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SEDIMENT ASSESSMENT AND INVENTORY
OF EXISTING CONTAMINATICON AND BIOLOGICAL
DATA OF TWO OIL FONDS IN THE BEAR CREEK
VALLEY WASTE DISPOSAL .AREA
January 31, 1984
1. EXECUTIVE SUMMARY

This report provides data cn the Bear Creek Valley Burial Ground 0Oil
ponds and thereby satisfies one of the conditions of the Memorandum of
tnderstanding (MOU) established on May 26, 1983, between the U.S. Department
of Enerqy, Enviromnmental Protection Agency (EFR), and the State of Tennessee.
The report also satisfies one of the conditions in the Complaint and Order
issued by the Commissioner of the Tennessee Department of Health and
Envirorment (TDHE). N

A comparison of the data showing the chemical parameters of the
sediments in and adjacent to the two oil retention ponds against values
developed by the Tennessee Valley Authority as typical of the region reveals
few instances where the oil retention pond data exceed the range of regional
values. Because all values reported represent single measurements, additional
sampling and analysis will be undertaken as part of the existing monitoring
program as well as the monitoring program associated with the forthcoming
remedial/closure plan.

The maximum organic priority pollutant concentration levels observed
in sediment and surface water samples taken in the Burial Ground were
2.8 ppm and 1.2 ppm respectively. The highest concentration levels observed
in sediment and water samples taken in Burial Ground Oil Pond 1 Stream 1a,
just above where it discharges into Bear Creek, were 0.02 ppm and 1.03 ppm
respectively.

The data indicate that polychlorinated biphenyls (PCBs) are below
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EPA's action level of 12.5 prb in water and below the EPA action level of

50 prm in sediment, except in the oil floating on the surfaces of the ponds
and in the sediment samples from the oily patches on the edges of the ponds.
The data support the position that the oil retention ponds effectively serve
their intended purpose of collecting oils that were seeping from the ends of
the trenches, thereby reducing the contamination of the oil pond drainage
streams.

Mercury concentration levels in sediment samples taken in the Burial
Ground were no higher than 1.4 ppm, well below TDHE's action level of 12.0 ppm
for mercury in soils. Mercury concentration levels in water samples taken
in the Burial Ground were below EPA's drinking water standard of 2 ppb.

Fish and invertebrates were found in a survey of the biota in Bear
Creek near the tributary that flows from 0il Retention Pond 1.

Water samples were collected at the inlet and outlet of Oil Retention
Pond 1 and from 0il Retention Pond 2. The water was used in a five day
survival test with bluegill sunfish. All fish remained alive and visibly
unharmed after five days' exposure.

As a result of a limited study conducted by CRNL's Envirormental
Sciences Division, information was obtained on the aquatic biota in small
streams in the vicinity of Oil Retention Ponds 1 and 2 in Bear Creek Valley.
The results of the study reveal that:

1. Benthic invertebrates and fish are found in segments of
the streams sampled.

2. lower diversity and bicmass exist closer to Oil Retention
Pond 2 than elsewhere in the stream or than in comparable

unaffected streams on the Reservation.



3. Fish reside in a section of Bear Creek 500 m downstream

from a section of Bear Creek in which no fish were found )

in a 1974-75 study.
The investigators conclude that additional studies are needed to

obtain ‘and address additional data.

%



2. INTRODUCTION
2.1 GENERAL INFORMATION

The Oak Ridge Y=-12 Plant was built for the U.S. Army Corps of
Engineers in 1943 as part of the Manhattan Project. The original mission
of the plant was to separate the fissile isotope of uranium (235U) £from
natural uranium by the electromagnetic process. Producticn of 235U by the
electromagnetic process was discontinued after World War II in favor of the
more econcmical gaseous diffusion process. Since then, the plant has
developed into a highly sophisticated manufacturing, development, and
engineering organization. The Y-12 Plant has been operated since 1947 by the
Union Carbide Corporation Nuclear Division (UCC-ND) for the U.S. Department
of Energy (DOE) and its antecedents.

In addition to the facilties required to serve its mission, the ¥-12
site contains several large facilities dedicated to Oak Ridge National
Laboratory (ORNL) functions that range from complex laboratory animal colonies
to thermonuclear fusion experimental apparatuses for power generation, and 30
operating calutrons that separate appropriate elements into their stable
isotopes for medical research. The site also houses the Nuclear Division
president and his staff, parts of the Nuclear Division General Staff,
site-support personnel from the centralized Engineering and Computer
Sciences Divisions, some DOE personnel, and DOE's construction contractor
(Rust Engineering Campany). The Y-12 Plant has four principal missions: (1)
producing nuclear weapons components and supporting DOE's weapons design
laboratories, (2) processing special materials, (3) supporting other Oak Ridge
and Paducah installations, and (4) supporting other govermment agencies. The

plant's primary mission is producing nuclear weapons components and



subassemblies and providing support to DOE's weapons design laboratories. The
major ¥-12 production responsibilities involve the fabrication of various
materiéls into components, the certification of the fabricated components, and
the production of subassemblies from some of the ccmponents. Materials

used typically include enriched uranium; depleted uranium and its alloys;
lithium hydride and deuteride; aluminum alloys; tungsten-nickel-iron alloy:
specialty steels; lead; some precious metals; and niobium, tantalum, and other
refractory metals. Extensive facilities are available for recycling uranium-,

lithium=, and deuterium-bearing scrap.

