaters, coal yard runoff
and ash washwater, storm drainage, process
wastewaters, cooling water, and cooling tower
blowdown. Process wastewaters are generated by
operation of nuclear reactors, chemical pilot
plants, research laboratories, radioisotope
production laboratories, and support facilities.
The discharges are categorized according to their
NPDES outfalls in Table 5.3.2 {NPDES, 1986).

The ORNL sewage system includes the main
system, the 7900 area system, and other minor
systems. The main ORNL sewage treatment
plant, which discharges treated effluent to White
Oak Creek at an average flow of approximately
1.1 million liters per day, had been unable to
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provide adequate treatment of sanitary waste
because of design limitations and periodic
hydraulic overloading resulting from excessive
inflow and groundwater infiltration. A sewer
system evaluation survey, completed in 1980,
found that approximately 190,000 liters per day
of infiltration were entering the sewer system
through defective line sections. To reduce the
inflow and infiltration problem, selected sanitary
sewer pipes have been lined by a process called
Insituform. A new, extended aeration-activated
sludge plant became operational in August 1985,

Storm water has been identified as a major
transporter of contaminants from the ORNL site.
Sampling programs {or characterization of
contaminants in storm water are being initiated.
Storm water runoff is either collected by a formal
system of catch basins and constructed waterways
or carried by natural drainage ways. A
preliminary evaluation revealed that in many
cases storm drainage from an entire area of
ORNL empties into one or two major drainage
pipes before it is discharged into streams. Capital
projects have been implemented to segregate
contaminated process wastewater {rom the storm
drain system.

In the past, effluent from the process waste
(PW) treatment system was discharged into
White Oak Creek. Changes to the PW system are
required to ensure compliance with regulations
imposed by the Clean Water Act (CWA) and
DOE Order 5480.1. The Nonradiological Waste
Treatment Plant (NRWTP) will provide the
treatment needed to obtain compliance.

The NRWTP will treat all nonradiological
wastes, including heavy metals and organics,
previously discharged into White Oak Creek.
Tankage will be provided as part of the NRWTP
to replace ponds that have the potential of
leaking and contaminating groundwater and
surface water. The NRWTP will provide
additional treatment of ORNL process
wastewaters, which should improve the water
quality of White Oak Creek.

There are 26 cooling towers at ORNL that
discharge to area streams and storm sewers. Of
the total amount used for makeup water (7.2
million liters), approximately 20% (1.35 million
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Table 5.3.2. ORNL NPDES discharges @

. . . Flow .
Serial # discharge Effluent discharges (L X 10°/d) Receiving stream
Xo01 Sewage trcatment plant Av 0.87 WOC
Max 284
Xo2 Coal yard runoff treatment Av 0.09 WOl
facility Max 083
X03 1500 area Av 0.028 Northwest tributary
of WOC
X04 2000 area Av 0.05 wOoC
X06 3539 and 3540 ponds Av 0.51 woC
X06A X03, X04, X06, X07 Av 0.98 NRWTP to WOC
Xo07* 3544 Process Waste Av 0.68 wOocC
Treatment Plant Max 1.63
X08 TRU process waste basin Av 0.19 Melton Branch
X09 HFIR process waste basin Av 0.61 Melten Branch
X08 X08, X09 Av 0.79 NRWTP? to WOC
X10 ORR resin regneration Av 0.03 Fifth Creek
(as part of NRWTP) (vendor contract)
X11 3518 acid neutralization Av 0.15 wOC
(in the future) {NRWTP or CYRTF)
X12 Nonradiological Wastewater Av 1.89 WwWOC
Treatment Project . Max 303
X13 Melton Branch Av 1.57 Melton Branch to WOC
X08, X09, HFIR cooling tower
blowdown, and area runoff
X14 WOC Av 26.50 White Oak Lake
and area runoff
X15 White Qak Lake dam and Av 37.90 Clinch River
WOC drainage basin

“Source: J. L. Kasten, Resource Management Plan for the Oak Ridge Reservation, Volume 21: Water
Conservation Plan for the Oak Ridge Reservation, ORNL/ESH-1/V21, November 1986,



liters per day) of the total makeup water for all
the cooling towers is lost as blowdown, and 80%
(5.85 million liters per day) is lost to the
atmosphere as evaporation. Effluent from these
towers contains chemicals to retard algae growth
that can be toxic to marine and aquatic life.
Plans are being developed to characterize the
extent and impact of the effluents and to
determine appropriate corrective action.

5.3.3 ORGDP Water Discharges

The NPDES permit for ORGDP has six
authorized discharge points. Samples are
collected at five of the six outfalls and at three
internal wastewater discharges. The sixth outfall
has been shut down because of insufficient
loading and therefore is not monitored. All
process water discharges from the plant pass
through an NPDES monitoring point. However,
many storm drains, some with noncontact cooling
water discharges, are not monitored at an
NPDES sampling point. Since ORGDP has been
in standby mode the major liquid discharge
decreases have been the elimination of blowdown
from the RCW system and the centrifuge
development cooling towers and a decrease in
sewage effluent. The discharges are categorized
according to their NPDES outfalls in Table 5.3.3
(ORGDP, 1986).

The QRGDP operates two sanitary sewage
systems. The main site has an extended aeration
treatment plant with a rated capacity of 2.3
million liters per day and a current use of
approximately 1.1 million liters per day.
Improvements have been made to the collection
lines to reduce inflow and infiltration. During
periods of heavy rain, raw sewage is partially
diverted into a 1-million-liter tank to reduce the
heavy loading on the treatment facility. Treated
efftuent from the main plant is discharged into
Poplar Creek (ORGDP, 1986).

Because of their remoteness and low volume of
use, outlying facilities such as the power house
area, rifle range, and water treatment plant use
septic tanks with drain ficlds. The power house
area has a packaged treatment plant with a rated
capacity of 0.076 million liters per day that is not
now in use (ORGDP, 1986).
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Surface runoff within the ORGDP site is
drained by Poplar Creek to the Clinch River,
Improvements to the surface runoff system
include drainage channeled by swales, where
appropriate, rather than by piped drain systems.
This technique is used to moderate stream flows
by enhancing percolation to groundwater systems
and reducing runoff quantity and rate. A storm
sewer survey is being undertaken to characterize
water quality.

The ORGDP was the only ORR facility that
recycled its cooling tower blowdown. Because the
plant has been placed in standby operation, the
treatment facility of the RCW system is no
longer used. When in operation, of the 42 million
liters per day to the RCW system, 39 mitlion
liters per day were lost due to evaporation. The
blowdown, 2.7 million liters per day, was treated
and recycled. This system is elaborated on in
Carmichael et al., 1981. Small once-through
cooling systems are now in operation and only
one cooling tower, the barrier production plant
cooling tower, is currently operated (but is
scheduled for shutdown). The cooling tower
requires 800,000 liters per day of makeup water;
600,000 liters per day are evaporated to the
atmosphere, and 200,000 liters per day are
discharged as blowdown.

5.3.4 NPDES

The 1986 National Pollutant Discharge
Elimination System { NPDES) compliances and
noncompliances are given in Tables 5.3.4 through
5.3.9.

Oak Ridge Y-12 Plant. NPDES compliances at
Kerr Hollow Quarry for lithium, pH, and
zirconium are given in Figs. 5.3.1 through 5.3.3,
All of these parameters have been in compliance
100% of the time over the past five years. Total
suspended solids and temperature were added to
the new permit at discharge point 301 in 1985;
compliance is shown in Figs. 5.3.4 and 5.3.5.
Both parameters have been in compliance 100%
of the time.

NPDES compliances at discharge point 302,
Rogers Quarry, for pH, total suspended solids,
and settleable solids are given in Figs. 5.3.6
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Table 5.3.3. ORGDP NPDES permit discharges

Serial discharges

Effluent discharges

Average flow
(L X 10%/d)

Full-scale
operation

Standby
mode

Receiving stream

K-1700

K-901-A

K-1203

K-1007-B

K-1515

Steam plant and coal yard

Metals cleaning facility

Uranium recovery

Chemical Process Develop-
ment Facility

Y-12 Plant treated wastewaters

Surface runoff

Treated blowdown from plant
RCW system (deleted due to
standby operation)

Lime softening sludges from
RCW makeup treatment
(deleted due to standby
operation)

Surface runoff

Sanitary wastewaters
Y-12 Plant treated wastewaters
Organic industrial
wastewaters
Surface runoff

Potable water from once-
through cooling systems
Fire water from once-through

systems
Surface runoff

Water from sludge and back-
wash systems associated
with the potable water
plant

Surface runoff

15.5

4.16

2.46

7.42

12.1

3.03

1.32

4.73

1.44

Clinch River

Poplar Creek

Poplar Creek

Clinch River

“Source: J. L. Kasten, Resource Management Plan for the Oak Ridge Reservation, Volume 21:
Water Conservation Plan for the Oak Ridge Reservation, ORNL/ESH-1 /V21, November 1986,
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Table 5.3.4. 1986 NPDES compliance st the Y-12 Plant

Effluent limits

. Percent
D ‘:":i‘::“ pffg;i‘:; Daily  Daily  Daily Daily of
av max av max compliance
(kg/d) (kg/d) (mg/L)  (mg/L)

301 Lithium 5.0 100
(Kerr Hollow pH units >6.5 <g.5 100
Quarry} Total suspended solids 30.0 50.0 100
Temperature, °C 305 100

Zirconium 3.0 100

302 Oil and grease 10.0 15.0 71
{Rogers Quarry) pH units >6.5 <8.5 100
Settleable solids, mL /L 0.5 100

Total suspended solids 30.0 50.0° 100

Temperature, °C 30.5 100

303 Ammonia (as N} 1.6 99
{New Hope Pond) Cadmium, total 0.0025 0.0035 96
Chromium, total 0.05 0.08 100

Copper, total 0.015 0.022 98

Dissolved oxygen s.ob 100

Dissolved solids 2000 100

Fluoride 1.5 20 100

Lead, total 0.012 0.17 100

Lithium, total 50 100

Mercury, total 0.0035 0.0080 90

Nitrogen, total (as N) 200 97

QOil and greast 10.0 15.0 100

pH units >6.5 <10.0 100

Settleable solids {mL/L) 0.50 100

Surfactants (as MBAS) 5.0 8.0 100

Total suspended solids 20.0° 99

Temperabure,*C 30.5 100

Zine, total 0.20 0.30 100

304 Oil and grease 10.0 15.0 100
(Bear Creek) pH units >6.5 <8.5 100
305 (leaking burial Qil and grease 10.0 15.0 100
grounds and wet weather pH units >6.5 <8.5 92
springs—Qil Pond #1) Total suspended solids 30.0 50.0 100
306 (seepage from burial Oil and grease 10.0 15.0 100
pit and surface water pH units >6.5 <8.5 100
runoff—Oil Pond #2) Total suspended solids 30.0 50.0 92
501 Central Pollution Cadmium, total 0.07 0.19 0.26 0.69 100
Control Facility (CPCF-I) Chromium, total 0.5 0.25 1.7 2.1 100
Copper, total 0.6 6.9 2.07 338 100

Cyanide, total 0.2 0.33 0.65 1.20 100

Lead, total 0.12 0.19 0.43 0.69 100

Nickel, total 0.65 1.1 2.38 3.98 100

Oil and grease 7.1 14.2 26.0 52.0 100

pH units 76.0 <9.0 100

Silver, total 0.07 0.12 0.24 0.43 100

Temperature, °C 30.5 100

Total suspended solids 8.5 16.4 31.0 60.0 98

Total toxic organics 0.6 89

Zinc, total 0.4 0.7 1.48 2.61 100
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Effluent limits

, Percent
Dlsct.large Effluent Daily Daily Daily Daily of
point parameter av max av max compliance
(kg/d) {(kg/d) (mg/L) (mg/L)

502 Central Pollution Cadmium, total 0.07 0.019 0.26 0.69 100
Controt Facility (CFCF-II) Chromium, total 0.50 0.75 1.7 2.77 100
and West End Copper, total 0.60 0.9 207 338 100
Treatment Cyanide, total 0.2 0.33 0.65 1.20 100
Facility (WETF) Lead, total 0.12 0.19 0.43 0.69 100

Nickel, total 0.65 1.10 2.38 398 100
Oil and grease 7.1 14.2 26.0 52.0 100
pH units >0.6 <5.0 100
Silver, total 0.07 0.12 0.24 0.43 100
Temperature, °C 30.5 100
Total suspended solids 85 16.4 31.0 60.0 100
Total toxic organics 0.6 213 100
Zinc, total 0.4 0.7 1.48 2.61 100

Category [ Qutfalls pH units >6.5 <B8.5 98

(precipitation runoff and

smali amounts of

groundwater)

Category I1 Outfalls pH units >6.5 <8.5 100

(cooling waters, condensate, Temperature? 100

precipitation runoff, and

building, roof, and founda-

tion drains)

Category III Outfalls pH units >6.5 <8.5 84

(process wastewaters)

Category IV Qutfalls pH units >6.5 <85 99

{untreated process

wastewaters)

623 (Steam Plant Fly pH units >6.5 <8.5 98

Ash Sluice Water

507 (5-3 Ponds Liguid Cadmium, total 0.14 0.38 0.26 0.69 100

Treatment Facility) Chromium, total 0.93 1.5 1.7 277 100

Copper, total 1.13 1.84 2.07 3.38 100
Cyanide, total 0.35 0.65 0.65 1.20 100
Lead, total 0.23 0.38 0.43 0.69 100
Nickel, total 1.30 2.17 2.38 398 100
Qil and grease 14.2 284 26.0 520 100
pH units >6.0 <9.0 100
Silver, total 0.13 0.23 0.24 0.43 100
Temperature, *C 30.5 100
Total suspended solids 16.9 327 310 60.0 100
Total toxic organics 1.16 2,13 100
Zinc, total 0.81 1.42 1.48 2.61 100

508 (Experimental Mobile Mercury, total 0.002 0.004 50

Wastewater Treatment PH units >6.5 <9.0 100

Facitity) Total suspended solids 30.0 45.0 100

510 (Waste Coolant Biochemical oxygen demand 1.33 2.65 No discharge

Processing Facility) Oil ard grease 150 200 No discharge

pH units >6.5 <90 No discharge
Temperature, °C 30.5 No discharge
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Table 5.3.4 (continued)

Effluent limits

Discharge Effluent . ; ) - Percent
point parameter Daily  Daily Daily Daily of
av max av max compliance

(kg/d) (kg/d) (mg/L)  (mg/L)

Total suspended solids 100.0 No discharge
Miscellaneous discharges Chromium, total 1.0 100
{cooling tower blowdown) Copper, total 0.5 1.0 100

Free available chlorine 0.2 0.5 89

pH units »6.5 <8.5 45

Temperature, °C 35 38 96

Zinc, total 0.5 1.0 100
Miscellaneous discharges pH units >6.5 <B.5 50
{demineralizers) Total suspended solids 30 50 50

*Limit not applicable during periods of increased surface runoff resulting from precipitation.

*Daily minimum.

“If discharge volume exceeds 8.0 X 10°gal/d as a result of precipitation, daily maximum is 100 mg/L.

“Temperature shall be controlled such that the stream temperature standards delincated in the General Water Quality Cri-
teria for the Definition and Control of Pollution in the Waters of Tennessee, as amended, are not violated as a result of this
discharge.
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Table 5.3.5. 1986 NPDES compliance at ORNL

. Discharge limitations

Percentage of

Dlsc}:::gc :g::c:“ Monthly  Daily  Monthly Daaily measurements
! po P elers Av Max Av Max in compliance
(kg/d)  (kg/d) {(mg/L) {mg/L)

X01

{Scwage Treatment

Plant) Biochemical oxygen 8.7 13.1 10 15 100

\ demand {(summer)
Biochemical oxygen 17.4 26.2 20 30 100
demand (winter)
Total suspended 26.2 39.2 30 45 99.4
solids
Ammonia (N} 3.5 5.2 4 6 100
(summer)
Ammonia (N) 78 11.8 9 13.5 100
(winter)
QOil and grease 8.7 13.1 10 15 98.3
Dissolved oxygen 6.0° 95.3
Residual chlorine 0.5 992
Fecal coliform, 200* 400 96.2
U geometric mean

X02

(Coal Yard Runoff

Treatment Facility) Temperature 30.5 100
Total suspended 50 915
solids :
Qil and grease 15.0 20,0 100
Chromium, total Q.2 0.2 100
Copper, total 1.0 1.0 100
Iron, total 1.0 1.0 96.3
Zinc, total 1.0 1.0 100

*Minimum.

*Colonies per 100 mL.

Note: The pH shall not be less than 6.0 standard units nor greater than 9.0 standard units. It shall be mon-
itored once per week by a grab sample taken at the effiuent for the following discharge points: X01, X02, X03,
X06, X07, X08, X09, X10, and X11. The percentage of pH measurcments in compliance at X07 were 97.5%,
95.7%, and 95.0%, respectively. At all other locations 100% of the measurements were in compliance.
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. 1986 NPDES compliance at ORGDP

Effluent limits

Percentage of

Discharge Effluent Monthly Daily Monthly Daily measyurements
point parameters av max av max in compliance
(mg/L} (mg/L) (kg/d) (kg/d)

001
(K-1700 discharge) Aluminum 1.0 16 87
Chromium 0.050 0.080 0.80 1.2 100
Nitrate—N 20 310 100
Suspended solids” 30 50 470 780 99
Oil and grease 10° 15 160 230 100
pH, units 6.0-9.0 100
Perchloroethylene 0.12 0.21 1.9 33 100
Triochloroethane 0.11 1.7 100
Methylenc chloride 0.035 0.54 100
Trichloroethylene 0.41 0.61 6.4 9.5 100
Lead 0.0080 0.93 0.12 14 99
Zinc 0.12 1.5 1.86 246 100
Total halomethanes 1.2 2.1 19 32 100
Beryllium 0.0010 0.0020 0.016 0.032 100
Cadmium 0.0040 0.010 0.060 0.16 100
Mercury 0.0013 0.01} 0.021 0.17 100
Selenium 0.12 0.3 1.9 438 100
Silver 0.014 0.027 0.22 0.42 100

003
K1407B° Cadmium 0.26 0.69 100
Chromium 1.71 2.77 100
Copper 2.07 3.38 100
Lead 0.43 0.69 100
Silver 0.24 0.43 100
Zinc 1.48 2.61 100
Cyanide 0.65 1.20 t00
TTO 213 100
Oil and grease 26 52 100
Nickel 2.38 3.98 100
TS8S k)| 60 93
PCB, ug/L 0.014 100

005
(K-1203 Sanitary Ammonia nitrogen 5.0 1.0 12 17.3 100
Treatment Facility) BOD 15 20 37 495 100
Chlorine residual 0.24 100
Dissolved oxygen s.0b 100
Fecal coliform, 200 400 97

No./100 mL
pH, units 6.09.0 100
Suspended solids 30 45 74 110 99
Settleable solids, 0.50 99
mL/L

Beryllium 0.0010 0.0020 0.0020 0.0050 100
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Table 5.3.6 (continued)

Effluent limits
Percentage of

Discharge Effluent Monthly Daily Meonthly Daily measurements
point parameters av max av max in compliance
(mg/L) {mg/L) (kg/d) (kg/d)
Cadmium 0.0040 0.010 0.010 0.025 100
Mercury 0.0013 0.011 0.0030 0.027 100
Selenium 0.12 0.31 0.30 0.77 100
Silver 0.014 0.027 0.035 0.067 100
Lead 0.008 0.93 0.02 2.30 96
Zinc 0.12 1.52 0.30 3.76 100
Perchloroethylene 0.12 0.21 0.30 0.52 100
Trichioroethane 0.11 0.27 100
Methylene chloride 0.035 0.087 100
Trichloroethylene 0.41 0.61 1.0l 1.51 100
Total halomethanes 1.23 2.05 3.04 5.07 100
(K-1007-B COD 20 25 120 150 79
Holding Pond) Chromium (total) 0.050 0.30 98
Dissolved oxygen 5.00 100
Fluoride 1.0 1.5 6.1 9.1 100
Oil and greas 10 15 61 %1 100
pH, units 6.0-9.0 100
Suspended solids” 30 50 182 304 100
007
(K-90t-A Holding Chromium {total) 0.05 0.68 94
Pond) Fluoride 1.0 1.5 4.2 6.3 100
Oil and grease 10 15 42 63 100
pH, units 6.0-10 100
Suspended solids® 30 50 125 210 100
009
(Sanitary Water Suspended solids® 30 50 34 51 100
Plant) Aluminum 5.0 10 57 11 100
Sulphate 1400 1600 100
pH, units 6.0-9.0 100

“Limit applicable only during normal operations. Not applicable during periods of increased discharge due to sur-
face run-off resulting from precipitation.

*Daily minimum.

‘During the characterization of this effluent point more data are obtained and reported but arc not subject to lim-
its at this time.

“Because of the small flow rates at the K-710 sanitary treatment facility, (discharge point W27), a rapid sand
filter was installed May I, 1978, eliminating the surface discharge and the need for monitoring.



Table 5.3.7. 1986 Oak Ridge installations NPDES compliance experience
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. Noncompliance Number Percentage
Month Installation of total
parameters . .
noncompliances  compliance
January Y-i2 Plant Suspended solids, Hg, pH 8 98
ORNL None 0 100
ORGDP Suspended solids® 2 99.8
February Y-12 Plant  pH, TTO! 2 99
ORNL None 0 100
ORGDFP Fecal coliform, suspended 11 98.8
solids, COD, Al
March Y-12 Plant pH, suspended solids, 17 98
TTO, total nitrogen
ORNL None 0 100
ORGDP Fecal coliform 3 99.8
April Y-12 Plant pH 10 98
ORNL pH 1 99
ORGDP Fecal coliform 1 99.9
May Y-12 Plant pH and Cl 7 98.6
ORNL QOil and grease, 5 96
suspended solids
ORGDP Al, Cr 3 99.8
June Y-12 Plant pH, total nitrogen 12 98
ORNL Cl 1 99
ORGDP Al 2 99.9
July Y-12 Plant pH, TTO, Cl, Cu i3 98
ORNL DO, Zn, TSS, ] 98.6
fecal coliform
ORGDP Al, COD, Cr 5 99.4
"August Y-12 Plant pH, suspended solids 6 99
ORNL pH, TSS, oil and greasc 11 96
ORGDP COD, Cr 4 99.6
September Y-12 Plant pH 7 98.6
ORNL TSS, fecal coliform 3 99.0
ORGDP COD, Al 2 99.8
October Y-12 Plant pH, visible foam 14 98
ORNL Fecal coliform, oil 7 98.7
and grease, TSS,
suspended solids, Cl
ORGDP COD, Pb 4 99.6
November Y-i2 Plant Cl, Hg, upper pH 14 98.0
ORNL TSS 5 99.0
ORGDP Visible foam, Pb 6 99.7
72-h monthly composite
sample, COD
December Y-12 Plant Visible foam, ammonia, 14 98.8
copper, mercury, pH,
free chlorine
ORNL Not available 2 99.99
ORGDP Not available 12 98.6

“Unpermitted discharge.
*Sample not analyzed within required holding time.



165

\

=
-
L
-

uuuuuuuuuuu

mmmmmmmmmmm

m wm %m ww mmm moﬂnm
| P o I IS R E)
; M
| EE N 1 Rirnicis
3 2 ftgaiiiing
s T LT

mmmmmmmmmmm



YEAR
ig. 5.3.10. NPDES compliance for oil
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Fig. 5.3.8. NPDES compliance for total suspended

solids at Rogers Quarry (302).
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Fig. 5.3.35. NPDES compliance for pH at seeps
from burial pit (306).
100 —
Fi- 3 o
]
z
!
& sl
=
[=]
Q
*
28 +—

YEAR

Fig. 5.3.36. NPDES compliance for total suspended
solids at seeps from burial pit (306).

Increased compliance for oil and grease and total
suspended solids resulted from replacement of
rusty discharge pipes.

NPDES pH compliances at the Oak Ridge
Y-12 Plant Category I, II, II1, and IV outfalls
are given in Figs. 5.3.37 through 5.3.41. NPDES
pH compliance at discharge point 623 is given in
Fig. 5.3.42.
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Compliances at discharge point 507 for
cadmium, chromium, copper, cyanide, lead,
nickel, oil and grease, pH, silver, temperature,
total suspended solids, total toxic organics, and
zinc are given in Figs. 5.3.43 through 5.3.55.
Cadmium, chromium, copper, lead, nickel, oil and
grease, pH, silver, temperature, total toxic
organics, and zinc were all 100% in compliance.
Total suspended solids and cyanide were 99% in
1985 and 100% in 1986.

Percentages of NPDES compliance at
discharge point 508 for mercury, pH, and total
suspended solids are given in Figs. 5.3.56 through
5.3.58.

The compliances at cooling tower discharges
for chromium, copper, free available chlorine,
pH, temperature, and zinc are given in Figs.
5.3.59 through 5.3.64. Compliances for
determineralizer discharges for pH and total
suspended solids are given in Figs. 5.3.65 and
5.3.66. Central Pollution Control Facility
compliances for all parameters are given in Figs.
5.3.67 and 5.3.68. The low compliance for TTO
shown in Fig. 5.3.67 is a result of operational
problems with phenols.

Concentrations for Qak Ridge Y-12 Plant
discharge points are given in Tables 5.3.8 through
5.3.29.

ORNL. NPDES compliances at ORNL
discharge point X01 for ammonia (as N),
biochemical oxygen demand, residual chlorine,
fecal coliform, pH, settleable solids, and
suspended solids are given in Figs. 5.3.69 through
5.3.75. The 1986 improvement in compliance
rates for all parameters except fecal coliform is a
result of the new Sewage Treatment Plant. Some
problems with fecal coliform levels have occurred
because of reductions in chlorine levels.

Concentrations for ORNL discharge points are
given in Tables 5.3.30 through 5.3.42.

ORGDP. Compliances at ORGDP discharge
point 001, K-1700 discharge, for aluminum,
chromium, nitrate, suspended solids, and pH are
given in Figs. 5.3.76 through 5.3.80. Compliances
for lead are given in Fig. 5.3.81. Compliances for
oil and grease, perchloroethyliene, trichloroethane,
methylene chloride, trichloroethylene, zine, total
halomethanes, beryllium, cadmium, mercury,
selenium, and silver are given in Figs. 5.3.82

. through 5.3.93.
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Fig. 5.3.37. NPDES compliance for pH at Category
I ouifalls.
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Fig. 5.3.38. NPDES cempliance for pH at Category
I1 outfalls.

Compliances at discharge point 005, K-1203
Sanitary Treatment Facility, for ammonia, BOD,
residual chlorine, dissolved oxygen, fecal coliform,
pH, suspended solids, and settleable solids are
given in Figs, 5.3.94 through 5.3.101.
Compliances during 1985 and 1986 for beryllium,
cadmium, mercury, selenium, silver, lead, zinc,
perchloroethylene, trichloroethane, methylene
chioride, trichloroethylene, and total
halomethanes are given in Figs. 5.3.102 through
5.3.113.

Compitances at discharge point 006, K-1007-B
Holding Pond, for COD, chromium, dissolved
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Fig. 5.3.39. NPDES compliance for temperature at
Category 1I outfalls.
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Fig. 5.3.40. NPDES compliance for pH at Category
11T outfalls.

oxygen, fluoride, oil and grease, pH, and and
suspended solids are given in Figs. 5.3.114
through 5.3.120,

The NPDES compliances at discharge point
007, K-901-A Holding Pond, for chromium,
fluoride, oil and grease, pH, and suspended solids
are given in Figs. 5.3.121 through 5.3.125.
Compliances at discharge point 009, K-1515,
Sanitary Water Plant, for suspended solids,
aluminum, sulphate, and pH are given in Figs.
5.3.126 through 5.3.129.

Concentrations for ORGDP discharge points
are given in Tables 5.3.43 through 5.3.57.
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Table 5.3.10. 1986 NPDES Permit Number TN 0002968
Discharge Point 302° (Part 2)

Concentration
(mg/L)
Month Max Min Av Max Min Av Max Min Av Max Min Av
Cadmium Chromium Copper Iron
January <0.002 <0002 <0.002 0.03 <0.01 <0.015 0015 <0.004 <0.007 17.0 0,17 441
February <0.002 <0.002 <0.002 <{.01 <0.01 <0.01 <0.004 <0.004 <0.004 0.29 0.12 0.19
March <0.002 <0002 <0.002 <0.01 <0.01 <0.01 <0.004 <0.004 <0.004 0.16 0.08 0.11
April <0.002 <0.002 <0.002 <0.01 <0.01 <0.01 <0.004 <0.004 <0.004 0.10 0.07 0.825
May 0004 <0.002 <0.0025 | <0.01 <0.01 <0.01 <0.004 <0.004 <0.004 0.17 <006 <0.12
June <0.002 <0.002 <0.002 <0.01 <0.01 <0.01 .005 <0004 <0.0042 009 <0.06 <0.066
July <0.002 <0.002 <0.002 <0.01 <0.01 <0,01 <0.004 <0.004 <0.004 010 <006 <0.08
August <0.003  <0.002 <0.0023 | <0.01 <0006 <0.009 | <0.004 <0.002 <0.0035 0.12 0.04 0.07
September  <0.003 <0.003 <0.003 <0.006 <0006 <0.006 @ <0002 <0.002 <0.002 0.07 0.03 0.05
October <0.003 <0003 <0.003 <0.006 <0006 <0.006 | <0.002 <0.002 <0.002 0.16 0.07 0.095
November <0.003 <0003 <0.003 <0.006 <0.006 <0.006 0003 <0.002 <0.002 0.28 0.04 0.19
December <0.003 <0.003 <0.003 <0006 <0.006 <0.006 0.008 0.002 0.004 1.4 0.21 0.55
Nickel Zinc Lead PH (units}
January 0.03 <0.01 <0.02 0.05 <0.02 <0.03 <0.01 <0.,01 <0.01 8.4 79 Na?
February <001 <0.0] <0.01 <0.02 <0.02 <0.02 <0.01 <0.01 <0.01 79 7.1 NA
March <0.01 <0.01 <0.01 <0.02 <0.02 <0.02 <0.01 <0.01 <0.01 8.4 1.5 NA
April <0.01 <0.01 <0.01] <0,02 <0.02 <0.02 <0.01 <0.01 <0.01 8.7 14 NA
May <0.01 <0.01 <0.0] <0.02 <0.02 <0.02 <0.01 <{.01 <0.01 9.0 8.3 NA
June <0.0] <0.01 <0.01 <0.02 <0.02 <0.02 <0.01 <0.01 <0.01 9.0 3.8 NA
July <001 <0.01 <0.01 <0.02 <0.02 <0.02 <0.01 <0.01 <0.01 9.1 9.0 NA
August <0.01 <0.007 <0.0093 0.02 <0.003 «<0.016 | <0.02 <0.01 <0.013 9.5 8.9 NA
September  <0.007  <0.007 <0.007 0.007 <0.001 <0.003 | <0.02 <0.02 <0.02 9.5 8.3 NA
October <0.007 <0.007 <0.007 0.005 0001 <0.02 <0.02 <0.02 <0.02 8.7 7.4 NA
November <0.007 <0.007 <0.007 0.003 <0.001 <0.001 | <0.02 <0.02 <0.02 8.2 6.8 NA
December  <0.007 <0.007 <0.007 0.006 <0.00! <0.003 | <0.02 <0.02 <0.02 8.3 8.2 NA

“Y_12 Plant, Rogers Quarry; sample ID W44,
NA-—not applicable.
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Table 5.3.11. 1986 NPDES Permit Number TN 0002968
Discharge Point 3027 (Part 3}

Concentration
{mg/L)

Month Max Min Av Max Min Av

Turbidity (NTU) Temperature (°C)
January 4.0 006 24 9.3 1.6 85
February 53 0.65 2.6 8.4 8.0 8.2
March 2.7 033 1.38 | 13.0 3.0 99
April 35 14 2.2 17.0 121 146
May 51.0 2.5 15.4 220 161 198
June 3t 1.4 2.1 28.1 23.1 258
July 70 04 35 30.2 274 286
August 80 025 4.81 26.7 257  26.1
September 25 LS 2.2 260 213 235
October 41 18 3.2 238 165 196
November 58 09 36 164 130 149
December 7.0 4.0 5.5 127 101 117

“Y-12 Plant, Rogers Quarry; sample ID W44,
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Table £.3.13. 1986 NPDES Permit Number TN 0002968
Discharge Point 303° (Part 2)

Concentration

(mg/L)
Month Max Min Av Max Min Av Max Min Av Max Min Av
Residual chlorine Perchloroethylene Sertleable solids (mL/L) Dissolved oxygen
January 0.40 0.20 0.300 0.025 <0.010 <0.014 | <0.1 <0.1 <0.1 122 9.0 10.60
February 0.20 <0.10 <0.180 0.013 <0.010 <0.0t1 | <0.1 <01 <0.1 11.2 8.7 9.80
March 0.30 0.20 0.220 <0.010 <0.010 <0.010 | <0.1 <0.1 <0.1 11.1 84 9.80
April 0.30 0.20 0.220 <0.010 <0.010 <0.010 | <0.1 <0.1 <0.1 140 69 10.60
May 0.40 <0.10 <0.200 <0.010 <0.010 <0.010 | <0.1 <0.1 <0.1 99 64 8.20
June 0.60 0.20 0.410 <0.010 <0.010 <0.010 | <01 <0.1 <0.1 10.8 6.0 8.30
July 0.40 0.25 0.300 <0.010 <0010 <0.010 0.1 0.1 0.1 11.0 170 8.80
August 0.25 0.20 0.225 <0.010 <0.010 <0.010 | <0.1 <0.1 <0.1 10.1 6.2 8.10
September 0.25 <0.10 <0.140 <0.010 <0.010 <0.010 | <0.1 <0.1 <0.1 99 58 7.20
October 040 <0.10 <D.280 <0.010 <0.010 <0.010 ; <0.1 <0.1 <0.1 10.3 6.2 8.1
November 0,30 <010 <0.100 | <100 <10.0 <10.0 <0.1 <0.1 <0.1 10.1 71 8.6
December 1.20 <010 <0400 | <10.0 <10.0 <10.0 <0.1 <0.1 <0.1 11.3 8.2 9.30
Annual .20 <010 <0200 | <10.00 <0.010 <1.700 | <0.1 <0.1 <0.1 140 58 8.00
Otl and grease Total suspended solids Zinc Nitrogen (total)
January <2 <2 <2.0 13.0 <5 <7.60 0.100 0.060 0.070 56 37 4.50
February 5 <2 <28 92.0 <5 <27.5 0.110 0.050 0.070 8.7 5.7 6.60
March <2 <2 <2.0 140.0 <5 <42.0 0.080 0.040 0060 | 53.0 4.1 17.10
Aopril <2 <2 <2.0 <5.0 <5 <5.00 0.070 0.030 0.048 4.4 33 3.90
May 3 <2 <2.3 <5.0 <5 <5.00 0.040 0.020 0.030 50 30 38
June <2 <2 <2.0 5.5 <5 <5.10 0.040 0.030 0.033 | 230 3.3 8.68
July <2 <2 <2.0 98.0 <5 <23.6 0.130 0.020 0.054 48 3.1 1.80
August 3 <2 <2.2 32,0 <5 <12.5 0.040 0.030 0.030 5.7 2.3 1.50
September 3 <2 <2.1 14.0 <5 <6.20 0.060 0.030 0.044 31 2.8 293
Qctober 4 <2 <20 14.0 <5 <9.27 0.100 0.040 0.054 40 30 3.40
November 4 <2 <2.0 17.0 <5 <7.35 0.093 0.042 0.066 40 30 3.48
December 3 <2 <2.0 19.0 <5 <7.40 0.162 0.044 0.073 48 kR 3190
Annual 5 <2 <2.1 140.0 <5 <13.20

“Y-12 Plant, New Hope Pond; sample ID W45,



Table 5.3.14. 1986 NPDES Permit Number TN 0002968

187

Discharge Point 303° (Part 3)

Concentration
{mg/L)
Month Max Min Av Max Min Av Max Min Av Max Min Av
Cadmium Lead Copper Mercury
January <0.002 <0.002 <0.0020 | <0.01 <001 <0.010 0.018 0.008 0.012 | 0.0048 0.0018 0.0030
February <0.002 <0.002 <0.0020 0.01 <001 <0010 0.018 0.004 0.011 | 0.0031 0.0016 0.0020
March <0.002 <0.002 <0.0020 | <0.01 <0.0! <0.010 0.014 0.007 0011 | 0.0049 0.0011 0.0025
April <0.002 <0002 <0.0020 | <001 <001 <0.010 0.010 0.007 0.008 | 0.O0!5 0Q.0010 0.0012
May <0.002 <0.002 <0.0020 | <0.061 <0.01 <0.010 0.008 0.005 0.007 | 0.0009 0.0007 0.0008
June <0.002 <0.002 <0.0020 | <0.01 <001 <0.0i0 0.009 0.009 0.009 | 0.0014 0.0007 0.0011
July <0.002 <«<0.002 <0.0020 002 <001 <0012 0.029 <0.004 <0.012 | 0.0054 0.0011 0.0021
August <0.003 <0002 <0.0025 | <0.02 <001 <0.015 0.009 0.006 0.007 | 0.0017 00010 0.0013
September  <0.003 <0.003  <0.0030 002 <«<0.02 <0.020 0.008 0.005 0.006 | 0.0018 0.0007 0.0011
October <0.003 <0.003 <0.0030 | <0.02 <0.02 <0020 0.014 0.006 0.008 | 0.0024 0.0010 0.0014
November 0012 <0.003 0.0035 | <0.07 <002 <0020 0.014 0.004 0.008 | 0.0400 0.0009 0.0048
December  <0.003  <0.003 <0.0030 | <002 <002 <0.020 0026 <0.002 <0.008 | 0.0460 0.0014 0.0053
Temperature (°C) Biochemical axygen demand|  Chemical oxygen demand PH (units)

January 14.3 6.7 11,40 <5.0 <5 <5.0 23 6.6 14.5 6.8 8.4 NA's
February 157 12.3 13.70 <5.0 <5 <5.0 42 <5.0 <17.0 6.8 N " NA
March 15.8 12.8 14.10 8.0 <5 <58 45 10.0 231 7.3 7.8 NA
April 19.7 17.2 18.40 <5.0 <5 <50 11 5.0 8.0 1.0 9.5 NA
May 21.3 17.7 20.5 <5.0 <5.0 <50 13 8.0 10.2 1.0 g4 NA
June 24.0 21.6 23.00 <5.0 <5 <5.0 13 88 10.7 7.2 84 NA
July 25.7 2315 24.40 <5.0 <5 <5.0 29 7.0 13.0 6.9 88 NA
August 24.7 220 23.40 <50 <5 <5.0 10 <50 <6.9 6.9 8.5 NA
September 231 200 22,20 <5.0 <5 <50 10 4.9 7.3 1.0 8.4 NA
October 239 18.5 20.00 <5.0 <5 <5.0 12 6.4 9.3 6.6 8.1 NA
November 21.5 14,2 18.00 94 <3 <5.0 200 53 36.5 6.5 8.8 NA
December 15.9 1.6 13.60 6.0 <5 <5.0 61 <5.0 <13.6 6.7 8.3 NA