2.2 AREA ADDRESSED

=

The Y-12 Plant is located at the eastern end of Bear Creek Valley in the
valley-and-ridge section of East Tennessee. It is within the corporate limitg
of the City of Oak Ridge and is separated from the populated area by Pine
Ridge. The plant is located on a valley floor about 950 feet above sea level
and is bounded on the northwest and southeast by parallel ridges that rise
about 300 feet above the valley floor. The Y-12 industrial camplex area is
about 0.6 mile wide by 3.2 miles long and encompasses 811 acres, 600 acres of
which are enclosed by a perimeter security fence. The plant and its fenced
buffer area total about 4860 acre.

Since 1955, the Y-12 Plant has utilized land disposal facilities that are
approximately one mile west of the main plant site in Bear Creek Valley.
Although there are a number of subdivisions of the Bear Creek Valley disposal
facilities, this report describes activities and investigations of
the area referenced as the two man-made oil retention ponds contained within

Burial Ground A. Burial Ground A has been used for the disposal of both solid

gy = vy e e T P T, WY T T R E I, vy e ey N T TSI T T T TS, TN S T oty ey < R ST A S e . - - it



10

and liquid wastes generated at the Y-12 Plant.

2.3 MEMORANDUM OF UNDERSTANDING COMMITMENTS

The Memorandum of Understanding (MOU) refers to several facilities in the
Bear Creek Valley which were formerly and/or are currently used for the
disposal of wastes generated at the Y-12 Plant. This report addresses one of
the MOU commitments that pertain to the Burial Ground Oil Ponds:

DOE agrees to submit to EPA and TDHE on/or before
January 31, 1984, a report to include:

a. 2n inventory of waste deposited in the pond
watershed;

b. A sediment assessment and inventory of existing
contamination together with biological
information regarding this area.
This report provides an assessment of the sediments in the Bear Creek oil
pond subwatershed. In addition, it contains available biological informaticn
regarding the oil pond subwatersheds as well as data on surface water/stream

quality in the vicinity of the oil retention ponds.
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3. BACRGROUND AND HISTORICAL DATA

Sections 3.1 and 3.2 are excerpts from Y/SUB/83-47936/1, "Results of
Ground-Water Monitoring Studies," a report authored in September 1983 by
Law Engineering Testing Company under UCC-ND Subcontract 85Y-47936C.

3.1 HYDROGEOLOGY OF BEAR CREEK VALLEY

The Rome Fommation, the Rnox Group and Conasauga
Group comprise the major portions of the stratigraghic
sequence in the site area (Table 3-1). Waste disposal
areas in Bear Creek Valley are underlain by rocks of of
the Conasauga Group and bordered by the Rome Formation
and Rnox Group to the northwest and southeast,
respectively. These geologic units strike generally
northeast-southwest (Figure 3-1) and have a dip of about
60 degrees toward the southeast.

The Rome Formation is composed mainly of shale and
siltstone with small amounts of sandstone and localized
thin layers of dolomite. Dolamite, where present, usually
occurs in the lower portion with sandstones being more
abundant in the upper part. A maroon coloration is
characteristic, but green, tan and various shades of gray
are also common. The upper boundary of the Rome Formation
is gradational to shales and siltstones of the overlying
Conasauga Group.

In the site area, the Conasauga Group consists of
alternating layers and laminations canposed mainly of shale
and lesser amounts of siltstone, calcareous siltstone, and
limestone. The Conasauga grades from shale and siltstone
in the lower section to limestone in the upper section.
Solutioning of the limestone along Bear Creek Valley
provides an avenue for Bear Creek and tributaries and
springs on the south side of the creek.