?Y-12 Plant, New Hope Pond; sample ID W45,
NA = not applicable.
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Table 5.3.15. 1986 NPDES Permit Number TN 0002968

Discharge Point 304 (Part 1Y

Concentration
(mg/L)
Month Max Min Av Max Min Av Max Min Av Max Min Av
Oil and grease Biochemical oxygen demand Chemical oxygen demand Dissolved solids
January <2 <2 <2 <5 <5 <5 <10 <5.0 <7.00 : 280 150 198
February 10 <2 <4 <5 <5 <5 26 <50 <1530 | 240 130 190
March 3 <2 <2 <5 <5 <5 18 <5 <9 230 160 188
April <2 <2 <2 <5 <5 <5 19 <5 <10.25 | 280 210 250
May 3 <2 <2 <5 <5 <5 11 <50 <7.70 | 290 180 220
June 3 <2 <2 <5 <5 <5 21 59 10.20 | 240 200 212
July <2 <2 <2 <5 <5 <5 12 8.0 9.80 | 370 170 234
August <2 <2 <2 1.7 <5 <6.1 17 7.5 11.90 | 400 180 250
September <2 <2 <2 <5 <5 <5 31 <50 <13.30 | 610 140 335
Qctober 4 <2 <2 <5 <5 <5 93 8.5 28.50 | 460 250 366
November <2 <2 <2 <5 <5 <5 26 50 17.00 | 380 290 333
December 3 <2 <2 <5 <5 <5 14 5.1 9.20 | 260 150 218
Total suspended solids Nitrates {as N) Conductivity {umhosfem) Dissolved oxygen

January <5 <50 <5.0 16.0 5.20 10.1 430 400 410 12.5 11.] 11.9
February 52 <5.0 19.0 | 18.0 4,00 10.1 %0 290 330 1.2 10.2 11.0
March 52 <50 «17.0 14.0 4.20 8.6 370 280 326 12.2 9.8 11.0
April <5 <5.0 <50 | 18.0 8.10 13.8 390 360 378 929 8.5 9.5
May 20 <50 <8.0 11.0 2.00 4.5 660 380 452 8.5 1.4 8.0
June 13 B.5 10.9 5.2 0.60 2.1 460 380 418 1.5 5.7 6.8
July 25 <5.0 124 23.0 0.60 7.8 480 370 422 9.1 6.0 1.7
August 78 <50 <338 36.0 0.27 11.3 370 340 357 9.1 7.4 8.2
September 43 15.0 290 14.0 4.00 9.2 560 410 488 9.0 6.1 7.4
Qctober 34 <50 <206 30.0 4,00 18.8 580 430 513 8.9 7.4 8.2
November 45 <50 <170 22.0 8.%0 13.7 560 530 545 8.8 7.3 8.2
December <5.0 9.6 14.0 310 7.4 460 340 408 16.5 8.9 99

26

7Y -12 Plant; sample [D W46,
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Table 5.3.16. 1986 NPDES Permit Number TN 0002968
Discharge Point 304° (Part 2)

Month Max Min Av Max Min Av
Turbidity (NTU) PH (units)

January 6.0 <0.05 <3.06 | 8.4 81 NA
February 35.0 4.00 12.80 1.8 6.9 NA
March 7.0 0.37 2.90 8.2 7.6 NA
April 5.0 0.30 310 8.0 7.8 NA
May 9.3 2.30 5.40 8.2 6.9 NA
June 10.0 4.00 6.40 8.5 6.8 NA
July 100.0 450 33.20 7.8 6.8 NA
August 15.0 6.70 10,30 7.7 7.1 NA
September 18.0 1.00 8.80 74 6.7 NA
QOctober 93.0 5.50 29.30 7.5 6.6 NA
November 510 400 2000 | 69 68 NA
December 5.7 2.10 4.40 8.3 6.6 NA

“Y-12 Plant, Bear Creek; sample ID W46,
*NA = not applicable.
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Table 5.3.20. 1986 NPDES Permit Number TN 0002968

Discharge Point 501° (Part 2)
Concentration
(mg/L)
Month Max Min Av Max Min Av Max Min Av Max Min Av
Zine Total toxic organics Total suspended solids Stlver
January 0.60 0.60 0.60 <0.153 <0.153 <0.153 12.0 12,0 120 | <0.01 <0.01 <0.01
February 1.3 0.32 0.73 0.083 <«<0.014 <0.035 18 11 15 <0.01 <0.01 <0.01
March 0.62 0.24 0.36 <0.145 <0.01 «<0.09 25 6 14.5 | <0.01 <0.01 <0.01
April 0.38 0.11 0.22 1.586 0.017 0.434 14 <5 <74 | <0.01 <0.01 <0.01
May 1.0 0.06 0.26 1.224 <0.01 <0.223 35 <5 <126 | <0.01 <0.01 <0,01
June .21 0.07 0.14 3.01 <0010 <0.649 27 13 200 | <0.01 <0.01 <0.01
July 0.20 0.07 0.13 0.227 0.054 0.171 30 9 146 | <0.01 <0.01 <0.01
August 0.16 .0.11 0.14 2.59 0.26 1,05 46 10 25 <0.04 <0.01 <0.02
September 0,22 0.12 0.16 4.75 <0.01 <0.96 34 22 28 <002 <0.004 <0.007
October 0.22 0.07 0.14 0.39 <0.01 «<0.07 28 15 208 | <0.004 <0.004 <0.004
November 0.06 0.03 0.05 0.55 <0.01 <0.34 30 <5 <135 | <0.004 <0.004 <0.004
December 0.134 0.026 0.070 0311 <0.0) <0.0596 18 <5 <10 <0.004 <0.004 <0.004
PH (units) Color funits) Sodium Nitrates (N}

January 7.2 7.2 15 15 15 250 250 250 3.8 3.8 3..8
February 8.0 6.9 35 20 30 330 250 303 0.3 0.2 0.4
March 7.3 6.8 85 10 27 450 270 384 6.3 0.2 1.8
April 19 6.9 30 10 18 1300 370 825 0.3 0.1 0.18
May 1.6 7.0 25 1.5 13.1 1200 480 754 0.3 0.14 0.21
June 6.9 6.5 40 15 2 1800 550 872 0.3 0.20 0.26
July 7.9 6.7 25 1.5 15.3 1000 380 636 0.2 0.1 0.12
August 6.8 6.3 2 <1.0 <1.5 289 220 262 100.0 0.06 ‘33.49
September 6.9 6.4 5 1.0 22 487 140 314 0.4 <0.1 <0,16
October 8.3 6.1 20 <1.0 <4.3 474 277 340 8.5 0.1 2.22
November 8.1 6.0 5 <1.0 <2 305 133 200 0.8 0.2 0.4
December 8.7 6.7 1.5 <1.0 <1.0 315 149 199 0.3 <0.1 <0.17

“Y-12 Plant, Central Pollution Control Facility I; sample ID W53,
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Table 5.3.22. 1986 NPDES Permit Number TN 0002968
Discharge Point 501 (Part 4)

Concentration

{mg/L)
Month Max  Min Av Max Min Av
fron Mercury
January 0.35 035 035 ) <0.0005 <0.0005 <0.0005
February 20 ¢34 1.2 <0,0005 <0.0005 <0.0005
March 2.6 087 1.5 0.0013 <0.0005 <0.0007
April 37 0.29 181 00006 <0.0005 <0.0005
May 1.1 0.15 041 | <0.0005 <0.0005 <0.0005
June 6.7 0.87 289 | <0.0005 <0.0005 <0.0005
July 580 150 342 ) <0.0005 <0.0005 <0.0005
August 1.1 0.65 0.86 | <0.0005 0.0002 <0.0004
September 0.6 0.27 037 0.0002 <0.0002 <0.0002
October 525 014 237 0.0004 <0.0002 <0.0002
November 1,53 0.57 1.01 0.0002 <0.0002 <0.0002
December 512 012 1.56 0.0006 <0.0002 <0.0003

“Y-12 Plant, Central Poliution Control Facility I; sample ID

W53,
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Table 5.3.26 1986 NPDES Permit Number TN 0002963
Discharge Points *

Category H‘
Concentration
Quarter Max Min Av Max Min Av Max Min Av Max Min Av
Discharge Point 016 Discharge Point 020
pH (units) Temperature (°C} pH (units) Temperature (°C)
First 78 1.8 NA 103 103 103 NF NF NA NF NF NF
Second 74 74 NA 170 170 170 85 85 NA 147 147 147
Third 74 14 NA 240 240 240 82 82 NA 234 234 234
Fourth 65 65 NA 206 206 206 67 67 NA 204 204 204
Discharge Point 023 Discharge Point 025
pH (units) Temperature (°C) pH (units) Temperature (°C)
First 78 78 NA 384 384 384 77 7.7 NA 697 697 697
Second 7.8 7.8 NA 538 538 538 71 71 NA T20 720 720
Third 70 70 NA NF NF NF NF NF NA NF NF NF
Fourth  NF NF NA NF NF NF 70 7.0 NA 699 699 699
Discharge Point 026 Discharge Point 029
pH (units) Temperature (°C} pH (units) Temperature (°C)
First 7.8 78 NA 618 618 618 8.1 81 NA 205 205 2035
Second 7.6 7.6 NA 670 670 670 67 67 NA 318 318 3138
Third NF NF NA NF NF NF NF NF NA NF NF NF
Fourth 7.4 74 NA 651 651 651 7.5 7.5 NA 600 600 60.0
Discharge Point 030 Discharge Point 035
pH funits) Temperature (°C) pH (units) Temperature (°C)
First NF NF NA NF NF NF 73 73 NA 168 168 168
Second 8.4 84 NA 207 207 207 70 710 NA 171 1701 171
Third NF NF NF NF NF NF 75 75 NA 268 268 268
Fourth NF NF NA NF NF NF 73 7.3 NA 208 205 205
Discharge Point 043 Discharge Point 046
PpH (units) Temperature (°C) pH (units) Temperature (°C)
First 71 7.1 NA 10.7 107 107 §0 80 NA 382 382 382
Second 7.2 72 NA 171 171 171 77 77 NA 448 4438 4438
Third 71 7.1 NA 239 239 239 77 7.7 NA 283 283 283
Fourth 6.6 66 NA 217 2.7 217 69 69 NA 2345 345 345
Discharge Point 054 Discharge Point 058
pH (units) Temperature (°C) pH (units) Temperaiure (*C}
First g1 81 NA 158 158 138 73 1.3 NA 101 101 101
Second 73 7.3 NA 211 211 2L 76 76 NA 114 114 114
Third 76 16 NA 262 262 262 78 78 NA 256 256 256
Fourth 71 7.0 NA 212 212 212 67 67 NA 218 218 218
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Table §.3.26 (continued)

Concentration
Quarter Max Min Av Max Min Av Max Min Av Max Min Av
Discharge Point 060 Discharge Point 066
PH (units) Temperature (°C) pH (units) Temperaiure (°C}
First 7.2 7.2 NA 9.8 9.8 9.8 7.4 74 NA 236 236 236
Second 6.9 6.9 NA 205 205 205 8.1 81 NA 330 330 330
Third 15 7.5 NA 2719 279 279 1.7 1.7 NA 334 334 334
Fourth 6.9 6.9 NA 212 212 212 7.9 7.9 NA 365 365 36.5
Discharge Point 068 Discharge Point 073
pH (units) Temperature {°C) PH (units) Temperature (°C)
First 7.8 7.8 NA 56.3 56.3 56.3 7.6 7.6 NA 276 276 276
Second 1.7 7.7 NA 584 584 3584 1.8 7.8 NA 227 227 2.7
Third 7.3 7.3 NA 455 455 455 NF NF NA NF NF NF
Fourth 1.7 1.7 NA 262 262 26.2 NF NF NA NF NF NF
Discharge Point 074 Discharge Point 075
pH (units) Temperature (°C) PH (units) Temperature (°C)
First 7.9 79 NA 1.0 11.0 110 15 75 NA 129 129 129
Second NF* NF NA NF NF NF NF NF NA NF NF NF
Third NF NF NaA NF NF NF NF NF NA NF NF NF
Fourth NF NF NA NF NF NrF NF NF NA NF NF NF
Discharge Point 077 Discharge Point 081
PH (units) Temperature (°C) PH (units) Temperature (°C)
First 6.8 6.8 NA 157 157 157 7.5 7.5 NA 150 150 150
Second NF NF NA NF NF NF NF NF NA NF NF NF
Third NF NF NA NF NF NF NF NF NA NF NF NF
Fourth NF NF NA NF NF NF 8.1 81 NA 133 133 133
Discharge Point 087 Discharge Point 092
PH (units) Temperature (*C) PH (units} Temperature (°C}
First 6.9 6.9 NA 8.4 8.4 8.4 NF NF NA NF NF NF
Second 8.1 8.1 NA 208 208 208 NF NF NA NF NF NF
Third 1.8 7.8 NA 210 210 2i0 NF NF NA NF NF NF
Fourth 7.1 7.1 NA 221 221 221 B1 8@ NA 128 128 128
Discharge Point 093 Discharge Point 094
PH (units} Temperature (°C) PH (units) Temperature (°C)
First NF NF NA NF NF NF NF NF NA NF NF NF
Second NF NF NA NF NF NF NF NF NA NF NF NF
Third NF NF NA NF NF NF NF NF NA NF NF NF
Fourth 1.6 1.6 NA 152 152 152 8.0 80 NA 131 131 131
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Table 5.3.26 (continued)

Concentration

Quarter Max Min Av Max Min Av  Max Min Av  Max Min Av
Discharge Point 095 Discharge Point 096
pH (units) Temperature (°C} pH (units) Temperature (°C)
First NF NF NA NF NF NF 79 79 NA 130 130 130
Second NF NF NA NF NF NF 76 16 NA 154 154 154
Third NF NF NA NF NF NF 68 68 NA 209 209 209
Fourth 7.8 78 NA 118 118 118 74 74 NA 205 205 205
Discharge Point 098 Discharge Point 111
pH (units) Temperature {°C) PH (units) Temperature (°C)
First 30 80 NA 8.0 8.0 8.0 73 73 NA 156 156 156
Second NF NF Na NF NF NF 72 72 NA 230 230 230
Third NF NF NA NF NF NF NF NF NA NF NF NF
Fourth 80 80 NA 135 135 135 78 78 NA 137 137 137
Discharge Point 112 Discharge Point 117
PH (units) Temperature (°C) pH {units) Temperature (°C)
First NF NF NA NF NF NF 80 80 NA 329 329 329
Second NF NF NA NF NF NF 79 19 NA 258 258 258
Third NF NF NA NF NF NF 69 69 NA 472 472 472
Fourth 82 82 NA 134 134 134 77 7.7 NA 404 404 404
Discharge Point 123 Discharge Point 131
pH {units) Temperature {°C) pH (units) Temperature (°Cj
First NF NF NA NF NF NF 76 16 NA 11.% 119 119
Second 7.3 7.3 NA 234 234 234 7.8 78 NA 255 255 255
Third NF NF NA NF NF NF NF NF NA NF NF NF
Fourth 78 78 NA 158 158 1538 7.6 76 NA 148 148 148
Discharge Point 133 Discharge Point 144
PH (units) Temperature (°C} pH (units) Temperature (°C)
First 76 16 NA 218 218 2I.8 82 82 NA 203 203 203
Second 71 7.0 NA 253 253 253 NF NF NA NF NF NF
Third 70 70 NA 227 227 227 NF NF NA NF NF NF
Fourth 70 70 NA 200 200 200 74 78 NA 162 162 162
Discharge Point 185 Discharge Point 188
pH (units) . Temperature (°C) pH (units) Temperature (°C}
First 84 B84 NA 112 112 112 7.7 17 NA 150 150 150
Second 7.5 7.5 NA 300 300 300 75 15 NA 210 210 210
Third NF NF NA NF NF NF NF NF NA NF NF NF
Fourth 72 7.2 NA 480 480 480 NF NF NA NF NF NF
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Table 5.3.26 (continued)

Concentration

Quarter Max Min Av Max Min Av Max Min Av Max Min Av

Discharge Point 203 Discharge Point 213
PH (units) Temperature (°C) pH f(units) Temperature (°C)
First 8.2 82 NA® 142 14.2  14.2 1.2 72 NA 119 119 119

Second NF° NF NA NF NF NF 7.0 70 NA 215 215 2.5
Third NF NF Na NF NF NF 7.3 73 NA 284 284 284
Fourth NF NF NaA NF NF NF 7.6 76 NA 151 151 151

Discharge Point 219 Discharge Point 238
pH (units) Temperature (°C) PH (units) Temperature {°C)
First NF NF NA NF NF NF 8.3 83 NA 150 150 150

Second NF NF NA NF NF NF NF NF NA NF NF NF
Third NF NF NA NF NF NF 7.4 74 NA 252 252 252
Fourth 19 7.9 NA 147 147 147 6.9 69 NA 199 199 199

Discharge Point 239 Discharge Point 240
PH (units) Temperature (°C} PH (units) Temperature {°C)
First 8.5 8.5 NA 148 148 1438 8.2 8.2 NA 153 153 153

Second NF NF NA NF NF NF NF NF NA NF NF NF
Third 7.6 76 NA 252 252 252 1.7 77 NA 252 252 252
Fourth 6.8 68 NA 1983 198 198 6.9 6.9 NA 197 197 197

Discharge Point 241
pH (units) Temperature (°C)

First 8.1 81 NA 151 151 151
Second NF NF NA NF NF NF
Third 1.8 78 NA 252 252 252
Fourth 7.0 7.0 NA 201 2001 20t

2Y-12 Plant; Category I and II. No discharge was noted from the following Category II
outfalls in 1986: 013, 024, 027, 028, 040, 053, 039, 069, 076, 078, 079, 080, 084, 100, 115, 118,
119, 120, 124, 137, 171, 172, 173, 174, 175, 201, 204, 210, 212, 214, 216, 217, 218, 220, 226,
243, 245, and 246.

NA = not applicable.

*NF = no flow.
Cooling water, condensate, precipitation runoff, and building roof and foundation drains.
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Table 5.3.28. 1986 NPDES Permit Number TN 0002968
Category 1 outfalls*

Concentration (annual)

Max Min Av Max Min Av Max Min Av Max Min Av
Discharge Point 001 Discharge Point 001
pH Total arganic carbon Chemical oxygen demand Oil grease
{units) {mg/L) fmg/Lj {mg/L}
8.2 7.2 NAS <2.0 20 <20 <5 <5 <5 <2 <2 <2
Discharge Point 001 Discharge Point 001
Mercury (mg/L} Suspended solids {mg/L) Uranium (mg/L} (%)
<0.0005 <0.0005 <0.0005 <5 <5 <5 <0.0001 <0.001 <0.001 <2 <2 <2
Discharge Point 003 Discharge Point 003
pH Total organic carbon Chemical oxygen demand Oil and grease
(units) (mg/L) {mg/L) {mg/L)
7.2 6.9 NA 2.4 24 2.4 <5 <5 <5 <2 <2 <2
Discharge Polnt 003 Discharge Point 003
Mercury {mg/L) Suspended solids (mg/L) Uranium {mg/L) WU (%)
<0.0005 <0.0005 <0.0005 10 10 10 0.002 0.002 0.002 0.96 0.96 0.96
Discharge Point 006 Discharge Point 007
pH [(units) pH Total organic carbon
69 63 NA funits) mefL)
7.9 7.3 NA 5.4 54 54
Discharge Point 007 Discharge Point 007
Chemical oxygen demand Oil and grease Mercury (mg/L) Suspended solids (mg/L)
mg/L) {mg/L) 0.0030 00030 00030 120 120 120
30 30 30 3 3 3
Discharge Point 007 Discharge Point 015
Uranium {mg/L} WY (%) pH Total organic carbon
0.021 0.021 0021 068 068  0.68 frenits) (me/L)
8.0 6.9 NA 4.8 4.8 4.8
Discharge Point 015 Discharge Point 015
Chemical oxygen demand Oil and grease Mercury (mg/L) Suspended solids (mg/L)
(me/L) (me/L) <0.0005 <0.0005 <0.0005 <5 = <5 <5

18 18 18 2 2 2
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Table 5.3.28. (continved)

Concentration (annual)

Max Min Av Max Min Av Max Min Av Max Min Av
Discharge Point 015 Discharge Polnt 017
Uranium {mg/L) Wy (%) pH Total organic carbon
o118 0118 Oll8 052 052 052 (units) (me/L)
7.6 6.9 NA 24 24 24
Discbarge Point 017 Discharge Point 017
Chemical oxygen demand il grease Mercury {mg/L) Suspended solids (mg/L}
{mg/L) (mg/L) <0.0005 <0.0005 <0.0005 <S5 <5 <5
<5 <5 <5 <2 <2 <2
Discharge Point 017 Discharge Point 018
Uranium (mg/L) BY(R) pH Total organic carbon
<0000l <0001 <0001 <2 <2 <2 (units) (mg/L)
8.1 7.8 Nab 6 6 6
Discharge Point 018 Discharge Point 018
Chemical oxygen deman Oil and grease Mercury (mg/L) Suspended solids (mg/L)
fme/L) me/L) 00029 00029 00029 12 12 12
28 28 28 <2 <2 <2
Discharge Point 018 Discharge Point 019
Uranium (mg/L) WU (%) pH Total organic carbon
0009 0005 0009 108 108 108 funits) (meg/L)
8.8 7.9 NA 8.7 8.7 8.7
Discharge Point 019 Discharge Point 019
Chemical oxygen demand Oil and grease Mercury (mg/L) Suspended solids {mgfL)
(mg/L) (me/L} <0.0005 <0.0005 <0.0005 22 2 22
27 27 27 2 2 2
Discharge Point 019 Discharge Point 032
Uranium (mg/L) Yy (%) pH Total organic carbon
013 0139 013 026 026 02 funlis) (me/L)
8.5 8.3 NA 12 12 12
Discharge Point 832 Discharge Point 032
Chemical oxygen demand Oil and grease Mercury (mg/L) Suspended solids (mg/L)
(mg/L) (mg/L) )0094 00094 00094 560 560 560

150 150 150 <2 <2 <2
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Table 5.3.28. (continued)

Concentration (annual)®

Max Min Av Max Min Av Max Min Av Max Min Av
Discharge Point 032 Discharge Point 041
Uranium {mg/L} BU(%) PH (units)
0.251 0.251 0.251 0.38 0.38 0.38 8.2 8.2 NA

Discharge Point 044 Discharge Point 044
pH Total organic carbon Chemical oxygen demand Oil and grease
{units) {mg/L) fmg/L) fmg/L)
8.1 7.8 NA® 6.1 6.1 61 33 33 33 <2 <« <
Discharge Point 044 Discharge Point 044
Mercury {mg/L} Suspended solids (mg/L) Uranium (mg/L) B (%)
<0.0005 <0.0005 <0.0005 54 54 54 0.018 0.018 0.018 1.21 1.21 1.21
Discharge Point 045 Discharge Point 045
pH Total organic carbon Chemical oxygen deman Oil and grease
(units) (mg/L) fmg/L} fmg/L)
8.1 1.0 NA 2.5 2.5 2.5 6 6 6 <2 <2 <2
Discharge Point 045 Discharge Point 045
Mercury {mg/L) Suspended solids (mg/L) Uranium {mg/L) BU (%}
<0.0005 <0.0005 <0.0005 <5 <5 <5 0..008 0.008 0.008 1.26 1.26 ,1.26
Discharge Point 057 Discharge Point 057
Mercury (mg/L) Suspended solids {mg/L) Uranium (mg/L) 2 (%)
<0.0005 <0.0005 <0.0005 300 300 300 0.003 0.003 0.003 3.69 369 3.69
Discharge Point 657 Discharge Point 057
pH Totel organic carbon Chemical oxygen deman Oil and grease
{units) {mg/L} (mg/L) (mg/L)
8.1 1.7 NA 9.5 9.5 9.5 57 57 57 2 2 2
Discharge Point 086 Discharge Point 086
pH Total organic carbon Chemical oxygen demand Oil and grease
{units) {mg/L) {mg/L} {mg/L)
73 7.3 NA 15 15 15 82 82 82 17 17 17
Discharge Point 086 Discharge Point 086
Mercury {mg/L) Suspended solids {mg/L} Uranium (mg/L) 37 (%)
0.0024 0.0024 0.0024 22 22 22 0.005 0.005 0.005 134 3.34 .34
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Table 5.3.28 (continued)

Concentration (annual)

Max Min Av Max Min Av Max Min Av Max Min Av
Discharge Point 108 Discharge Point 127
pH (units) pH (units)
6.7 6.7 NA 7.4 7.4 NA
Discharge Point 134 Discharge Point 134
pH Total organic carbon Chemical oxygen demand Oil and grease
funits) (mg/L) fmg/L) (mg/L)
7.4 1.2 NA 28 2.8 2.8 <5 <5 <5 4 4 4
Discharge Point 134 Discharge Point 134
Mercury (mg/L) Suspended solids (mg/L) Uranium (mgfL) WU (%)
<0.0005 <0.0005 <0.0005 <5 <5 <5 <0.001 <0.001 <0.001 <2 <2 <2
Discharge Point 149 Discharge Point 149
pH Total organic carbon Chemical oxygen demand Oil and grease
funits} {mg/L) {mg/L) {mg/L)
8.5 8.5 NA 2.5 2.5 2.5 9.2 9.2 9.2 <2 <2 <2
Discharge Point 149 Discharge Point 149
Mercury (mg/L) Suspended solids (mg/L) Uranium (mg/L} MY (%)
0.0042 0.0042 0.0042 <5 <5 <5 0.002 0.002 0.002 1.13 1.13 1.13
Discharge Point 151 Discharge Point 151
pH Total organic carbon Chemical oxygen demand Gil and grease
funits) {mg/L) {mg/L) {mg/L)
8.3 8 NA® 48 48 48 15 15 15 < <« <
Discharge Point 151 Discharge Point 151
Mercury (mg/L) Suspended solids (mg/L} Uranium {mg/L) Wy (%)
<0.0005 <0.0005 <0.0003 <5 <5 <5 0.030 0.030 0.030 0.91 0.91 0.91
Discharge Point 152 Discharge Point 152
pH Total organic carbon Chemical oxygen demand Oil and grease
funits) (mg/L) {mg/L) {mg/L}
7.8 7.8 NAS <2 <2 <2 14 14 14 <2 <2 <2

Discharge Point 152
Suspended solids (mg/L}
0.038 <5 <5 <5

Mercury (mg/L)

0.038 0.038

Discharge Point 152
Uranium (mg/L}
0.005

ZJJU {%J

0.005 0.005 1.17 1.17 1.17
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Table 5.3.28. {continued)

Concentration (annual)

Max Min Av Max Min Av Max Min Av Max Min Av
Discharge Point 153 Discharge Point 153
PH Total organic carbon Chemical oxygen demand Oil and grease
{units) {mg/L) {mg/L) {mg/L)
8.1 8.1 NA 2.1 2.1 2.1 8.4 8.4 8.4 <2 <2 <2
Discharge Point 153 Discharge Point 153
Mercury (mg/L) Suspended solids (mgfL) Urantum (mg/L} (%)
<0.0005 «<0.0005 <0.0005 <5 <5 <5 0.006 0.006 0.006 2.28 2.28 2,28
Discharge Point 155 Discharge Point 156
DH (units) DH (units)
7.8 78 NA 71 7.1 NA
Discharge Point 159 Discharge Polnt 159
PH Total organic carbon Chemical oxygen demand Oil and grease
{units} {mg/L) {mg/L} {mg/L)
1.3 7.3 NA® 9.0 9.0 9.0 60 60 60 6 6 6
Discharge Point 159 Discharge Point 159
Mercury (mg/L) Suspended solids {mg/L) Uranium {mg/L) WY (%)
0.6014 0.0014 0.0014 45 45 45 0.004 0.004 0.004 228 2.28 2.28
Discharge Point 161 Discharge Point 170
PH (uniis) PH (units)
6.9 6.9 NA 6.8 6.8 NA
Discharge Point 177 Discharge Point 177
pH Total organic carbon Chemical oxygen demand Oil and grease
funits) {mg/L) fmg/L} {mg/L)
7.0 7.0 NA 5.6 5.6 5.6 66 66 66 <2 <2 <2
Discharge Point 177 Discharge Point 177
Mereury (mg/L) Suspended solids (mig/L) Uranium (mg/L) By %)
0.0005 0.0005 0.0005 32 32 32 0.002 0.002 0.002 1.92 1.92 1.92
Discharge Point 178 Discharge Point 178
pH Total organic carbon Chemical oxygen demand Oil and grease
{units) {mg/L) (mg/L) {mg/L)

7.2 7.2 NA® 6.7 6.7 61 47 47 47 <2 <2 <
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Table 5.3.28. (continved)

Concentration
Max Min Av Max Min Av Max Min Av Max Min Av
Discharge Point 178 Discharge Point 178
Mercury (mg/L) Suspended solids {mgfL) Uranium {mg/L) M (%)
0.0023 0,0023 0.0023 82 82 82 0.019 0.019 0.019 0.63 0.63 0.63
Discharge Point 179 Discharge Point 179
pH Total organic carbon Chemical oxygen demand Oil and grease
{units) {mg/L) fmg/L) {mg/L)
1.0 7.0 NA 5.9 59 59 50 50 50 <2 <2 <2
Discharge Point 179 Discharge Point 179
Mercury (mg/L) Suspended solids {mg/L) Uranium (mg/L) (%)
0.0010 0.0010 0.0010 830 830 830 0.009 0.009 0.009 0.75 0.75 0.75
Discharge Point 180 Discharge Point 182
pH (units) pH Toial organic carbon
11 77 NA (units) (mg/L)
7.8 78 NA 21 21 21
Discharge Point 182 Discharge Point 182
Chemical oxygen demand Oil and grease Mercury (mgfL) Suspended solids {mg/L)
(mg/L) {mg/L)
<0.0005 <0.0005 <0.0005 <5 <5 <5
55 35 55 <2 <2 <2
Discharge Point 182 Discharge Point 184
Uranium (mg/L) 35U (%) pH (units) Total organic carbon
0435 0135 0135 038 038 038 (mg/L}
7.6 7.4 NA 95 95 95

Discharge Point 184

Chemical oxygen demand Oil and grease (mg/L)
fme/L)

9 9 9 <2 <2 <2

Discharge Point 184

Uranium (mg/L) (%)
0.001 0.001 0.001 0.89 0.89 0.89
Discharge Point 193
Chemical oxygen demand Oil and grease
(mg/L) {mg/L)

17 17 17 <2 <2 <2

Discharge Point 184
Mercury (mg/L) Suspended solids {mg/L)

<0.0005 <0.0005 <0.0005 <5 <5 <5

Discharge Point 193
pH Total organic carbon
funits} {mg/L}

8.0 8.0 12 12 12
Discharge Point 193

Mercury (mg/L) Suspended solids (mg/L)

0.0014 0.0014 0.0014 69 69 69
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Table 5.3.18, (continued)

Concentration (annual)

Max Min Av Max Min Av

Max Min Av Max Min Av

Discharge Point 193

Uranium (mg/L) MWy (%)
0.206 0.206 0.206 0.58 0.58 0.58
Discharge Point 197
Chemical oxygen demand Ol and grease
fmg/L) fmg/L)
28 28 28 3 3 k]

Discharge Point 197

Uranium (mg/L) W e)

0.051 0.051 0.051 1.04 1.04 1.04

Discharge Point 198

Chemical oxygen demand Oil and grease (mg/L}
(mg/L)
13 13 13 <2 <2 <2

Discharge Point 198
Uranium {mg/L) By % )
0.012 0.012 0012 0.97 0.97 0.97

‘ Discharge Point 202
Chemical oxygen demand Otl and grease (mg/L)
(mg/L)
30 370 370 <2 <2 <2
Discharge Point 202
Uranium (mg/L} %)
0.014 0.014 0.014 1.16 1.16 L.16
Discharge Point 207
Chemical oxygen demand il and grease (mg/fL)
{mg/L)

1io 110 110 3 3 3

Discharge Poiut 197

pH Total organic carbon
{units) fmg/L)
7.1 7.1 NA 20 20 20

Discharge Point 197
Mercury (mg/L) Suspended solids (mg/L}
0.014 0.014 0.0i4 2500 2500 2500

Discharge Point 198

pH (units) Total organic carbon
(mg/L)
7.3 7.3 NA 3.6 36 3.6

Discharge Point 198
Mereury (mg/L) Suspended solids (mg/L)

0.0006 0.0006 0.0006 <5 <5 <5
Discharge Point 202
PH {units) Total organic carbon
(mg/L)
9.1 9.1 NA 100 100 100

Discharge Point 202

Mercury {(mg/L) Suspended solids (mg/L)

0.0008 0.0008 0.0008 210 210 210
Discharge Point 207
pH (units) Total organic carbon
{mg/L)
8.1 6.9 NA® 20 20 20

Discharge Point 207
Mercury (mg/L) Suspended solids {mg/L)
0.0023 0.0023 0.0023 280 280 280



Table 5.3.28. (coutinved)

Concentration (anoual)

Max Min Av Max Min Av Max Min Av Max Min Av
Discharge Point 207 Discharge Point 221
Uranium (mg/L) 2y (%) pH Total organic carbon
024 0124 0124 087 087 087 (umits) (mg/L)
7.8 7.2 NA 48 48 48

Discharge Point 221

Chemical oxygen demand Oil and grease
{mg/L) (mg/L)
180 180 180 <2 <2 <2
Discharge Point 221
Uranium (mg/L) Yy (%)

0.251 0.251 0.251 2.09 2.09 2.09
Discharge Point 223
Chemical oxygen demand Oil and grease
{mg/L) (mg/L)
36 36 36 2 2 2
Discharge Point 223
Uranium (mg/L) By (%)
0.034 0.034 0.034 0.76 0.76 0.76
Discharge Point 236
Chemical oxygen demand Qil and grease
30 30 30 <2 <2 <2
Discharge Point 236
Uranium (mg/L) Yy (%)
0.011 0.011 0.011 0.87 0.87 0.87
Discharge Point 247
Chemical oxygen demand Oil and grease
{mg/L) fmg/L)

4 44 44 3 3 3

Discharge Point 221
Mercury (mg/L) Suspended solids (mg/L)
0.004% 0.004% 0.0049 260 260 260

Discharge Point 223
pH Total organic carbon
funits) {mg/L)
74 1.4 NA 10 10 10

Discharge Point 223
Mercury (mg/L) Suspended solids (mg/L)
0.0056 0.0056 +0.0056 390 390 390

Discharge Point 236
pH Totral organic carbon
{units) fmg/L) fmg/L)  (mg/L)
7.2 72 NA 5.2 5.2 5.2

Discharge Point 236
Mercury (mgf/L} Suspended solids (mg/L)

0.0044 0.0044 0.0044 9.5 9.5 9.5
Discharge Point 247
pH Total organic carbon
(units) {mg/L)
1.3 1.3 NA 6.5 6.5 6.5

Discharge Point 247
Mercury (mg/L) Suspended solids (mg/L)
0.015 0.015 0.015 300 300 300
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Table 5,3.28 (continued)

Concentration (annual)
Max Min Av Max Min Av Max Min Av Max Min Av

Discharge Point 247
Uranium {mgfL} W)
0.012 0.012 0.012 1.12 1.12 1.12

d
Y-12 Plant.
The following Category I outfalls had no fiow noted during 1986: 009, 011, 012, 031, 062, 101, 102, 136, 138, 140, 145,
146, 164, 183, 186, 194, 195, 196, 199, 200, 205, 206, 208, 209, 215, 224, 228, 229, 230, 231, 232, 233, 235, 237, 248,
°NA = not applicable.
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Table 5.3.29. 1986 NPDES Permit Number TN 0002968

Discharge Point 623°
Month Concentration
Max Min
pH funits)

January 78 73
February 8.0 43
March 8.1 27
April 78 75
May 8.1 76
June 8.3 73
July 8.2 15
Avgust 76 7.4
October 176 69
November 1.8 e
December 7.9 75

2y.12 steam plant fly ash sluice water; sample 1D W49,
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Fig. 5.3.71. NPDES compliance for residual chlorine
at Sewage Treatment Plant (X01).

Fig. 5.3.69. NPDES compliance for ammonia (IN) at

Sewage Treatment Plant (X01).

00000000000

Fig. 5.3.72. NPDES compliance for fecal coliform at

Sewage Treatment Plant (X01).

E
Fig. 5.3.70. NPDES compliance for biochemical
ygen demand at Sewage Treatment Plant (X01).
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Fig. 5.3.75. NPDES compliance for settleable solids
at Sewage Treatment Plant (X01).
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Fig. 5.3.73. NPDES compliance for suspended solids

at Sewage Treatment Plant (X01).

NPDES compliance for pH at Sewage

Treatment Plant (X01).

Fig. 5.3.74.
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Table 5.3,30. 1986 NDPES Permit Number TN 0002941
Discharge Point X01¢

Concentration
(mg/L)
Parameter ::;pf:s Max Min Av 95%
cct

Ag 9 0030  <0.0050 <0.023  0.0071
BOD 119 i <5 <5 0.19
CN 9 0.0050 0.0020  0.0023  0.00067
Cu 9 0.025 0.0020 0014  0.0049
Do 159 9.9 0.60 7.1 0.19
Downstream pH¢ 31 84 7.5 Na9 0
Fecal coliform® 121 2600 0.00 60 49
Flow' 191 2.6 0.057 0.79 0.011
Hg 9 0.00030 <0.0002 <0.0002  0.00005
NH,-N 119 3.04 0.040 0.23 0.079
Qil and grease 119 12 20 36 1.6
pHE 39 8.2 6.9 Nad 0
Phenols 9 0.048 0.0010  0.0063  0.010
Residual CI 118 0.72 <0.05 <023 0.023
TSS* 19 140 <2 <19 3.0
TTO? 3 15 0.00 4.8 9.7
Zn 9 0.088 0.042 0.064 00096

“ORNL Sewage Treatment Plaat.

%95% confidence coefficient about the average.
‘Expressed in standard units.

“NA = not applicable.
‘Expressed in colonics per 100 mL.
Measured in millions of gallons per day.
fTotal suspended solids.
*Total toxic organics.



Table 5.3.31. 1986 NDPES Permit Number TN 0002941
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Discharge Point X02°

Concentration
{mg/L)
Parameter ::I‘I’l'p‘]’:s Max Min Av 95%
cct

Ag 26 0.042 <0.005 <0.03 0.0024
As 44 0.52 <0.001 <0.06 0.022
Cd 44 0.0086 <0.002 <0.003 0.00037
Cr 44 0.10 <0002 <0.2 0.0046
Cu 44 0.30 <0.004 <0.02 0.013
Downstream pH® 160 8.7 68 Na?
Fe 44 45 0.012 1.3 20
Flow* 181 0.016 0.00 0.033 0.0016
Mn 26 0.76 0.011 0.052 0.057
Ni 44 0.16 <0.006 <004 0.0065
Qil and grease 44 14 2.0 3.1 0.83
Pb 44 0.14 <0.01 <0.1 0.01!
pH 160 8.6 6.1 NA
Se 26 0.14 <0.04 <0.1 0.0071
S0, 6 2500 780 1400 520
Temperature’ 40 29 79 21 1.7
TOC* 4 23 1.1 1.8 0.67
TSS? 44 54 <2 <9 31
Zn 0.68 <0.004 <0.06 0.048

20QRNL Coal Yard Runoff Facility.

b95% confidence coefficient about the average.
“Expressed in standard units; average not applicable.
“NA = not applicable.
*Measured in millions of liters per day.

/Measured in degrees centigrade.

Total organic carbon,
*Total suspended solids.
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Discharge Point X03*

Concentration
(mg/L)
Parameter No. of Max Min Av 953,
samples oc
Ag 1 0,03 <0.03 <0.030 0.000
As 19 0.06 <0.01 <0.05 0.0090
Cd i9 0.0044 <0002 <0.003 0.00049
Cr 19 012 <0.004 <«<0.03 0.011
Cu 19 0.34 0.014 0.045 0.33
Downstream pH* 34 8.8 7.1 NA?
Fe 19 0.77 0.018 0.23 0.097
Ni 19 0.10 <0.006 <0.03 0.0092
Oil and grease 19 22 <2 <4 2.2
Pb 19 0.12 <0.02 <0.1 0.018
pH* 34 84 7.0 NA
Temperature* 18 24 16 20 1.1
TOC 19 37 2.7 8.6 4.7
TP 19 36 0.30 1.1 0.43
TSSH 19 43 <5 <8 4.0
Zn 19 0,37 0.062 0.14 0.034

“1500 area, ORNL.
*95% confidence coefficient about the average.

‘Expressed in standard units; average not applicable.

“NA = not applicable,
*Measured in degrees centigrade.
#Total organic carbon.

fTotal phosphorus.

*Total suspended solids.
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Table 5.3.33, 1986 NDPES Permit Number TN 0002941
Discharge Point X04*

Concentration

{mg/L)
Parameter No. of Max Min Av 95%
samples cet

Ag 19 0.03 <0.005 <0.03 0.0043
As 19 0.06 <0.01 <0.05 0.009
Cd 19 0.0042 <0.002 <0003 0.0005
Cr 19 0.024 <0.004 <002 0.0036
Cu 19 0.089 0.012 0,028 0.0087
Downstream pH* 36 8.4 0.40 NAd
Fe 3 0.028 <0.003 <0.011 0.017
Ni 19 0.036 <0.006 <0.03 0.0054
Qil and grease 19 32 2.0 38 3.1
Pb 19 0.12 <0,02 <0.02 0.018
pH* 40 8.6 6.9 NA
Temperature* 18 23 7.4 17 2.4
TOC 19 38 1.8 49 37
Tp* 19 2.5 0.20 0.61 0.25
TSS* 19 5.0 <5 <5 0.00
Zn 19 0.26 0.061 0.10 0.018

“2000 arca, ORNL.
%95% confidence coefficient about the average.

Expressed in standard units; average not applicable.
“NA = not applicable.
*Measured in degrees centigrade.
fTotal organic carben.

fTotal phosphorus.

*Total suspended solids.



Table 5.3.34. 1986 NDPES Permit Number TN 0002941
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Discharge Point X06*
Concentration
(mg/L)
Parameter No. ff Max Min Av 95%
samples oct
As 19 0.060 <0.01 <0.05 0.0090
Cd 19 0.0030 <0.002 <0.002 0.00045
Cr 19 0.070 <0.004 <0.002 0.0063
Cu 19 0.36 0.025 0.086 0.036
Downstream pH* 36 8.6 7.4 NA? 0095
Fe 1 0.0054 0.0054 0.0054 0.000
Flow* 9 0.98 0.42 0.68 0.037
Ni 19 0.036 <0.006 <0.02 0.0054
Oil and grease 19 29 <2 <4.1 29
Pb 19 0.12 <0.02 <0.01 0.016
pH* 40 8.9 7.0 NA
Se 18 0.12 <0.02 <0.1 0.017
80, 18 12 22 27 1.4
Temperature’ 18 24 10 18 2.2
TOC* 18 55 29 8.1 5.7
TSs* 19 19 <5 <6.6 1.7
Zn 19 0.11 0.053 0.081 0.0077

*3539/3540 ponds, ORNL.
%95% confidence coefficient about the average.
‘Expressed in standard units; average not applicable,
“NA = not applicable,
‘Measured in miilions of liters per day.
/Measured in degrees centigrade.
fTotal organic carbon.
*Total suspended solids.



228

Table 5.3.35. 1986 NPDES Permit Number 0002941
Discharge Point X07*

Concentration
(mg/L)
Parameter No. of Max Min Av 95%
samples oot
Ag 17 0.030 <0.005 <0.03 0.0044
As 18 0.074 <001 <0.05 0.0098
Cd 18 0.0033 <0.002 «<0.002 0.00047
Cr 18 0.14 <0.004 <0.03 0.014
Cu 138 0.065 <0.005 <0.02 0.0085
Downstream pH 36 8.5 7.3 NA?
Fe 1 0.23 0.23 0.23 0.000
Flow* 169 1.7 0.045 0.53 0.026
Ni 18 0.036 «<0.006 <0.029 0.0037
NO;-N 18 100 20 17 11
Oil and grease 18 16 <2 <39 1.9
Pb 18 012 <0.02 <0.097 0.019
pH* 40 8.7 1.2 NA
S0, 18 3600 46 460 370
Temperature’ 18 26 10.7 20 2.4
TOC* 17 420 1.5 29 48
Tss* 18 190 <5.0 <20 21
TI¢ 16 2000 0.00 150 250
Zn 18 0.077 <0.02 <0.017 0.0075

"Process Waste Treatment Plant (3544).
%05% confidence coefficient about the average.

“Expreased in standard units; average not applicable.

“NA = not applicable.
‘Measured in millions of liters per day.
/Measured in degrees centigrade.
fTotal organic carbon.
#Total suspended solids.
Total toxic organics.
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Table 5.3.36. 1986 NPDES Permit Number 0002941

Discharge Point X08*
Concentration
(mg/L)
Parameter ::ni.p.ljefs Max Min Av 95%
cct
As 23 0.10 <0.01 <0.04 0.011
Cd 23 0.0062 <0.002 <0.003 0.00064
Cr 23 0.16 <0.004 <0,02 0.013
Cu 23 0.056 <0.01 <0.02 0.0045
Downstream pH* 16 8.2 7.5 Nad
Fe 2 59 0.94 14 5.0
Mg 1 9.0 9.0 9.0 0.0
Na 1 40 40 40 0.0
Ni 23 0.098 <0.001 <0.03 0.009
NO,-N 23 1200 <2 <60 100
Oil and grease 23 180 <2 <20 16
Pb 23 0.20 <0.01 <0.09 0.022
pH* 20 9.4 6.6 NA
S0, 23 2800 23 450 260
Temperature* 20 27 4 15 31
TOC 22 51 2.3 12 6.0
TSS* 23 210 <2 <30 18
Zn 23 1.0 0.059 0.26 0.t11
“TRU waste basins.

*95% confidence coefficient about the average.
‘Expressed in standard units; average not applicable,
“NA = not applicable.
“Measured in degrees centigrade.
fTotal organic carbon.
fTotal suspended solids.
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Table 5.3.37. 1986 NPDES Permit Number 0002341
Discharge Point X09*

Concentration

{mg/L)
Parameter s?;p‘]’:s Max  Min Av 95%
cct

As 20 0.061 <0.01 <0.05 0.0073
Cd 20 0.035 <0002 <0.005 0.0033
Cr 20 0.084 <0.004 <0.023 0.0070
Cu 20 0.14 0.014 0.048 0.013
Downstream pH* 17 8.2 7.2 NAd
Fe 1 0.066 0.066 0.066 0.00
Mg, 1 15 15 15 0.00
Na 1 60 60 60 0.00
Ni 20 0.041 <0006 <0.03 0.0051
NO;-N 20 66 <5 <10 6.7
Oil and grease 20 18 20 4.8 1.9
pH* 20 2.6 6.8 NA
Pb 20 0.12 <0.02 <0.09 0.016
S0, 20 2100 60 250 200
Temperature” 20 26 5.6 13 2.5
TOC 20 28 2.0 5.4 2.7
TSS* 20 12 5.0 <b 0.87
Zn 20 0.16 0.012 0.060 0.018

“HFIR basins.

t95% confidence coefficient about the average.

“Expressed in standard units; average not applicable.

‘NA — not applicable.
“Measured in degrees centigrade.
FTotal organic carbon.

fTotal suspended solids.
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Table 5.3.38. 1986 NPDES Permit Number 0002941

Discharge Point X10¢
Concentration
(mg/L)
Parameter :::I‘pf:s Max Min Av 95%
cct

As i9 0.10 <0.01 <0.06 0.0081
Ca 1 5.0 5.0 5.0 0.00
Cd 19 0.0052 0.0005 0.0029 0.0005
Cr 19 0.57 0.012 0.077 0.057
Cu 19 0.26 0.010 0.092 0.036
Downstream pH 16 8.6 7.2 NAY
Fe 16 6.8 0.018 1.1 0.80
Na 1 420 420 420 0.00
Ni 19 0.48 0.0094 0.066 0.047
NO,;-N 19 2700 24 1400 250
Oil and grease 19 110 20 12 13
Pb 19 0.46 0.020 0.13 0.041
pH* 20 B.8 7.2 NA
SO, 19 2000 71 270 220
Temperature* 20 220 6.7 13 2.2
TOC 17 170 4.3 17 19
TSS! 19 290 5.0 97 43
Zn 19 1.6 0.035 0.51 0.24

“ORR Resin Regeneration Facility,
%95% confidence coefficient about the average,
; average not applicable.

‘Expressed in standard units

“NA = not applicable,
‘Measured in degrees centigrade.
Total orgaric carbon.

*Total suspended solids.
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Table 5.3.39. 1986 NPDES Permit Number 0002941
Discharge Point X11°

Concentration
{mg/L)
Parameter s':;'p ;’; Max Min Av 95%
cct

As 13 0.06 <0.02 <0.06 0.0062
Cd 13 0.0030  <0.002 <0.003 0.0003
Cr 13 0.086 0.015 0.034 0.010
Cu 13 0.089 0.0040 0.031 0.015
Downstream pH 37 8.4 1.0 NAY
Fe 1 0.63 0.63 0.63 0.00
NH,/N } 2.0 <2 <2 0.00
Ni 13 0.049 <0.012 <0.04 0.0044
NO,-N 28 8.5 <2 <34 0.69
(il and grease 13 98 <2 <10 15
Pb 13 0.12 <0.04 <0.1 0.012
pH® 39 8.8 6.0 NA
SO, 28 2800 410 1300 220
Temperature” 18 23 8.2 17 2.1
TOC 27 16 2.0 5.3 1.2
TP+ 13 10 1.5 3.7 1.3
TS5 13 3 5.0 19 5.9
Zn 13 0.68 0.29 0.49 0.069

*3518 Acid Neutralization Facility.
*95% confidence coefficient about the average.

‘Expressed in standard units; average not applicable.
“NA = not applicable.
*Measured in degrees centigrade.
fTotal organic carbon.

fTotal phosphorus.

*Total suspended solids.
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Table 5.3.40. 1986 NPDES Permit Number 0002941
Discharge Point X13*

Concentration
(mg/L)
Parameter No. of Max Min Av 95%
samples ot

Ag 8 <0.03 <0.005 <0.02 0.0089
Al 9 0.84 <0.02 0.24 0.17
As 9 <0.06 <0.01 0.05 0.014
BOD 9 13 <5 6.1 1.8
Cd 9 <0.002 <0,002 <0.002 0
Chloroform 9 16 0.005 <3.5 5
Conductivity* 9 1000 150 720 170
Cr 9 0.024 <0.004 0.019 0.0057
Cu 9 <0.01 <0.002 0.0093 0.0023
DO 40 12 4.0 1.7 0.51
F 9 25 <1 4.4 52
Fe 9 0.65 0.05 0.24 0.13
Flow? 191 91 0.30 3.0 0.57
Hg 9 <0.0002 <0.0002 <0.0001 0.00001
Mn 9 0.45 0.031 0.16 0.089
NH,-N 9 2.0 0.03 0.30 0.43
Ni 9 <0.04 <0.006 0.028 0.0085
NO,-N 9 14 <2 5.0 2.5
Qil and grease 41 69 2.0 4.7 3.3
P 9 1.7 0.11 0.87 0.31
Pb 9 <0.004 <0.004 <0.004 0.00
PCB 9 0.0006 <0.0005 0.0005 0.00
pH' 7 79 1.0 Nal
Phenols 9 0.002 0.001 0.0011 0.0002
Residual Cl 34 0.16 <0.05 <0.001 0.0098
S0, 9 1100 21 340 200
TDS* 9 1000 120 610 200
Temperature” 9 27 13 20 3.1
TOC 9 50 31 4.0 0.44
Trichloroeth’/ 9 5 <0.005 <2 1.3
TSS* 9 16 50 6.8 24
TTO' 4 72 0.00 36 42
Turbidity™ 9 60 <0.05 <15 14
Zn 9 0.15 0.017 0.054 0.027

“Mclton Branch.

*95%, confidence cocfficient about the average.
“Expressed in gmhos/cm.

“Measured in millions of liters per day.
*Expressed in standard units; average not applicable.
NA = not applicable.

fTotal dissolved solids.

*Measured in degrees centigrade.

*Total organic carbon.

fTrichloroethylene.

*Total suspended solids.

“Total toxic organics.

"Measured in Jackson turbidity units.
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Table 5.3.41. 1986 NPDES Permit Number 0002941
Discharge Point X14*

Concentration
{(mg/L)
Parameter s’::]'p ;’:s Max Min Av 95%
cct

Ag 8 <0.03 <0.03 <0.03 0.00
Al 9 0.4} <0.02 0.16 0.086
As 9 <0.06 <0.01 <0.04 0.014
BOD 9 10 <5 <6.2 1.3
Cd 9 0.002 <0.002 <0.002 0.00
Chloroform 9 10 0.005 <4 25
Conductivity* 9 480 300 390 17
Cr 9 0.024 <0.004 <0.02 0.0057
Cu 9 0.013 <0.002 <0.009 0.0029
DO 40 9.2 6.0 7.4 0.32
F 9 <1 <1 <] <0.00
Fe 9 0.49 0.022 0.i6 0.11
Flow* 191 140 11 20 0.94
Hg 9 0.002 «<0.0002 <0.002 0.0000
Mn 9 0.043 0.023 0.031 0.0039
NH,-N 9 0.20 0.03 0.092 0.043
Ni 9 <0.04 <0.006 <0.03 0.0085
NO;-N ] 5.6 <2 <4.1 1.1
Oil and grease 41 110 <2 <6.0 5.3
P 9 0.8 0.13 0.55 0.15
Pb 9 0.005 <0.004 <0.004 0.0002
PCB 9 0.0016 <0.0005 <0.0006 0.0002
pH'* 7 8.0 7.1 Na/
Phenols 9 0.0030 <0.001 0.0012 0.00
Residual Ci 37 0.05 <0.05 <0.05 0.00
SO, 9 300 24 82 55
TDS? 9 320 170 260 30
Temperature® 9 24 12 19 2.8
TOC 9 4.6 22 3.0 0.48
Trichloroeth/ 9 10 <0.005 <3 2.1
TSS 9 20 50 7.2 33
TTO 4 0.010 0.00 0.0025 0.005
Turbidity™ 9 20 <0.05 <8.6 4.6
Zn 9 0.040 0.027 0.032 0.0027

“White Oak Creck.

%95% confidence coefficient about the average.
‘Expressed in umhos/cm.

“Measured in millions of liters per day.
‘Expressed in standard units; average not applicable.
NA = not applicable.

fTotal dissolved solids.

*Measured in degrees centigrade.

Total organic carbon,

Trichloroethylene.

“Total suspended solids.

*Total toxic organics.

"Measured in Jackson turbidity units.
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Table 5.3.42. 1986 NPDES Permit Number 0002941
Discharge Point X15*

Concentration
(mg/L}
Parameter No. of Max Min Av 95%
samples cct

Ag 8 <0.03 <0.03 <0.03 0.00
Al 9 1.3 <0.10 0.39 0.26
As 9 <0.06 <0.01 <0.05 0.011
BOD 9 11 <5 <h 1.4
Cd 9 <0.002 <0.002 <0.002 0.00
Chloreform 10 10 «<0.005 <2.6 1.9
Conductivity* 9 410 200 360 46
Cr 9 0.024 <0.004 <0,02 0.0044
Cu 9 0.015 <0.002 <0.01 0.0024
DO 40 12 2.0 6.6 0.83
F 9 1.0 <1.0 <1 0.00
Fe 9 1.3 0.086 0.48 0.28
Flow* 191 290 0.27 25 1.8
Hg 9 <0.0002 <0.0002 <0.0002 0.0000
Mn 9 i.5 0.028 0.35 0.37
NH,-N 9 0.47 0.050 0,19 0.11
Ni 9 <0.036 <0.006 «<0.03 0.0066
NO,-N 9 5.0 <2 <4 L.t
Oil and grease 40 27 <2 <4 L7
P 9 0.76 0.17 0.4 0.12
Pb 9 0.005 <0.004 <0.004 0.0003
PCB ' 9 0.0005  <0.0005 <0.0005 0.00
pH* 7 8.0 7.0 NAS
Residual Cl 37 0.10 <0.05 0.05 0.01
S0, 9 310 25 90 55
TDS#* 9 360 140 270 43
Temperature® 9 29 14 22 15
TOC! 9 57 1.9 3.9 0.70
Trichloroeth’ 10 10 <0.005 <2 2.0
TSS* 9 52 5.0 19 13
TTO 4 0.010 0.00 0.0025 0.0050
Turbidity™ 9 240 35 120 60
Zn 9 0.06] <0.01 0.023 0.011

“White Oak Dam.

*95% confidence cocfficient about the average.
“Expressed in umhos/cm.

“Measured in millions of liters per day.
“Expressed in standard units; average not applicable.
NA = not applicable.

fTotal dissolved solids.

*Measured in degrees centigrade.

"Total organic carbon.

fTrichloroethylene.

*Total suspended solids.

*Total toxic organics.

"Measured in Jackson turbidity units.
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Fig. 5.3.78. NPDES compliance for nitrate {N) at

K-1700 discharge (001).

Fig. 5.3.76. NPDES compliance for aluminum at

E-1700 discharge (001).
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Fig. 5.3.79. NPDES compliance for suspended solids
(001).

at K-1700 discharge

Fig. 5.3.77. NPDES compliance for chromium at

K-1700 discharge (001),
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Fig. 5.3.99. NPDES compliance for pH at K-1203

Sanitary Treatment Facility (005),

L

Fig. 5.3.96. NPDES compliance for residual chlorine
at K-1203 Sanitary Treatment Facility (005).
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Fig. 5.3,101. NPDES compliance for seitleable solids

solids at K-1203 Sanitary Treatment Facility (005).
at K-1203 Sanitary Treatment Facility (005).

Fig. 5.3.100. NPDES compliance for suspended

Xygen

Fig. 5.3.98. NPDES compliance for fecal coliform at

at K-1203 Sanitary Treatment Facility (005).
K-1203 Sanitary Treatment Facility (005).

Fig. 5.3.97. NPDES compliance for dissolved o
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Fig. 5.3.117. NPDES compliance for tota! fluoride at

K-1007-B Holding Pond (006).
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Fig. 5.3.114. NPDES compliance for total COD at

K-1007-B Holding Pond (006).
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Fig. 5.3.118. NPDES compliance for total oil and
grease at K-1007-B Holding Pond (006).

Fig. 5.3.115. NPDES compliance for total chromium
at K-1007-B Holding Pond (006).
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Fig. 5.3.119. NPDES compliance for total pH at

K-1007-B Holding Pond (006).

Fig. 5.3.116. NPDES compliance for total dissolved
oxygen at K-1007-B Holding Pond (006).
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Fig. 5.3.123. NPDES compliance for total oil and
grease at K-901-A Holding Pond (007).
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Fig. 5.3.124. NPDES compliance for total pH at

K-901-A Holding Pond {007).
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Fig. 5.3.121. NPDES compliance for total chromium

at K-901-A Holding Pond (007).
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5.3.125. NPDES compliance for total suspended

Fig.
solids at K-901-A Holding Pon

Fig. 5.3.122. NPDES compliance for total fluoride at

K-901-A Holding Pond (007).
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Fig. 5.3.128. NPDES compliance for total sulfate at

Sanitary Water Plant (009),
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Fig. 5.3.126. NPDES compliance for total suspended

solids at Sanitary Water Plant (009).
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Fig. 5.3.129. NPDES compliance for total pH at

Sanitary Water Plant (009).

Fig. 5.3.127. NPDES compliance for total aluminum

at Sanitary Water Plant (009),
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Table 5.3.45. 1986 NPDES Permit Number TN 0002950
Discharge Point 003°-Part 1

Concentration Concentration Concentration
Month (mg{'L) (ms{L) (mg(L)
Max Min Av Max Min Av Max Min Av
Aluminum Cop Mercury’
September 0.37 Q.13 0.23 71 20 34 <0.0002 <0.0002 <0.0002
October 0.38 0,15 0.26 41 30 16.9 <0.0002 <0.0002 <0.0002
November 0.36 .11 0.22 54 14 32 <0.0002 <0.0002 <0.0002
December 0.6 <0.1 <0.3 66 <5 <i9 <0.0002 <0.0002 <0.0002
Total chromium Dissolved solids Silver
September <0.01 <0.01 <0.01 3470 2,950 3,172 <0.01 <0.01 <0.01
Qctober 0012 <0.01 <0.011 3,070 934 2,151 <0.01 <0.01 <0.¢1
November <0.01 <0.01 <0.01 1,922 1,358 1,605 <0.01 <0.01 <0.01
December 0.013 <001 <0.01 1,714 944 1,513 <0.01 <0.01 <0.01
Fluoride Nitrate N) Total organic carbon
September 2.10 1.00 1.61 3.14 <0.11 115 27.0 14.0 21.2
October 4.2 0.1 1.5 <0.2 <0.2 <0.2 3 13 17.6
November 3.0 0.1 1.3 22.3 0.2 4.5 54 17 34
December 1.3 0.1 0.3 2.6 0.2 08 25 14 17
Oil and Grease Total suspended solids Selenium®
September 2 <2 <2 41 11 26 <0.050 <0.050 <0.050
Oclober 30 <2 <22 640 20.0 32.4 <0.005 <0.005 <0.005
November 3 <2 <2 31 5 16 <0.05 <0.05 <0.05
December <2 <2 <2 398 1 36 0.05 0.009 <0.045
Temperature (°F) Lead Zine
September 77 74 75 <0.004 <0.004 <0.004 0.16 0.03 0.09
October 81 62 T <0.004 <0.004 <0.004 0.094 0.026 0.052
November 68 51 60 <0.004 <0.004 <0.004 0.03 <0.02 0.023
December 60 46 52 0.007 <0.004 0.004 0.03 <0.02 0.03
Berytlium Cadmium Copper
September <0.001 <0.001 <0001 0.002 <0.002 <0.002 0.170 0.043 0.087
October <0.001 <0001 <0.001 0.002 <0.002 <0.002 0.073 0.008 0.026
November <0.00!1 * <0.001 <0.001 <0.002 <0.002 <0.002 0.09 <0.004 0.02
December <0.001 <0.001 <0.001 <0.002 <0.002 <0.002 0.021 <0.004 0.009
“ORGDF.

Detection levels for several parameters varied in 1986.
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Discharge Point 003°-Part 2

Concentration Concentration Concentration
Month (mg/L) (mg/L) (mg/L)
Max Min Av Max Min Av Max Min Av

Nickel Ammonia (N} Cobalt®
September 1.70 0.15 0.51 <0.2 <0.2 <0.2 0.009 <0.005 0.006
October 1.30 0.11 0.37 <0.2 <0.2 <0.2 <0.10 <0.10 <0.10
November 0.860 0.095 0.369 0.5 <0.2 <0.38 <0.1 <0.1 <0.1
December 0.27 0.07 0.19 <0.2 <0.2 <0.2 0.18 <0.1 <0.12

Bromide Chloride Magnestum
September 2.3 2.0 2.15 870 55.4 463 35 35 35
October 3.0 <2.0 <2.26 900 187 515 k]| 20 26.2
November [ 2 4 296 240 267 27 21 23
December 4 1 2.3 366 105 242 26 17 22

Total residual chlorine Total organic nitrogen Manganese
Scptember <0.1 <0.1 <01 0.80 0.56 0.68 1.60 0.25 0.71
October <0.1 <0.1 <0.1 0.8 0.6 0.7 1.40 0.12 0.52
November <0.1 <0.1 <0.1 1.30 0.28 0.87 0.27 0.0714 0.17
December <0.1 <0.1 <0.1 1.0 04 0.6 0.27 0.075 0.16
Phosphorus Sulfate Iron

September 2.70 0.80 1.75 1,340 1,120 1,229 1.50 0.23 0.76
October 30.0 1.5 131, 1,300 930 1,091 3.0 0.3 1.33
November 52 1.3 34 860 540 654 2.40 0.35 1.42
December 2.6 1.0 1.6 670 370 540 kR 0.42 1.77

Sulfite Sulfide Molybdenum®
September <1 <1 <1 7 <1 4 <0.1 <0.1 <0.1
October 5.0 2.0 2.6 20 1.0 1.5 <0.1 <0.1 <0.1
November 3 <2 2 <] <1 <1 0.014 <0.1 <0.1
December <2 <2 <2 <1 <1 <1 0.01 <0001 <0.009

Surfactants Barium Tir®
September <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.01 <0.01 <0.01
October <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <01 = <01 <C.1
November <0.2 <0.2 <0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
December <0.2 <0.2 <0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
“ORGDP.

Detection levels varied for several parameters in 1986,
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Discharge Point (03°-Part 3

Concentration Concentration Concentration
Month {mg/L) {mg/L) (mgl/l..)
Max Min Av Max Min Av Max Min Av

Chioromethane Bromomethane Bromodichloromethane
September <0.010 <0.010 <0010 <0.010 <0.010 <0.010 <0.005 <0.005 <0.005
October <0.010 <0010 <0.010 <0.010 <0.010 <0.010 <0.005 <0.005 <0.005
November <0.010 <0.010 <0.010 <0010 <0.010 <0.0i0 <0.005 <0.005 <0.005
December <0010 <0.010 <0010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Viny! chioride Chloroethane Trans-1,3-dickloropropene
September <0.0i0 <0.010 <0.010 <0010 <0.010 <0.010 <0.005 <0005 <0.005
October <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.005 <0005 <0.005
November <0.010 <0.010 <0.010 <0010 <0010 <0.010 <0010 <0010 <0.010
December <0.010 <0010 <0.010 <0.010 <0.010 <0.010 <0010 <0010 <0.010

Methylene chloride 1,1-dichloroethane 1,1, 2-trichloroethane
September <0005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
October <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
November 0.021 <0005 <0.008 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
December <0.010 <0010 <0.010 <0010 <0.010 <0.010 <0.010 <0.010 <0.010
1,1-dichioroethene 1,1,1-trickloroethane 1,2-dichloropropane
September <0.005 <0005 <0.005 <0.005 <0.005 <0.005 <0.005 <0005 <0.005
Oclober <0005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0005 <0.005
November <0.005 <0.005 <0.005 0.062 <0005 <0.010 <0.005 <0.005 <0.005
December <0.010 <0010 <0.010 <0010 <0.010 <0.010 <0.010 <0.010 <0.010
1,2-dichioroethane Dibromochloromethane Benzene
September <0.005 <0005 <0.005 <0.005 <0005 <0.005 <0.005 <0.005 <0.005
October <0005 <0005 <0.005 <0.005 <0.005 <0.005 <0005 <0.005 <0.005
November <0.005 <0.005 <0005 0.062 <0.005 0.010 0011 <0005 <0.005
December <0.010 <0.010 <0,010 <0.010 <0.010 <0.010 <0.005 <0.005 <0.005
Carbon tetrachloride

September <0.005 <0.005 <0.005
October <0005 <0.005 <0.005
November <0.005 <0005 <0.005
December <0.010 <0.010 <0.010

fORGDP.
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Tabile 5.3.48. 1986 NPDES Permit Number TN 0002950
Discharge Point 003°—Part 4

Concentration Concentration
Month (mg/L) (meg/L)
Max Min Av Max Min Av
Cis-1,3-dichloropropene 2-chloroethylvinylether
September <0005 <0.005 <0.005 <0.010 <0010 <0.010
October <0.005 <0005 <0.005 <0.010 <0010 <0.010
November <0.010 <0010 <0.010 <0010 <0.010 <0.010
December <0.010 <0010 <0.010 <0010 <0.010 <0.010
Bromoform Chlorobenzene
September <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Qctober <0.005 <0.005 <0.005 <0.005 <0005 <0.005
November <0.005 <0.005 <0.005 <0.010 <0010 <0.010
December <0.010 <0010 <0.010 <0010 <0010 <0010
Titanium Antimony
September <0.003 <0003 <0.003 0.26 0.05 0.09
October <0003 <0003 <«<0.003 0.081 <0.05 <0.053
November <0.003 <0003 <0.003 0.06 <0.05 <0.05
December 0.009 <0003 <0.004 <0.05 <0.05 <0.05
Annual 0.009 <0003 <0.0033 0.26 <0.05 <0.1883
Arsenic Thallium
Scptember <0005 <0.005 <0.005 <0.01 <0.01 <0.01
Oxctober 0.005 <0.005 <0.005 <0.01 <001 <0.01
November 0.007 <0.005 <0.005 0.01 0.01 0.01
December 0007 <0005 <0.006 <0.01 <0.01 <0.01
Annual 0.007 <«<0.005 <0.0053 0.01 <0.01 <0.01
Uranium Phenols
September 0.960 0.698 0.893 0.040 0.008 0.024
October 1.40 0.04 0.53 0.004 0.001 0,002
November 0.16 0.05 0.10 0.004 <0.001 <0.002
December 0.043 0.027 0.037 <0001 «<0.001 <0.001
Annual 1.40 0,027 0.390 0.040 <0.001 <0.0075

“ORGDP.



Table 5.3.49. 1986 NPDES Permit Number TN 0002950
Discharge Point 003°-Part 5

255

Concentration Concentration Concentration
Month {mg/L) (mg/L) (ms{L)
Max Min Av Max Min Av Max Min Av
Cyanide TTO Ethylbenzene
September 0.10 <0.002 <0.05 0.414 0.080 0.247 <0.005 <0.005 <0.005
October 0.003 <0002 <0.002 0.386 0.060 0.177 <0.005 <0005 <0.005
November 0.007 <0.002 <0.005 0.202 0.005 0.103 <0.005 <0.005 <0005
December 0.006 <0.002 <0005 0.105 0.055 0.082 <0.010 <0.010 <0.010
PCB Trans-1,2-dichloroethane Boron
September <0.001 <0.001 <«0.001 0.029 <0005 <0013 0.15 0.15 0.15
October <0.001 <0.001 <0.001 0.018 0.009 0.012 0.120 0.84 0.106
November <0.001 <0.001 <0.001 0.019 <0.005 <0.016 0.16 0.09 0.12
December <0.001 <0.001 <0.001 0.014 <0010 <0.010 0.16 0.07 0.11
Chloraform Toluene Acetone
September 0.008 <0005 <0.007 0.008 <0.005 <0.005 1.2 <0.005 <0.35
October 0.008 0.005 0.006 <0.005 <0.005 <0.005 <0,180 0.006 0.031
November 0.010 <0.005 <0.008 <0.029 <0005 <0.009 <0.010 <0010 <0.010
December 0007 <0.005 <0.005 <0012 <0.005 <0.005 <0.227 <0010 <0.037
Trichloroethene® Tetrachioroethene pH

September 0056 <0.010 0.026 0.007 <0.005 <0.006 8.5 6.5 NA
October 0.045 0.018 0.028 0020 <0005 <0.008 8.4 6.3 NA
November 0.056 <0.005 <0.036 0.120 <0005 <0.050 8.8 6.8 NA
December 0.045 <0010 <0.029 0.043 0.006 0.017 9.0 6.2 NA

1,1,2,2-tetrachloroethane
September 0.006 <0.005 <0.005
October <0.005 <0.005 <0.005
November <0.005 <0005 <0.005
December <0.010 <0010 <0.010

“ORGDP.

Detection levels for several parameters varied in 1986,
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Table 5.3.50. 1986 NPDES Permit Number TN 0002950

Discharge Point 003°
{(November)
Concentration {ug/L)
Parameter

Max Min Av

Trichloroflucromethane 6 1 3
Acrolein <100 <100 <100
Acrylonitrile <100 <100 <100
Pheno! <10 <10 <10
bis{ 2-chloroethyl)ether <10 <10 <0
2-chlorophenol <10 <10 <10
1,3-dichlorobenzene <10 <10 <10
1,4-dichlorobenzene <10 <10 <10
1,2-dichiorobenzene <10 <10 <10

bis{ 2-chloroisopropyl)ether <10 <10 <10
N-pitrogo-di-n-propylamine <10 <10 <10

Hexachloroethane <10 <10 <10
Nitrobenzene <10 <10 <10
Isophorone <10 <10 <10
2-nitrophenol <10 <10 <10
2,4-dimethylphenol <10 <10 <10
bis(2-chloroethoxy)methane <10 <10 <10
2,4-dichlorophenol <10 <10 <10
1,1,4-trichlorobenzene <10 <10 <10
Naphthalene <10 <10 <10
Hexachlorobutadiene <10 <10 <10
4-chloro-3-methylphenol <10 <10 <10
Hexachlorocyclopentadiene <10 <10 <10
2.4,6-trichlorophenol <10 <10 <10
2-chloronaphthalene <10 <10 <10
Dimethylphthalate <10 <10 <10
Acenaphthylene <10 <10 <0
Benzidine <80 <80 <80
1,2-diphenylhydrazine <50 <50 <50
Acenaphthene <10 <10 <10
2,4-dinitrophencl <50 <50 <50
_4-nitrophenol <50 <50 <50
2,4-dinitrotoluene <10 <10 <10
2,6-dinitrotoluene <10 <10 <10
Diethylphthalate <10 <10 <10
4-chlerophenyiphenylether <10 <10 <10
Fluorene <10 <10 <10

4,6-dinitro-2-methylphenol <50 <50 <50
N-nitrosodiphenylamine (1} <10 <10 <10
4-bremophenyiphenylether <10 <10 <10

Hexachlorobenzene <10 <10 <10
Pentachlorophenol <50 <50 <50
Phenanthrene <10 <10 <10
Anthracene <10 <10 <10
Di-n-butylphthalate <10 <10 <10
Fluoranthene <10 <10 <10
Pyrene <10 <10 <10
Butylbenzylphthalate <10 <10 <10

3,3'-dichlorobenzidine <20 <20 <20
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Table 5.3.50 (continmed)

Concentration (ug/L)

Parameter
Max Min Av
Benzo(a)anthracene <10 <10 <10
bis(2-ethylhexyl)phthalate <10 <10 <10
Chrysene <10 <16 <10
Di-n-octylphthalate <10 <10 <10
Benzo(b)ftuoranthene <10 <10 <10
Benzo(k)fluoranthene <10 <10 <10
Benzo(a)pyrene <10 <10 <10
Indeno{1,2,3-cd)pyrenc <10 <10 <10
Dibenz(a,h)anthracene <10 <10 <10
Benzo(g,h,i)perylene <10 <10 <10
N-nitrosodiamethylamine <10 <10 <10

ORGDP.
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Table 5.3.51. 1986 NPDES Permit Number TN 0002950

Discharge Point 0037
(December)
Concentration (ug/L)
Parameter
Max Min Av
Trichlorofluoromethane 1 2.3 4
Acrolein <100 <100 <100
Acrylonitrile <100 <100 <100
Phenol <10 <10 <10
bis(2-chloroethy!)ether <10 <10 <10
2-chiorophenol <10 <10 <10
1,3-dichlorobenzene <10 <10 <10
1,4-dichlorobenzene <10 <10 <10
1,2-dichlorobenzene <10 <10 <10
bis(2-chloroisopropyl)ether <10 <10 <10
N-nitroso-di-n-propylamine <10 <10 <10
Hexachlorocthane <10 <10 <10
Nitrobenzene <10 <10 <10
Isophorone <10 <10 <10
2-nitrophenol <10 <10 <10
2,4-dimethylphenol <10 <10 <10
bis(2-chlorocthoxy)methane <10 <10 <10
2,4-dichlorophenol <10 <10 <10
1,1,4-trichlorobenzene <10 <10 <10
Naphthalene <10 <10 <10
Hexachlorobutadiene <10 <10 <10
4-chloro-3-methyiphenol <10 <10 <10
Hexachlorocyclopentadiene <10 <10 <10
2,4,6-trichlorophenol <10 <10 <10
2-chloronaphthalene <10 <10 <10
Dimethylphthalate <10 <10 <10
Acenaphthylene <10 <10 <10
Benzidine <80 <80 <80
1,2-diphenylhydrazine <50 <50 <50
Acenaphthene <10 <10 <10
2,4-dinitrophenol <50 <50 <50
4-nitrophenol <50 <50 <50
2,4-dinitrotoluene <10 <10 <10
2,6-dinitrotoluene <10 <10 <10
Dicthylphthalate <10 <10 <10
4-chiorophenylphenylether <10 <10 <10
Fluorene <10 <10 <10
4,6~dinitro-2-methylphenol <50 <50 <50
N-nitrosodiphenylamine (1) <10 <10 <10
4-bromophenylphenylether <10 <i0 <10
Hexachlorobenzene <10 <10 <10
Pentachiorophenol <50 <50 <50
Phenanthrene <10 <10 <10
Anthracene <10 <10 <10
Di-n-butylphthalate <10 <10 <10
Fluoranthene <10 <10 <10
Pyrene <10 <10 <10
Butylbenzylphthalate <10 <10 <10

3,¥-dichlorcbenzidine <20 <20 <20



Table 5.3.51 {continued)
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Concentration (ug/L)

Parameter

Max Min Av
Benzo(a)anthracene <10 <10 <10
bis{2-ethylhexyl)phthalate 510 <10 176
Chrysene <10 <10 <10
Di-n-octylphthalate <10 <10 <10
Benzo(b)fluoranthene <10 <10 <10
Benzo{k)fluoranthene <10 <10 <10
Benzo(a)pyrene <10 <106 <10
Indeno(1,2,3-cd)pyrene <10 <10 <10
Dibenz(a,h)anthracene <10 <10 <10
Benzo{g,h,i)perylene <10 <10 <10
N-nitrosodiamethylamine <10 <10 <10

2ORGDP.
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Table 5.3.52. 1986 NPDES Permit Number TN 0002950
Discharge Point 005°-Part 1