The principal divisions of the Conasauga along Bear
Creek Valley include, in ascending order, the Pumpkin
Valley shale, the Rutledge limestone, the Rogersville
shale, the Maryville limestone, the Nolichucky shale, and
the Maynardville limestone (Table 3-1). In this area, the
Conasauga shales consist of light green, olive green, and
dull purple shale with lenses of limestone. The shale
weathers to a thin acidic soil with shale chips, except
where limestone is present.
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Law TABLE 3-1
TasLE 5-1 GEOLOGIC FTCRMATICONS IN ZAST TEINNESSEE
1
oo : i . icknes l
e Serics Group ¢ Subdivisions (feet) Physieal character : Watarbatring propertiss
Sequatebie {ormation 200=400 Sequatchie: Maroon and  biue
snayy limestooe and snaia . .
Uoper Ordoviciaa i i Juniata: Marooo siitmons and | Yield ymall suppliss to weils aod
. Juniata {ormation shale, {  sprog.
Upper part of Resdrville soaie Martimabure 700-1,000 { Upper part of Chickamsurs: Blue, i
Chickamsugs - ssie crysuiling  well-begdea  lime=
Limescoae Chickamanga m:- opper pert asaly limes
Unit 4 E-umutmhﬁlm caloarsons
Mxmnbmt thale: Bluish ealoare
Uzit3 Moceasia Moceasin: Mmhmymhm
{ormatios 700-1,000 staiy limastope 20d bloe fagyy
limestooe.
Bays | Bays: Maroos siltstons sod shais,
formatioa
Usit 2 Ottoses shale Ugits of Chickamsuga limestone: | Limestones yield smail to moderate
Blue generally well-oedtisd Litoes qQ of water 0 weils and
swoot, 10 pars gilty aad saaly. springs. Whers limmstooms are to-
.. Loweraad Otioses; Blush cazarscus tervecded in snale, be limestone
. Middle Ocdoviciaa muddls parts of contaimng commoniy _ cOBIALRS WeldETHe
Crderisina Chickamaags 2,500-4,000 | oped solutica cawmtist. Quality
lioestone . - Holswon: Red erystallise fimestone | ol water vans. peasniiy
Unit 1 - (marbls), quartsoss crystailine |  yieids larger quaauam of watee
< limestons and limy sotswooe. to drilled weds thas limmstone.
= Lencuir: Blue nodular ana massive Qualisy of water vanes,
= limestons. A
3 Sevier: Blus calcareous shais with
85 base. blae
M.har Bluish caloareous abale
- sod shajy limestose, blus lies
S0 35 base, 30me Mmoasoss.
Newals * 400-£00 Silicsoas dolozte s | water o e d soly
Lower Ordoriciaa Nemala, > formai - 2 £ 2| "ozones Yind smad larte
a3d Chepultapee H 200 Silicsous dolomne, thick | T ¥ 1 mpplies to wetls. Water generatly
{ormacions nadivided 8 iiesiooe sesr base. £ =1 of tood quality. Ssodswoa-  +
:¢ 3 - 3 S 22| in Chepuitepee dolomiie s )
Loagnew doismute = 250 Very silicsous doiomite, | 35S squifers (o7 small suppiiet,
2 limesione bedsacartop.d = -2 | merocs iarge sorngs are founa 1
g £%e thase roecs.
Chepultepee dolomite (Ocg) ..5; T00=750 Siliceons dologute, zand. | S3 E .
St00e 0NGS oeAr CASe. !
Capper Ri (Cer)
R&d" Copper Ridpe: Dark crystalline
Conococheague $00~3, 100 sicecys dolomite.
i fimestons C
U lTpper Cambran Mammlle limestone member of 150-350 Limcsione below, doiomite above. | Limestooe sad dotemite elg seail
part of C . ] huexy soais (Cmin) o lLrge quastities of water 0
soaie or Conssaugs wmrings aud weds, Shasseunios
group Nolichaeky shale (Cn) 400-750 | Greenuss shale, stone cOOLacts NroguUEE €ONOEs AL
suriace. in suosurface taese coD~
tacts ars irequeatly watsr vesre
- [ 1g.
-
H Maryville Riue 1 montly ntb
a limesteoe (Cmi} 250-550 with dolezute. ! Shale yields emsll suopiier w0 2z
3 e . 5 o - i 3nu a;lued weus, -‘l;:hm srais
Middle Camberen 1 Cambrian oosker errviile oe£ar streams octas y wned
mdoi o doismite soale {Cra) 0-250 Lichtgreen shale i moderate o unt auagtities 3!
e Fotled 100-500 | Blae iz oy Fobancd | ety sout sier, Yt
3 ¢ Lmestone, y =i rery poar aquier,
groct %mu::m (Cre) wnith dolomite.
Pumpkia Valley shais (Cor} 200400 Greezish silty sazle.
Sapdstone-besring member Varicolored shale, siltztope, and , Yield amall quantities of water o
700 nodstoss. dug ut:l::glcd weils, Water co-
Rome formatios curs 1o y $D3CeY JulDts.
(er) Apuos shale member Brightced sad grees shale. Upper member of the Rowme {cromae
oD 15 & better aquifer thag i2e
lower Dember.
Shady dolemite 1,000 Blue-gray and white dolomite. Water occurs 1 jo1ots aad beading
places.
] Helenmods member ] .
| Hess mandstone Vhite moadstone. Yield smail 0 moderately large
- suppiies 0 dnllea wews aoa
Lower Cambras Erw formation | Murray stale 1,000~1,500 { Greenub silty sanke. springs.
-
E | Nebo modstaes White sandstoes. °
-
=2 H Nicbols shale £00-2,500 | Hampton: Greenish nuity shale and
g Hamptao [ormatios i ] nl e areeess Ym e 30
Nndm:: G:e:mh silty sbale.
| Unicsi icrmation i Cocorsa conglomerats | 1.000-5,000 | Feldspathic sandstooe sad cooe
: 1 siomerate.

FROM: DEBUCHANANNE AND RICHARDSON. 1956
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The Knox Group overlies the Conasauga Group and is
composed of dolomite and minor amounts of limestone. In
the site area, the Knox Group includes the Copper Ridge
dolomite and the Chepultepec dolomite. MNodules and thin
discontinuous layers of chert occur in much of the Rnox
Group.