Concentration Concentration
Month (mg/L) (mg/L})
Max Min Av Max Min Av
Ammonia (N) BOD;
January <0.2 <0.2 <0.2 <50 <5.0 <5.0
February <0.2 <0.2 <0.2 8.0 <5.0 <5.3
March 1.1 <0.2 <0.3 <50 <50 <5.0
April <0.2 <0.2 <0.2 17.0 <50 <6.1
May <0.2 <0.2 <0.2 <50 <5.0 <50
June <0.2 <0.2 <0.2 8.0 <5.0 <5.3
July 0.2 <0.2 <0.2 <5.0 <5.0 <5.0
August <0.2 <0.2 <0.2 6.0 <50 <5.3
September <0.2 <0.2 <0.2 6.0 5.0 5.1
Qctober 50 <0.2 <l1.2 <50 <5.0 <5.0
November 1.1 <0.2 <0.5 <50 <5.0 <5.0
December 0.3 <0.2 <0.2 <5 <5 <5
Fecal coliform bacteria Total suspended solids
{colonies/100 mL)
January 200 4 87 94 4 19
February >500 0 >221 47 g 15
March 2 0 1 43 7 19
April 3 0 1 34 6 18
May 5 0 1 35 1 14
June 18 0 4 18 3 8
July 6 0 0 42 3 11
August 2 0 1 16 6 1n
September 6 0 2 28 1 11
October 7 1] 2 30 1 11
November 2 | 1 17 4 10
December >500 o >59 29 4 15
Beryllium Cadmium
January <0.001 <0.001 <0.001 <0.002 <0.002 <0.002
February <0001 <0.001 <0.001 <0.002 <0002 <0.002
March <0001 <0.001 <0.001 0005 <0.002 <0.003
April <0.001 <0.001 <0.001 <0.002 <0.002 <0002
May <0.001 <0.001 <0.001 0.003 <0.002 <0.002
June <0001 <0.001 <0.001 <0.002 <0.002 <0.002
July <0.001 <0.001 <0.00! <0.002 <0.002 <0.002
August <0.001 <0.001 <0.001 0.005 <0.002 <0003
September <0.001 <0.001 <0.001 0.006 <0.002 <0.003
QOctober <0001 <0.001 <0,001 <0.002 <0002 <0.002
November <0001 <0.001 <0.001 <0.002 <0.002 <0.002
December <0.001 <0.001 <0.001 0.002 <0002 <0002

“ORGDP.
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Table 5.3.53. 1986 National Pollution Discharge Elimination System (NPDES)
Permit Number TN 0002950
Discharge Point 005'-Part 2

Coneentration Concentration Concentration
Month (mg/L) {mg/L) (mg/L)
Max Min Av Max Min Av Max Min Av
Mercury Selenium PH (units)
January <0.0002 <0.0002 <0.0002 <0.005 <0.005 <0.005 8.2 1.7 NA
February <0.0002 <0.0002 <0.0002 <0.05 <0.005 <0.005 8.1 74 NA
Maearch <0,0002 <0.0002 <0.0002 <0.005 <0.005 <0.005 8.2 7.1 NA
April 0.001 <0.0002 <0.0002 <0.005 <«<0.005 <0.005 89 6.8 NA
May 0.0006 «<0.0002 <0.0003 <0.005 <0005 <0.005 8.5 7.2 NA
June 0.0004 <0.0002 <0.0003 <0.005 <0005 <0.005 8.8 1.2 NA
July 0.0002 <0.0002 <0.0002 0.005 <0005 <0.005 9.0 7.2 NA
August 0.0004 «<0.0002 <0.0002 <0.005 <0.005 <0.005 8.5 6.8 NA
September  <0.0002  <0.0002 <0.0002 <0.005 <0005 <0.005 7.8 7.2 NA
October <0.0002 <0.0002 <0.0002 <0.005 <0.005 <0.005 8.4 7.9 NA
November G.0003  <0.0002 <0.0002 <0.005 <0005 <0.005 7.5 6.7 NA
December 0.0006 0.0002 0.0004 <0.005 <0005 <0.005 7.5 7.0 NA
Silver Lead Halomethanes
January <0.01 <0.01 <0.01 <0.004 <0004 <0.004
February <0.01 <0.01 <0.01 <0050 <0.004 <0.016
March «<0.01 <0.01 <0.01 0014 <0.004 <0.008 0.011 0.011 0.011
April <0.01 <0.01 <0.01 0.010 0.008 0.009
May <0.01 <0.01 <0.01 0.028 <«<0.004 <0.012 <0.01 <0.01 <0.01
June <0.01 <0.01 <0.01 0.011 0.004 0,007
July <0.01 <0.01 <0.01 0.010 0.004 0.007
August 0.01 <0.01 <0.01 0.009 <0.004 <0.007 <001 <0.01 <0.01
September  <0.01 <0.01 <0.01 0.009 <0004 <0005
October <0.01 <0.01 <0.01 <0.004 <0004 <0.004
November  <0.011 <0.01 <0.01 0.007 0.004 0.006 0.007 0.009 0.011
December 0.017 <0.01 <0.011 0.009 <0.004 <0.007
Zine Perchloroethylene

January 0.30 0.03 0.11 <0.005 <0.005 <0.005
February 0.05 0.03 0.04 <0.005 <0005 <0.005
March 0.07 <0.02 «<0.04 0.007 <0.005 <0.005
April 0.04 0.02 0.03 <0.005 <0005 <0.005
May 0.07 0.02 0.04 <0.005 <0.005 <0.005
June 0.04 <0.02 <0.03 <0.005 «0.005 <0.005
July 0.03 0.02 0.03 <0.005 <«<0.005 <0.005
August 0.06 0.03 0.04 <0.005 <0.005 <0.005
September 0.04 0.03 0.03 <0.005 <0.005 <0.005
October 0.066 <0.02 <0.035 <0005 <0.005 <0.005
November 0.038 0.021 0.033 <0.005 <0.005 <0.005
December 0.07 0.03 0.05 <0.005 <0005 <0.005

ORGDP.
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Table 5.3.54. 1986 NPDES Permit Number TN 0002950
Discharge Point 005”-Part 3

Concentration Concentration
Month (mg/L) {me/L)
Max Min Av Max Min Av

Trichioroethans Methylene chloride
January <0.005 <0005 <0.005 <0.005 <0.005 <0.005
February <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
March <0.005 <0005 <0.005 <0.005 <0.005 <0.005
April <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
May <0005 <0005 <0.005 <0.005 <0005 <0.005
June <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
July <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
August <0.005 <0.005 <0.005 0.014 <0005 <0.007
September <0.005 <0005 <0005 0.005 <0005 <0.003
October <0.005 <0.005 <0.005 <0.005 <0.005 <«<0.005
November <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
December <0.005 <0.005 <0.005 <0005 <0.005 <0.005

Trichloroethylene Residual chiorine
January <0.005 <0.005 <0.005 0.22 0.17 0.20
February <0.005 <0.005 <0.005 0.20 0.04 0.17
March <0.005 <«<0.005 <0005 0.13 0.02 0.07
April <0.005 <0.005 <0.005 0.1 0.04 0.06
May <0.005 <0.005 <0.003 0.11 0.04 0.07
June <0.005 <0.005 <0.003 0.09 0.05 0.07
July <0005 <0.005 <0.005 0.09 0.06 0.07
August <0.005 <«<0.005 <0.005 0.12 0.07 0.08
September <0005 <«0.005 <0.005 0.08 0.06 0.07
October <0.005 <0.005 <0.005 0.11 0.03 0.07
November <0.005 <0005 <0.005 0.07 0.03 0.04
December <0.005 <0.005 <0.005 0.12 0.03 0.05

Sertleable solids Dissolved oxygen
January <0.1 <0.1 <0.1 10.3 9.6 10.0
February <0.1 <0.1 <0.1 11.0 9.8 104
March 0.5 0.1 0.1 11.4 9.3 10.6
April <0.1 <0.1 <0.1 9.6 8.8 9.4
May <0.1 <0.1 <0.1 8.9 8.2 B.5
June 0.3 <0.1 <0.1 8.8 7.8 8.2
July 0.3 0.1 0.1 8.4 6.5 1.8
August <0.1 <0.1 <0.1 8.2 7.8 7.9
September <0.1 <0.1 <0.1 8.8 7.9 8.3
October <0.1 <0.1 <0.1 9.1 8.1 8.8
November <0.1 <0.1 <0.1 9.7 8.8 9.2
December 1.0 <0.1 0.12 10.8 8.9 10.1

ORGDP.
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Discharge Point 006°
Concentration Concentration Concentration
Month (mg/L) (mg/L) (mg/L)
Max Min Av Max Min Av Max Min Av
cop Total ckromium Oil and grease
January 17 <5 <11 0.02 0.01 0.01 12 <2 <3
February 34 <5 <12 0.02 <0.0] <0.01 12 <2 <5
March 14 <5 <8 <0.01 <0.01 <0.01 15 <2 <7
April 24 <5 <9 <0.01 <0.01 <0.01 7 <2 <3
May 17 <5 <10 <0.01 <0.01 <0.01 [ 2 3
June 24 <5 <13 0.01 <0.01 <0.01 5 <2 <3
July 3 10 20 <0.01 <0.01 <0.01 2 <2 <2
August 27 <5 <18 <0.01 <0.01 <0.01 4 <2 <3
September 27 <5 <13 <0.01 <0.01 <0.01 3 <2 <2
October 44 5 13 0014 <0.01 0.012 <2 <2 <2
November 27 <5 <14 <0.01 «<0.01 <0.01 3 <2 <2
December 54 5 19 0.013 <0.01 0.01 3 <2 <2
Fluoride Total suspended solids Dissolved oxygen
January 0.15 <010 <0.11 12 <1 <5 158 138 147
February <010 <0.10 <0.10 11 <1 <6.1 15.8 10.2 12.7
March 0.16 <0.10 <012 17 6 11 152 108 119
April 0,12 <0.10 <0.11 17 1 8 12.4 90 108
May 013  <0.10 <0.11 13 1 6 10.2 9.2 8.5
June 0.21 0.11 0.15 16 1 10 9.2 7.2 8.5
July 0.13 <010 <0.11 42 6 15 9.0 6.0 7.8
August 012 <0.10 <0.11 18 9 12 9.1 5.1 1.5
September 0.18 <0.10 <0.12 23 7 13 9.8 7.9 8.7
October <0.1 <0.1 <0.1 27 9 18 9.8 6.9 8.8
November «<0.1 <0.1 <0.1 21 <1 <12 10.8 8.4 9.4
December  <0.1 <0.1 <0.1 22 5 12 14.8 96 114
PH (units)
January 950 7.97 NA?
February 9.32 7.09 NA
March 9.91 7.33 NA
April 9.3 7.3 NA
May 9.0 1.0 NA
June 8.8 6.6 NA
July 9.0 6.3 NA
August 8.9 6.9 NA
September 89 7.0 NA
October 9.4 7.2 NA
November 9.1 6.5 NA
December 9.6 6.1 NA
TORGDP.

BNA = not applicable.
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Discharge Point 007°
Concentration Concentration Concentration
Month (mg/L) (mg/L) (mg/L)
Max Min Av Max Min Av Max Min Av
cob Total chromium Oil and grease
January 13 <5 <7 0.03 0.01 0.02 2 0 1
February 10 <5 <6 0,03 <0.01 0.021 3 <2 <2
March 12 <5 <7 <0.01 <0.01 <0.01 12 <1 <S5
April 27 <5 11 0.03 <0.01 0,02 5 <2 3
May 20 <5 <12 <0.086 <0.01 <0.03 2 1 2
June 19 <5 <13 0.04 <0.01 <0.02 <2 < <2
July 41 14 27 0.07 <0.01 0.02 3 1 2
August 3 17 22 0.08 0.01 0.04 2 <2 <2
September 20 <5 <12 0.03 0.02 0.02 4 <2 <3
Qctober 44 <5 <i7 0.038 0.022 0.030 <2 <2 <2
November 17 <5 <11 0.024 <0.01 <0.017 <2 <2 <2
December 57 <5 <18 0.044 <0.01 <0.018 2 <2 <2
Fluoride Total suspended solids Turbidity (NTU}
January 0.10 <0.10 0.10 17 1 7 4 2 3
February <0.10 <0.10 <0.10 13 <1 5 34 3 13
March 0.13 <0.10 0.12 26 3 10 39 3 12
April 012 <«<0.10 0.10 24 6 13 22 3 14
May 0.26 <0.10 0.17 47 <1 <14 k1] 7 16
June 0.3 0.24 0.29 35 5 18 25 4 17
July 0.36 <010 0.23 48 4 20 116 11 29
August 0.23 0.15 0.18 37 20 29 54 17 40
September 0.20 Q.10 0.14 44 15 29 52 22 34
October 0.13 0.10 0.12 ky) 25 28 41 23 31
November  <0.1 <0.1 <0.1 29 2 19 30 5 20
Deccmber 611 <01 <0.1 24 2 10 15 3 8
Dissolved oxygen pH (units)
January 14.5 13.6 14.2 9.5 8.4 NA®
February 14.4 6.1 9.8 9.0 6.7 NA
March 13.8 9.9 12.0 9.1 7.6 NA
April 10.5 8.9 9.6 9.2 19 NA
May 14.0 7.1 2.1 8.9 6.8 NA
June 8.6 58 7.1 8.7 6.8 NA
July 8.0 6.0 6.9 8.9 6.8 NA
August 71 51 59 9.0 79 NA
September 9.3 55 1.8 8.9 1.6 NA
October 8.7 58 7.4 8.9 1.4 NA
November 10.4 78 8.7 9.6 1.7 NA
December 12.6 7.8 1G.1 8.5 74 NA
ORGDP.

SNA = not applicable.
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Table 5.3.57, 1986 NPDES Permit Number 0002950

Discharge Point 009"
Concentration Concentration Concentration
Month (mg/L) {mg/L) (mg/L)
Max Min Av Max Min Av Max Min Av
Total suspended solids Aluminum Sulfare
January 7 1 3 0.38  0.11 0.22 29 26 27
February 8 <1 <4 0.55 0.27 0.42 26 10 19
March 9 1 4 0.61 0.29 0.40 22 19 21
April 13 1 8 055 030 0.42 24 21 23
May 8 <2 <4 047 028 0.38 26 22 24
June 6 <2 <4 039 014 0.26 29 27 28
July 13 5 9 039 010 0.27 30 28 29
August 9 6 7 0.67 0.47 0.55 28 25 26
September 11 5 7 041 9.2 0.25 28 24 26
Qctober 13 4 9 042 0.21 0.28 26 22 24
November 14 3 10 045 017 0.30 26 20 23
Decemnber 5 <1 <3 0.7 0.2 0.4 21 10 18
cop PH (units)
January 7 <5 <6 17 11 NA*
February 7 <5 <6 73 6.6 NA
March 5 5 5 7.8 6.9 NA
April 5 <5 <5 8.0 7.4 NA
May 14 <5 <7 7.7 1.2 NA
June 24 <5 <15 8.1 7.9 NA
July 17 10 14 718 7.4 NA
August 20 14 7 8.1 8.7 NA
September 7 5 [ 8.1 7.3 NA
October 17 <5 <8 8 7.2 NA
November 7 <5 <6 8 7.4 NA
December 37 <5 <12 7.9 7.0 NA
“ORGDP.

*NA = not applicable.






6. GROUNDWATER

6.1 GROUNDWATER USE

The major portion of industrial and drinking
water supply in the Qak Ridge area is taken from
surface water sources, However, single-family
wells are common in adjacent rural areas not
served by public water supply systems. As in most
of East Tennessee, groundwater on the ORR and
in areas adjacent to the ORR occurs primarily in
fractures in the rocks. Other than those adjacent
to the City of Oak Ridge, most of the residential
wells in the immediate area are south of the
Clinch River. The characteristics of some
domestic wells and springs in areas adjacent to
the City of Oak Ridge and the ORR are given in
Table 6.1.1. Wells shown are those for which the
Tennessce Department of Water Resources keeps
logs of location, elevation, and depth. Additional
wells exist within the region, but they either have
not been reported to the state or were
incompletely reported. More than 100 water
supply wells and springs are located within 16 km
of the ORR. Studies indicate that the incised
meander of the river in bedrock represents a
major topographic feature that prevents any
groundwater flow from passing beneath the river
{Boyle, 1982),

Several industrial groundwater supplies exist
within about 32 km of the ORR (McMaster,
1967}, as indicated by the data in Table 6.1.2.
Three of these supplies are about 15 km south-
southeast of the ORR, the nearest at Charles H.
Bacon company in Lenoir City, Tennessee. An
estimated average of 320 m’ is obtained daily
from this supply (Exxon Nuclear Company,
1976), which is located about 15 km south-
southeast of the ORR. A daily average of about
38 m® is obtained from the well supplying the
Lenoir City Car Works, which is about 15 km
south of the ORR, as well as the one supplying
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the Ralph Rogers Company, which is
approximately 15 km northeast of the ORR.
Other industrial groundwater supplies are farther
from the ORR.

Seventeen public groundwater supplies are
located within a 35-km radius of the ORR. Their
sources, and distances from the ORR are given in
Table 6.1.3. Of these sources, the closest to the
ORR is the Allen Fine Spring, which supplies the
Dixie-Lee Utility District in Loudon County. This
groundwater source located about 11 km
southeast of the ORR, serves approximately 6700
people with an average of about 1500 m3/d. The
well that serves Edgewood Center in Roane
County is about 12 km southwest of the ORR,
and the spring that supplies the Cumberland
Utility District of Roane and Morgan counties is
approximately 13 km west of the ORR.

The possibility of connections between off-site
and on-site aquifers groundwater sources are
being investigated by the U.S. Geological Survey
(USGS). Because of the stratigraphic and
structural control of groundwater flow in the
region, groundwater beneath the ORR is expected
to migrate along strike and discharge to surface
water bodies, rather than migrating from the
ORR to off-site wells.

The importance of the Knox Group as a
regional aquifer is apparent from its wide use
among the public and industry, The mean Knox
spring and well yields estimated from water use
figures included in Tables 6.1.1 and 6.1.2 are
about 0.017 m*/s. Reliable estimates of the mean
yield to domestic wells in the Knox Group are not
available. Yields are expected to vary widely
depending on the size and extent of cavity
systems encountered by individual wells. Water
from the Chickamauga Group is also used by
Energy Systems installations on the ORR.
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Table 6.1.1. Characteristics of some domestic wells and springs near the City of Oak Ridge
and south of the Clinch River in the vicinity of the ORR

Distance to
County nearest Topographic  Altitude  Depth Grological Yield
post office position {m) (m) material {m’/s)
(km}
Anderson Qak Ridge’
48 N Valley 259 st Shale 0.00063
2.4 NW Valley 258 31 Shale u*
1.2 NE Slope 308 92 Dolomite u
24 E Slope 250 62 Limestone u
5.6 NE Slope 259 i6 Shale U
64E Slope 259 16 Shale U
24 W Valley 249 6 Shale ]
Knox Byington
64 W Slope 259 19 Shale 8)
6.4 W Valley 262 8 Dolomite 0.028
80W Slope 256 20 Dolomite 0.00038
BOowW Valley 235 s Dolomite 0.032
113 W Valley 236 S Dolomite 0.019
Martel
97N Slope 274 56 Dolomite u
Oak Ridge*
8.0 SW Valley 256 18 Shale u
Loudon Martel
8.9 NW Ridge 233 19 Dolomite  0.00013
Lenoir City
10.5 NW Slope 294 3 Dolomite U
Roane Lenoir City
14.5 NW Valley 236 7 Shale U
129 NW Hilitop 348 7% Dolomite u
12.1 NW Slope 247 20 Shale U
10.5 NW Slope 282 24 Dolomite u
10.5 NW Slope 252 4 Dolomite U
9.7 NW Vailey 267 S Dolomite 0.063
Kingston
113 E Slope 235 13 Shale U
11.3E Valley 261 6 Shale u

2Jackson Square.
*S = spring.
U = unknown.
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Table 6.1.2. Industrial groundwater supplies within about
32 km of the ORR

Industrial Yield Probable Distance
nustria ( 13c ) Source water-bearing from ORR
water user m'/s formation (kn)
Charles H. Bacon Co, 0.0037 Well Knox 14.5 SSE
{Lenoir City)
Leaoir City Car Works 0.00044 Well Chickamauga 1508
Ralph Rogers Co. 0.00044 Well Conasauga 15.1 NE
Charles H. Bacon Co. 0.015 Spring® Knox 204 8
(Loudon)
Envirodyne Industry, Inc.  0.14 Spring"  Chickamauga 21.2 8§
{Loudon)
John J. Craig Co. 0.00057 Well Knox 24,9 SSE
Spring
Tennessee Forging Steel 0.001 Well Knox J0.6 W
Pond
Morgan Apparel Co, Well Knox 307 NW
Stone and Webster Well Conasauga 0.016 NW
TvVA Well Knox 0.016 WNwW

“Primary source.
‘Secondary source.

Table 6.1.3. Public groundwater supplies within about 35 ki of the ORR®

Public People  Yicld Probable ~ Distance
water user served (m'/s) Source water-bez_mng from ORR
formation (km)
Oliver Springs 4,000 0.013 Spring Krnox 16.9 NNE
Dutch Vailey Elementary
School 140  0.00012 Well Rome 22.5 NNE
First Utility District of
Anderson County 3,600  0.012 Spring Conasauga 214 NE
West Knox Utility
District 15,000 0.057 Well® Knox 225E
Dixie-Lee Utility
District 6,700°  0.018 Spring Knox 10.9 SE
Piney Utility District 2,000  0.003 Spring Knox 2328
Loudon 5200 0.025 Spring  Knox 23.5 S8W
Philadelphia 300 0.00026 Well Knox 28.2 SSW
Edgewood Center 100 0.00017 Well Knox 12.2 SW
Paint Rock Elementary
School 250 0.00022 Well Rome 26.9 SW
Midway High School 500 0.00057 Spring Chickamauga  27.0 SW
Kingston 5000 o0.014 Spring* Conasauga 18.8 WSW
Rockwood 10,000  0.062 Spring* Knox 4.6 WSW
Cumberland Utility District
of Rome and Morgan Cos. 4,300 0.0078 Spring* Knox 129 W
Midtown 2,500 0.0047 . Well Rome 264 W
Brushy Mountain State
Honor Farm 200 0.0000088 Well 27.7 Nw
Plateau Utility District 2,300  0.0090 Well 282 Nw

“Source: ]. W. Boyle et al, Environmental Analysis of the Operation of Ouk Ridge National
Laboratory (X-10 Site), ORNL-5870, Qak Ridge, Tenn., 1982

*Secondary source.

‘Includes Martel Utility District.

“Half supply.

‘Primary source.



6.2 GROUNDWATER MONITORING

Groundwater monitoring data required by EPA
(EPA, 1974, 1976, and 1984) and the State of
Tennessee (TN, 1982) fall into three categories:
(1) parameters for safe drinking water standards
(As, Ba, Cd, Cr, F, Pb, Hg, NO;, Se, Ag, endrin,
lindane, methoxychlor, toxaphene, 2,4-D,
2,4,5-TP silvex, Ra, gross alpha, gross beta, 80Co,
137, and fecal coliform); (2) water quality
parameters (Cl, Fe, Mn, phenols, Na, and SO,);
and (3) groundwater contamination indicators
(pH, specific conductance, total organic carbon,
and total organic halides).

The Oak Ridge Task Force (ORTF, 1985) is
attempting, with the USGS, to determine whether
a significant potential exists for off-site
groundwater contamination from the ORR. The
deep geologic flow structure is such that the
preferred orientation of groundwater flow is likely
to be in a northeasterly or southwesterly direction
(along strike)., The Clinch River and other
streams and valleys are discharge areas for water
in the ORR burial grounds and are believed to be
barriers to deep groundwater flow as well. If the
deepest water crosses thesc divides, it should have
a long flow path and a slow rate, which would
reduce the likelihood of radionuclides being
present.

EPA regulations in 40 CFR Pt. 265, Subpart
F, require that owners/operators of hazardous
waste facilities monitor groundwater beneath
their facilities. Additional monitoring is required
by Interim Status Regulations (40 CFR Pt. 264)
and during Sect. 3004 (u) (EPA, 1984) and
CERCLA (EPA, 1980) investigations.

6.2.1. Oak Ridge Y-12 Plant Monitoring

Each waste disposal facility operated by the
Oak Ridge Y-12 Plant has a network of
groundwater monitoring wells that consists of at
least one well hydraulically upgradient and three
downgradient from the facility. Water samples
are collected from these wells and analyzed each
quarter. Analytical results are compared with
EPA (EPA, 1976) and TDHE (TN, 1980)
constituents. Several Oak Ridge Y-12 Plant wells
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instalied before 1986 are used for
characterization studies and monitoring. In
addition four coreholes, 11 soil borings, and 55
groundwater wells were installed during the
period August 15 through December 20, 1985: at
the Beta-4 Security Pit, the Chestnut Ridge
Security Pits, Kerr Hollow Quarry, New Hope
Pond, the 9712 Ravine Disposal Site, Rogers
Quarry, the Sludge Disposal Basin, the United
Nuclear Site, a site on Chestnut Ridge south of
the Oak Ridge Y-12 Plant Burial Grounds, and a
site on Pine Ridge north of the Oak Ridge Y-12
Plant Burial Grounds. Investigations and drilling
at the latter two sites were conducted in
cooperation with the USGS (Haase, Gillis, and
King, 1987). Well numbers, plant coordinates,
clevations, and total depths are given in Table
6.2.1. Figure 6.2.1 is the location map for
groundwater well groupings around and within
Qak Ridge Y-12 Plant.

The purposes of this program are compliance
monitoring at the currently permitted sites and
characterization studies at sites that have been
used in the past.

The principal consideration in siting boreholes
was to locate them so that maximum geological
and hydrological data could be obtained from
each well. Borehole locations were based on site
topography, available geologic and hydrologic
data, and knowledge gained from previous
investigations at geohydrologically similar sites.
At each site major features of subsurface geology
were identified and core holes and groundwater
investigation wells were installed to study
hydrogeologic significance of such features. Wells
were designed to provide data on subsurface
geology, hydrostatic heads, and water quality for
shallow-flow regimes in soils and upper
weathered-bedrock zones and for deeper-flow
regimes in unweathered bedrock.

Groundwater investigation wells finished in
unconsolidated materials or in the uppermost
weathered portions of bedrock were installed
using sand filter packs and spiral-wound screens.
Well-screen and casing material was either
stainless steel or polyvinyl chloride (PVC),
depending on anticipated groundwater chemistry
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Table 6.2.1 (continued)

Well No. N (m)"J E (m)b Elevation (m)b T.D. (m)b
Beta-4 Security Pit
GW-191  9,381.7 16,544.2 307.0 18.4
GW-192 9,379.3  16,543.6 306.6 53
GW-194 93217  16,525.6 302.5 3.8
GW-195  9,318.7 16,486.3 304.9 1.0
GW-196  9,396.7  16,430.5 3153 8.2
GW-197 9,367.7 16,4857 305.3 5.2
Chestnut Ridge Security Pits
GW-173 8,617.0 18,1271 339.2 50.3
GW-174  8,596.9  18,048.7 339.6 44,2
GW-176  8,624.0 17,8156 342.0 4.2
GW-177  8,681.6 17,525.1 3522 44.2
GW-179  8,693.5 178518 3427 5.7
Kerr Hollow Quarry
CH-143 7,392.6  19,358.5 2716 182.9
GW-142 74749  19,516.3 295.1 90.0
GW-143  7,393.5 19,3615 2717 7.1
GW.14 7.392.9 19,3554 271.5 59.4
GW-145 7.449.6 19,2835 255.2 335
GW-146 7.446.9 19,2853 255.1 67.1
GW-147 75380 19,3329 258.6 21.0
GW.211 7.536.2 19,3274 258.1 10.7
New Hope Pond
GW-148  B900.8 19,451.4 2757 34
GW-149  B,900.5  19,453.6 275.8 154
GW-150  8,826.7 19,5749 278.2 36
GW-151  8,8264 19,5779 278.3 294
GW-152 B8, 721.5 19,4212 279.9 5.3
GW-153  8,721.2 19,4243 280.9 18.3
GW-154 §,8352 19,3079 276.9 34
GW-220 8,8237 19,5758 278.2 13.8
GW-222  8,825.2  19,301.2 271.0 1.6
GW-223  8,820.3 19,297.2 277.1 27.6
GW-240 8,718.5 19,423.7 280.3 9.0
Ravine Disposal Site
GW-198  9,282.7  19,039.6 293.1 8.1
GW-199 9,230.3  19,039.0 292.0 6.9
GW-200 9,257.7 18,868.9 2945 17.5
GW-201 92592 18,8714 294.4 6.4
GW-202 9,326.0 18,893.6 293.9 6.1
Rogers Quarry
CH-185 7,129.3 17,3446 2526 256.6
CH-189 7.349.6  17,308.7 267.4 232.6
GW-184 7,289.3 17,5187 281.3 39.6
GW-185 7,129.9 17,3504 2529 143.7
GW-186 7,128.7  17,331.5 252.5 52.1
GW-187 17,1302 17,0627 253.5 49.4
GW-188 72125 17,1218 2543 20.7
GW-199 7,129.0 17,3389 252.5 64.0
GW-224 71299  17,056.3 2537 384

WellNo. N(m)® E(m) Elevaion (m)¥ TD. (m)

Sludge Disposal Basin

CH-157 8,365.8 19,528.2 3145 164.6
GW-155 8,449.7 19,608.7 322.7 539
OW-156  8,4204 19,513.3 319.1 48.0
GW-157 8,375.0 15,474.3 318.5 44,2
GW-158 8,250.6 19,398.4 299.1 1344
GW-159 8,462.5 19,353.6 319.7 479
GW-241 8,250.6  19,403.3 298.9 3.4
United Nuclear Site
GW-203 38,6429 16,5171 336.1 475
GW-205 8,645.3 16,461.6 335.8 50.0
GW.221 8,643.8 16,577.5 336.4 48.2

USGS-1N/Y-12 Burial Grounds

GWw-162  9,549.7  13,558.4 3159 38.1
GW-163  9,550.6 13,557.8 316.1 68.6
GW-164  9,548.8  13,554.5 3159 123.4

USGS-18/Chestnur Ridge

GW-165 84756 13,5779 3324 99.1
GWwW-166 84841 13,573.0 3328 117.3

“Source: C. S. Haase, G. A. Gillis, and H. L. King, 1987.
Fiscal Year 1985 Groundwater Investigation Drilling Program
ai the Y-12 Plant, Oak Ridge, Tennessee, ORNL/TM-9999,
Oak Ridge, Tenn.

'N and E are Y-12 Plant coordinates. Elevation is for
ground surface measured with respect to mean sea level. Total
depth (T.D.) is with respect to ground surface.

at a particular site. A schematic diagram of a
typical screened well is illustrated in Fig. 6.2.2
(Haase, Gillis, and King, 1987).

Rotary-drilied, open groundwater investigation
wells range from 61 to 122 m deep. These wells
were installed to investigate hydrologic behavior
of unweathered bedrock that was sufficiently
competent so that installation of a screen was not
required. A schematic diagram of a typical open
groundwater investigation well is shown in Fig.
6.2.3 (Haase, Gillis, and King, 1987),

Summaries of the geological formations,
fractures, and cavities penetrated by a particular
well are presented in Tables 6.2.2 and 6.2.3.
Monitoring of each of the major disposal sites is
detailed below.

Chestnut Ridge Security Pits. The Chestnut
Ridge Security Pits are located on the crest of
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Fig. 6.2.1. Index map of Oak Ridge Y-12 Plant groundwater investigation program.

Chestnut Ridge immediately south of the central
portion of the Oak Ridge Y-12 Plant complex
(Fig. 6.2.1). Disposal of classified materials at the
site is conducted in trenches and auger holes.
Details of disposal operations and general
inventories of materials disposed of are
summarized elsewhere (Production Optimization
Department, Oak Ridge Y-12 Plant, 1984).

The security pits are located in soil and
residuum developed on top of the
stratigraphically lowermost portion of the Copper
Ridge Dolomite, which is the basal formation in
the Knox Group. The soil and residuum contain
abundant chert and rubble-rich horizons that
occur at the top of bedrock and are dispersed
irregularly throughout the soil column. Depth to
bedrock at the site varies from 15 t0 27 m
(Haase, Gillis, and King, 1987).

Available information on site hydrology is
summarized by Geraghty and Miller (1985b).
Hydrology of the Knox Group is not well
understood. Groundwater flow directions in the
shallow subsurface (61 m) have not been
determined but are thought to be controlled by a
groundwater divide that runs along the crest of
Chestnut Ridge in the vicinity of the security pits.
The location of the groundwater divide would

influence whether water from the site would flow
northward into the Bear Creek watershed or
southward toward watersheds in Bethel Valley.
Work elsewhere along Chestnut Ridge by Ketelle
and Huff (1984) indicates that joints, fractures,
and solutional features developed within the
upper bedrock can exert substantial local
influence on groundwater flow directions.
Analysis of joint and fracture patterns suggests
that preferred groundwater flow directions within
the upper bedrock are parallel and perpendicular
to the ridge crest (Law Engineering, 1983b).

Initial plans for monitoring well installation at
the Chestnut Ridge Security Pits site were
developed by Geraghty and Miller (1985b). These
wells were intended to monitor groundwater
occurring at the top of water table, which
typically corresponds to the soil /bedrock
interface. Because of the complexity of the site
hydrology, original well installation pians were
modified to address the hydrologic issues.
Locations of the five groundwater investigation
wells completed at this site are shown in
Fig. 6.2.4.

Of the twelve borings made at this location,
five (SB-173, SB-174, SB-176, SB-177, and SB-
179) are auger/split-spoon soil borings obtained
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Fig. 6.2.2. Screened groundwater well.
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Fig. 6.2.3. Open groundwater well.
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Table 6.2.2. Borehole geology summary”

Well Rock formations(s) and downhole footages®
number
CH-143 CHICK: A 0-177/KNOX 177 TD
CH-157 KNOX
CH-185 CHICK: E 0-123/D 123-183/C 183-379/B 379-680/A 680 TD
CH-189 CHICK: B 0-268/A 268-578/KNOX 578 TD
GW-142 CHICK: A 0-220/KNOX 220 TD
GW-143 CHICK: A 0-177/KNOX 177 TD
GW-144 CHICK: A 0-177/KNOX 177 TD
GW-145 KNOX
GW-146 KNOX
GW-147 KNOX
GW-148 CON: Maynardvilie
GW-149 CON: Maynardville
GW-150 CON: Maynardville
GW-151 CON: Maynardville
GW-152 CON: Maynardville
GW-153 CON: Maynardville
GW-154 CON: Maynardville
GW-155 KNOX
GW-156 KNOX
GW-157 KNOX
GW-158 KNOX
GW-159 KNOX
GW-162 CON: Pumpkin Valley
GW-163 CON: Pumpkin Valley 0-204/ROME 204 TD
GW-164 CON: Pumpkin Valley 0-197/ROME 197 TD
GW-165 KNOX
GW-166 KNOX
GwW-173 KNOX
GW-174 KNOX
GW-176 KNOX
GW-1717 KNOX
GW-179 KNOX
GW-184 CHICK: C
GW-185 CHICK: B
GW-186 CHICK: C
GW-187 CHICK: E
GW-188 CHICK: D
GW-18% CHICK: C
GW-191 CON: Maryville
GW-192 CON: Maryville
GW-194 CON: Maryville
GW-195 CON: Maryville
GW-196 CON: Maryville
GW-197 CON: Maryville
GW-198 CON: Rutledge
GW-199 CON: Rogersville
GW-200 CON: Rogersville
GW-201 CON: Rogersville
GW-202 CON: Rutledge
GW-203 KNOX
GW-205 KNOX
GW-220 CON: Maynardville
GW-221 KNOX
GW-222 CON: Maynardville
GW-223 CON: Maynardville
GW-224 CHICK: E
GW-231 KNOX
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Table 6.2.2 (continued)

Well

H ]
umber Rock formations(s) and downhole footages

GW-240 CON: Maynardville
GwW-241 KNOX

*Source: C. S. Haase, G. A. Gillis, and H. L. King, 1987. Fiscal Year I 985
Groundwater Investigation Drilling Program ai the Y-12 Plani, Oak Ridge.
Tennessee, ORNL/TM-9999, Oak Ridge, Tenn.

A, B, C, D, and E—units of the Chickamauga Group as defined by Stock-
dale (1951)% CHICK—Chickamauga Group; CON-—Conasauga Group;
KNOX—Knox Group; ROME-—Rome Formation; TD—total depth.

to provide samples of unconsolidated material for
chemical analysis. These borings are not
illustrated in Fig. 6.2.4 but are immediately
adjacent to groundwater investigation wells with
the same designation. Additional soil borings
(SB-178 and SB-180) not associated with
groundwater investigation wells, and located
immediately adjacent to the northwest and
northeast corners of the disposal area are
illustrated in Fig. 6.2.4. All soil borings at the
Chestnut Ridge Security Pits site are nominally
18.3 m deep and were augered to refusal. In all
cases, the soil borings bottomed in zones of chert
gravel dispersed within the soil and did not reach
to the top of bedrock (as determined by
subsequent drilling of groundwater observation
wells). Split-spoon samples were taken during the
augering at 1.5-m intervals for chemical study
(Haase, Gillis, and King, 1987).

Wells GW-173, GW-174, GW-176, GW-177,
and GW-179 are screened and finished in the top
of bedrock. During the installation of the surface
conductor for these wells, zones of cavity
formation and solutional alteration were
encountered within 3 to 7.6 m of the top of
bedrock. The vertical extent of such cavities
ranged from 0.3 to 5 m. In all cases, the surface
conductor was advanced 0.3 to 1.5 m past the
bottom of the first significant cavity encountered
below the top of bedrock. Such practice prevents
potential intercavity migration of surface waters.

Wells GW-177 and GW-173 were installed to
the west and to the cast of the active and
proposed burial areas to monitor possible
migration along strike of material from the

disposal area, with GW-177 occupying the
highest topographic location and thus serving as
an upgradient well. Wells GW-176 and GW-174,
in conjunction with existing well 1080, were
placed south of the active site to monitor
potential movement of material away from the
site perpendicular to strike. Well GW-179,
installed north of the active disposal area,
monitors potential movement of matenial
perpendicular to strike northward. Analysis and
comparison of hydrologic data from these wells
should permit identification of the groundwater
divide and resolution of its significance to
groundwater flow behavior at the site, (Haase,
Gillis, and King, 1987).

The 1986 concentrations of parameters at
Chestnut Ridge Security Pits are given in Tables
6.2.4 through 6.2.8,

Kerr Hollow Quarry. Kerr Hollow Quarry,
located on a low ridge running along the north
side of Bethel Valley (Fig. 6.2.1), was active in
the 1940s and was abandoned sometime in the
late 1940s. Since the early 1950s, the quarry has
been used for the disposal of reactive materials
from the Oak Ridge Y-12 Plant and from
ORNL. Generalized details of the material
disposed of and disposal operations conducted at
the quarry were presented by Geraghty and
Miller (1985d).

Kerr Hollow Quarry is at the contact between
the Newala Formation of the Knox Dolomite and
Unit A of the Chickamauga Group (Stockdale,
1951).

The contact is a nonconformity that exhibits
approximately 15 to 30 m of topographic relief.
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Table 6.2.3. Summary of major fractures and solution carities encountered
during drilling operations®

Well
Number

GW-144 Frac @ 170 (W, 20-30 gpm?)