Ground water in the-site area occurs in fractures in the
rock, some of which have been enlarged by solutioning,
particularly in the calcareous zones. The quantity of
water available and general flow characteristics depend on
the size and number of fractures encountered. In Bear
Creek Valley, fractures are predominantly oriented in a
northeast~southwest direction. Small streams draining into
Bear Creek tend to follow these fracture patterns causing
an evenly spaced series of small parallel tributaries along
the north side of Bear Creek. This is particularly notable
between the S-3 waste ponds and the western end of the
burial ground disposal area.

Ground-water recharge in the area is from local
precipitation. Rainfall measurements on site range from 2
inches in October to 7.8 inches in December, 1982.
Recharge is most effective in those areas where the
overburden soils are thin or permeable as found on steep
ridges such as Pine Ridge and Chestnut Ridge.

Natural discharge of ground water is through streams,
springs and evapotranspiration. Due to the frequent
occurrence of streams in the area, especially north of Bear
Creek, the ground-water travel distances are generally
small and limited between topograrhic highs along the
valley. BHeadwaters of these streams typically occur in the
Maryville limestone. Where topograrhic slopes change
abruptly, shallow ground water discharges on the ground
surface as seeps or springs and eventually flow into Bear
Creek, the principal discharge point for the valley.

Deeper ground-water flow systems have longer travel
distances and discharge into Bear Creek or possibly into
adjacent valleys.

Movement of ground water is controlled by the
piezometric gradients which can be variable with depth and
by the degree of anisotropy of the agquifer. In general,
ground-water movement in the Bear Creek Valley waste areas
is moving in the direction of the slope of the
potenticmetric surface but in localized areas with strong
anisotropic conditions flow may move along the major axis
of permeability, making travel times faster than can be
predicted by using the average hydraulic gradient through
the area.
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3.2 BURIAL GROUND DISPOSAL AREA

GCround-water flow in the burial ground disposal area is

toward the southwest, parallel to streams draining the

" ridge area. The geologic formations through which the
ground water is flowing represent the subdivisions of the
Conasauga Group.

Potentiometric contours shown in Figure 3-2 indicate
that ground-water flow is intercepted by streams. The
strong convergence of the contours near the headwaters of
these streams is an indication of short ground-water .flow
paths. Ground-water flow in the inter-stream areas moves
toward Bear Creek following longer flow paths. The average
hydraulic gradient in the interstream areas interpreted
from the potentiometric surface is about 0.08 ft/ft.

The locations of existing monitoring wells are adequate
to construct the potenticmetric surface map. The various
construction characteristics of the wells did not affect
our interpretation of water level elevations when
considered for the overall site area.

3.3 SYNOPSIS OF LIQUID WASTE DISPOSAL FRACTICES AT Y-12

In 1955, the Y-12 Plant was authorized to dispose of certain types
of solid waste in a land disposal facility generally referred to as Burial
Ground A. In July 1959, the ¥-12 Plant was authorized by the Atomic Energy
Commission (AEC) to use these facilities as a disposal area for certain .
types of liquid wastes. The following is a synopsis of liquid waste disposal
practices at the Y-12 Plant. Data detailing liquid disposal transactions at
v-12 are contained in a classified document that has also been prepared to
fulfill a MOU commitment.

3.3.1 Mop Waters

Prior to 1959, the burial facilities at ORNL were used for the disposal
the disposal of mop waters generated fram floor cleaning operations in ¥-12

shop areas. In July 1959, the Atomic Energy Commission authorized the Y-12
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Plant to dispose of mop waters* in the Y-12 Burial Ground A. To facilitate
the disposal of these-liquid wastes, several vertical perforated pipes
(generally referred to as standpipes) were sunk into trenches that had been
used for solid waste disposals. Iarge rock (6" riprap) was backfilled around
the pipes for support and to maximize the rate the liquids drained from the
standpipes into the trenches. The liquids were transported from the plant to
the burial ground in haul containers that were then drained into the
standpipes. Available records show that an estimated 600,000 gallons of mop
waters were transported annually to the standpipes, rock pits, or trenches in
Burial Ground A from 1971 through 1978. Estimates of the quantities of mop
waters disposed of prior to 1971 are very uncertain because of the inadequacy
of the descriptive information and data recorded during that periocd.

In 1979, the practice of disposing of mop waters in the burial ground
standpipes was terminated. Since 1979, mop waters have been disposed of in
the S-3 ponds. These are four unlined, manmade ponds located on the
west end of the plant and have been in operation since 1951. Each of the
four ponds has an area of about one acre and a normal liquid depth of about 10
feet. The current plan calls for discontinuing the use of the S-3 ponds in
the near future. As part of that plan, mop waters will be disposed of by
other approved procedures.

3.3.2 0Qils and Coolants

The primary method for disposing of oils and coolants prior to 1961

was to pour them into the unlined trenches in the Burial Ground along with the

* Jater containing oils, detergents, traces of heavy metals,
etc.

-n



18

solid wastes. In 1961, a surface tank was placed in Burial Ground A to
collect waste oils and coolants. Each week surface accumulations were burned.
Oils and coolants that did not burn were drained into the adjacent trench. 2an
estimated 180,000 gallons of liquid described as waste oils were handled by
this disposal method. This practice was terminated in 1268 in order to comply
with the new air pollution regulations. In January 1969, the plant adopted a
new procedure that called for oils and coolants to be poured into trenches
using the standpipes and rock pits.

During 1972, a method was developed for the Y-12 Plant which used
natural soil microbial assimilatory processes to slowly degrade oily wastes.
The process is called landfarming and involved application of waste oils and
coolants to nutrient adjusted soils followed by frequent soil cultivation to
maintain aerobic conditions. The area selected for the program is located
north of the Y-12 Centralized Sanitary Landfill I in Bear Creek Valley and was
designated as the Y-12 Plant Oil 'Landfarm. |

Beginning in May 1973, waste oils and coolants were collected in tank
trucks, distributed over the surface of the plots, and cultivated into the top
three inches of soil. The plots were cultivated frequently between
application periods. The application dates were selected to minimize impacts
of precedent rainfall and forecasted antecedent rainfall. The Oil
Landfarm was operated on a seascnal basis from April to Cctober to take
advantage of favorable conditions for soil microbial activity. By 1976, most
liquids identified as waste oils or coolants were handled at the Oil Landfarm,
although the Burial Ground Standpipe facilities continued to be used for
overflow quantities of waste oil and coolant. Use of the Standpipe facilities
for waste 0il and coolant disposal was terminated in 1979. All waste
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applications at the Oil Landfarm were discontinued in October 1982.

Approximately 260,000 gallons of waste oil and coolant were poured into
the standpipes/rock pits in the southeast portion of Burial Ground A between
1969 and 1971. Approximately 132,000 gallons were poured into an area in the
northeast portion of Burial Ground A between October 1971 and May 1972.
Between 1972 and 1979, approximately 460,000 gallons were poured into a rock
pit in the northwest portion of Burial Ground A. The latter area received
most of the oil between 1972 and 1974 with decreasing disposal quantities
thereafter following to the start-up of the Oil Landfarm.

3.3.3 Solvents

Prior to July 1970, waste solvents were transported from the Y-12 Plant
and drained into a surface tank located in an area east of the Burial Ground.
The liquids were burned in the open tank. In July 1970, the procedure for
disposing of such wastes was changed to a "pour—out" practice using the
southeast portion of Burial Ground A. This general area is called the
Isolation Area and was used for the disposal of volatile liquids until Cctober
1981. The Isolation Area was approximately 80 feet by 100 feet and is located
above the eastern portions of two trenches previously filled with uranium
contaminated solid wastes. The ground surface above the filled trench portion
was covered with rock. Solvents were then poured onto the rock covered soil
and waste filled trenches. During that time period, approximately 100,000
gallons of various waste solvents were delivered and poured onto the ground

surface. A summary of the solvents handled at the Isolation Area is given in
Table 3-2.
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3.3.4 0il Retention Ponds

As a result of the liquid disposal practices in the Burial Grounds,
1iquid§ (primarily oils) were observed seeping from the ends of some of the
trenches. In May 1971, a pond (Pond 1) was constructed at the southwest
corner of Burial Ground A to collect and contain oils observed seeping into a
surface stream flowing along the west boundary of Burial Ground A. A
diversion ditch was also constructed to divert surface water away from the
pond, thereby minimizing the volume of water flowing into and through the pond
and the chances of pond overflow. In May 1972, a smaller pond (Pond 2) was
constructed at the northeast corner of Burial Ground A to collect and contain
oils observed seeping into an intermittent stream along the east side of
Burial Ground A. In 1974 and 1975, approximately 15,000 gallons of oil were
skimmed and removed from the surfaces of the ponds and spread on plots in the
0il Land:arm. 0il accumulations of any significance on the surface of Pond 2
were not observed after 1975. 0il accumulations continued on Pond 1, and
approximately 18,000 gallons were removed in 1979 and placed in a storage tank
at the Y-12 Plant. Figures 3-3 and 3-4 are schematics of Oil Retention Pond
1. 0il Pond 2 was constructed with a single drain similar to that of Oil Pond

l.

3.3.5 Polychlorinated Biphenvls (PCBS)

As part of the program initiated in 1979 to remove oils from the
surface of Pond 1, samples were collected and analyzed for various parameters.
The analytical results confirmed the presence of PCBs. 2an investigation of
previous disposal practices revealed that the electrical equipment and a
machine coolant used in one of the shops were probably the sources of the PCBs

detected in the oils removed from the two ponds. The records show that

e, T e . e e e v, 3 e 7 e e e < e e o wm o w, -
TS, T TN, YV R SO St ma iy Sinnnar A i RN oF 13 i~ Antir e st it G AP P 3 o M it T T Y. UM
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approximately 2,000 gallons of these PCB-containing compounds were disposed of
in the Burial Grounds between 1965 and 1973. Prior to 1972, the procedure for
disposing of waste oils, including those from electrical equipment, did not
require sampling and analysis prior to disposal. In 1972, however, the plant
modified its procedures‘ to provide for more rigorous controls of the disposal
of waste oils identified as containing PCBs. Initially, PCB concentrations
were monitored to levels of 500 mg/1 in accordance with applicable standards.
In 1979, the plant's action level was lowered to 50 mg/l1 to comply with
federal regulations. 2n internal level of 5 mg/l was established to control
the disposition of oils and coolants.
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Figure 3-3