GW-147 Frac @ 10-12.5{(w), 19{w), 20-21{w), 24-25, 32.5-33(M), 46.5 to 47.5(W), 59.5 10 60.5
GW-149 Water @ 4.0 / (W) @ 25-28

GW-151 Frac @ 26(w)

GW-153 Frac @ 29-30

GW-154 Water @ 5.0

GW-155 Frac @ 130-136, 165-177(mW)

GW-156 Cav @ 92-93, 101-103, 106-112 / Frac @ 150

GW-157 Water @ 74 / Frac @ 114-116.5, 140(w)

GW-158 Frac @ 98(foam), 180{W, sul), 220-230, 250-260(mW, >25 gpm}
GW-159 Cav @ 112-117 / Water @ 130

GW-162 Water @ 118

GW-164 Frac @ 150{w), 197(w), 280, 392(w)

GW-165 Cav @ 103-113, 314-317(mW, >100 gpm) / Frac ® 92-96, 100-102
GW-166 Frac @ 287-290, 320-323, 358-363(W, >300 gpm)

GW-173 Frac @ 103.6 / Cav @ 108.9, 140-141

GW-174 Frac @ 143 / Cav @ 63-79.6, 91, 140

GwW-177 Cav @ 68-73, 96-97.5 / Frac @ 130-133

GW-179 Cav @ 53-73 / Frac @ 112

GW-184 Frac @ 115(w), 126-130{w)

GW-185 Frac @ 73(W, 20-30 gpm), 170(w), 366(W, gas)

GW-186 Frac @ 25(w), 164-169(W)

GW-187 Frac @ 92(w), 115-121(w), 134-135(W, >25 gpm), 159-160(W, >25 gpm)
GwW-188 Cav(imW) @ 27-29 / Frac @ 47-48, 55-58.5, 60-68. Lost circulation @ 60-68
GW-189 Frac @ 44{w), 143-145(W), 164-165(W), 170(W), 200{W)

GW-198 Water @ 22

GW-199 Water @ 18

GW-200 Frac @ 52(w)

GwW-201 Water @ 21

GW-202 Water @ 17

GW-220 Water @ 11.0

GW-221 Frac @ 36-80, 153

GW-222 Fractured zone-cavity @ 19.0

GW-223 Cav(M) @ 57-59 / Frac @ 17-18, 27.5-29, 34-34.5, 36-36.5, 37-37.5, 38-39, 66-67, 68.5-69.5
GwW-224 Frac @ 115-120(W, sul)

GW-231 Frac @ 15-16.5, 17-17.5(w}, 19-20.5(w), 23-24, 25-27, 28-29

GW-240 Frac @ 29 to 30

GW-241 Cav @ 78-89 / Frac @ 89-94.6

Fracture or solution cavity, depth, and approximate water yield?®

“Source; C. 5. Haase, G. A. Gillis, aand H. L. King, 1987. Fiscal Year 1985 Groundwater Investigation
Drilling Program at the Y-12 Plant, Oak Ridge, Tennessee, ORNL/TM-9999, Oak Ridge, Tenn.

*Cav—cavity; Frac—fracture or fracture interval; Water—depth at which the water table was encoun-
tered, not necessarily associated with a fracture or cavity, (M)—mud, or thick extremely muddy water;
{mW)—muddy water; (sul)}—sulfurous smell to water; (w)}—small flow of water <5 gpm; (W) —large flow
of water, >5 gpm. Yields cited are based on drillers, estimates of surface discharge during drilling.

‘1 gpm = 3.7 L/min.

The uppermost Knox Group at this site consists medium-bedded maroon and gray siltstones,

of medium-bedded to massive dolostone with thin-bedded limestones, and less-abundant-to-rare
locally abundant nodular to bedded chert nodular-to-bedded chert. A schematic cross
throughout. The basal portion of the section of the quarry site is presented in Fig.

Chickamauga Group consists of abundant thin- to 6.2.5. As with other strata in the Oak Ridge
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Fig. 6.2.4. Locations of groundwater wells around Chestnut Ridge Security Pit.

vicinity, both the upper Knox Group and the
basal Chickamauga Group are pervasively
jointed, with predominant joint directions parallel
and perpendicular to geological strike, which is
approximately parallel to the ridge crests (Haase,
Gillis and King, 1987). In the vicinity of Kerr
Hollow Quarry, an additional joint set that trends
approximately north-south is also noted (Law
Engineering, 1983b).

Porosity and density geophysical logs from the
site suggest that most of the strata are “tight,”
with low porosity (0 to 5%) and, by inference,
low permeability. Examination of drill cores
demonstrates, however, that significant major
fractures and fractured intervals occur
throughout the bedrock to depths of 183 m. Such
fractured zones generally correspond to
pronounced anomalies on the single point
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Table 6.2.4. 1986 concentrations of parameters In downgradient
well GW-1737 at Chestnut Ridge Security Pits

Concentration (mg/L)*

Parameter IstQtr.  2nd Qtr.  3rd Qir.  4th Qur.

(2/4/86)  (4/15/86) (7/29/86) (10/20/86)

Drinking water

Arsenic 0.006 <0.005 <{.005 <0.005
Bariym 0.021 0.017 0.0069 0.0074
Cadmium <0.003 <0.003 <0.003 <0.003
Chromium 0.032 <0.01 0.013 <0.01
Lead 0.073 0.016 0.011 0.019
Mercury 0.0004 <0.0002 <0.0002 <0,0002
Selenium <0.005 <0.005 <0.005 <0.005
Silver <0.006 <0.006 <0.006 <0.006
Fluoride 0.18 <01 0.2 0.1
Nitrate nitrogen 34 L1t 1.06 1.0
Endrin <0.00005 <0.0001 <0.0001 <0.0001
Lindane <0.00001  <0.00002  <0.00002 <0.00002
Methoxychlor <0.00004  <0.00008  <0.00008 <0.00008
Toxaphene <0.001 <0.002 <0.002 <0.002
24-D <0.001 <0.002 <0.002 <0.00}
Silvex <0.0001 <0.0002 <0.0002 <0.0001
Radium {pCi/L) <27 <2.7 <27 <27
Gross alpha (pCi/L) 73 <1 2 <2
Gross beta (pCi/L) 135 2.93 4 <2
Total coliform (Ct/100 mL) NF* NF NF NF
Groundwater quality
Chloride <] 2.2 i 3.7
Iron 43 1.3 4.7 7.5
Manganese 0.13 0.015 0.031 0.033
Phenols 0.003 0.002 0.007 0.006
Sodium 24 1.4 1.6 1.6
Sulfate 9.3 5.7 59 7.6
Indicators
pH (units) 7.8 17 7.8 8.3
7.7 7.7 7.8 8.2
1.7 7.7 78 8.2
7.1 1.9 7.8 8.2
Specific conductance
(umhos/cm) 316 332 386 n
326 333 384 375
325 334 385 374
Total organic carbon 13 49 58 56
12 50 57 57
15 49 55 55
14 49 47 59
Total organic halogen 0.024 0.007 0.083 <0.010
0.026 0.01 0.119 <0.010
0.024 0.012 0.086 <0.010
0.026 <0.010 0.111 <0.010
“See Fig. 6.2.4.

*During 1986 detection levels for several parameters varied.
‘NF = not found.
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Table 6.2.5. 1986 concentrations of parameters in downgradient
well GW-174° at Chesinut Ridge Security Pits

Parameter

Concentration {mg/L})

1st Qtr. 2nd Qtr.  3rd Qtr.  4th Qtr.
(2/4/86) b ¢ d
Drinking water
Arsenic 0.021
Barium 0.14
Cadmivm <0.003
Chromium 0.074
Lead 0.065
Mercury <0.0002
Selenium <0.005
Silver <0.006
Fluoride 0.14
Nitrate nitrogen 0.16
Endrin <0.00005
Lindane <0.00001
Methoxychlor «<0.00004
Toxaphene <0.001
24D <0.001
Silvex <0.0001
Radium (pCi/L) 10.8
Gross alpha (pCi/L) 51
Gross beta (pCi/L) 108
Total coliform {Ct/100 mL) NF*
Groundwater quality
Chloride <]
Iron 110
Manganese 0.42
Pherols 0.01
Sodium 10
Sulfate 9.8
Indicators
pH (units) 19
7.8
79
7.8
Specific conductance 320
(gmhos/cm) 325
320
334
Total organic carbon 35
17
38
38
Total organic halogen 0.009
0.008
0.009
0.011

“See Fig. 6.2.4.

*Well did not recover sufficiently after purging and could not be sampled.
Pump stuck in well. No sample could be obtained.
“Well was dry; no sample could be obtained.

*NF = not found.
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Table 6.2.6. 1986 concentrations of parameters in downgradient
well GW-176" at Chestnut Ridge Security Pits

Concentration (mg/L)®

Parameter 1st Qtr. 2nd Qtr. 3rd Qtr. 4th Qtr.

(2/4/86)  (4/14/86) (7/23/86) {10/15/86)

Drinking water

Arsenic 0.108 <0.005 <0.005 <0.005
Barium 0.11 0.013 0.011 0.012
Cadmium <0.003 <0.003 <0.003 <0.003
Chromium 0.036 <0.01 <0.01 0.013
Lead 0.219 0.013 0.006 0.005
Mercury 0.0006 <0.0002 <0.0002 <0.0002
Selenium <0.005 <0.005 <0.005 <0.005
Silver <0.006 <0.006 <0.006 <0.006
Fluoride 0.1 <0.1 0.1 «<0.1
Nitrate nitrogen 0.27 0.41 0.43 1.7
Endrin <0.00005  <0.0001 <0.0001 <0.00005
Lindane <0.00001 <0.00002 <0.00002 <0.00001
Methoxychlor <0.00004  «<0.00008  <0.00008 <0.00004
Toxaphene <0.001 <0.002 <0.002 <0.001
24D <0.001 <0.002 <0.002 <0.001
Silvex <0.0001 <0.0002 <0.0002 <0.0001
Radium (pCi/L} 6.48 <2.7 <2.7 <27
Gross alpha (pCi/L) 76 14.05 2 <3
Gross beta (pCi/L) 83 22.52 3 5
Total coliform (Ct/100 mL) NF° NF NF 1
Groundwater quality
Chloride <1 1.7 1.5 1.8
Iron 97 1.6 1.2 0.064
Manganese 27 0.074 0.055 (.0049
Phenols 0.004 <0.001 0.005 0.016
Sodium 0.65 0.5 0.62 0.75
Sulfate 1 <1 1.3 <1
Indicators
pH (units) 7.1 7.6 7.2 6.9
. 7.1 7.2 7.2 6.9
7.1 7.2 7.2 6.9
7.3 7.6 7.2 6.9
Specific conductance 464 415 480 376
(pmhos/cm) 458 415 482 374
456 414 482 376
457 413 479 375
Total organic carbon 62 72 55 83
57 71 43 85
58 72 46 87
59 71 41 87
Total organic halogen 0.031 0.027 0.14 <0.010
0.03 0.015 0.12 <0.010
0.029 " 0.019 0.11 <0.010
0.03 0.018 0.14 <0.010
“Bec Fig. 6.2.4,

*During 1986 detection levels for several parameters varied.
‘NF = not found.
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Table 6.2.7. 1986 concentrations of parameters in upgradient
well GW-177° at Chesmut Ridge Security Pits

Concentration (mg/L)’

Parameter 1st Qtr. 2nd Qtr. 3rd Qtr. 4th Qur.
(2/4/86)  (4/17/86) (7/29/86) (10/13/86)
Drinking water
Arsenic <0.005 <0.005 <0.005 <0.005
Barium 0.0062 0.0056 0.037 0,012
Cadmium <0.003 <0.003 <0.003 <0.003
Chromium <0.01 <0.0% 0.034 0.013
Lead 0.031 0,039 0.016 0.014
Mercury <0.0002 <0.0002 <0.0002 <0.0002
Selenium <0.005 <0.005 <0.005 <0.005
Silver <0.006 <0.006 <0.006 <0.006
Fluoride 0.15 0.2 0.2 <0.1
Nitrate nitrogen <0.11 <0.11 <Q.11 0.16
Endrin <0.00005 <0.0001 <0.0001 <0.00005
Lindane <0.00001 <0.00002 <0.00002 <0.00001
Methoxychlor <0.00004  <0.00008 <0.00003 <0.00004
Toxaphene <0.001 <0.002 <0.002 <0.001
2.4-D <0,001 <0,002 <0.002 <0.001
Sitvex <0.0001 <0.0002 <0.0002 <0.0001
Radium (pCi/L) <27 <2.7 <27 <27
Gross alpha (pCi/L) 2.37 1.6 4 2
Gross beta {pCi/L) 18.5 8.29 8 4
Total coliform (Ct/100 mL) NF¢ NF NF NF
Groundwater quality
Chloride 1.8 8.4 6.4 30
Iron 4.9 7.5 43 0.19
Manganese 0.15 0.16 0.098 0.033
Phenols 0.013 0.008 0.011 0.003
Sodium 34 4.2 59 1.3
Sulfate 24 24 24 10.2
Indicators
pH (units} 1.5 1.4 7.8 1.6
7.4 15 7.8 76
7.4 1.5 7.8 1.6
7.4 1.5 7.8 7.8
Specific conductance 446 402 479 420
{umhos/cm) 478 425 478 424
474 429 479 422
486 427 478 423
Total organic carbon 52 59 47 68
54 59 49 68
57 60 43 70
57 59 47 68
Total organic halogen 0.51 0.006 0,038 <0.010
0.48 - 0.195 0.04 <0.010
0.53 0.166 0.041 0.016
0.51 0.248 0.042 <0.010

*See Fig. 6.2.4.

*During 1986 detection leveis for several parameters varied.

*NF = not found.



Table 6.2.8. 1986 concentrations of parameters in downgradient
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well GW-179% at Chestnut Ridge Security Pits

Concentration (mg/L)?

Parameter 1st Qur, 2nd Qtr. 3rd Qur. 4th Qtr.
(2/10/86) (4/23/86) (8/05/86) {(10/20/86)
Drinking water
Arsenic 0.013 <0.005 <0.005 <0.005
Barium 0.011 0.02 0.016 0.019
Cadmium <0.003 <0.003 <0.003 <0.003
Chromium 0.22 <0.01 0.012 <0.01
Lead 0.069 0.022 0.007 0.015
Mercury 0.003 <0.0002 <0.0002 <0.0002
Selenium <0.005 <0.005 <0.005 <0.005
Silver <0.006 <0.006 <0.006 <0.006
Fluoride 0.09 0.1 0.1 <0.1
Nitrate nitrogen <0.11 <0.11 0.14 <0.11
Endrin <0.00005  <0.0001 <0.0001 <0.00005
Lindane <0.00001 <0.00002  <0.00002 <0.00001
Methoxychlor <0.00004 <0.00008  <0.00008 <0.00005
Toxaphene <0.001 <0.002 <0.002 <0.00t
24-D <0.001 <0.002 <0.002 <0.001
Silvex <0.0001 <0.0002 <0.0002 <0.0001
Radium (pCi/L) 4,05 <2.7 <2.7 <2.7
Gross alpha (pCi/L) 6.8 <3 4 <2
Gross beta (pCi/L) 216 <7 4 <2
Total coliform (Ct/100 mL) NF° NF NF NF
Groundwater quality
Chloride 1.4 1.8 1.4 1.5
Iron 38 0.52 1.1 1.1
Manganese 0.99 0.042 0.072 0.047
Phenols 0.003 0.002 0.004 0.005
Sodium 1.3 1.3 1.7 1.5
Sulfate 12 17 11 9.8
Indicators
pH {units) 1.3 8 79 8.0
7.7 3 79 7.9
7.8 8 1.9 79
7.8 7.9 7.8 8.1
Specific conductance 380 476 452 492
{(umhos/cm) 393 492 463 427
433 492 464 491
330 491 460 492
Total organic carbon 95 ! 85 73
120 74 86 72
80 72 89 1060
158 73 87 %9
Total organic halogen 0.131 0.07 0.16 <0.010
0.121 0.069 0.17 <0.010
0.126 0.069 0.18 <0.010
0.129 0.069 0.18 0.015

“See Fig. 6.2.4.

*During 1986 detection levels for several parameters varied.

‘NF = not found.
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resistance and spontaneous potential geophysical
logs. Taken together, the drill core and
geophysical log data suggest that there are thin
(0.3-0.9-m), relatively permeable, water-bearing
Zones associated with most fractured zones
occurring throughout the bedrock (Haase and
King, in press). It is probable, therefore, that
groundwater movement within the bedrock is
based on fractures and fracture systems rather
than being restricted within stratigraphic units.
To understand the hydrologic behavior in the
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vicinity of the quarry it is necessary to
understand the spacing, density, and orientations
of fracture systems.

Plans for monitoring well installations at Kerr
Hollow Quarry, presented by Geraghty and
Miller (1985d), were modified to allow more
complete characterization of subsurface
geohydrologic conditions and to intercept
hydrologic targets identified during initial core-
drilling. Locations of the eight borings are shown
in Fig 6.2.6.
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Fig. 6.2.6. Locations of groundwater wells around Kerr Hollow Quarry.



Boring CH-143 is a 183-m-deep core hole that
was collared in the lower portion of Unit A of the
Chickamauga Group. The core hole, which
penctrates the contact with the Newala Dolomite
of the Knox Group and continues approximately
122 m into the Newala, provides a detailed map
of the stratigraphy and structural character of the
strata surrounding Kerr Hollow Quarry. Those
data were used to select target depths for the
other groundwater observation wells at the site
(Fig 6.2.5). Because of the hydrologic importance
of fractures and fractured zones, much of the
drilling was aimed at such features. Because of
their spacing and frequency, however, wells in
this initial stage of investigation were finished to
study several closely spaced fractures or groups of
fractured zones. Depending on the results of
chemical analyses and hydrologic data, additional
wells, finished to specific fractures, may be
required (Haase, Gillis, and King, 1987).

Well GW-142, an open well with the highest
topographic elevation, was installed as a potential
upgradient, background well completed in
unweathered bedrock. During the drilling of
GW-142, only trace quantities of water were
encountered in the bedrock down to depths of 61
m. Casing was installed to a depth of 76 m, after
several water-bearing fractured intervals had been
encountered. Subsequent drilling of the open hole
portion of the well below 76 m indicates that the
strata remain relatively tight and contain only
small quantities of water also associated with
fractured zones ( Haase, Gillis, and King, 1987).

Wells GW-143 and GW-144 form a piezometer
cluster designed to investigate possible hydrostatic
head differences between the uppermost Knox
Group and lowermost Chickamauga Group. Both
wells are finished in bedrock. These wells also
intersect the downdip projection of all strata that
crop out in the quarry and serve 1o monitor
potential downdip migration of material out of
the quarry. Both wells intersect several apparent
bedding-plane-parallel fracture systems that occur
within the stratigraphic interval of interest
(Haase, Gillis, and King, 1987).

Wells GW-145 and GW-146 and wells GW-
147 and GW-231 form two piezometer clusters
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along the western edge of the quarry. These wells
are designed to investigate potential head
differences between various stratigraphic units
cropping out within the quarry and to monitor for
potential strike-paralle] movement of material out
of the quarry. Well GW-146 is an open well
finished in unweathered bedrock. Wells GW-145,
GW-147, and GW-231 are screened wells
finished in unweathered bedrock. The 1986
concentrations of parameters at Kerr Hollow
Quarry are given in Tables 6.2.9 through 6.2.14.

New Hope Pond. New Hope Pond, located on
the east end of the Oak Ridge Y-12 Plant (Fig.
6.2.1), is a man-made impoundment on East Fork
Poplar Creck that serves as a settling basin for
creek waters before they are discharged into the
natural channel and flow off Oak Ridge Y-12
Plant property.

New Hope Pond is located on soils and
residuum developed on the Maynardville
Limestone of the Conasauga Group. The trace of
the contact between the Maynardville Limestone
and the underlying Nolichucky Shale roughly
coincides with the Oak Ridge Y-12 Plant access
road (Second Street) that passes immediately
north of the pond. Depth to bedrock ranges from
3 to 4.6 m throughout the site. As is typical of
the Conasauga Group, joints and fractures may
have significant influence on groundwater flow
directions. Principal joint directions at the New
Hope Pond site are parallel and perpendicular to
geological strike, and it is anticipated that those
orientations would be preferred groundwater flow
directions. At other sites, approximately 610 to
1219 m east of New Hope Pond, the
Maynardville Limestone has been demonstrated

to exhibit solution cavities and other solutional

alteration features (Rothschild et al., 1984a).
Such features can profoundly influence
groundwater movement, although the impact of
such features cannot be predicted as easily as
that of regionally systematic joints and fractures.
Although several fracture zones within the
Maynardville Limestone were encountered during
drilling at this site, only one significant solution
cavity was encountered in well GW-153 (Haase,
Gillis, and King, 1987).



287

Table 6.2.9. 1986 concentrations of parameters in upgradient
well GW-142° at Kerr Hollow Quarry

Parameter

Concentration (mg/L)*

lst Qtr. 2nd Qtr. 3rd Qtr. 4th Qtr.
(2/27/86) (4/23/86)  (8/21/86)  (12/02/86)
Drinking water
Arsenic <0.005 <0.005 <0.005 <0.005
Barium 0.14 0.13 0.1 0.19
Cadmium <0.003 <0.003 <0.003 <0.003
Chromium <0.01 <0.01 <0.01 0.011
Lead 0.027 0.016 0.004 0.005
Mercury <0.0002 <0.0002 <0.0002 <0.0002
Selenium <0.005 <0.005 <0.005 <0.005
Silver <0.006 <0.006 <0.006 <0.006
Fluoride 0.39 0.5 0.1 0.3
Nitrate nitrogen 0.27 0.23 <0.11 033
Endrin <0.00005  <0.0001 <0.0001 <0.00005
Lindane <0.00001 <0.00002 <0.00002 <0.00001
Methoxychlor <0.00004  <0.00008 <0.00008 <0.00004
Toxaphene <0.001 <0.002 <0.002 <0.001
24-D <0.001 <0.002 <0.002 <0.001
Silvex <0.0001 <0.0002 <0.0002 <0.0001
Radium (pCi/L) <2.7 <27 7.56 <27
Gross alpha (pCi/L) 4 < <1 13
Gross beta {pCi/L) 5 4.01 6 16
Total coliform (Ct/100 mL) NF¢ NF 3100 NF
Groundwater quality
Chloride 4.2 3.9 3.7 25
Iron 10 8.5 4.1 9.7
Manganese 0.077 0.1 0.046 0.11
Phenols <0.001 <0.001 0.004 0.004
Sodium 1.4 2.3 1.3 1.1
Sulfate 6.2 5.2 4.3 4.1
Indicators
pH (units) 8.3 79 8.7 74
. 8.6 7.9 8.7 1.5
8.6 7.9 8.7 7.7
8.6 7.9 8.7 7.7
Specific conductance 322 331 299 540
(umhos/cm) 304 345 303 420
301 349 307 370
329 350 302 450
Total organic carbon 39 49 32 55
44 47 33 46
38 47 28 52
38 45 2 50
Total organic halogen 0.014 0.019 0.343 <0.010
0.011 0.016 0.375 <0.010
0.012 0.016 0.429 <0.010
0.01 0.016 0.398 <0.010

“See Fig. 6.2.6.

*During 1986 detection levels for several parameters varied,

‘NF = not found.
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Table 6.2.10. 1986 concentrations of parameters in well GW-143
at Kerr Hollow Quarry

Concentration (mg/L)

Parameter IstQtr.  2nd Qtr.  3rd Qtr.  4th Qtr.

(2/6/86) (4/16/86) (7/8/86) (10/3/86)

Drinking water

Arsenic <0.005 <0.005 <0.005 <0.005
Barium <0.05 <0.05
Cadmium <0.003 <0.003 <0.003 <0.003
Chromium <0.01 <0.01 <0.01 <0.01
Lead 0.03 0.013 0.005 0.04
Mercury <0.0002 <0.0002 <0.0002 <0.0002
Selenium <0.005 <0.005 <0.005 <0.005
Silver <0.006 <0.006 <0,006 <0.006
Fluoride 0.1 <0.1 0.1 <0.1
Nitrate nitrogen <0.11 0.16 0.16 0.2
Endrin <0.05 <0.1 <0.1 <0.05
Lindane <0.0} <0.02 <0.02 <0.01
Methoxychlor <0.04 <0.08 <0.08 <0.04
Toxaphene <1 <2 <2 <1
2,4-D <l <2 <2 <l
Radium (pCi/L) <27 <2.7 0.054 <2.7
Gross alpha (pCi/L) 16.8 4.08 <1 2
Gross beta (pCi/L) 16 3.78 <2 k|
Total coliform a a a a
(counts/100 mL)
Silvex <0.1 <0.2 <0.2 <0.1
Groundwater
Chloride <1 <1 <1 <1
Iron 6.5 3.3 0.076 4
Mangancse 0.15 0.17 0.16 0.13
Phenols 0.007 <0.001 0.004 0.002
Sodium 2.5 0.73 0.57 0.78
Sulfate 8 4.6 39 33
Indicators
pH (units) 1.7 1.8 1.7 8.1
1.7 7.8 17 8.0
1.6 8.1 7.8 83
7.8 7.9 7.8 8.1
Specific 278 247 273 273
conductance 294 260 273 272
(umhos/cm) 294 262 274 274
29% 262 274 273
Total organic 12 44 9 60
carbon 10 45 39 50
12 45 38 55
20 43 39 68
Total organic 11 ) 16 50
chloride 9 . <5 17 54
10 7 19 45
19 217 14 63

“No colonies observed.
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Table 6.2.11. 1986 concentrations of parameters in downgradient
well GW-144° at Kerr Hollow Quarry

Concentration (mg/L)*

Parameter Ist Q.  20d Q. 3rd Qu.  4th Qir.

(3/03/86) (4/28/86) (8/14/86) (11/10/86)

Drinking water

Arsenic <0.005 <0.005 <0.005 «<0.0035
Barium 0.034 0.035 0.03% 0.039
Cadmivm <0.003 <0.003 <0,003 <0.003
Chromium <0.01 «<0.01 <0.01 «<0.010
Lead <0.004 0.011 0.007 0.017
Mercury <0.0002 <0.0002 <0.0002 <0.0002
Selenium <0.005 <0.005 <0.005 <0.005
Silver «<0.006 <0.006 <0.006 <0.006
Fluoride Q.15 0.1 0.1 0.1
Nitrate nitrogen 0.59 0.47 0.28 0.41
Endrin <0.00005  <0.00005 <0.0001 <0.00005
Lindane <0.00001 <0.00001 «<0.00002 <0.00001
Methoxychlor <0.00004 <0.00004 <0.00008 <0.00004
Toxaphene <0.001 <0.001 <0.002 <0.001
24D <0.001 <0.002 <0.002 <0.001
Silvex <0.0001 <0.0002 <0.0002 <0.0001
Radium (pCi/L) <2.7 <2.7 <2.7 <2.7
Gross alpha (pCi/L} 2 <1 5 10
Gross beta (pCi/L) 3 <2 9 12
Total coliform (Ct/100 mL) NF¢ 2 NF 1
Groundwater quality
Chiloride 9.0 8.2 4.7 8.2
Iron 0.27 0.049 0.039 0.070
Manganese 0.0022 <0.001 0.0067 0.0011
Phenols 0.001 0.002 0.003 0.041
Sodium 31 28 29 2.8
Sulfate 7.7 7 4 7.1
Indicators
pH (units) 7.9 8.1 19 R.0
8.0 8.1 79 8.0
8.0 7.9 1.9 8.0
19 7.8 19 8.0
Specific conductance 33 3438 347 428
(umhos/cm) n 355 344 437
343 iss 342 429
2 356 344 441
Total organic carbon 34 40 42 3
34 40 46 35
34 42 47 3
33 42 43 28
Total organic halogen 0.015 0.41 0.08 0.043
0.014 0.43 0.08 0.075
0.011 0.39 0.09 0.082
0.014 0.37 0.08 0.076
“Sec Fig. 6.2.6.

*During 1986 detection levels for several parameters vatied.
‘NF = not found.
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Table 6.2.12. 1986 concentrations of parameters in downgradient
well GW-145° at Kerr Hollow Quarry

Concentration (mg,/L)*

Parameter 1st Qtr. 2nd Qtr. 3rd Qtr. 4th Qur,

(3/5/86)  (4/24/86) (8/20/86) (11/13/86)

Drinking water

Arsenic <0.005 <0.005 <0.005 <0.005
Barium 0.0024 0.0081 0.073 0.098
Cadmium <0.003 <0.003 <0.003 <0.003
Chromium <0.01 <0.01 <0.01 0.011
Lead <0.004 0.008 0.004 0.009
Mercury <0.0002 <0.0002 <0.0002 <0.0002
Selenium <0.005 0.006 <0,005 <0.005
Silver <0.006 <0.006 <0.006 <0.006
Fluoride 1.5 2 1.4 1.9
Nitrate nitrogen 0.14 0.11 0.25 0.29
Endrin <0.00005 <0.0001 <0.0001 <0.00005
Lindane <0.00001 <0.00002 <0,00002 <0.00001
Methoxychlor <0.00004 <0.00008  <0.00008 <0.00004
Toxaphene <0.001 <0.002 <0.002 <0.001
2,4-D <0.001 <0.002 <0.002 <0.001
Silvex <0.0001 <0.0002 <0.0002 <0.0001
Radium (pCi/L}) <2.7 <2.7 <27 <2.7
Gross alpha (pCi/L) 39 2.16 ] 15
Gross beta (pCi/L) 92.4 41.71 65 438
Total coliform {Ct/100 mL) NF*© NF NF 5
Groundwater quality
Chloride 30 13.7 24 19.5
Iron 0.074 28 0.2 0.20
Manganese 0.0016 0.012 0.008 0.011
Phenols 0.013 0.001 <0.001 0.002
Sodium 25 14 40 51
Sulfate 26 35 56 65
Indicators
pH (units}) 10.6 9.1 79 18
10.6 9.1 7.9 7.9
107 9.1 19 8.1
10.7 9.1 79 8.1
Specific conductance 564 485 540 620
(umhos fcm) 579 501 554 610
578 504 552 610
582 504 551 610
Total organic carbon 20 38 57 55
20 35 54 35
20 35 54 30
19 Kt} 55 35
Total organic halogen . 0.026 0.022 0.15 0.176
0.028 0.024 0.13 0.250
0.028 0.024 0.12 0.184
0.027 0.023 0.11 0.259
*See Fig. 6.2.6.

*During 1986 detection levels for several parameters varied.
“NF = not found.
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Table 6.2.13. 1986 concentrations of parameters in well GW-146

at Kerr Hollow Quarry

Parameter

Concentration (mg/L)

st Qtr. 2nd Qtr. 3rd Qtr. 4th Qtr.
(3/5/86) (4/24/86) (8/20/86) (11/25/86)
Drinking water
Arsenic <0.005 <0.005 <0.005 <0.005
Barium 0.077 0.065 0.019 0.035
Cadmium <0.003 <0,003 <0.003 <0.003
Chromium <0.01 <0.01 <0.01 <0.01
Lead <0.004 0.017 0.023 <0.004
Mercury <0.0002 <0.0002 <0.0002 <0.0002
Selenium 0.009 <0.005 <0.005 <0.005
Silver <0.006 <0.006 <0.006 <0.006
Fluoride 1.87 1.9 2.0 1.8
Nitrate nitrogen 0.11 <0.11 <0.11 <0.11
Endrin <0.05 <0.1 <0.1 <0.05
Lindane <0.01 <0.02 <0.02 <0.01
Methoxychlor <0.04 <0.08 <0.08 <0.04
Toxaphene <1 <2 <2 <1
24D <1 <2 <2 <1
Radium (pCi/L) <2.7 <27 14.58 <27
Gross alpha (pCi/L) 2 2.46 18 4
Gross beta (pCi/L) 150 61.13 44 43
Total coliform a a a a
(counts/100 mL)
Silvex <0.1 <0.2 <0.2 <0.1
Groundwater
Chioride 24 29 12 95
ron 0.11 0.38 14 10
Manganese 0.01 0.024 0.077 0.06
Phenols 0.041 0.002 0.007 0.008
Sodium 13 37 17 11
Sulfatc 50 79 40 37
Indicators
pH (units) 8.5 8.5 94 9.2
9 8.6 9.4 9.3
8.5 8.5 9.5 9.3
8.5 8.6 9.4 9.3
Specific 587 607 445 390
conductance 599 643 453 383
(umhos/cm) 604 644 455 384
603 690 456 362
Total organic 42 53 41 25
carbon 43 45 42 75
42 - 46 42 15
150 53 43 20
Total organic 25 22 160 <10
chloride 16 - 23 150 <10
<5 22 140 <10
181 21 140 <10

“No colonies observed.
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Table 6.2.14. 1986 concentrations of parameters in downgradient
well GW-231° at Kerr Hollow Quarry

Concentration (mg/L)*

Parameter (stQtr.  2dQur.  IdQir.  4thQu
(3/7/86)  (4/25/86) (8/21/86) (11/10/86)
Drinking water
Arsenic <0.005 <0.005 <0.005 «<0.005
Barium 0.08 0.094 0.12 018
Cadmium <0.003 <0.003 <0.003 <0.003
Chromium <0.01 <0.01 <0.01 <0.01
Lead <0.004 0.011 0,004 <0.004
Mercury <(.0002 <0.0002 <0,0002 <0.0002
Selenium <0.005 <0.005 <0.005 <0.005
Silver <0.006 <0.006 <0.006 <0.006
Fluoride 0.094 <0.1 <0.11 <0.1
Nitrate nitrogen 0.21 0.16 <0.11 <0.11
Endrin <0.00005  <0.0001 <0,0001 <0.00005
Lindane <0.00001 <0.00002 <0.00002 <0.00001
Methoxychlor <0,00004  <0.00008  <0.00008 <0.00004
Toxaphene <0.001 <0.002 <0.002 <0.001
24-D <0.001 <0.002 <0.002 <0.001
Silvex <0.0001 <0.0002 <0.0002 <0.0001
Radium (pCi/L} <21 <2.7 13.77 <27
Gross alpha (pCifL) <0.1 <1 <2 12
Gross beta (pCi/L) 3.5 4,14 2 19
Total coliform (Ct/100 mL) 1 1 1 22
Groundwater quality
Chloride 1.9 1.2 1.1 1.2
Iron 0.026 0.015 0.0052 0.0089
Manganese 0.028 <0.001 0.0058 0.0046
Phenols 0.009 <0.001 0.002 0.006
Sodium 0.76 0.48 0.82 0.75
Sulfate 3.6 34 31 34
1ndicators
pH (units) 8.1 1.7 1.6 7.7
8.0 1.6 1.7 8.0
8.0 79 1.7 8.0
8.1 7.9 1.7 3.0
Specific conductance 245 7 364 394
(umhos/cm) 245 331 363 397
244 334 361 397
241 ExT 360 400
Total organic carbon 35 48 46 15
k3! 45 46 35
34 45 46 35
38 46 43 40
Total organic halogen 0.016 1.7 0.044 <0.010
0.019 1.9 0.029 <0.010
0.018 1.7 0.032 <0.010
0.013 1.7 0.043 <0.010
*See Fig. 6.2.6.

*During 1986 detection levels for several parameters varied.



To characterize the geohydrological setting of
the New Hope Pond site, 11 borings were
completed (Fig. 6.2.7). A plan for monitor well
installation was presented by Geraghty and
Miller (1985b), and the present drilling program
is an implementation of that plan, with the
addition of several borings to investigate site
hydrology more completely (Haase, Gillis, and
King, 1987).

All groundwater investigation wells at New
Hope Pond are screencd. They were installed in
piezometer clusters such that data on both lateral
and vertical groundwater flow components could
be obtained. Two clusters, one to the east and one
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to the west of the pond, were instalied to moniter
potential strike-parallel groundwater movement
(Haase, Gillis, and King, 1987).

To the east, well GW-150 is finished in
unconsolidated soil and residuum developed on
the Maynardville Limestone. Well GW-220 is
completed in the lower Maynardville Limestone
to a depth of 14 m, and well GW-151 is
completed in the basal Maynardville Limestone,
in a transition zone characterized by alternating
layers of shale and limestone, to a depth of 29.4
m. To the west, well GW-154 is finished in the
unconsolidated residuum. Well GW-222 is
finished in the lower Maynardville Limestone to a
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Fig. 6.2.7. Locations of groundwater wells around New Hope Pond.



depth of 7.6 m, and well GW-223 is finished in
the shale/limestone transition zone at the base of
the Maynardville Limestone to a depth of 27.6 m.

To the north of the site, well GW-148 is
complete to a total depth of 3.4 m in residuum
developed at the contact between the
Maynardville Limestone and the Nolichucky
Shale. Well GW-149 is finished in the basal
Maynardville Limestone to a depth of 15.4 m.

The wells in the cluster south of the site are
topographically the highest. The shallowest well
in the cluster (GW-152) should serve as an
upgradient well, at least for flow in the
unconsolidated zone. Well GW-152 is compieted
in Maynardville Limestone residuum to a depth
of 5.3 m. Wells GW-153, completed to a depth of
18.3 m, and GW-240, completed to a depth of 9
m, are both finished in the upper Maynardville
Limestone.

The 1986 concentrations of parameters in
groundwater weils around New Hope Pond are
given in Tables 6.2.15 through 6.2.24.

Sludge Disposal Basin. The Sludge Disposal
Basin, located on the northern crest of Chestnut
Ridge approximately 305 m due south of New
Hope Pond (Fig. 6.2.1), has been used to dispose
of sediments and sludge removed from periodic
dredging of New Hope Pond. A summary of
analytical results and groundwater quality data
from the disposal site before 1986 are presented
by Geraghty and Miller (1985b). Monitoring
wells 1095 and 1096 were already in existence.

The Sludge Disposal Basin is located in soil
and residuum developed on top of the
stratigraphically lowermost portion of the Copper
Ridge Dolomite, which is the basal formation in
the Knox Group. A schematic cross section of the
site is shown in Fig. 6.2.8. The soil and residuum
locally contain abundant chert and rubble-rich
horizons that occur at the top of bedrock and are
dispersed irregularly throughout the soil column.
Depth to bedrock ranges from 15 to 27 m
(Haase, Gillis, and King, 1987).

The Copper Ridge Dolomite at the site consists
of thinly to thickly bedded, dark gray to buff
dolostones ranging from massive bedded, without
significant bedding structure, to having faint,
planar laminations. Locally, dolostones contain
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intervals exhibiting wavy to planar cryptalgal
laminations. Such intervals are typically
interbedded with intraformational breccias and
micrite-rich beds containing disseminated rip-up
clasts. Intervals of bedded to nodular chert occur
throughout the portion of the Copper Ridge
Dolomite penetrated by core hole CH-157
(Haase, Gillis, and King, 1987).

The Copper Ridge Dolomite at the Sludge
Disposal Basin has a uniform dip to the southeast
of 35 to 45 m. The strata exhibit joints and
fractures, with the density and lateral continuity
of such features varying from bed to bed. Most
fractures appear to be filled with secondary
calcite mineralization, although open fractures
occur throughout. Thin (<0.3- 6-m) chert-rich
intervals typically have the highest fracture
density, followed by thin dolostone intervals.
Locally, many stratigraphic intervals exhibit
solutionally widened bedding, joint, or fracture
surfaces although no discrete solution cavities
were noted. Locally, generally bedding-plane-
parallel fractures are concentrated into fracture
zones from <0.3 to 1 m in thickness. Numerous
high-angle fractures are also noted throughout
the strata penetrated by core hole CH-157
(Haase, Gillis, and King, 1987).