TOPOGRAPHIC VIEW OF OIL RETENTION POND 1

Figure 3-4

SIDE VIEW SECTION OF OIL RETENTION POND 1
THRU INVERTED SIPHON

e e = v e e~ et 3 v g 2 p - et —— n v v e e\ e e - -
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4. RESULTS OF SAMPLING PROGRAM
4.1 METHODOLOGY

In response to a request by EPA and TDHE for characterization of

the oil retention ponds, results of a sampling program are being reported in

this document,Services of an independent contractor, Bechtel National, Inc.,
were secured to investigate conditions in the Burial Grounds in Rear Creek.
Included in the Bechtel study was a characterization of sediments associated
with the two ponds located in Burial Ground A. Figure 4-1 shows the locations
of the oil retention ponds along with the waste disposal trenches. Although
the data presented in this report are primarily those which characterize the
oil retention ponds, data are also provided on the adjacent drainage streams,.
the diversion ditch, several stations in Bear Creek (upstream and downstream
of the confluences of the drainage streams with Bear Creek), and background
stations. Approximate positions of the sampling station locations for surface
water and sediments are shown in Figure 4-2. Sampling station locations were
selected by Bechtel to provide information regarding the potential transport

of contaminants from the burial ground trenches.
4.1.1 Sediment Sampling Program

Sediment grab samples were collected by Bechtel personnel in Stream
1A, the diversion ditch, and Stream 2A. In addition, ccmposite sediment
samples were collected along the northern and southern edges of Pond 1 and
along the southern edge of Pond 2. All samples were analyzed by IT
Corporation, Stewart Laboratories Division, under subcontract to Bechtel. The

samples were analyzed for:
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(o)

Volatile Organics

o PCBs

(o]

Metals, Cyanides, and Phenols

0 Various Conventional and Nonconventional Pollutants
4.1.2 Water Sampling Program

Water within the oil retention ponds was collected by Bechtel

personnel frem a depth of 1.1 meters (3.5 feet) and from the surface using

a peristaltic pump. Samples were collected using a low pumping rate

(<0.5 liter/minute) to avoid the loss of volatile organics. Water was pumped
through Teflon tubing to reduce the possibility of contaminant leaching from
tubing walls. Sample collection using the peristaltic pump was accon;plished'
in accordance with EPA recommended method.(l) Surface and subsurface water
was collected to determine if a thermal or chemical stratification was
established which could affect pond discharge. In addition, oil, which was
observed on the pond surface, was analyzed to assess the concentrations of
nonpolar compounds such as PCBs that do not dissolve readily in water. &All

water samples, with the exception of those cbtained from the ponds were

(1) Ford, J., P. J. Turing, D. E. Seely. Characterization of
Hazardous Waste Sites - ethods Manual, Volume vailable
Sampling Methods. Report Prepared by GCA Corporation for
Lockheed Engineering and.Management Services Co., Inc., Under
EPA Contract 68-03-3050, September 1983.

P —



28

collected by grab sampling. To be consistent with the National Pollutant
Dischdrge Elimination System (NPDES) permitting requirements (40 CFR 122), IT
Stewart Laboratories analyzed the water samples for:

o Biochemical Oxygen (BOD 5 Day)

o Chemical Cxygen Demand

o Total Organic CarbonCarbon

o Total Suspended Solids

o Ammonia (as N)

o Temperature

o

o Volatile Organics

0 Acid/Base MNeutral Extractaple Compounds (on selected
samples)

o BCBs

o Metals, Cyanides, Phenols

o Other Conventional and Nonconventional Pollutants

4.2 ANALYTICAL RESULTS

Tables 4-3 through 4-26 provide the analytical results for the 0Oil
Pond 1 subwatershed. The analytical results for volatile and acid/base
neutral extractable organics are presented in Tables 4-3 through 4-8. The



29

results of PCB analyses are shown in Tables 4-9 through 4-14, while those

for metals, cyanide, and phenols are shown in Tables 4-15 through 4-22.
Tables 4-23 through 4-26 indicate the results of miscellaneous conventional
and nonconventional pollutant analysis. Tables 4-27 through 4-31 provide the
analytical results for the 0il Poné 2 subwatershed.
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TABLE 4-7
BASZ-NEUTRAL EXTRACTABLZE QRGANIC PRICRITY POLLUTANTS 1
IN RATIER

UNIT=2PB (PAFTS PER BILLICH)