Little is known about subsurface hydrology at
the Sludge Disposal Basin. Available information
on shallow subsurface hydrology of the site has
been summarized by Geraghty and Miller
(1985b). Groundwater flow direction in the
shallow subsurface {<61 m) have not been
determined but are probably generally controlled
by a groundwater divide that runs along the crest
of Chestnut Ridge in the vicinity of the security
pits. The location of the groundwater divide
would influence a general control as to whether
water from the site would flow northward into
the Bear Creek watershed or southward toward
watersheds in Bethel Valley. Work by Ketelle and
Huff (1984) elsewhere along Chestnut Ridge
indicates that joints, fractures, and solutional
features developed within the upper bedrock exert
substantial local influence on groundwater flow
directions. Analysis of joint and fracture patterns
suggests that preferred groundwater flow
directions within the upper bedrock are paraliel
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Table 6.2.15. 1986 concentrations of parameters in downgradient
well GW-148° at New Hope Pond

Concentration {mg/L)?

Parameter lstQtr. 20 Q.  3rd Qir.  4th Qur.
(2/23/86)  (4/22/86) (8/01/86) (11/04/86)
Drinking water
Arsenic 0.012 <0.005 <0.005 0.005
Barium 0.69 0.34 0.38 0.42
Cadmium <0.003 <0.003 <0.003 <0.003
Chromium 0.088 0.023 0.043 0.016
Lead 0.077 0.013 001 0.015
Mercury 0.0005 <0.0002 <0.0002 «<0.0002
Selenium <0.005 <0.005 <0.005 <0.005
Silver <0.006 <0.006 <0.006 <0.006
Fluoride 0.13 .4 0.2 <0.1
Nitrate nitrogen <0.11 <0.11 <0.11 0.25
Endrin <0.00005  <0.0001 <0.0001 <0.00005
Lindane <0.00001 <0.00002 <0.00002 <0.00001
Methoxychlor <0.00004  <0.00008  <0.00008 <0.00004
Toxaphene <0.001 <0.002 <0.002 <0.001
2,4-D <0.001 <0,002 <0.002 <0.001
Silvex <0.0001 <0.0002 <0.0002 <0.0001
Radivm (pCi/L} <27 <2.7 <27 <2.7
Gross alpha (pCi/L) 32 1.63 3 7
Gross beta (pCi/L) 66 <3.5 5 9
Total coliform (Ct/100 mL) NF* NF NF NF
Groundwater quality
Chloride 3 29 23 29
Iron 59 17 10 17
Manganese 2.7 0.85 L1 0.65
Phenols <0.001 <0.001 0.012 0.003
Sodium 6.6 6.3 6.6 7.3
Sulfate 13 15 12 11
Indicators
pH (units) 6.9 6.9 6.9 6.9
6.9 6.8 7.0 6.9
6.9 6.7 7.2 6.9
6.8 6.7 7.1 6.9
" Specific conductance 774 720 773 864
{pmhos/cm) 799 777 769 859
799 784 772 852
798 786 780 856
Total organic carbon 116 132 107 140
117 136 109 145
128 128 107 145
121 140 110 140
Total organic halogen 0.014 0.029 0.09 0.025
‘ 0014 0.026 0.08 0.030
0.014 0.025 0.09 0.037
0.014 0.03 0.08 0.028
“See Fig. 6.2.7.

*During 1986 detection levels for several parameters varied.
‘NF = not found.
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Table 6.2.16. 1986 concentrations of parameters in well GW-149

at New Hope Pood

Concentration {mg/L)

Parameter

1st Qtr. 2nd Qtr. 3rd Qtr. 4th Qtr.
(2/23/86) (4/22/86) (7/30/86) (11/3/86)
Drinking water
Arscnic <0.005 <0.005 <0.005 <0.005
Barium 0.42 0.47 0.37 0.4
Cadmium <0.003 <0.003 <0.003 <0.003
Chromium <0.01 <0.01 <0.01 <0.01
Lead 0.008 0.007 0.005 0.034
Mercury <0.0002 <0.0002 <0.0002 <0.0002
Sclenium <0.005 0.005 <0.005 <0.005
Silver <0.006 <0.006 <0,006 <0.006
Fluoride 0.36 0.5 0.5 0.1
Nitrate nitrogen <0.11 <0.11 <0.11 <0.11
Endrin <0.05 <0.1 <0.1 <0.05
Lindane <0.01 <0.02 <0.02 <0.01
Methoxychlor <0.04 <0.08 «<0.08 <0.04
Toxaphene <1 <2 <2 <1
2,4-D <1 <2 <2 <1
Radium {pCi/L) <27 <27 <27 <27
Gross alpha (pCi/L) 5.6 <1 4 10
Gross beta (pCi/L) 8.3 248 10 14
Total coliform a a a a
(counts/100 mL)
Silvex <0.1 <0,2 <0.2 <0.1
Groundwater
Chloride 5.3 10.3 11 11
Iron 0.31 0.41 0.52 0.91
Manganese 0.12 0.1l 0.093 0.099
Phenols 0.01 <0.001 0.002 0.011
Sodium 59 53 56 77
Sulfate 5.6 5.8 6 5
Indicators
pH (units) 1.6 7.5 7.5 8.1
1.6 1.6 1.6 8.1
7.6 1.6 7.6 8.2
7.6 1.6 1.6 8.2
Specific 506 486 538 547
conductance 530 509 541 542
(xmbhos/cm) 539 510 538 539
541 510 537 539
Total organic 40 75 61 80
carbon 45 76 60 80
50 74 63 80
65 74 61 75
Total organic <5 61 860 53
chloride <5 23 900 38
15 22 870 14
15 21 850 70

“No colonies observed.



Table 6,2.17. 1986 concentrations of parameters in downgradient
well GW-150° at New Hope Pond
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Concentration {mg/L)

Parameter 1stQtr.  2nd Qir.  3rd Qi 4th Q.
(2/20/86) {(4/21/86) (8/01/86) (11/06/86)
Drinking water
Arsenic 0.036 <0.005 <0.005 <0.005
Barium 0.37 0.25 0.1 0.047
Cadmium <0.003 <0.003 <0.003 <0.003
Chromium 0.13 0.067 0.028 <0.010
Lead 0.37 0.018 0.018 <0.004
Mercury <0.0002 0.0003 <0.0002 <0.0002
Selenium <0.005 <0,005 <0.005 <0.005
Sitver <0.006 <0.006 <0.006 <0.006
Fluoride 0.082 0.1 0.1 <0.1
Nitrate nitrogen 0.79 0.97 0.5 0.38
Endrin <0.00005 <0.0001 <0.0001 <0.00005
Lindane <0.00001  <0.00002  <0,00002 <0.00001
Methoxychlor <0.00004  <0.00008 <0.00008 <0.00004
Toxaphene <0.001 <0.002 <0.002 <0.001
2,4-D <0.001 <0.002 <0.002 <0.001
Silvex <0.0001 <0.0002 <0.0002 <0.0001
Radium (pCi/L) 9.18 9.99 1.51 <2.7
Gross alpha (pCi/L) 117 1.74 13 <2
Gross beta (pCi/L) 252 3.83 14 5
Total coliform (Ct/100 mL) 2 NF¢ 1 NF
Groundwater quality
Chloride 4.8 5 8 11
Iron 170 78 13 1.1
Manganese 5.3 37 0.83 0.061
Phenols <0.001 <0.001 0.004 0.01%
Sodium 3.5 28 4.1 4.8
Sulfate 23 238 21 20
Indicators
pH (units) 7 7 6.9 7.8
7 6.9 7 7.8
7.1 7 7 8.0
7.4 6.9 7 7.7
Specific conductance 391 464 504 514
(umbhos/cm) 398 478 504 516
408 478 505 514
411 480 505 515
Total organic carbon 53 65 65 45
51 63 66 60
53 62 67 55
48 64 70 45
Total organic halogen 0.028 0.191 0.09 <0.010
0.032 0.024 0.09 <0.010
0.027 0.026 0.08 <0.010
0.03 0.197 0.08 <0.010

“See Fig. 6.2.7.

*During 1986 detection levels for several parameters varied.

‘NF = not found.
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Table 6.1.18. 1986 concentrations of parameters in well GW-151

at New Hope Pond

Concentration (mg/L)

Parameter Ist Qtr. 2nd Qtr. 3rd Qtr. 4th Qtr.
{(2/20/86) (4/21/86) (7/31/86) {11/5/86)
Drinking water
Arsenic <0.005 <0.005 <0.005 <0.005
Barium 0.15 015 0.15 0.16
Cadmium <0.003 <0.003 <0.003 <0.003
Chromium <0.01 <0.01 <0.01 <0.01
Lead <0.004 <0.004 <0.004 <0.004
Mercury <0.0002 <0.0002 <0.0002 <0.0002
Sclenium <0.005 <0.005 <0.005 <0.005
Silver <0.006 <0.006 <0.006 <0.006
Fluoride 0.07 0.1 0.1 0.1
Nitrate nitrogen <0.11 0.15 <0.11 <0.11
Endrin <0.05 <0.1 <0.1 <0.05
Lindane <0.01 <0.02 <0.02 <0.01
Methoxychior <0.04 <0.08 <0.08 <0.04
Toxaphene <1 <2 <2 <1
2,4-D <1 <2 <2 <1
Radium (pCi/L) <2.7 <27 <2.7 <27
Gross alpha (pCi/L) 0.46 <1 <1 <2
Gross beta (pCi/L) 0.72 <2 3 <2
Total coliform a a a a
{counts/100 mL)
Silvex <0.1 <0.2 <0.2 <0.1
Groundwater
Chloride 1.3 32 3.2 38
Iron 0.025 0.035 0.014 0.0094
Manganese 0.009 <0.001 0.0069 0.0062
Phenols 0.005 0.002 <0,001 0.017
Sodium 5.9 48 5 5.3
Sulfate 4.5 5.6 5.6 5.2
Indicators
pH (units) 7.2 7.2 1.5 16
1.2 1.2 75 7.6
7.2 1.2 7.5 7.6
_ 7.8 7.2 1.5 7.5
Specific 436 470 484 467
conductance 442 504 486 473
{umhos/cm) 458 509 438 473
461 510 482 474
Total organic 665 73 64 60
carbon 87 76 66 50
99 75 65 55
45 75 66 5%
Total organic 17 I8 60 13
chloride 9 39 100 13
3l 39 80 15
19 36 70 15

“No colonies observed,



Table 6.2.19. 1986 concentrations of parameters in upgradient
well GW-152° at New Hope Pond
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Concentration (mg/L)*

Parameter st Qtr.  20d Q. 3rd Qur.  4th Qtr.
(2/25/86) (4/21/86) (8/01/86) (11/14/86)
Drinking water
Arsenic 0.02 <0.005 <0.005 <0.005
Barium 0.055 0.055 0.022 0.018
Cadmium <0.003 <0.003 <0.003 <0.003
Chromium 0.015 0.02 0.01 0.031
Lead 2.21 0.3 0.064 0.024
Mercury <0.0002 <0.0002 <0.0002 <0.0002
Selenium <0.005 <0.005 <0.005 <0.005
Silver <0.006 <0.006 <0.006 <0.006
Fluoride 0.07 0.1 0.1 <0.1
Nitrate nitrogen 0.68 0.88 1.67 1.78
Endrin <0.00005  <0.0001 «<0.0001 <0.00005
Lindane <0.00001 <0.00002  <0.00002 <0.00001
Methoxychlor <0.00004  <0.00008  <0.00008 <0.00004
Toxaphene <0.001 <0.002 <0.002 <0.001
2,4-D <0.001 <0.002 <0.002 <0.001
Silvex <0.0001 <0.0002 <0.0002 <0.0001
Radium (pCi/L) <27 <2.7 <2.7 <27
Gross alpha (pCi/L) 20 0.8 k)| 4
Gross beta (pCi/L) 23 3,74 13 7
Total coliform (Ct/100 mL) 7 2 2 NF°
Groundwater quality
Chloride 2.2 10.9 41 78
Iron 26 24 1.9 0.33
Manganese 0.93 0.91 0.11 0.024
Phenols <0.001 <0.001 0.03 0.006
Sodium 2.6 4.5 11 15
Sulifate 35 44 11 5.8
Indicators
pH (units) 1.7 1.5 7.6 8.1
1.7 1.7 7.6 19
7.7 7.5 1.6 8.1
7.7 1.6 7.6 8.2
Specific conductance 3l 321 485 580
(umhos/cm} 341 334 484 620
315 338 480 570
320 342 434 600
Total organic carbon 39 41 45 29
39 44 42 16
40 45 43 36
39 43 42 15
Total organic halogen 0.019 0.011 0.08 0.203
0.017 0.006 0.07 0.205
0.015 <0,005 0.06 0.226
0.017 0.028 0.08 0.218

“Sece Fig. 6.2.7.

*During 1986 detection levels for several parameters varied.

NF = not found.
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Table 6.2.20. 1986 concentrations of parameters in upgradient
well GW-153° at New Hope Pond

Concentration (mg/L)*

Parameter 1st Qtr. 2ad Qtr. 3rd Qtr. 4th Qtr.
(2/25/86)  (4/21/86)  (7/31/86) (11/20/86)
Drinking water
Arsenic 0.016 <0.005 <0.005 <0.005
Barium 0.03 0.017 0.028 0.034
Cadmium <0.003 <0.003 <0.003 <0.003
Chromium 0.021 0.01% 0013 0.015
Lead 0.004 0.013 0.004 0.007
Mercury <0.0002 0.0002 <0.0002 <0.0002
Selenium <0.0035 <0.005 <0.005 0.012
Silver <0.006 <0.006 <0.006 <0.006
Fluoride 0.19 0.3 0.2 0.}
Nitrate nitrogen 0.47 1179 1.2 1.3
Endrin <0.00005 <0.0001 <0.0001 <0.00003
Lindane <0.00001 <0.00002  <0.00002 <0.00001
Methoxychlor <0.00004 <0,00008  <0.00008 <0.00004
Toxaphene <0.001 <0.002 <0.002 <0.001
24D <0.001 «<0.002 <(,002 <0.001
Silvex <0.0001 <0.0002 <0.0002 <0.0001
Radium (pCi/L) <27 <27 <27 <2.7
Gross alpha {pCi/L) 2 .11 2 3
Graoss beta (pCi/L) 23 19.64 8 9
Total cotiform (Ct/100 mL) NF? NF 6 NF
Groundwater quality
Chloride 5.2 11.2 34 100
Iron 1.3 1.1 0.49 0.15
Manganese 0.084 0.062 0.035 0.014
Phenols 0.003 <0.001 0.001 0.003
Sodium 15 15 18 54
Sulfate 20 348 21 24
Indicators .
pH (units) 1 L5 9 8.1
[} 10.4 9 8.1
11.1 9.8 9 8.1
11.1 10 9 8.1
Specific conductance 597 30600 374 557
(gmhos/cm) 697 249 375 570
666 nm 372 460
675 519 377 565
Total organic carbon 15 6 25 9
12 7 27 1
10 6 25 9
25 7 26 10
Total organic halogen 0.048 0.254 012 0.199
0.055 0.214 0.1 0.227
0.110 0.256 0.09 0,235
0.048 0.158 0.09 <0.010
*Sec Fig. 6.2.7.

*During 1986 detection levels for several parameters varied.
NF = not found.



Table 6.2.21. 1986 concentrations of parameters in downgradient
well GW-154° at New Hope Pond

3ol

Concentration (mg/L)

Parameter 1st Qtr. 2nd Qtr. 3rd Qtr. 4th Qtr.
(2/23/86) (4/23/86) (8/5/86)  (11/7/86)
Drinking water
Arsenic <0.005 <0.005 <0.005 <0.005
Barium 0.077 0.22 0.086 0.054
Cadmium <0.003 <0.003 <0.003 <0.003
Chromium <0.01 0.022 0.011 <0.010
Lead 0.027 0.038 0.006 <0.,004
Mercury 0.0022 0.0152 <0.0002 <0.0002
Selenium <0.005 <0.005 <0.005 <0.005
Silver <0.006 <0.006 <0.006 <0.006
Fluoride 0.12 0.2 0.2 01
Nitrate nitrogen 0.75 0.47 0.41 <0.11
Endrin c <0.0001 <0.0001 <0.00005
Lindane ¢ <0.00002 <0.00002  <0.00001
Methoxychlor ¢ <0.00008  <0.00008  <0.00004
Toxaphene ¢ <0.002 <0.002 <0.001
2,4-D <0.001 <0.002 <0.002 <0.001
Silvex <0.0001 <0.0002 <0.0002 <0,0001
Radium (pCi/L) <27 <2.7 <2.7 <27
Gross alpha (pCi/L) 3 8.99 27 59
Gross beta (pCi/L) 13 7.39 15 21
Total coliform (Ct/100 mL) NF{ NF NF NF
Groundwater quality
Chloride 28 19.4 17 17
Iron 5.1 25 1.3 0.051
Manganese 1.9 5.5 1.9 1.1
Phenols <0,001 <0.001 <0.001 0.018
Sodium 15 15 15 14
Sulfate 80 97 88 90
Indicators
pH (units} 1.2 7.1 13 7.3
7.2 7.1 7.3 74
7.2 7.1 1.2 7.3
7.0 7.2 1.2 7.3
Specific conductance 589 592 601 662
(umhos/cm) 598 617 602 680
598 620 608 687
607 602 591 695
Total organic carbon 52 66 62 30
51 64 65 60
53 60 61 55
51 63 60 55
Total organic halogen 0.073 0.052 0.16 0.072
0.073 0.046 0.09 0.072
0.075 0.05 0.11 0.077
0.072 0.048 0.04 0.086

%See. Fig. 6.2.7.

*During 1986 detection levels for several parameters varied.

‘Sample lost during analysis.
4NF = not found.
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Table 6.2.22. 1986 concentrations of parameters in well GW-222
at New Hope Pond

Concentration (mg/L)

Parameter 1st Qtr. 2nd Qtr. 3rd Qtr. 4th Qtr.
(2/23/86) (4/23/86) (7/30/86) (11/4/86)
Drinking water
Arsenic <0.005 <0.005 <0.005 <0.005
Barium 0.056 0.056 0.04 0.049
Cadmium <0.003 <0.003 <0003 <0.003
Chromium <0.01 <0.01 <0.01 <0.01
Lead 0.005 0.009 0.005 <0,004
Mercury 0.0002 0.0003 0.0004 0.0002
Selenium <0.005 <0.005 <0.005 <0.005
Silver 0.24 <0.006 <0.006 <0.006
Fluoride 0.74 1 i 0.5
Nitrate nitrogen 3.31 3.27 31 2.6
Endrin <0.05 <0.1 <0.1 <0.05
Lindanc <0.01 <0.02 <(.02 <0.01
Methoxychlor <0.04 <0.08 <0.08 <0.04
Toxaphene <] <2 <2 <1
2,4-D <1 <2 <2 <l
Radium (pCi/L) <27 <1.7 <27 <27
Gross alpha (pCi/L) 20.5 9.89 9 27
Gross beta (pCi/L) 8.7 B2 3 24
Total coliform 66 57 2 a
(counts/100 mL)
Sitvex ) <0.1 <0.2 <0.2 <0.1
Groundwater
Chloride 325 24.7 16 14
Iron 0.22 0.051 0.019 0.13
Manganese 0.027 0.0029 0.007M9 0.0073
Phenols 0.004 0.001 0.003 0.01
Sodium 59 43 5 5.3
Sulfate 43 95 35 70
Indicators
pH (units) 7.3 7.5 7.8 83
7.4 7.5 7.7 8.2
7.5 7.5 7.7 8.1
15 7.6 1.7 8.0
Specific 421 493 405 472
conductance 4217 518 401 445
(pmhos/cm} 436 522 398 445
444 519 396 440
Total organic 15 33 27 30
carbon 40 34 27 30
54 35 27 3
32 35 25 30
Total organic 79 44 740 61
chloride 66 48 720 59
79 47 760 61
73 45 760 63

“No colonies observed.
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Table 6.2.23. 1986 concentrations of parameters in well GW-223

at New Hope Pond

Concentration (mg/L)

Pargmeter

st Qtr, 2nd Qtr. 3rd Qtr. 4th Qtr.
(2/25/86) (4/18/86) (8/1/86) {11/4/86)
Drinking water
Arsenic 0.013 <0.005 <0.005 <0.005
Barium 0.24 0.19 0.17 0.21
Cadmium - <0003 <0.003 <0.003 «<0.003
Chromium <0.01 <0.01 0.11 <0.01
Lead 0.008 <0.004 <0.004 <0.004
Mercury <0,0002 «<0.0002 <0.0002 <0.0002
Selenium <0.005 <0.005 <0,005 <0.005
Sitver <0.006 <0006 <0.006 <0.006
Fluoride 0.26 0.5 0.6 0.1
Nitrate nitrogen 1.15 1.8 2.1 14
Endrin <0.05 <0.1 <0.1 <0.05
Lindane <0.01 <0.02 <0.02 <0.01
Methoxychlor <0.04 <0.08 <0.08 <0.04
Toxaphene <1 <2 <2 <1
2,4-D <2 <2 <2 <1
Radium (pCi/L) <2.7 <2.7 <27 <27
Gross alpha (pCi/L) 5 4.49 7 11
Gross beta {pCi/L) 8 5 8 11
Total coliform 6 26 13 a
counts/100 mL)
Silvex <0.2 <0.2 <0.2 <0.1
Groundwater
Chloride 24 17.6 14 14
Iron 0.5 0.15 0.1 0.097
Manganese 0.46 0.27 0.19 0.28
Phenols 0013 <0.002 0,008 0.004
Sodium 16 15 12 18
Sulfate 32 51 35 49
Indicators
pH (units) 7.0 7.1 8.0 7.6
7.0 7.0 7.6 7.6
7.0 7.0 7.3 7.5
7.0 7.0 1.5 7.5
Specific 611 493 459 507
conductance 652 502 450 506
{umhos/cm) 661 504 461 507
660 504 459 507
Total organic 84 57 46 55
carbon 102 48 55
120 61 46 50
84 54 45 55
Total organic 82 67 110 82
chloride 95 120 69
95 130 61
97 100 74

“No colonies observed.
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Table 6.2.24. 1986 concentrations of parameters in weli GW-240
at New Hope Pond

Concentration (mg/L}

Parameter stQ.  20d Qir.  3d Q. 4t Q.

(2/25/86) (4/21/86) (7/30/86) (11/13/86)

Drinking water

Arsenic 0.016 <0.005 <0.005 <0.005
Barivm 0.025 0.023 0.034 0.057
Cadmium <0.003 <0.003 <0.003 <0.003
Chrominom <0.01 <0.01 <0.01 0.014
Lead 0.007 0.012 0.004 0.007
Mercury <0.0002 <0.0002 <0.0002 <0.0002
Selenium <0.005 <0.005 <0.005 <0.005
Silver <0.006 <0.006 <0.006 <0.006
Fluoride 0.13 0.2 0.3 0.1
Nitrate nitrogen 0.9 0.88 1.8 205
Endrin <0.05 <0.1 <0.1 <0.05
Lindane <0.01 <0.02 <0.02 <0.01
Methoxychlor <0.04 <0.08 <0.08 <0.04
Toxaphene <1 <2 <2 <1
2,4-D <1 <2 <2 <}
Radium (pCi/L) <27 <27 <27 <27
Gross alpha {pCi/L} 2 299 3 102
Gross beta (pCi/L) 4 315 5 kX
Total coliform 1 19 20 7
{counts/100 mL})
Silvex <0.1 <(.2 <0.2 <0.1
Groundwater
Chleride 29 14.3 57 138
fron 0.094 0.053 0.13 0.034
Manganese 0.078 0.0025 0.024 0.07
Phenols <0.001 «<0.001 0.002 0,008
Sodium 13 8.4 18 50
Sulfate 4.4 10.2 15 20
Indicators
pH (units) 1.6 7.3 74 7.6
1.6 7.2 1.5 T.8
7.5 7.2 74 1.7
) 7.3 15 1.7
Specific 456 388 556 890
conductance 460 399 554 900
{gmhos/cm) 460 401 551 900
402 552 890
Total organic 63 53 45 45
carbon 24 55 43 45
85 53 46 45
43 53 46 45
Total organic 6 50 450 478
chloride 10 97 400 461
14 98 400 440

33 104 430 367
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and perpendicular to the ridge crest (Haase,
Gillis, and King, 1987).

For the generally unweathered bedrock in the
deeper subsurface (>61 m), porosity and density
geophysical logs for core hole CH-157 suggest
that most of the strata are “tight,” with low
porosity (0 to 5%) and, by inference, low
permeability. Several anomalies noted on the
electric logs suggest that there are thin
(<0.3-1-m), relatively permeable, water-bearing
zones occurring throughout the section. The data
suggest that water movement within the deeper
bedrock probably occurs principally within
fractures and fracture systems. To understand the
hydrologic behavior in the vicinity of the Sludge
Disposal Basin, one must understand the spacing,

density, and orientations of fracture systems
(Haase, Gillis, and King, 1987).

Initial plans for monitoring well installation at
the Sludge Disposal Basin (Geraghty and Miller,
1985b) were modified to address these hydrologic
issues. Locations of the seven borings conducted
at the site are shown in Fig. 6.2.9.

CH-157 is a 165-m-deep core hole collared in
the lower portion of the Copper Ridge Dolomite.
The core hole provided data for a detailed map of
the stratigraphy and structural character of the
strata underlying the Sludge Disposal Basin
{Haase, Gillis, and King, 1987).

Screened wells were instalied along the
immediate perimeter of the site and at some
distance from it to monitor groundwater
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Fig. 6.2.9. Locations of groundwater wells around Sludge Disposal Basin.



occurring at the top of the water table, which
typically corresponds to the soil /bedrock
interface. Analysis and comparison of hydrologic
data from all wells at the site should permit
identification of the groundwater divide and
resolution of its significance to groundwater flow
behavior at the site. During the installation of the
surface conductor for these wells, zones of cavity
formation and solutional alteration were
encountered within 3 to 7.5 m of the top of
bedrock. The vertical extent of such cavities
ranged from 0.3 to 1.5 m. In all cases, the
surface conductor was advanced 1 to 5 m past
the bottom of the first significant cavity
encountered below the top of bedrock (Haase,
Gillis, and King, 1987).

Wells GW-156 and GW-159 were installed to
the west and to the east of the active and
proposed burial areas to monitor possible
migration along strike of material from the
disposal area. Both weils are 48 m deep and are
completed in the uppermost weathered bedrock.

These wells, together with existing well No.
1095, which is also screened in the interval at the
top of bedrock, are north of the disposal area and
will serve to investigate movement of material
perpendicular to strike northward from the site.
Comparison of hydrologic data from both groups
of wells should also permit identification of the
groundwater divide at the site (Haase, Gillis, and
King, 1987).

Well GW-155, which occupies the highest
topographic location and serves as an upgradient,
background well for the site, is 54 m deep and is
also completed in weathered bedrock immediately
below the top of rock. Well GW-157, in
conjunction with existing well No. 1096, was
placed south of the active site to monitor
potential movement of material away from the
site southward and perpendicular to strike. Well
GW-157 is 44 m deep and, like well No. 1096, is
completed in weathered bedrock just below the
top of rock. Wells GW-158 and GW-241 form a
piezometer cluster that was placed approximately
90 m south of the site. Well GW-241 is a 31-m-
deep screened well completed at the top of
bedrock. Well GW-158 is a }34-m-deep open well
completed in a fractured interval. These wells will
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allow the vertical component of groundwater flow
south of the site to be investigated and the
potential, along-fracture, downdip movement of
material away from the site to be monitored
{Haase, Gillis, and King, 1987).

Other sites. The 1986 concentrations of
parameters in groundwater wells from around
Chestnut Ridge Sludge Disposal Basin are given
in Tables 6.2.25 through 6.2.30,

The United Nuclear Corporation (UNC) Site,
located on the northern crest of Chestnut Ridge,
immediately south of the western end of Oak
Ridge Y-12 Plant (Fig. 6.2.1), is used to dispose
of waste from the Rhode Island-based company.
Materials disposed of are low-level radioactive
wastes and contaminated equipment packaged in
0.02-m* drums and in boxes. A summary of site
disposal activities and groundwater chemistry is
presented by Geraghty and Miller (1985b).

The UNC is located in soil and residuum
developed on top of the stratigraphically
lowermost portion of the Copper Ridge Dolomite,
which is the basal formation in the Knox Group.
The soil and residuum locally contain abundant
chert and rubble-rich horizons that occur at the
top of bedrock and are dispersed irregularly
throughout the soil column. Depth to bedrock at
the site ranges from 15 to 27 m (Haase, Gillis,
and King, 1987).

The geohydrologic setting of the UNC site is
similar to those of the Chestnut Ridge Security
Pit and the Sludge Disposal Basin. Groundwater
flow directions have not been determined but, as
at the other sites mentioned, are thought to be
controlled by a groundwater divide that runs
along the crest of Chestnut Ridge in the vicinity
of the site, The location of the groundwater
divide would influence a general control as to
whether water from the site would flow
northward into the Bear Creek watershed or
southward toward watersheds in Bethel Valley
(Haase, Gillis, and King, 1987).

The locations of the three borings completed at
this site are given in Fig. 6.2.10. All borings at
the site are screened wells finished in the top of
bedrock. These wells were constructed to monitor
groundwater occurring at the top of the water
table, which typically corresponds to the
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Table 6.2.25. 1986 concentrations of parameters in upgradient
well GW-155° at Chestnut Ridge Siudge Disposal Basin

Concentration {mg/L)

Parameter lstQu.  2md Qu.  Ird Q. 4th Qe
(2/19/86)  (5/5/86)  (9/08/86) (12/4/86)
Drinking water
Arsenic 0.038 <0.005 0.005 <0.005
Barium 0.0051 0.01 0.013 0.0075
Cadmium <0.003 <0.003 <0.003 <0003
Chromium 0.026 <0.01 <0.01 0.021
Lead 0.052 0.011 0.016 0.01
Mercury <0.0002  <0.0002  <0.0002  <0.0002
Selenium <0.005 <0.005 <0.005 <0.005
Silver <0.006 <0.006 <0.006 <0.006
Fluoride 0.07 0.1 <0.1 <0.1
Nitrate nitrogen <0.11 0.32 0.23 0.18
Endrin <0.00005  <0.000% <0.0001 <0.00005
Lindane <0.00001  <0.00002 <0.00002  <0.00001
Methoxychlor <0.00004 <0.00008  <0.00008  <0.00004
Toxaphene <0.001 <0.002 <0.002 <0,001
2,4-D <0.001 <0.002 <0.002 <0.001
Silvex <0.0001 <0.0002 <0.0002 «<0.0001
Radium (pCi/L) <2.7 <2.7 5.67 <2.7
Gross alpha (pCi/L) 20 <1 <1 7
Gross beta (pCi/L) 12 <2 <1 9
Total coliform (Ct/100 mL) 2 NF¢ NF NF
Groundwater quality
Chloride <1 <1 <1 <1
Iron 17 24 2.8 1.6
Mangancse 0.34 0.034 0.081 0.032
Phenols <0.001 0.008 0.011 0.002
Sodium 1.2 0.53 0.46 0.53
Sulfate 2.6 1.6 2.3 1.1
Indicators
pH (units) 79 1.7 8.1 1.5
7.9 1.1 8.1 1.5
8.0 1.7 8.1 1.5
8.1 78 8.1 7.5
Specific conductance 237 47 260 250
{pmhos/cm) 256 248 262 260
241 249 262 220
266 249 262 260
Total organic carbon 35 39 41 7
1.6 41 42 28
1.7 40 43 26
1.6 39 40 28
Total organic halogen 0.015 0.09 0.05 0.010
0.02 0.084 0.052 <0.010
0.023 0.086 0.044 <0.010
0.014 0.09 0.059 <0.010
°See Fig. 6.2.9.

*During 1986 detection levels for several parameters varied.
‘NF = not fouad.
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Table 6.2.26. 1986 concentrations of parameters in upgradient
well GW-156° at Chestnut Ridge Sludge Disposal Basin

Concentration (mg/L)"

Parameter 1st Qtr. 2nd Qtr. 3rd Qtr, 4th Qtr.
(2/22/86)  (4/1B/86) (8/19/86) (12/8/86)
Drinking water
Arsenic 0.008 <0.005 <0.005 <0.005
Barium 0.017 0.0066 0.015 0.015
Cadmium <0.003 <0.003 <0003 <0,003
Chromium <0.01 <0.01 <0.012 0.012
Lead 0.005 0.004 0.004 <0.004
Mercury <0.0002 <0.0002 <0.0002 <0.0002
Selenium <0.005 <0.005 <0.005 <0.005
Silver <0.006 <0.006 <0.006 <0.006
Fluoride 0,18 0.2 <0.1 <0.1
Nitrate nitrogen <0.11 <0.11 <0.5 0.17
Endrin <0.00005  <0.0001 <0.0001 <0.00005
Lindane <0.00001 <0.00002 <0.00002 <0.00001
Methoxychlor <0.00004  <0.00008 <0.00008  <0.00004
Toxaphene «<0.001 <0.002 <0.002 <(.001
2,4-D <0.001 <0.002 <0,002 <0.001
Silvex <0.0001 <0.0002 <0.0002 <0.0001
Radium (pCi/L) <2.7 <2.7 <2.7 <27
Gross alpha (pCi/L) 0.52 208 <2 [
Gross beta (pCi/L) 120 53.29 44 557
Total coliform (Ct/100 mL) NF¢ NF NF NF
Groundwater quality
Chloride 27 15.4 7.6 37
Iron 0.5 0.032 0.14 0.57
Manganese 0.022 0.0051 0.022 0.017
Phenols 0.016 0.002 0.007 0.001
Sodium 15 8.6 5.6 35
Sulfate 117 55 2% 18
Indicators
pH (units) 9.7 1.7 1.7 8.3
’ 8.1 7.8 1.7 8.3
9.3 7.5 7.7 8.2
8.5 7.7 1.7 8.1
Specific conductance 899 726 678 620
(umhos/cm) 1236 755 678 630
1361 758 673 670
1197 769 677 620
Total organic carbon 69 90 g1 10
70 86 86 9
69 88 83 6
72 90 86 7
Total organic halogen 0.1 0.011 0.4 <0.010
0.097 0.065 0.32 <0.010
0.095 0.076 0.35 <0.010
0.103 0.076 0.32 <0.010

"Sec Fig. 6.2.9,

*During 1986 detection levels for several parameters varied.

‘NF = not found.



Table 6.2.27. 1986 concentrations of parameters in downgradient
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well GW-157° at Chestnut Ridge Sludge Disposal Basin

Concentration (mg/L)

Parameter istQtr. . 2dQir.  3rdQu.  4th Q.
(2/21/86) (4/30/86) (8/25/86) (12/08/B6)
Drinking water
Arsenic <0.005 0.006 0.007 <0.005
Barium 0.022 0.022 0.025 0.025
Cadmium <0.003 <0.003 <0.003 <0.003
Chromium <0.01 <0.01 0.01 0.026
Lead 0.007 0.029 0.027 0.008
Mercury <0.0002 <0.0002 <0.0002 <0.0002
Sclenium <0.005 <0.005 <0.005 <0.005
Silver 0.045 <0.006 <0.006 <0.006
Fluoride 0.9 0.1 1.4 <0.1
Nitrate nitrogen 0.32 0.25 0.25 0.25
Endrin <0.00005 <0.0001 <0.0001 <0.000035
Lindane <0.00001 <0.00002 <0.00002 <0.00001
Methoxychlor <0.00004 <0.00008 <0.00008 <0.00004
Toxaphene <0.001 <0.002 <0.002 <0.00!
24-D <0.001 <0.002 <0.002 <0.001
Silvex <0.0001 <0.0002 <0.0002 <0.0001
Radium (pCi/L) <27 <27 54 <27
Gross alpha (pCi/L) 1.9 <1 0 9
Gross beta (pCi/L) 31 3.29 <1 536
Total coliform (Ct/100 mL) NF*¢ NF NF NF
Groundwater guality
Chloride 2 3 2.4 29
Iron 0.12 10 9.6 4.9
Manganese 0.042 0.36 0.4 0.15
Phenols 0.006 <0.002 0.004 <0.001
Sodium 1.3 098 1.2 1.6
Sulfate 23 19 25 33
Indicators
pH (units) 1.5 7.5 7.8 8.1
7.5 16 7.8 8.0
1.5 1.6 1.8 80
7.5 7.6 7.8 8.0
Specific conductance 481 367 449 510
{gmhos/cm) 466 371 448 510
464 3710 446 500
463 374 443 510
Total organic carbon 65 54 38 37
62 55 23 41
61 54 44 38
61 51 46 36
Total organic halogen 0.04 0.25 0,027 0.016
0.041 0.25 0.045 0.017
0.043 0.25 0.033 0.016
0.036 0.24 0.025 0.015

“See Fig. 6.2.9.

*During 1986 detection levels for several parameters varied.

*NF = not found.
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Table 6.2.28. 1986 concentrations of parameters in well GW-158
at Chestnut Ridge Sludge Disposal Basin

Concentration (mg/L}

Parameter st tr.  2nd Qur. 3rd Qtr. 4th Qtr.
(2/28/86) (4/18/86) (Not available) (Not available)
Drinking water
Arsenic <0.005 <0.005
Barium 0.0059 0.0032
Cadmium <0.003 <0.003
Chromium <0.01 <0.01
Lead <0.004 0.007
Mercury <0.0002 <0.0002
Selenium <0.005 <0.005
Silver <0.006 <0.006
Fluoride 0.05 0.1
Nitrate nitrogen <0.11 0.16
Endrin <0.05 <0,1
Lindane <0.01 <0.02
Methoxychlor <0.04 <0.08
Toxaphene <l <2
24D <l <2
Radium (pCi/L) <27 <27
Gross alpha {pCi/L) 2 0.38
Gross beta (pCi/L) <2 0.86
Total coliform 12 a
{counts/100 mL)
Silvex <0.1 <0.2
Groundwater
Chioride 1.9 2.3
iron 5.2 8.7
Manganese 0.063 0.089
Phenols 0.003 <0.002
Sodium 1 1.3
Sulfate 11 13
Indicators
pH (units) B.6 8.6
8.7 83
8.7 8.6
8.7 8.7
Specific 240 181
conductance 227 1BS
(umhos/em) 226 185
221 186
Total organic 3 24
carbon 30 21
30 22
31 20
Total organic 14 730
chloride 14 25
13 42
15 134

“No colonies observed.
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Table 6.2.29. 1986 concentrations of parameters in downgradient

well GW-159" at Chestnut Ridge Sludge Disposal Basin

Concentration {(mg/L)’

Parameter

1st Qtr. 2nd Qtr. 3rd Qur. 4th Qtr.
(2/19/86)  (4/22/86) (8/19/86) (12/08/86)
Drinking water
Arsenic 0.007 0.007 <0.005 0.008
Barium 0.019 0.0027 0.0049 0.015
Cadmium <0.003 <0.003 <0.003 <0.003
Chromium 0.031 <0.01 <0.01 0.019
Lead 0.013 0.007 <0.004 <0.004
Mercury <0.0002 <0.0002 <0.0002 <0(.0002
Selenium <0.005 0.015 <0.005 <0.005
Silver <(.006 <0.006 <0.006 <0.006
Fluoride 0.125 0.2 0.1 <0.1
Nitrate nitrogen 0.2 0.23 0.25 0.25
Endrin <0.00005  <0.0001 <0.0001 <0.00005
Lindane <0.00001  <0.00002  <0.00002 <0.00001
Methoxychlor <0.00004  <0.00008  <0.00008 <0.00004
Toxaphene <0.001 <0.002 <0.002 <0.001
24-D <0.001 <0.002 <0.002 <0.001
Silvex <0.0001 <0.0002 <0.0002 <0.0001
Radium (pCi/L) <2.7 <2.7 <2.7 <27
Gross alpha (pCi/L) 17.3 1.52 8 5
Gross beta (pCi/L) 392 34.19 55 29
Total coliform (Ct/100 mL) NF¢ NF NF NF
Groundwater quality
Chloride 26.8 10 1.7 29
Iron 29 1.4 01 48
Manganese 0.12 0.078 0.013 0.20
Phenols 0.003 <0.001 0.002 <0.001
Sodium 10 2.6 38 3.2
Sulfate 158 66 35 20
Indicators
pH {(units) 1.1 9 8.5 8.6
: 111 9.4 8.2 8.6
11.1 9.1 8.4 8.5
10.4 8.3 8.3 8.7
Specific conductance 753 529 403 370
(#mhos/cm) 3000 527 423 370
3000 666 412 340
2860 453 403 370
Total organic carbon 64 29 44 22
44 29 39 76
160 29 38 58
75 30 42 50
Total organic halogen 0.9 0.063 0.18 0.011
0.91 0.061 0.19 0.010
0.91 0.054 0.17 <0.010
0.87 0.063 0.2 <0.010

“See Fig. 6.2.9.