CZL RETENTICH PCND LRAINAGE
WITUIN BURIIL GROUND AREAS

3:25 SUNDAY,
DECS¥EBER 11, 1983

STATION
S33T-NEUTRAL 6A
SYTRACTABLE ORGa ¥IC SATER PHASE
ACTN APHTHENZ
ECENAPHTHYIZNE
ANTHEACENE
BEXZIDIRE

3ENZO {A) ANTHRACENE
BZINZ0 {A) PYRENLC
3,4-3ENZOFLUORANTHENE®
SINZO{GHI) PERYLEUNE
3I5{2=-CHLOROZITHOXY) MZTHANE
8IS /2-CHLOROETHYL) 2THER
22IS{2-CHLOBCIESCPRCPYL)ETHER
375(2~-ETHYLHEXYL) EHTHALATE
L-5RCNOPHENYL PHENYL ZTHER
SITYIL 3ZUZILPHTHALAZZ
2=CHLORGHAPHTHAL EN2
S-CHLCRO-PHENIL FHERYL STHER
CHRYSZRE
DISENZC {A,d) ANTHRACZYE
1,2=-DICHLGROBENZENE
1,2-DICHLCROBENZ2NE
1,6-0ICHLCROBENZ ENZE
3,3'-DICHLGRCBEN ZIDINE
OITTHYLPHTHALATE
DINSTHYLPHTHALATE
OI-N=B3NTYLPHTHALALTS
2,4=-DINITACTOLIENE
2,6-DINITRCTCLUENE
DI-H-OCTYLPHTHALATS
1,2-DIPHENILHIDRAZINES=
FLUORANTHENE

FLUORZNE

42XALHLCROBENZENT
HEXACHLOROQBUTADITNZ
HEZXACHLORUCYCLCPENTADIENE
HEANCHALORBCET HANE
IDENQ(1,2,3=-CD)PYRENE
ZSOPHURCNE

MAPHTHALENE

JITROZENTENT
N=NITRGSODIJETAYLANINE
N~-NLTROSODI-Y=-PROPYLAHINZ
N=NTITROSODIPHENYLINIYE®=®®
PHZNANTHRENE

PYRENT

1,2, 4=TRICHLOROBEHZZNZ
2,3,7,3-TETRACHLCARCDIBENZO=P-~-DIOXZY

r ANO/GR BENZO(X)FLUORANTHENE -
b DETECTED AS AZOBENZENE
**r DETECTED AS DIPHENYLAMINE

L 2L LR X R N 2N 2R TR A 2RIV EI T O M LN MR

ISOMERIC PAILIRS

64
OIL PHASE

U ER LD LD E UL N LD A e DL SR RN B EE RN UL TR EOR WL L LN DTG LW

104 SURFaAcZ
OIL PHASS

DRV R D T R TR

W

w

o W i g
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TABLE 4-8
ACID EXTRACTABLE ORG2NIC PRICEITY PCLLUTANIS
IN WATER
UNIT=PPB (PALFIS PER BILLION)

OIL RETENTICYE PCND DRAINAGE
WITHIN BURI2L GROUXD AREAS

STIATICHN
ACID EXTRACTABLE 64 6A 1024 SURFACE
CRGANIC WATER OIL - 0IL
PHASE PHASE PHASE
2-CHIOROPHENCL N N N
2,4-DICHLOROPHENOL N N N
2,4-DIMETHILPHENOL (M-XYLEROL) 23 N N
4, €€-DINITRC-0-CRESOL N N N
2, 4=-DINITROPHENOL N N N
2=-NITROPHENCL N N N
4-NITROPHENCL N N N
P-CHLORO~M-CRESOL N N N
PENTACHLOROPHENOL N N N
PHENOL N N N
2,4,6-TRICHLCROPHENOL N N N
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5. APPLICABLE STANDARDS, GUIDELINES
AND/OR CRITERIA

With few exceptions, there are few legislated standards that
perta;in to chemical parameters in sediments. Currently, standards exist
only for PCBs (50 ppm) in sediments and Mercury (12 ppm) in soils. The
concentrations of chaniéal parameters in the sediments in and around the two
o0il retention ponds may be compared against the data appearing in Table 5-1,
"Criteria and Selected Data for Chemical Parameters in Sediment and Soil."
This table was excerpted from a recent report prepared by the Tennessee Valley
Authority for the Interagency Task Force.

Table 5-2, "Drinking Water Regulations," is included in this report
because lt also contains data on the water quality in the oil retention
ponds as well as in the streams near of the oil ponds.

Remedial/closure plan activities will also take into consideration

Tennessee water quality criteria, a copy of which appears on the next five

pages.
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TENNESSEE WATER QUALITY CRITERIA

(Rules and Regulations of the State of Tennessee, Chapter 1200-4, Department
of Heaith, Buresu of Enviroamental Hesith Services, Division of Water Quality, Rule
3 — Geseral Water Quality Criteria for the Definition and Control of Poilution in the
Waters of Tenmesser; Adopted May 26, 1967; As last amended Qctober 22, 1982)

1206-é=3-.01 Tenmassee Water Quality Coscrol Board

The Water Quality Coatrol Act, Teanessee Code
Annotated, Sections 70-324, et seq. makes it
the duty of the Water Quality Control Board w0
study and invesugate all problems concerned with
the poliution of the waters of the State and with us
prevention, abatement. and control and to estadlish such
standards of quality for any waters of the State in refa.
tion to thewr rexsonsbie and necessary use as the Board
snall deem to be in the public interest and establish
general policies refating to pollution as the Board shall
deem necessary to accomplish the purpose of the Act.
The folk { id and criteria shall

quudmd;u‘ﬁumthmhducemidmofnm

with respect 10 pollution and the preventive or corrective

measyres required to control pollution in various waters

or in different sections of the same waters.
1208=ebe3=.02 Generzi Considerztions.