*During 1986 detection levels for several parameters varied.

‘NF = not found.
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Table 6.2.30. 1986 concentrations of parameters in well GW-241
at Chestnut Ridge Sludge Disposal Basin

Concentration {mg/L}

Parameter 18t Qtr. . 2nd Qtr. 3rd Qtr. 4th Qtr.

(2/28/86) (4/18/86) (Not available} (Not available)

Drinking water

Arsenic 0.005 <0.005
Barium 0.042 0.031
Cadmium <0.003 <0.003
Chromium <0.01 <0.01
Lead 0.02 0.01
Mercury <0.0002 <0.0002
Selenium <0.005 <0.005
Silver <0.006 <0.006
Fluoride 0.08 0.1
Nitrate nitrogen <0.11 <0.11
Endrin <0.05 <0.1
Lindane <0.01 <0.02
Methoxychlor <0.04 <0.08
Toxaphene <l <2
24D <l <2
Radium (pCi/L) <27 <27
Gross alpha (pCi/L) 17 071
Gross beta (pCi/L) 11 1.1
Total coliform 4 3
{counts /100 mL)
Silvex <0.! <0.2
Groundwater
Chloride 1.6 <]
Iron 13 7.8
Manganese 0.6 0.61
Phenols 0.002 <0.002
Sodium 0.78 0.56
Sulfate 2.3 1.5
Indicators
pH (units) 7.6 7.5
7.6 1.5
76 7.4
7.6 7.5
Specific 298 274
conductance 300 280
{umbos/cm) klix} 282
303 282
Total organic 47 46
carbon 47 46
47 47
38 45
Total organic 27
chloride 22 11
23 30

22 27
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Fig. 6.2.10. Locations of groundwater wells around United Nuclear Site.

soil/bedrock interface. During the installation of
the surface conductors, zones of cavity formation
and solutional alteration were encountered within
3 to 7.6 m of the top of bedrock. The vertical
extent of such cavities ranged from 0.3 to 3 m. In
all cases, the surface conductor was advanced 0.3
to 1.5 m past the bottom of the first significant
cavity encountered below the top of bedrock
(Haase, Gillis, and King, 1987).

Wells GW-203, GW-205, and GW-221 were
placed south of the active site to monitor
movement of material away from the site in a
direction perpendicular to strike. The wells are
47.5, 50, and 48.1 m deep, respectively. Existing
wells at the site, Nos. 1090 and 1091, are also

screened in the interval at the top of bedrock.
Well 1090 is northwest of the disposal area and
serves to investigate movement of material
perpendicular to strike northward from the site.
Well 1091, east of the site, serves to monitor
potential contaminant movement parallel to
strike. Comparison of hydrologic data from all
wells should permit identification of the
groundwater divide and resolution of its
significance to groundwater flow at the site
(Haase, Gillis, and King, 1987).

The 1986 concentrations of parameters in
groundwater from the United Nuclear
Corporation site are given in Table 6.2.31 and
6.2.35,
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Table 6.2.31. 1986 concentrations of parameters from well Y-GMW-24°
v at the United Nuclear Corporation site

Concentration (mg/L)*

Paramcter 1st Qtr. 2nd Qtr. 3rd Qtr. 4th Qtr,

(3/18/86)  (4/17/86) (7/10/86) (10/8/86)

Drinking water

Arsenic <{.06 <0.005 <0.005 <0.005
Barium <0.2 0.021 0.020 0.020
Cadmium <0.002 <0.003 <0.003 <0.003
Chromium <0.01 <0.01 <0.01 0.014
Lead 0.2 0.004 0.006 0.008
Mercury <0.0005 <0.0002 <0.0002 <0.0002
Selenium <0.002 <0.005 <0.005 <0.005
Silver <0.01 <0.006 <0.006 <0.006
Fluoride 0.1t 0.1 0.1 0.1
Nitrate nitrogen 2.6 203 1.65 1.25
Endrin ¢ ¢ <0.0001 <0.00005
Lindane ¢ c <0.00002  <0.00001
Methoxychlor ¢ c <0.00008  <0.00004
Toxaphene c ¢ <0.002 <0.001
2,4-D c ¢ <0.002 <0,001
Silvex ¢ e <0.0002  <0.000t
Radium (pCi/L} <31 <2.7 0.97 <2.7
Gross alpha (pCi/L) <1.0 52 <1.0 <10
Gross beta (pCi/L) 16 27 <4.0 4.0
Total coliform (Ct/100 mL) <t 2 NF4 NF
Groundwater quality
Chloride 29 36.8 26 17.7
Iron 6.6 0.085 0.024 0.16
' Manganese 0.30 0.008 0.0080 0.0095
Phenols <0.001 0.016 0.012 0.003
Sodium 7.9 11 10 7.9
Sulfate - <10 34 2.6 1.8
Indicators
pH {units) 7.3 7.2 7.4 1.7
: 7.2 7.4 7.7
7.2 7.4 7.7
7.2 74 7.7
Specific conductance 570 534 517 486
(umhos/cm) 555 518 439
557 518 439
558 518 490
Total organic carbon 10 76 61 72
58 60 73
66 60 77
10 58 78
Total organic halogen 0.187 0.044 0.010 <0.010
0.191 0.044 0.011 <0.010
0.173 0.097 0.011 <0.010
0.193 0.148 0.012 <0.010

“See Fig. 6.2.10.

"During 1986 detection levels for several parameters varied.
“Not measured.

“NF = not found.
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Table 6.2.32. 1986 concentrations of parameters from well Y-GMW-25°

at the Upited Nuclear Corporation site

Concentration {(mg/L)’

Parameter 1stQu. . 2d Q. drd Q.  4hQu
(3/19/86)  (4/17/86) (7/11/86) (10/06/86)
Drinking water
Arsenic <0.06 <0.005 <0.005 <0.005
Barium <0.2 0.0031 0.10 0.0069
Cadmium <0.002 <(.003 <0,0042 <0.003
Chromium <0.01 <0.01 <0.031 <0.010
Lead 0.2 <0.004 0.016 <0.03
Mercury <0.0005 <0.0002 0.0003 <0.0002
Selenium <0.002 <0.005 <0.005 <0.005
Silver <0.01 <0.006 <0.006 <0.006
Fluoride 0.10 0.1 Q.1 <0.1
Nitrate nitrogen 0.40 0.41 0.33 0.29
Endrin ¢ ¢ <0.0001 <0.00005
Lindane ¢ ¢ <0.00002 <0.00002
Methoxychior ¢ € <0.00008 <0.00004
Toxaphene ¢ c <0.002 <0.001
2,4-D c ¢ <0.002 <0.001
Silvex ¢ ¢ <0.0002 <0.0001
Radium (pCi/L) <3.1 <2.7 15 <27
Gross alpha (pCi/L) 3.6 0.51 8.5 <1.0
Gross beta (pCi/L) 150 3.06 12.0 3.0
Total coliform (Ct/100 mL) <i NF¢ NF NF
Groundwater quality
Chloride 7 1.1 1.0 <1
Iron 0.68 0.013 25 0.26
Manganese 0.02 12 1.4 0016
Phenols <0.001 0.003 0.002 0.002
Sodium 2.6 1.7 22 2
Sulfate <10 1.2 1.5 1.5
Indicators
pH {units) 5.0 79 8.6 1.9
7.9 8.6 7.8
18 86 1.8
7.9 B.6 7.9
Specific conductance 160 214 172 255
(ugmhos/cm} 220 179 253
221 178 252
223 176 252
Total organic carbon 2.0 30 26 38
28 4 1%
29 24 34
24 22 kvl
Total organic halogen 0.164 0.075 0.011 <0.010
' 0.161 0.031 0.011 <0.010
0.162 0.060 0.012 <0.010
0.169 0.070 0.010 0.079

*See Fig. 6.2.10.

*During 1986 detection levels for several parameters varied.

“Not measured.
“NF = not found.
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Table 6.2.33. 1986 concentrations of parameters from well 205
at the United Nuclear Corporation site

Concentration (mg/L)

Parameter 1stQtr.  20d Qur.  3rd Qur.  4th Qur.

(2/6/86) (4/16/86) (7/8/86) (10/3/86)

Drinking water

Arsenic <0.005 <0.005 <0.005 <0.005
Barium <0.05 <0,05 <0.05
Cadmium 0.029 <0.004 0014 0.024
Chromium <0.61 <0.01 <0.01 <0.01
Lead 0.03 0.013 0.005 0.04
Mercury <0.0002 <0.0002 <0.0002 <0.0002
Seienium <0.005 <0.005 <0.005 <0.005
Silver <0.006 <0.006 <0.006 <0.006
Fluoride 0.1 <0.1 0.1 <0.1
Nitrate nitrogen <0.11 0.16 0.16 0.2
Endrin <0.05 <0.1 <0.1 <0.05
Lindane <0.01 <0.02 <0.02 <0.01
Methoxychlor <0.04 <0.08 <0.08 <0.04
Toxaphene <1 <2 <2 <l
2,4-D <1 <2 <2 <l
Radium (pCi/L) <27 <2.7 0.324 <27
Gross alpha (pCi/L) 16.8 4.08 <1 2
Gross beta {pCi/L) 16 3.78 <2 3
Total coliform a a a a
{counts/100 mL)
Silvex <0.1 <0.2 <0.2 <0.1
Groundwater
Chloride <1 <1 <1 <t
Iron 6.5 33 0.076 4
Manganese 0.15 0.17 0.016 0.13
Phenols 0.007 <0.001 0.004 0.002
Sodium 2.5 0.73 0.57 0.78
Sulfate g 4.6 3.9 3.3
Indicators
pH (units) 7.7 7.8 7.1 8.1
1.7 7.8 1.2 8.0
7.6 8.1 78 8.3
7.8 19 7.8 8.1
Specific 278 247 273 273
conductance 294 260 273 272
{umhos/cm) 294 262 274 274
299 262 274 273
Total organic 12 4 39 60
carbon 10 45 39 50
12 45 38 55
10 43 39 68
Total organic 11 357 16 50
chloride 9 <5 17 54
10 7 19 45
10 217 14 63

“No colonies observed.
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Table 6.2.34. 1986 concentrations of parameters from well 203

at the United Nuclear Corporation site

Concentration (mg/L)

Parameter 1st Qtr. 2nd Qtr. 3rd Qtr. 4th Qtr.
(2/6/86) (4/16/86) (7/9/86) (10/6/86)
Drinking water
Arsenic <0.005 <0.005 <0.005 <0.005
Barium <0.05 <0.05 <0.05
Cadmium <0004 <0.004 0.013 0.03
Chromium <0.01 <0.01 <0.01 <0.01
Lead 0.004 <0.004 0.005 0.006
Mercury <0.0002 <0.0002 <0.0002 <0.0002
Selenium <0.005 <0.005 <0.005 <0.005
Silver <0.006 <0.006 <0.006 <0.006
Fluoride 0.1016 <0.1 0.1 <0.1
Nitrate nitrogen 0.59 0.7 0.68 0.75
Endrin <0.05 <0.1 <0.1 <0.05
Lindane <0.01 <0.02 <0.02 <0.01
Methoxychlor <0.04 <0.08 <0.08 <0.04
Toxaphene <] <2 <2 <l
2,4-D <1 <2 <2 <1
Radium {pCi/L) <27 <2.7 0.432 <2.7
Gross alpha (pCi/L) 1.35 0.92 <l 2
Gross beta (pCi/L) 5.29 6.04 <2 i
Total coliform 4 a a a
(counts/100 mL)
Silvex <{.1 <0.2 <0.2 <0.1
Groundwater
Chloride 0.5 1 1.2 1.2
fron 0.026 0.01 0.0074 0.55
Manganese 0.0035 0.0027 0.0015 0.024
Phenols 0.003 <0.001 <0.001 0.002
Sodium 1.2 0.82 0.7 0.69
Sulfate 2.1 1.2 1 <]
Indicators
pH {(units) 7.7 8.9 9 g4
1.7 8.9 9 8.3
7.6 9 9 8.4
7.8 9 9.1 8.4
Specific 151 142 149 196
conductance 158 136 154 174
(umhos/cm} 160 137 151 175
160 136 152 180
Total organic 12 22 24 24
carbon 25 22 25 29
35 23 23 28
12 22 24 27
Total organic 16 <5 10 22
chloride 15 11 10 32
i3 6 10 <10
14 190 10 <10

“No colonies observed.
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Table 6.2.35. 1986 concentrations of parameters from well 221

ut the United Nuclear Corporation site

Concentration (mg/L)

Parameter IstQtr.  2nd Qir.  3rd Qur.  4th Qur.
(2/7/86) (4/17/86) (1/9/86) (10/7/86)
Drinking water
Arsenic <0.005 <0005 <0.005 <0.005
Barium 0.0013 0.0042 0.0037 0.0077
Cadmium <0.003 <0.003 <0.003 <0.003
Chromium <0.01 <0.01 0.014 0.031
Lead 0.006 0.004 0.01 0.009
Mercury <0.0002 <0.0002 <0.0002 <0.0002
Selenium <0.005 <0.005 <0.005 <0.005
Silver <0.006 <0.006 <0.006 <0.006
Fluoride 0.07 0.2 0.1 0.1
Nitrate nitrogen 0.25 041 036 0.36
Endrin <0.05 <0.1 <0.1 <0.05
Lindane <0.01 <0.02 <0.02 <0.01
Methoxychlor <0.04 <008 <0.08 <0.04
Toxaphene <1 <2 <2 <l
24-D <1 <2 <2 <i
Radium (pCi/L.) <2.7 <27 0.378 7.56
Gross alpha {(pCi/L) 0.77 10.28 <1 <1
Gross beta (pCi/L) <l 4.64 <2 <1
Total coliform a a 1 a
{counts/100 mL)
Silvex <0.] <0.2 <0.2 <0.1
Groundwatet
Chloride <0.1 1.1 1.1 1.1
Iron 0.14 0.11 0.18 0.086
Manganese 0.0049 0.0036 0.0095 0.0021
Phenols <0.001 <0.002 0.003 0.009
Sodium 0.41 0.38 0.66 0.56
Sulfate <1 1.3 i <1
Indicators
pH (units) 7.6 1.4 7.8 78
7.5 74 1.7 7.8
7.5 7.4 1.7 7.8
1.5 7.4 7.7 7.8
Specific 253 257 270 278
conductance 280 266 272 279
(umhos/cm) 286 266 273 277
287 266 273 278
Total organic 15 39 38 47
carbon 13 38 37 42
13 39 37 47
20 39 37 44
Total organic 1 <5 9 17
chloride 1 <5 10 <10
1 <5 9 39
1 <5 10 <10

“No colonies observed.



The Centralized Sanitary Landfill II is located
on a small hill on the southern siope of Chestnut
Ridge. The facility receives industrial sanitary
waste from all three DOE Oak Ridge
installations. It is surrounded by three wells that
are monitored quarterly along with the other
disposal facility wells. Above-normal levels of
gross alpha, gross beta, and coliform bacteria
were detected in one set of samples during 1986.
The data for this facility are reported in Tables
6.2.36 through 6.2.38.

The Bear Creek Valley Waste Disposal Area
(BCVWDA) is located on the southern flank of
Pine Ridge approximately 3.2 km west of the
Oak Ridge Y-12 Plant. The area consists of
several principal sites, many of which are no
longer used for waste disposal, including the 8-3
Ponds, the Oil Land Farm, and the Burial
Grounds. Topography suggests that the general
direction of flow is southwesterly toward Bear
Creek. Water level measurements (Fig. 6.2.1 1)
indicate that there are upward components of
groundwater flow in most of the BCVWDA area.

Investigations by Geraghty & Miller (1985)
show that contaminants entered surface water
and groundwater from each of the three principal
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waste disposal areas in the BCVWDA. The main
contaminants found were volatile organic
compounds, nitrates, oils, heavy metals, and
radioactive substances. Plumes of groundwater
contamination have been defined at all three
principal disposal sites. Generally, the
contaminated groundwater extends only a few
tens of meters away from the waste sources. The
1986 concentrations of parameters from wells at
Bear Creek Valley Waste Disposal Area are
given in Tables 6.2.39 through 6.2.57.

6.2.2 ORNL Monitoring

Solid and liquid wastes have been disposed of
at a number of ORNL sites that are now being
characterized. These sites are possible sources of
leakage to groundwater. Wells are being installed
for those requiring groundwater monitoring.
Active and inactive waste management sites are
shown in Fig. 6.2.12.

Active sites. The equalization basin was
constructed as two 1.137-million-liter ponds to
provide for emergency holding when the low-level
waste stream flow was too great for the collection
tanks to provide sufficient time for radioactive
decay. The basin, identified as Area 3524 is
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Fig. 6.2.11. Locations of some of the groundwater wells near waste areas.
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Fig. 6.2.12. General locations of active and inactive waste sites at ORNL.

shown in Fig. 6.2.13. After the waste pits were
constructed in 1952, the ponds were no longer
needed, and 1953 the earthen divider between the
ponds was removed to create the existing
equalization basin, which is currently used as the
surge and flow equalization basin for the process
wastewater treatment plant (3524). This basin is
approximately 91.44 by 91.44 m.

Holding basins 3539 and 3540 receive process
wastewater from the 4500 complex. The basins
located just north of White Oak Creek adjacent
1o basins 3524 and 3513 have top dimensions of
approximately 18.3 by 7.6 m. Holding basins
3539 and 3540 are still in operation, holding the
water for determination of radicactive
contamination.

Basin 7905 was installed in conjunction with
basin 7906 to handle process wastewater drainage
from HFIR. Both basins are located at the south
end of the HFIR facility in Melton Valley.
Wastewater from these basins is monitored for
radioactive contamination and then released into
the headwaters of Melton Branch. Top
dimensions of 7905 and 7906 basins are
approximately 15.2 by 30.5 m and 38.1 by 30.5
m, respectively.

Basins 7907 and 7908 were installed to handle
process wastewater drainage from the transuranic
processing facility. Both basins are located
adjacent to the HFIR facility basins {7905 and
7906) at the south end of the HFIR facility in
Melton Valley. Wastewater from these basins is



322

ORNL - DWG 86-8931R3

4
N

>
= VAV
CZ ook D

7//’/5°§/A

. : ®
'\ GW31-005 &2 ¥ GW31-010

] ¢
GW31-0110Q

N GW31-006 GW31008

et 0%t E—rm—— . . P v ._"-—-—'-'.
— WHITE OAK CREEK
( XA WASTE MANAGEMENT AREA
e — — — POINT OF COMPLIANCE

@® GROUNDWATER WELL LOCATION (RCRA-SHALLOW)
® GROUNDWATER WELL LOCATION (RCRA-DEEP)

Fig. 6.2.13. Locations of groundwater wells around ponds 3524, 3539, and 3540.

monitored for radioactive contamination and then of White Oak Lake and southeast of Lagoon
released into the headwaters of Melton Branch. Road and Haw Ridge and bounded by White
Top dimensions of each basin are approximately QOak Dam. In 1980, ORNL made a concerted
13.7 by 229 m. effort to ensure that no hazardous waste was
The SWSA 6 site was sclected based on handled at SWSA 6. Information available on
topography, soil, lack of surface flooding, and waste buried is limited to the solid radioactive
depth to the groundwater table. SWSA 6 is waste category (¢.g., **U/TRU waste, 2°U

located in Melton. Valley immediately northwest waste, or general radioactive waste), the type of
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Table 6.2.36. 1986 concentrations of parameters from well Y-MW-1°
at Centralized Sanitary Landfill 1T

Concentration (mg/L)*

Parameter 1st Qtr, 2nd Qtr. 3rd Qtr. 4th Qtr,
(3/17/86) (6/24/B6)} (B/20/86) (10/23/86)
Drinking water
Arsenic <0.06 <0.06 <0.06 <0.04
Barium «<0.2 <0.2 <0.2 0.0285
Cadmium <0.002 <0.002 <0.002 <0.003
Chromium <0.01 <0.01 <0.01 «<0.006
Lead <0.01 <0.01 0.01 <0.02
Mercury <0.0005 <0.0005 <0.0005 «<0.0002
Selenium <0.002 <0.002 <0.002 <0.002
Silver <0.01 <0.01 <0.01 <0.004
Fluoride <0.1 <1 <0.1 <0.1
Nitrate nitrogen 0.6 0.4 <0.t <0.1
Endrin ¢ ¢ c ¢
Lindanc ¢ ¢ ¢ ¢
Methoxychlor ¢ ¢ c c
Toxaphene ¢ c ¢ ¢
2,4-D ¢ ¢ c [4
Silvex ¢ c ¢ ¢
Radium (pCi/L) <33 <33 <5 <5.3
Gross alpha (pCi/L} <1 <1 15 4.4
Gross beta (pCi/L) <4 27 67 16
Total coliform (Ct/100 mL) 1 <1 <1 10
Groundwater quality
Chloride 23 16 16 18
Iron 0.51 0.97 0.93 0.34
Manganese 0.03 0.03 0.04 0.322
Phenols <0.001 <0.001 <0.001 0.001
Sodium 8.9 83 8.1 8.28
Sulfate 12 <10 <10 <10
Indicators
pH (units) 71 7.2 7.2 6.9
Specific conductance 580 570 580 730
(zmhos/cm)
Total organic carbon 3.4 30 24 32
Total organic halogen 0.230 0.270 0.043 0.050
0.200 0.240 0.064 0.054
0.170 0.250 0.069 0.033
0.190 0.220 0.066 0.046
“See Fig. 6.2.11.

*During 1986 detection levels for several parameters varied.
“Not measured,
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Table 6.2.37. 1986 concentrations of parameters from weil Y-MW-2°
at Centralized Sanitary Landfill II

Concentration (mg/L)*

Parameter ItQu.  2d Q. 3rd Q. 4h Qi

(3/17/86)  (5/12/86) (8/20/86)  (10/23/86)

Drinking water

Arsenic <0.06 <(.06 <0.04 <0.04
Barium <0.2 <0.2 0.2 0.0318
Cadmium <0.002 <0.002 <0.002 <0.003
Chromium <0.01 <0.02 <0.01 <0.006
Lead <0.01 <0.01 <0.01 <0.02
Mercury <0.0005 <0.0005 <0,0005 <0.0002
Selenivm <0.002 <0.002 <0.002 <0.002
Silver <0.01 <0.01 <0.01 <0.004
Fluoride 0.11 <0.4 <0.1 <0.1
Nitrate nitrogen 0.8 1.0 1.0 0.3
Endrin ¢ ¢ ¢ ¢
Lindane ¢ ¢ ¢ ¢
Mcthoxychler c c ¢ ¢
Toxaphene ¢ c c ¢
24D ¢ 4 ¢ €
Silvex c ¢ ¢ ¢
Radium (pCi/L) <33 <3l <3.1 <3.2
Gross alpha (pCi/L) 4.6 13 1.1 13
Gross beta (pCi/L) <4 77 <4.0 <4.0
Total coliform (Ct/100 mL) <1 <1 20 <1
Groundwater quality
Chloride 3 3 5 5
Iron 12 54 0.95 0.93
Manganese 0.27 0.12 0.03 0.015
Phenols <0.001 <0.001 <0.001 <0.001
Sodium <10 11 <10 13
Sulfate <10 <11 <10 <13
Indicators
pH (units) 7.7 17 7.5 7.6
Specific conductance 340 350 360 320
(umhos /cm)
Total organic carbon 22 2.0 2.0 <20
Total organic halogen 0.030 0.135 <0.078 <0.010
¢ 0.150 0.069 <0010
I 0.140 0.080 <0.010
c 0.120 0.082 <0.010
%Gee Fig. 6.2.11.

*During 1986 detection levels for several parameters varied.
“Not measured.
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Table 6.2.38. 1986 concentrations of parameters from well Y-MW.3*

at Centralized Sanitary Landfill II

Concentration (mg/L)*

Parameter 1stQtr.  20d Qur.  3rd Q. 4th Qir.
(3/17/86) (6/23/86) (9/29/86) (10/23/86)
Drinking water
Arsenic <0.06 <0.06 <0.04 «<0.04
Barium <0.2 <0.2 0.245 0.269
Cadmium «<0.002 <0.002 <0.003 <(.003
Chromium <0.01 <0.01 <0.006 <0.006
Lead <0.01 <0.01 <0.02 «<0.02
Mercury «<0.0005 <0.0005 <0.0002 <0.0002
Sclenium <0.002 <0,002 <0.002 <(.002
Silver <0.01 <0.01 <0.004 <0.004
Fluoride 0.13 <0.1 <01 <0.1
Nitrate nitrogen 0.2 0.4 <0.1 0.1
Endrin ¢ ¢ ¢ c
Lindane c ¢ ¢ ¢
Methoxychlor ¢ ¢ ¢ ¢
Toxaphene ¢ ¢ ¢ ¢
2,4-D c c [ c
Silvex ¢ ¢ ¢ ¢
Radium (pCi/L) <3.3 <6.5 <5.0 <5.0
Gross alpha (pCi/L) <l <1.0 7.1 13
Gross beta (pCi/L) 54 <40 19 12
Total coliform {(Ct/100 mL) 10 22 <l <1
Groundwater quality
Chloride 13 <2 2 4
Iron 1.1 0.37 0.56 0.31
Manganese 0.04 0.02 0.029 0.013
Phenols <0.001 <0.001 <0.001 <0.001
Sodium 0.5 0.6 0.55 0.54
Sulfate <10 <10 <10 <10
Indicators
pH (units) 7.2 7.2 7.2 7.2
Specific conductance 550 480 600 570
{(zmhos/cm)
Total organic carbon 36 2.6 8.2 4.4
Total organic halogen 0.009 0.260 0.072 <0.010
¢ 0.470 0.053 <0.010
c 0.420 0.089 0.031
c 0,460 0.051 0.017

°See Fig. 6.2.11.

*During 1986 detection levels for several parameters varied.

‘Not measured.
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Table 6.2.39. 1986 concentrations of parameters from well
GW-115° at Bear Creek Valley Waste Disposal Area

Concentration (mg/L)*

Parameter istQr. 20d Qtr.  3rd Qu.  4th Q.
(1/15/86) c (9/3/86) (12/15/86)
Drinking water
Arsenic <0.5 <0.5 <0.04
Barium <0.5 <0.5 0.324
Cadmium <0.5 <0.5 <0.003
Chromium <0.5 <0.5 <0.006
Lead <0.005 <0.005 <0.02
Mercury d 0.0002 <0.0002
Selenium <0.005 <05 <0.002
Silver <0.5 <0.5 <0004
Fluoride d d G.1
Nitrate nitrogen d d d
Endrin d d d
Lindane d d d
Methoxychlor d d d
Toxaphene d d d
2,4-D d d d
Silvex d d d
Radium {pCi/L) d d <39
Gross alpha {(pCi/L) <2 <5 <1.0
Gross beta (pCi/L) <4 <3 <4.0
Total coliform (Ct/100 mL)} d d <1
Groundwater quality
Chloride <5 2.8 7
Iron 1.9 <0.5 0.40
Manganese <0.5 <0.5 0.206
Phenols d d <0.001
Sodium 8.3 9.1 1.50
Sulfate 14 8.4 15
Indicators
pH (units) 7.4 d 1.5
Specific conductance 300 d 430
{umhos/cm)
Total organic carben 0.64 1.9 4.0
Total organic halogen d 0.008 <0.010
d d <0.010
d d 0.033
d d 0.018
“Sec Fig. 6.2.11.
*During 1986 detection levels for several parameters varied.
“Not sampled.

“Not measuared.
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Table 6.2.40. 1986 concentrations of parameters from well
Y-GMW-2° Bear Creek Valley Waste Disposal Area

Parameter

Concentration {mg/L)

Lst Qtr. 2nd Qtr. 3rd Qtr. 4th Qtr.
(3/6/86) (4/14/86) (7/24/86) (10/27/86)

Drinking water
Arsenic
Barium
Cadmium
Chremium
Lead
Mercury
Selenivm
Silver
Fluoride
Nitrate nitrogen
Endrin
Lindane
Methoxychlor
Toxaphene
24-D
Silvex
Radium (pCi/L)
Gross alpha (pCi/L)
Gross beta (pCi/L)
Total coliform (Ct/100 mL)

Groundwater quality
Chloride
Iron
Manganese
Phenois
Sodium
Sulfate

Indicators
pH (units)

Specific conductance
{u#mhos/cm)

Total erganic carbon

Total organic halogen

<0.06 <0.06 <0.06 «<0.04
<0.2 5.5 5.2 6.8
<0.002 <0.002 0.002 <0.003
<001 0.04 0.03 0.053
<0.01 0.01 0.04 0.05
0.0027 <0.0005 <0.0005 0.0003
<0.002 <0.002 <0.002 0.003
<0.01 <0.01 <0.01 <0.004
0.6 <0.1 <0.1 <0.1
10.4 1200 1000 <0.1
¢ ¢ c c
¢ ¢ ¢ ¢
¢ ¢ ¢ ¢
¢ ¢ ¢ ¢
¢ ¢ ¢ ¢
c ¢ ¢ ¢
¢ <6.0 4.0 <5.7
94 68 69 25
53 920 76 22
110 100 <1 <l
3 k! k]| k1|
0.7 24 20 49.8
0.22 1.7 1.3 1.72
<0.001 0.005 0.004 <0.001
20 22 24 18.6
78 12 11 13
7.1 6.6 6.8 6.7
960 810 1.4 10000
4.8 25 14 7.0
0.037 0.260 0.019 <0.010
c 0.230 ¢ 0.045
¢ 0.240 c 0.030
¢ 0.245 ¢ 0.028

*See Fig. 6.2.11.

*During 1986 detection levels for several parameters varied.

‘Not measured.
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Table 6.2.41. 1986 concentrations of parameters from well
Y.GMW-3" at Bear Creek Valley Waste Disposal Area

Concentration (mg/L)*

Parameter st Q. 2nd Q. 3d Qi 4th Q.

(3/6/86) (4/14/86) (7/24/86) (10/21/86)

Drinking water

Atrsenic <0.3 <0.06 <0.06 <0.04
Barium 2.0 2.1 2.0 2.00
Cadmium 0.049 0.048 0.04% 0.049
Chromium 0.061 0.02 <0.01 <0.006
Lead <0.1 0.07 0.27 0.54
Mercury 0.0005 <0.0005 <0.0005 <0.0002
Selepium <0.002 <0.002 <0.002 «<0,002
Silver <0.02 <0.01 <0.01 <0.004
Fluoride 4.9 5.1 5 5.2
Nitrate nitrogen 682 640 470 <0.1
Endrin ¢ € ¢ ¢
Lindane c ¢ ¢ ¢
Methoxychlor c ¢ c ¢
Toxaphene ¢ ¢ c ¢
2,4-D < [ ¢ 4
Silvex ¢ ¢ ¢ c
Radium (pCi/L) c 8.4 8.5 <3.7
Gross alpha {pCi/L} 150 67 120 230
Gross beta (pCi/L) 730 600 650 500
Total coliform (Ct/100 mL) <1 100 <l <1
Groundwater quality
Chloride 65 62 46 41
Iron 19 8.1 24 0.85
Manganese 14 12 12 13.8
Phenols <0.001 <0.001 0.005 <0.001
Sodinm 80 75 75 63.3
Sulfate 22 10 10 <10
Indicators
pH (units) 52 5.0 48 4.1
Specific conductance 49 4.6 3400 4000
{umhos/cm}
Total organic carbon 12 25 17 8.2
Total organic halogen 0.011 0.330 0.021 <0.010
¢ 0.330 0.019 0.040
c 0.330 0.022 0.023
¢ 0.330 0.018 0.024
“See Fig. 6.2.11.

*During 1986 detection levels for several parameters varied.
“Not measured.
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Table 6.2.42. 1986 concentrations of parameters from well
Y-GMW-4° gt Bear Creek Valley Waste Disposal Ares

Concentration (mg/L)

Parameter st Qr.  2ndQu.  Ird Qur.  4th Qir.
(3/6/86) (4/15/86) (7/24/86) (10/27/86}
Drinking water
Arsenic <0.06 <0.06 <0.06 <0.04
Barium <0.2 <0.2 <0.2 0.134
Cadmium <0.002 <0.002 <0.002 <0.003
Chromium <0.01 <0.01 <0.01 <0.006
Lead <0.01 <0.01 <0.01 <0.02
Mercury <0.0005 <0.0005 <0.0005 <0.0002
Selenium <0.002 <0.002 <0.002 <0002
Silver <0.01 <0.01 <0.01 <0.004
Fluoride 0.1 0.5 0.4 0.5
Nitrate nitrogen 96 26 28 17
Endrin ¢ 4 ¢ ¢
Lindane c c ¢ ¢
Methoxychlor ¢ ¢ c c
Toxaphene c ¢ ¢ ¢
2,4-D ¢ c 4 (4
Silvex 4 [ ¢ c
Radium (pCi/L} c <5.2 <40 <31
Gross alpha (pCi/L) 180 54 170 240
Gross beta (pCi/L) 160 72 97 110
Total coliform (Ct/100 mL) <1 2 <1 80
Groundwater quality
Chloride 25 110 49 37
iron 0.57 0.15 0.32 0.04
Manganese 0.30 0.3t 0.98 0.365
Phenols <0.001 <0.001 <0.001 <0.001
Sodium 34 39 44 383
Sulfate 18 120 120 130
Indicators
pH (units) 6.6 7.0 7.0 7.0
Specific conductance 1000 1300 1100 1200
(#mhos/em)
Total organic carbon 16 11 10 8.5
Total organic halogen 0.120 0.280 0.020 0.281
0.130 [4 ¢ 0.275
0110 ¢ ¢ 0.213
0.110 c ¢ 0.256

“See Fig. 6.2.11.

*During 1986 detection levels for several parameters varied.

‘Not measured.
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Table 6.2.43. 1986 concentrations of parameters from well Y-GMW-5°
at Bear Creek Valley Waste Disposal Area

Concentration (mg/L)*

Parameter 1st Qtr. 2nd Qtr. 3rd Qtr. 4th Qtr.

(3/10/86)  (4/29/86) (8/19/86) (11/10/86)

Drinking water

Arsenic <0.06 <0.06 <0.06 <0.04
Barium <0.2 <0.02 <0.2 0.130
Cadmium <0.002 <0.002 <0.002 <0.003
Chromium <0.01 <0.01 <0.01 0.007
Lead <0.01 <0.01 <0.01 <0.02
Mercury 0.0006 0.0008 <0.0005 0.0003
Selenium <0.002 <0.002 <0.002 <0.002
Silver <0.01 <0.01 <0.01 <0.004
Fluoride 0.27 0.16 0.12 0.2
Nitrate nitrogen 0.5 0.3 <0.1 <0.1
Endrin ¢ ¢ ¢ ¢
Lindane ¢ ¢ c c
Methoxychlor c € c ¢
Toxaphene c 4 ¢ 4
2,4-D < c ¢ ¢
Silvex ¢ ¢ ¢ c
Radium (pCi/L) ¢ <5.2 <29 <5.5
Gross alpha (pCi/L) 5.1 14 <1.0 <1.0
Gross beta (pCi/L) <4.0 63 17 <4.0
Total coliform (Ct/100 mL) 90 <] <1 7
Groundwater quality
Chloride 4.0 19 4.0 4.0
Iron 28 5.5 2.9 7.65
Manganese 0.10 0.31 0.46 1.87
Phenols <0.001 <0.001 <0.001 <0.001
Sodium 8.6 9.6 10 10.7
Suifate 54 76 110 160
Indicators
pH (units) 7.4 7.5 73 7.3
Specific conductance 470 550 630 670
{(pmhos/cm)}
Total organic carbon 6.6 28 <20 2.4
Total organic halogen 0.015 0.180 0.030 <0.010
0.014 0.160 0.027 <0.010
0.015 0.190 0.027 <0.010
0.013 0.180 0.029 <0.010
“See Fig. 6.2.11.

*During 1986 detection levels for several parameters varied.
“Not measured.
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Table 6.2.44. 1986 concentrations of parameters from well Y-GMW-6*
at Bear Creek Valley Waste Disposal Area

Parameter

Concentration (mg/L)*

st Qur. 2nd Qtr. 3rd Qur. 4th Qtr.
(3/13/86)  (4/15/86) (9/10/86) {(12/11/86)

Drinking water
Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium
Silver
Fluoride
Nitrate nitrogen
Endrin
Lindane
Methoxychlor
Toxaphene
2,4-D
Silvex
Radiuvm (pCi/L}
Gross alpha (pCi/L)
Gross beta {pCi/L)
Total coliform (Ct/100 mL)

Groundwater quality
Chloride
Iran
Manganese
Phenols
Sodium
Sulfate

Indicators
pH (units)

Specific conductance
(#mhos/cm)

Total organic carbon

Total organic halogen

<0.06 <0.06 <0.04 <0.04
0.4 0.4 0.462 0.484
<0.002 <0.002 <0.003 <0.003
<0.01 <0.01 <0.006 <0.006
<0.01 <0.01 <0.02 <0.02
<0.0005 <0.0005 0.0002 <0.0003
<0.002 <0.002 <0.002 <0.002
<0.01 <0.01 <0.004 <0.004
0.17 <0.1 <0.1 <0.!
0.2 0.3 <0.1 <0.2
¢ ¢ c c
¢ ¢ ¢ ¢
c c ¢ ¢
e ¢ e ¢
¢ ¢ < 4
¢ c ¢ c
¢ <3.3 <5.1 <34
16 8.0 <1.0 29
60 26 38 180
4 <1 <1 <1
5 <2 2 2
0.85 0.80 1.55 0.59
0.02 0.0l 0.049 0.044
<0.001 <0.001 0.001 <0.001
5.8 4.7 9.08 7.85
<10 10 10 10
1.6 8.2 7.6 1.9
340 350 350 340
<2.0 29 9.4 27
0.026 0.095 0.044 0.051
0,025 0.080 0.060 c
0.026 0.110 0.049 ¢
0.028 0.090 0.075 ¢

“See Fig. 6.2.11.

*During 1986 detection levels for several parameters varied.

‘Not measured.
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Table 6.2.45. 1986 concentrations of parameters from well Y-GMW-T*
at Bear Creek Valley Waste Disposal Area

Concentration (mg/L)

Parameter 1st Qtr. 2nd Qtr. 3rd Qur. 4th Qtr.
(3/6/86) (5/1/86} (7/31/86) (11/4/86)
Drinking water
Arsenic <0.06 <0.06 <0.06 <0.04
Barium <0.2 <0.2 <0.2 0.0611
Cadmium <0.002 <0.002 <0.002 <0.003
Chromium <0.0! 0.02 <0.01 <0.006
Lead 0.02 0.02 0.05 <0.02
Mercury 0.0007 0.0010 0.0009 0.0004
Selenium <0.002 <0.002 <0.002 <0.002
Silver <0.01 <0.01 <0.01 <0.004
Fluoride 0.3 <0.1 0.2 0.15
Nitrate nitrogen 0.5 0.5 «<0.1 0.2
Endrin ¢ ¢ ¢ c
Lindane ¢ ¢ c c
Methoxychlor c c ¢ ¢
Toxaphene c ¢ 4 ¢
2,4-D ¢ [4 4 ¢
Silvex ¢ ¢ c c
Radium (pCi/L) ¢ <33 <5.0 <5.7
Gross alpha (pCi/L) 16 <1.0 47 7.4
Giross beta {(pCi/L) <4 6.2 <4.0 26
Total coliform (Ct/100 mL) 40 800 120° <1
Groundwater quality
Chloride <2 <2 2 <2
Iron 4.4 11 6.6 4.34
Manganese 0.010 0.45 0.43 0.190
Phenols <0.001 <0.001 0.002 0.002
Sodium 0.6 0.9 0.5 0.57
Sulfate 12 12 <10 30
Indicators
pH (units) 6.8 6.4 6.7 6.2
Specific conductance 110 99 110 96
{xmhos/cm)
Total organic carbon 3.6 3 3.94 8.0
Total organic halogen 0.033 0.110 0.041 0.1t1
0.028 0.130 ¢ 0.125
0.031 0.100 ¢ 0.111
0.036 0.110 ¢ 0.096

*See Fig. 6.2.11.

*During 1986 detection levels for scveral parameters varied.

‘Not measured.
d5ample date 8/4/86.
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Table 6.2.46. 1986 concentrations of parameters from well Y-GMW-8*
at Bear Creek Valley Waste Disposal Ares

Parameter

Concentration (mg/L)*

1st Qtr. 2nd Qtr. 3rd Qtr. 4th Qtr.
(3/7/86)  (4/22/86) (B/25/86) (11/4/86)
Drinking water
Arsenic <0.06 <0.06 <0.04 <0.04
Barium 0.6 0.6 0.712 0.770
Cadmium <0.002 <0.002 <0.003 <0.003
Chromium <0.01 <0.01 <0.006 <0.006
Lead <0.01 <0.01 <0.02 <0.02
Mercury <0.0005 <0.0005 <0.0002 <0.0002
Sclenium <0.002 <0.002 <(.002 <0.002
Silver <0.01 <0.01 <0.004 <0.004
Fluoride <0.1 <0.1 <0.1 <0.1
Nitrate nitrogen 0.3 0.2 0.1 <0.1
Endrin ¢ ¢ c ¢
Lindane ¢ ¢ ¢ ¢
Methoxychlor c ¢ ¢ ¢
Toxaphene ¢ ¢ ¢ c
2,4-D c ¢ c 4
Silvex ¢ ¢ 14 ¢
Radium (pCi/L) ¢ <33 <5.1 <31
Gross alpha (pCi/L) <1.0 23 28 9.7
Gross beta (pCi/L}) <4,0 15 94 <4.0
Total coliform {Ct/100 mL) <1 <l <1 4
Groundwater guality
Chloride 130 130 130 130
Iron 0.59 0.39 0.70 0,92
Manganese 0.32 0.36 0.438 0.470
Phenols 0.002 <0.001 0.005 0.001
Sodium 7.3 8.9 8.66 8.05
Sulfate <10 <10 <10 7
Indicators
pH (units) 6.6 6.7 6.7 6.6
Specific conductance 1040 1100 1100 1000
(umhos/cm}
Total organic carbon 30 26 25 19
Total organic halogen 1.89 0.89 2.89 8.25
2. 0.92 2.74 92,34
1.81 0.88 2.59 7.87
1.88 0.90 242 7.54

“See Fig. 6.2.11.

*During 1986 detection levels for several parameters varied.

“Not measured.
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Table 6.2.47. 1986 concentrations of parameters from well Y-GMW-9 at
Bear Creek Valley Waste Disposal Area

Concentration (mg/L}*

Parameter 1st Qtr. 2nd Qtr. Ird Qtr. 4th Qtr.
(3/7/86) (4/30/86} (9/15/86) (11/4/86)
Drinking water
Arsenic <0.06 <0.06 <0.04 <0.4
Barium <0.2 <0.2 0.06%1 0.0866
Cadmium <0.002 <0.002 <0.003 <0.003
Chromium <0.01 <0.01 0.008 <0.006
Lead 0.01 0.05 <0.02 0.2
Mercury <0.0005 <0.0005 0.0002 0.0002
Selenium <0.002 <0.002 <0.002 <0.002
Silver <0.01 <0.01 <0.004 <0.004
Flucride 0.73 <0.1 <0.1 <0.1
Nitrate nitrogen 0.5 0.2 0.1 <0.1
Endrin ¢ c ¢ c
Lindane ¢ ¢ ¢ ¢
Methoxychlor ¢ ¢ c ¢
Toxaphene € c < ¢
24-D c ¢ ¢ [4
Silvex c c ¢ c
Radium (pCi/L) c <5.2 <5.5 <38
Gross alpha (pCi/L) <1.0 <1.0 9.0 <1.0
Gross beta (pCi/L) 41 23 5.5 40
Total coliform (Ci/100 mL) <l <1 <1 <1
Groundwater quality
Chloride <2 <2 <2 3
Iron <0.06 0.75 0.03 0.26
Manganese <0.01 0.01 <0.001 0.007
Phenols <0.001 <0.001 <0.001 <0.001
Sodium 33 6.0 5.87 4,55
Sulfate <10 <10 <10 9
Indicators
pH (units) 11 12 11.5 11.6
Specific conductance 390 1500 560 700
{pmhos/cm})
Total organic carbon <2 3.7 <20 2.0
Total organic halogen 0.017 0.120 0.029 <0.010
¢ 0.140 0.057 <0.010
¢ 0.120 0.049 <0.010
¢ 0.110 0.060 <0.010

“See Fig. 6.2.11.

*During 1986 detection levels for several parameters varied.

‘Not measured.
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Table 6.2.48. 1986 concentrations of parameters from well Y-GMW-10 at
Bear Creek Valley Waste Dispsoal Area

Concentration (mg/L)

Parameter st Q. dQu.  3rd Q. 4th Qtr
(3/13/86)  (4/24/86) (8/25/86) (12/2/86)
Drinking water
ATSenic <0.06 <0.06 <0.04 <0.04
Barium <02 <0.2 0.186 0.139
Cadmium <0.002 <0.002 <0.003 <0.003
Chromium <0.01 <0.01 <0.006 <0.006
Lead <0.01 0.02 <0.02 <0.02
Mercury <0.0005 <0.0005 <0.0002 <0.0002
Selenium <0.002 <0.002 <0.002 <0.002
Silver <0.01 <0.01 <0.004 <0.004
Fluoride <0.1 <0.] <0.1 <0.1
Nitrate nitrogen 0.4 0.6 0.1 0.1
Endrin c ¢ ¢ c
Lindane c c ¢ ¢
Methoxychlor c ¢ ¢ ¢
Toxaphene c ¢ ¢ ¢
24-D ¢ ¢ ¢ c
Silvex ¢ ¢ c ¢
Radium (pCi/L) c <51 <5.0 <29
Gross alpha (pCi/L) <1.0 <1.0 <1.0 120
Gross beta (pCi/L) 9.8 <4.0 <4.0 150
Total coliform (Ct/100 mL) 220 <1 <1 8
Groundwater quality
Chloride 4 5.6 3 5
Iron 1.1 0.49 340 0.08
Mangancse 0.03 0.02 0.132 0.008
Phenols <0.001 <0001 <0.010 0.005
Sodium 24 2.8 3.72 3.19
Sulfate 15 12 <10 11
Indicators
pH (units) 7.2 7.7 1.6 7.1
Specific conductance 380 410 350 420
(umhos/cm)
Total organic carbon 2.2 <2.0 2.7 49
Total organic halogen 0.024 0.105 0.070 0.195
0.025 0.100 0.086 0.190
0.024 0.110 0.075 0.207
0.022 0.110 0.088 0.197

*See Fig. 6.2.11.

*During 1986 detection levels for several parameters varied.

“Not measured.
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Table 6.2.49. 1986 concentrations of parameters from well Y-GMW-13 at
Bear Creek Valley Waste Disposal Area

Concentration (mg/L)

Paramcter IstQtr. 2nd Qur. 3rd Q.  4th Qtr.
b (5/8/86) b b
Drinking water
Arsenic <0.06
Barium <0.2
Cadmium <0.002
Chromium <0.01
Lead <0.01
Mercury <0.0005
Selenium <0.002
Silver <0.01
Fluoride 0.20
Nitrate nitrogen 0.2
Endrin c
Lindane ¢
Mecthoxychlor ¢
Toxaphene c
24D ¢
Silvex €
Radium (pCi/L) <33
Gross alpha (pCi/L) <19
Gross beta (pCi/L) 15
Total coliform (Ct/100 mL) <l
Groundwater quality
Chloride <2
Iron 2.4
Manganecse 1.2
Phenols <0.001
Sodium 1.0
Sulfate 13
Indicators
pH (units) 1.0
Specific conductance 250
{umhos/cm)
Total organic carbon 2.8
Total organic halogen 0.078
0.073
0.088
0.06%
0.081
*See Fig. 6.2.11.
*Not sampled.

“Not measured.
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Table 6.2.50. 1986 concentrations of parameters from well Y-GMW-15 at
Bear Creek Valley Waste Disposal Area

Parameter

Concentration (mg/L)

Ist Qtr.
b

2nd Qtr. 3rd Qtr.
b (7/23/86)

4th Qtr.
b

Drinking water
Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium
Silver
Fluoride
Nitrate nitrogen
Endrin
Lindane
Methoxychlor
Toxaphene
2,4-D
Silvex
Radium (pCi/L}
Gross alpha (pCi/L)
Gross beta (pCi/L}
Total coliform (Ci/100 mL)

Groundwater quality
Chloride
Iron
Manganese
Phenols
Sodium
Sulfate

Indicators
pH (units)

‘Specific conductance
(umbhos/cm)

Total organic carbon

Total organic halogen

<0.06
<0.2
<0.002
<0.01
<0.01
<0.0005
<0.002
<0.01
<0.1
<0.1

c

Lo T T T Y

<4.5
<1.0
<4.0
190

<2
0.21
0.15
0.004
6.4
16

7.7
310

0.200
0.150
0.190
0.200

“See Fig. 6.2.11.
*Not sampied.
“Not measured.
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Table 6.2.51. 1986 concentrations of parameters from well Y-GMW-17 at
Bear Creek Valley Waste Disposal Area

Concentration {mg/L)*

Parameter 1stQu.  20d Qir.  3rdQtr.  4th Qu.
(3/12/86) (4/21/B6) (8/28/86) (12/11/86)
Drinking water
Arsenic <0.06 <0.06 <0.04 <0.04
Barium 0.3 0.3 0.405 0.458
Cadmiuvm <0.002 <0.002 <0.003 «<0.003
Chromium <0.01 <0.01 <0.006 <0.006
Lead <0.01 <0.01 <0.02 0.02
Mercury <0.0005 <0.0005 0.0002 <0.0002
Selenium <0.002 <0.002 <0.002 <0.002
Silver <0.01 <0.01 0.004 <0.004
Fluoride 0.15 0.1 <0.1 <0.1
Nitrate nitrogen 0.3 0.3 <0.1 <0.2
Endrin c ¢ c ¢
Lindane ¢ ¢ ¢ c
Methoxychlor ¢ c c ¢
Toxaphene ¢ ¢ c ¢
2,4-D c ¢ c ¢
Silvex ¢ ¢ 4 c
Radium (pCi/L) ¢ <5.1 <29 <3.1
Gross alpha (pCi/L) <1.0 28 <1.0 51
Gross beta (pCi/L) <4.0 20 <4.0 <40
Total coliform (Ct/100 mL) <1 <1 <1 <l
Groundwater quality
Chloride <2 <2 <2 <2
Iron 0.54 0.48 0.76 2.75
Manganese 0.02 0.04 0.038 0.134
Phenols <0.001 <0.001 <0.001 0.001
Sodium g 5.0 5.20 519
Sulfate <10 <10 <10 <10
Indicators
pH (units) 1.7 7.7 7.6 7.8
Specific conductance 330 320 340 330
(umhos fem)
Total organic carbon 22 <2 2.2 3.3
Total organic halogen 0.026 0.100 0.021 0.021
0.024 0.110 0.039 ¢
0.026 0.110 0.010 ¢
0.024 0.100 0.039 ¢
*Sec Fig. 6.2.11.

*During 1986 detection levels for scveral parameters varied.
“Not measured.
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Table 6.2.52. 1986 concentrations of parameters from well Y.GMW-18°
at Bear Creek Valley Waste Disposal Area

Concentration (mg/L)*

Parameter 1st Q.  2nd Qu.  3rd Qir.  4th Qir.
(3/10/86) (5/7/86) (B/26/86) (12/2/86)
Drinking water
Arsenic <0.06 <0.06 <0.06 <0.04
Barium <0.2 <0.2 <0.2 0.186
Cadmium <0.002 <0.002 «<0.002 <0.003
Chromium <0.01 <0.01 <0.01 <0.006
Lead 0.02 <0.01 0.02 <0.02
Mercury <0.0005 <0.0005 <0.0002 <0.0002
Selenium <0.002 <0.002 <0.002 <0.002
Silver <0.01 <0.01 <0.0t <0.004
Fluoride 0.20 <0.1 0.1 <0.1
Nitrate nitrogen 0.6 0.2 <0.1 <0.1
Endrin ¢ c ¢ c
Lindane c ¢ ¢
Methoxychlor c ¢ ¢ ¢
Toxaphene ¢ ¢ ¢ [
2,4-D I4 4 c c
Silvex c ¢ c c
Radium (pCi/L) ¢ <5.8 <5.1 «<5.2
Gross alpha (pCi/L) 26 9.3 <1.0 43
Gross beta (pCi/L) 42 <4.0 <4.0 40
- Total coliform (Ct/10) mL} <1 30 200 <1
Groundwater quality .
Chloride 2.0 17 5.0 20
Iron 6.3 29 2.7 0.78
Manganese 0.29 1.5 0.66 0.246
Phenols <0.001 <0.001 0.002 0.007
Sodium 2.0 35 37 4.20
Sulfate 110 36 26 11
Indicators
pH (units) 6.5 6.1 6.3 6.5
Specific conductance 420 340 360 380
(pmhos/cm)
Total organic carbon 27 6.2 12 6.2
Total arganic halogen 0.083 0.180 0.114 0.105
0.077 0.190 0.166 0.103
0.087 0.170 0.144 0.085
0.085 0.190 0.130 0.098

“See Fig. 6.2.11.

*During 1986 detection levels for several parameters varied.

“Not measured.
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Table 6.2.53. 1986 concentrations of parameters from well Y-GMW-19°
at Bear Creek Valley Waste Disposal Area

Concentration (mg/L)*

Parameter 1st Qtr. 2nd Qtr. Ird Qtr. 4th Qtr.

(3/10/86) (4/28/86) (8/26/86) (12/10/86)

Drinking water

Arsenic <0.06 <0.06 <0.04 <0.04
Barium 0.2 0.2 0.273 0.321
Cadmium <0.002 <0.002 <0.003 <0,003
Chromium <0.01 <0.01 <0.006 <0.006
Lead <0.01 <0.01 <0,02 <0.02
Mercury <0.0005 <0.00035 <0.0002 <0.0002
Selenium <0.002 <0.002 <0.002 <0.002
Silver <0.01 <0.01 <0.004 <0.004
Fluoride <0.1 <0.1 <0.1 <0.1
Nitrate nitrogen 0.1 0.2 <0.1 <0.1
Endrin ¢ ¢ ¢ ¢
Lindane ¢ ¢ ¢ ¢
Methoxychlor ¢ [ 4 ¢
Toxaphenc ¢ ¢ c ¢
2,4-D [ 4 ¢ ¢
Silvex ¢ ¢ c ¢
Radium (pCi/L) ¢ <5.2 <4.9 <5.0
Gross alpha (pCi/L) <1.0 <1.0 <1.0 <1.0
Gross beta (pCi/L) 130 <4.0 <4.0 23
Total coliform (Ct/100 mL} <1 <l <1 70
Groundwater quality
Chloride 69 75 84 64
Iron 1.8 24 1.32 16.4
Manganese 0.08 0.0 0.092 485
Phenols <0.001 <0.001 <0.001 <0.001
Sodium 13 16 17.7 14.6
Sulfate 58 56 64 46
Indicators
pH (units) 7.1 7.1 7.0 6.6
Specific conductance 880 900 890 760
{#mhos/cm)
Total organic carbon 40 34 5.4 12
Total organic halogen 0.190 0.250 0.178 0.094
0.170 0.260 0.120 ¢
0.170 0.240 0.150 ¢
0.150 0.220 0.183 ¢
°See Fig. 6.2.11.

*During 1986 detection levels for several parameters varied.
‘Not measured.
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Table 6.2.54. 1986 concentrations of parameters from well Y-GMW-2("
at Bear Creek Valley Waste Disposal Area

Concentration (mg/L)

Parameter Ist Qtr. 2nd Qtr. 3rd Qtr. 4th Qtr.
(3/10/86) (5/7/36) (B/27/86) (12/10/86)
Drinking water
Arsenic <0.06 <0.06 <0.04 <0.04
Barium <0.2 <0.2 0.0993 0.0949
Cadmium <0.002 <0.002 <0.003 <0.003
Chromium <0.01 <0.01 <0.006 <0.006
Lead 0.02 0.02 0.04 <0.02
Mercury 0.0012 0.0016 0.0014 <0.0002
Selenium <0.002 <0.002 <0.002 <0.002
Silver <0.01 <0.01 <0.004 <0.004
Fluoride <0.1 <0.1 <0.1 <0.1
Nitrate nitrogen 0.4 0.2 <0.1 <0.1
Endrin ¢ ¢ c 14
Lindane ¢ ¢ c ¢
Methoxychlor ¢ c c ¢
Toxaphene ¢ ¢ ¢ ¢
2,4-D c [ ¢ ¢
Silvex ¢ € ¢ ¢
Radium (pCi/L) ¢ <5.0 <3.2 <5.0
Gross alpha (pCi/L) 23 <1.0 <1.0 61
Gross beta (pCi/L) <4.0 24 [ 14
Total coliform {Ct/100 mL) 28 <] <1 <1
Groundwater quality
Chloride 47 56 52 39
Iron 2.1 6.0 319 0.34
Manganese 0.11 0.38 0.387 10.6
Phenois <0.001 <0.001 <0.001 <0.001
Sodium 24 26 25.5 39.5
Sulfate 44 36 7 56
Indicators
pH (units) 7.2 7.2 6.8 7.0
Specific conductance 720 760 670 700
{umhosfcm)
Total organic carbon 28 318 5.0 5.6
Total organic halogen 0.148 0.120 0.368 0.180
0.150 0.140 0.311 c
0.150 0.130 0.328 ¢
0.140 0.110 0.329 c

“See Fig. 6.2.11.

*During 1986 detection levels for several parameters varied.

‘Not measured.
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Table 6.2.55. 1986 concentrations of parameters from well GW-89"
at Bear Creek Valley Waste Disposal Area

Concentration {mg/L)"

Parameter 1stQu.  20d Q.  3rdQu.  4thQrr

(3/24/86) {(6/19/86) (9/18/86) (12/16/86)

Drinking water

Arsenic <0.06 <0.06 <0.04 <0.04
Barium 0.5 1.4 1.53 0.620
Cadmium 0.003 <0.002 <0.003 <0.003
Chromium <0.01 <0.01 0.074 0.011
Lead - 0.04 <0.01 0.12 0.04
Mercury 0.0005 <0.0005 <0.0002 <0.0002
Selenium <0.002 <0.002 <0.002 <0.002
Silver <0.01 <0.01 <0.004 <0.004
Fluoride 0.28 0.18 0.2 0.17
Nitrate nitrogen 0.2 0.1 0.2 <0.1
Endrin ¢ c ¢ c
Lindane ¢ ¢ ¢
Methoxychlor ¢ ¢ c c
Toxaphene ¢ ¢ ¢ c
2,4-D < ¢ ¢ ¢
Silvex ¢ c ¢ ¢
Radium (pCi/L} <31 53 <5.0 <4.9
Gross alpha (pCi/L) 19 13 11 32
Gross beta (pCi/L) 66 6.4 34 <4.0
Total coliform (Ct/100 mL) <1 <1 <l <1
Groundwater quality
Chloride 17 75 66 19
Iron 2.2 2.0 9.05 3.53
Manganesc 1.1 2.0 2.31 1.47
Phenols <0.001 <0.001 <0.001 <0.001
Sodium 6.4 i 10.1 7.12
Sulfaie <10 <10 <10 <10
Indicators
pH (units) 7.1 7.2 7.3 1.6
Specific conductance 370 700 660 390
{umhos/cm)
Total organic carbon 2.9 6.0 7.0 5.6
Total organic halogen 0.035 0.285 0.050 0.076
0.036 0.300 0.040 0.102
0.034 0.290 0.040 0.064
0.036 0.270 0.0609 0.062
*See Fig. 6.2.11.

*During 1986 detection levels for several parameters varied.
‘Not measured.
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Table 6.2.56. 1986 concentrations of parameters from well GW-90°
at Bear Creek Valley Waste Disposal Ares

Concentration (mg/L)

Parameter IstQtr.  2dQtr.  3rd Q. 4th Qtr.
(3/25/86) (6/19/86) (9/18/86) (12/16/86)
Drinking water
Arsenic <0.06 <0.06 <0.04 <0.04
Barium <0.2 <0.2 0.334 0.245
Cadmium <0.002 <0.002 <0.003 <0.003
Chromium <0.01 <0.1 0.093 0,023
Lead 0.05 0.04 0.32 0.11
Mercury 0.0005 <0.0005 <0.0002 <0.0002
Selenium <0.002 <0.002 <0.002 <0.002
Silver <0.01 <0.01 <0.004 <0.004
Fluoride 0.18 0.12 0.13 0.1
Nitrate nitrogen 0.2 0.1 0.1 <0.1
Endrin ¢ c c ¢
Lindane c 14 c ¢
Methoxychlor ¢ c ¢ c
Toxaphene ¢ ¢ ¢ c
2,4-D c 4 c ¢
Silvex ¢ ¢ c ¢
Radium {pCi/L) <31 <31 <2.77 <5.5
Gross alpha (pCi/L} 30 64 11 29
Gross beta (pCi/L) <4 11 35 <4.0
Total coliform (Ct/100 mL}) 10 <1 <1 <}
Groundwater quality
Chloride 2.0 3 3 2
Iron 1.5 0.52 12.8 498
Manganese 0.87 0.46 0.575 0.447
Phenols <0.001 <0.001 0.002 <0.001
Sodium 24 31 31.5 26.6
Sulfate 17 14 13 22
Indicators
pH (units) 8.0 8.2 19 8.0
Specific conductance 400 350 380 410
(wmhos/cm)
Total organic carbon 25 42 9.6 4.4
Total organic halogen 0.330 0.245 <0.010 0.143
0.330 0.250 <0.010 0.149
0.340 0.240 <0.010 0.145
0.320 0.240 <0.010 0.136

See Fig. 6.2.11.

*During 1986 detection levels for several parameters varied.

‘Not measured.
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Table 6.2.57. 1986 concentrations of parameters from well GW-234°
at Bear Creek Valley Waste Disposal Area

Concentration (mg/L)*

Parameter It Qu.  20dQu.  3rd Qi 4th Qtr.
(3/25/86) (6/19/86) (%/18/86) (12/16/86)
Drinking water
Arsenic <0.06 <0.06 <0.04 <0.04
Barium 1.3 <{.2 1.47 0.758
Cadmium 0.004 <0.002 <0.003 <0.003
Chromium 0.21 <0.01 0.299 0.090
Lead 0.08 <0,01 0.13 0.16
Mercury 0.0005 <0.0005 0.0003 0.0005
Selenium <0.002 <0.002 <0.002 <0.002
Silver <0.01 <0.01 <0.004 <0,004
Fluoride 0.20 0.14 0.15 0.14
Nitrate nitrogen 0.3 0.1 <0.1 <0.1
Endrin ¢ ¢ ¢ ¢
Lindane c ¢ ¢
Methoxychior [ c c ¢
Toxaphene ¢ c ¢ ¢
2,4D c ¢ ¢ ¢
Silvex € ¢ ¢ 4
Radium (pCi/L) ¢ <5.1 <5.3 <35
Gross alpha (pCi/L) 110 <1.0 87 42
Gross beta (pCi/L) 190 77 180 22
Total coliform (Ct/100 mL) <1 <1 <1 100
Groundwater quality
Chloride 2.4 3 4 2
Iron 150 33 147 71.7
Manganese 27 11 2.21 2.24
Phenols 0.004 <0.001 0.001 <0.001
Sodium 8.1 8.7 9.18 1.78
Sulfate 36 27 17 24
Indicators
pH (units) 1.7 17 7.3 7.6
Specific conductance 380 400 400 380
{xmhos/cm}
Total organic carbon 4.8 9.2 380 8.8
Total organic halogen 0.330 0.240 <0,010 0.059
0.340 0.230 <0.010 0.057
0.340 0.240 <0.010 0.060
0.310 0.240 <0.010 0.060
°See Fig. 6.2.11.

*During 1986 detection levels for several parameters varied.
“Not measured.



waste (e.g., dry solids, contaminated equipment),
and its volume. This site is still used for burial of
solid low-level radioactive waste and asbestos.

Inactive sites. SWSA 4 was established in
Melton Valley because the Conasauga Shale
found in this area was thought to be better suited
for disposal operations. SWSA 4 is located on the
south side and at the foot of Haw Ridge, west of
White Oak Creek.

SWSA 4 was established in 1951 and closed in
1958. Records of the types and volumes of waste
disposed of in SWSA 4 before 1957 were
destroyed in a fire. Records from 1957 and 1958
indicate approximately 7650 m® and 10,080 m’,
respectively, were buried. During the life of
SWSA 4, ORNL produced only about half of the
waste that was buried. The other half was a
combination of wastes shipped in from over 50
different facilities. Very limited information is
available about the types, concentrations, and
quantities of waste disposed of at SWSA 4.

In an effort to decrease the impact of water
intrusion, a surface runoff collector and diversion
system were constructed in 1975, Several seeps
have developed in various parts of SWSA 4. All
analyses of the seeps and drainage from SWSA 4
have concentrated on the radionuclides present.
No data concerning the presence of hazardous
waste are available.

SWSA 35, located in Melton Valley, along
Melton Branch, and east of the confluence of
Melton Branch and White Qak Creek, consists of
two sections on the hillside east of White Oak
Creek and south of Haw Ridge. The site was
selected based on topography, soil, distance from
the ORNL site, lack of surface flooding, and
depth to the groundwater table. It was established
in 1958 and closed in 1973. Certain sections of
SWSA 5 are still open for handling of
transuranics. .

Records on SWSA 5 operations were limited to
volume, types of waste (laboratory wipes,
contaminated equipment, glass, etc.), and basic
radiological inventory. No data concerning
specifics about hazardous waste disposed of at the
site are available.

In May 1975, corrective action was taken to
reduce the seepage in an area found to be
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contaminated with various radionuclides. Action
in the south area included removal of overburden
on certain trench areas, installation of two
underground dams, and covering of the area with
a PVC membrane. The areas were recovered with
overburden, and a grass cover was planted to
inhibit erosion. In addition, a near-surface seal of
bentonite-shale mixture was placed over 14
trenches in the northern section.

Waste pit 1, located in Melton Valley just west
of SWSA 4 along Lagoon Road, was opened as
an experiment in 1951 and was closed in 1952.
Its original purpose was to store concentrated
low-level liquid waste in the tight, impermeable
formation of the Conasauga Shale. Information
discovered during the operation of the pit showed
that the liquid seeped out, but the formation
retained a high percentage of the isotopes.
Therefore, this and later pits were used as
seepage pits for radioactive liquid waste.

Waste pit 2 was built in weathered Conasauga
Shale along the crest of a low ridge in Melton
Valley and was designed to function as a seepage
pit. Waste pit | was built in 1952, and pits 3 and
4 were built adjacent to it in 1955 and 1956,
respectively. Each pit was approximately 4.6 m
deep with sides sloping at an angle of 30°. Each
pit had top dimensions of 64 by 30.5 m.

In an effort o get better interaction of the
shale and certain radionuclides, NaOH was
added to raise the pH to approximately 12 in pits
2, 3, and 4. By the end of 1958 approximately
91.2 X 402.8 L of radioactive liquid waste had
been dumped into the pits.

Information relative to the waste handled was
limited to radionuclide concentrations. Because
the source of the radioactive liquid waste was
laboratory and glovebox process drainage, it
appears that a wide range of chemical and
hazardous waste was disposed of in each pit. Very
limited data are available on the seepage from
the area; analysis has concentrated on the
radionuclides present (18). Waste pits 2, 3, and 4
were backfilled with earth and paved over with
asphalt in 1963, 1962, and 1981, respectively.

Based on studies of waste seepage pits 2, 3, and
4, it was determined that most of the waste
solution moved parallel with the shale bedding.



Therefore, beginning with waste trench 5, the
seepage basins constructed in Melton Valley were
long, narrow trenches. Trench 5, opened and
closed in 1960, was approximately 4.6 m deep
with sides sloping so that the width at the bottom
was 3 m. The top dimension of this trench was
approximately 91.44 by 1.22 m. Waste sent to
the trench was similar to that sent to pits 2, 3,
and 4 consisting of general low-level radioactive
liquid waste from ORNL facilities. Specific
information on the waste handled is limited and
relates mainly to radionuclides present. Waste
trench 5 was backfitled with coarse, crushed
limestone, capped with compacted dirt, and paved
over with asphalt.

Waste trench 6 was constructed in Melton
Valley in 1961 to replace trench 5. However,
trench 6 operated only from September 7 to
October 10 because of rapid migration of
radioactivity from the trench to surface seeps
attributed to groundwater flow through fractures
in the shale. Trench 6 was constructed similar to
trench 5 with a top dimension of 500 by 1.22 m.
Trench 6 has since been backfilled with limestone
and covered with asphalt.

Waste handled by trench 6 was radioactive
process waste similar to that handled in the other
pits and trenches. No specific information is
available regarding hazardous waste handled or
contained in the seeps.

Trench 7 was constructed in Melton Valley in
the general area of the other pits and trenches.
The trench was constructed in two separate
sections with an overflow line connecting them.
Liquids were added first to one section until it
was filled and then to the second section. Trench
7 was the last seepage trench used for disposal of
radioactive liquid waste at ORNL. It was
approximately 4.6 m deep with sloping sides. Top
dimensions of the trench were 61 by 1.22 m.-

Waste handled was radioactive liquid from
ORNL facilities including laboratory drainage.
Limited available information is mainly
concerned with radionuclides.

Monitoring system for active sites. The ORNL
installation has a groundwater network consisting
of 22 wells located adjacent to three
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impoundment areas: 3524, 7900, and 3539-40
(Figs. 6.2.13 and 6.2.14). The 3524 area consists
of wells 31-001, 31-002, 31-003, 31-004, 31-013,
and 31-015. The 7900 area consists of wells
32-001, 32-002, 32-003, 32-004, 32-005, 33-001,
33-002, and 33-003. The 3539-40 area consists of
wells 31-005, 31-006, 31-007, 31-008, 31-009,
31-010, 31-011, and 31-012. The wells are
classified as upgradient (reference) or
downgradient depending on their location relative
to the general direction of groundwater flow.
Upgradient wells (31-001, 31-007, 31-009,
32-001, 33-001) were located so as to provide
groundwater samples that would not be affected
significantly by possible leakage from the
impoundment. Downgradient wells (those not
listed as upgradient) were located immediately
adjacent to the waste management facility.
RCRA well specifications are given in

Table 6.2.58.

In accordance with regulations, each time a
well was sampled at least four measurements per
well were recorded for pH, specific conductance,
and temperature. Four measurements were
recorded for total organic carbon and total
organic halides, and one measurement was
recorded for the other parameters, Summaries of
the total concentrations for total metals and other
parameters are given in Tables 6.2.59 through
6.2.61. Concentrations of total metals include
both metals in the liquid form and sediment.
Samples collected for dissolved metals were
filtered to remove particulate matter, and the
concentrations were determined. Summary
concentrations of dissolved metals are given in
Table 6.2.62.

During 1986, water samples were collected
twice from the shallow wells, four times from
deep wells 31-013, 31-015, and 32-004, and three
times from well 31-011 (which was dry during
the third sampling period of the deep wells). The
results are given in Tables 6.2.63 through 6.2.84.

Summaries of total concentrations for total
metals and other parameters are given in Tables
6.2.85 through 6.2.92. The concentrations of total
metals here also include liquid metals and metals
in sediment, and samples coliected for dissolved
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Fig. 6.2.14. Locations of groundwater wells around ponds 7905, 7906, 7907, and 7908,

metals were also filtered. Summary
concentrations of dissolved metals are given in
Table 6.2.92.

In comparing analytical values to EPA Interim
Primary Drinking Water Standards, it was found
that the values for several of the wells exceeded.
the standards for Ba, Cr, endrin, Pb, nitrate,
gross alpha, and Ra (Table 6.2.93). Values for
gross beta exceeded the calculated standard at
least once at all wells.

The EPA Interim Primary Drinking Water
Standard for gross beta is an annual dose
equivalent of 4 millirem. A concentration was

calculated from this dose based on ingestion of
2.2 L of water per day. All gross beta was
assumed to be *Sr, which is a worst-case
analysis. Its dose conversion factor of 1.438
rem/uCi was used to calculate the concentration.
Moenitoring of inactive sites. Groundwater was
sampled from wells in Solid Waste Storage Area
(SWSA) 6 at ORNL (Fig. 6.2.15). Groundwater
was sampled from wells in SWSAs 4 and 5 and
from the pits and trenches (Figs. 6.2.16 to
6.2.18). Wells were selected for annual sampling
from a group of about 100 monitoring wells,
based on historical data and surface water flow
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Fig. 6.2.16. Locations of some of the groundwater wells sampled near Solid Waste Storage Area 4.

patterns. Well number 189 (Fig. 6.2.15) in
SWSA 4 was selected as a reference location
because it is hydraulically upgradient from the
waste storage area. It is to be considered only as
a reference well and not as a background well
because it is located in the SWSA.

During 1986, water samples collected from 18
wells were analyzed for gamma emitters, gross
alpha and gross beta activity, tritium, and total
strontium. Data on the concentrations of
radionuclides measured in the monitoring and
reference wells are presented in Table 6.2.94.
Confidence intervals were not calculated because
of the large variability among the well
concentrations in a given SWSA. The average
concentrations of specific radionuclides measured

during 1986 appear to be similar to those
measured during 1985,

The 3513 impoundment was constructed in
1944 to serve as a holding basin for wastewater
until discharge into White Qak Creek. This
unlined impoundment, which is ~67 by 67 m
wide and 1 m deep, received ORNL liquid wastes
until 1976 when a new process waste treatment
plant began operations. Its location is illustrated
in Fig. 6.2.19. On the east and north of the 3513
impoundment are three similar unlined
impoundments {a large holding basin, 3524, and
two smaller holding ponds, 3539 and 3540),
which are currently being used to receive
wastewater from ORNL. These holding basins
and leaking underground waste lines represent
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potential sources of contamination to the
groundwater, which is sampled from monitoring
wells around 3513 (Francis and Stansfield, 1986).

The estimated capacity of the impoundment is
7.1 X 10® L. The net annual precipitation input
to the pond is ~56 cm (which corresponds to
~2.5 X 10°L). The water level is maintained by
pumping the overflow water to the 3524
impoundment, where it is processed.

Five monitoring wells were installed around the
perimeter of the 3513 impoundment in January
1985. The locations of these wells are shown in
Fig. 6.2.20. Monitoring welis 1 and 1A were
located to sample groundwater upgradient from
the impoundment. “Upgradient” is defined here

as the direction of increasing static head of the
groundwater table. Monitoring well 1 (the bottom
of which is 2.4 m below the ground surface) is
not as deep as well 1A (the bottom of which is
7.6 m below the ground surface). The major
difference is that well 1 does not penetrate the
limestone bedrock underlying the clay soil. Well
1A, on the other hand, penetrates ~1 m into the
limestone bedrock. The other three wells (2, 3,
and 4) were located with the intent of sampling
groundwater downgradient from the
impoundment. These wells penetrate ~0.6 m into
the limestone bedrock. Thus, approximately one-
third of the well screen (which is 2.1 m in length)
is located in the limestone bedrock (Francis and
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Fig. 6.2.18. Locations of some of the groundwater wells sampled near pits.

Stansfield, 1986). A geologic cross section of the

3513 impoundment area, illustrating the elevation
of the groundwater in relation to the monitoring

wells, is presented in Fig. 6.2.21.

The monitoring wells are constructed of
5.1-cm-diam stainless steel well screen and
casing. The well screens have a continuous slot,
0.25 mm wide. The length of well screens ranges
from 0.6 to 2.1 m, and all are surrounded by a
sand pack of medium-grained quartz sand that
extends a minimum of 30 cm above the elevation
of the top of the well screen.

As shown in Table 6.2,95, mean concentrations
of chromium, lead, gross alpha, gross beta, and
mean counts of coliform bacteria in the
downgradient wells exceed the maximum
allowable levels estalished by RCRA. The
maximum levels are also exceeded for mean
counts of coliform bacteria and mean
concentrations of gross alpha and gross beta in

the upgradient wells, indicating possible
migration of contaminant from one of the
adjacent unlined impoundments (impoundments
3524, 3539, or 3940; see Fig. 6.2.19) or leakage
from a broken transfer line {Stansfield and
Francis, 1986a).

The high mean values for chromium in the
downgradient wells appear to be because of the
high chromium values mea