(1) Tennessee water quality standards shall consist of
the generaf water quality critena, 1200—d+3, the anude-
gradavon statement, and the stresm use classificanon
found in Rulg 1200=d=s,

12) Waters have many uses which in the public interest
are reasonabie and necessary. Sucn uses include: sources
of water supply for domestic and industnai purooses:
sropagation and maintenance of fish and other desiranle

lifes Ib g and (ishing; the finai
usposal of municipal sewage and industnial waste follow-
:ng adequate treatment: stock watenng Jnd irmgauon:
aavigstion: generation of power: and the enjoyment of
seeme and aestheuc qualitics of the waters.

(3) The nmd application of umform water quaiity 1S
not desirable or reasonaoie because of the varying uses of
sucn waters, The assimsiative capacity of a stream ior
sewage and waste vanies depending upon vanous {actors
inciuaing the followng; volume of {low, deptn of cnannel,
the presence of falls or rapids. rate of flow. temperature,
natural characterisucs. and the nature of the stream.
Alsa. the reiauve importance assigned to cacn use wil
differ to different waters and sections of waters.

(4) In order to permut the cessonable and neces.
sary uses of the waters of the State, exisung polluuon
should be corrected as rapudly as practicable, and future

correcuion and prevention of preseat and future sotlu-
ston.

(5) Sewage, industriai wastes. or other wastes as
defined n the Water Quality Controt Act. Tennessee
Code Annotated, secuons ~0-324. et seq.. snail aot
be discharged into or adjacent 0 streams or Jther
surface waters in suca quantty and of suen cnaracter or
under sucn conditions of discharge in refation to ine
receiving waters as wall resuit 1 visual ar olfactory
nuisances, undue interference to other reasonaole ina
fiecessary uses of the water, or aopresable damase to the
natural processes of seif-puniiication. [n relation to tne
various qualities and the speciiic uses of the recaving
waters, no sewase, industrial wastes. or other wastes gis-
charged shall be respoasibie for conditions that fail to
mees the water quality sandards outined heremn. Bypess-
ing or accidental spills may be permitted only wnere
nccessary to prevent loss of life or severe progerty dam-
age. or where excessive storm grainage or runoff wouid

treatment racaliues, and where it 1s aot a routine
operation of the facility.

{6) Since ail waters of the State are classuiea Jor
more than one use. the most stnngent airtena wiil be
applicable.

1200==3=.03 Criteris for Water Conditions.

1) Domesuc Water Supply

(2) Dissolved Oxygen ~— There shall always de suf-
iicient dissoiveg oxygen present to orevent odors of
decomoosition and other orfensive sonaitions.

{b) pH - The pH value shall lie within the range of 6.0
to 9.0 and shail not fluctuace more than 1.0 At n tats
range over 3 perod of 24 hours.

(c) Hardness or Minerat Compounds — The hardness
of or the mineral comoounds contained I1n the water soal
not appreciably impaur the useiulness of the water as 2
source of domesuc water supply.

{d) Total Dissolved Solids — The totai dissoived solids
shall at no tume excesd 500 mgyl.

() Solids, Fl g M is and Deposits — There
shall be no disunctly visiole solids, scum. ioam. Jiiy
sleek, or the formation of slimes. bottom deposiuts or
sludge banxs of such size or character as may impair the

ul of the water as a source of damesuc wvater

pollution prevented through the best faok sy
sconomically achievaple or that greater level of tech-
nology necessary (o meet water quality standards; e..
treatment plants or other control measures. There 1s an
cconomicai balance between the cost of sewage and
waste treatment and the benefits receved inherent in the

suoply.

() Turbidity or Color ~= There shail be no turbrdity or
color 1n amounts or characterisucs that ¢annot oe redu-
ced to acceptable concentrauons by conventinaiwa.
ter trestment DroCEsses.

1-21-83 Pubkeneg by THE BUREAU OF NATIONAL AFFAIRS. INC.. WASHINGTON O3 C 20037 101
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STATE WATER LAWS

{g) Temperature — The maximum water temperature
change snail not exceed 3 degrees C relauve t0 an up-
stream control pont. The temperature of the water shall
not exceed 30.5 degrees C and the maximum rate of
change shail not excced 2 degrees C per hour. The
temperature of impoundments where strauiication oc-
surs will be measured at 3 depta of 5 feet. or mid-depth
whichever 18 less. and the temperature 1n {lowng streams

shall be measured at mid-deoth.

(B) Coliform — The concentranca of the fecal coliform
group shall not exceed 1000 per 100 mi as the
geometnc mean based on 2 mmmum of 10 samples
collected from a gven sampling site over 3 pertod of not
more than 30 consecutive days with individual samples
being collested at intervals of not less than 2 hours. For
the purpose of determining the geometnc mean. g«
dividual samples having a fecal coliform group concen-
trauon of less than | per 100 mi. shall be considered as
having a concentrauoa of | per 100 mi. In addition, the
concentrauon of the fecal coliform group in any ine
dividual sampie shall not exceed 5.000 per 100 mi.

(i} Taste or Ordor — The waters shall act contsin
substances which will resuit 1o taste or odor that pre-
vent the production of potabie water by conventionsl
water treatment processes.

(j) Taxic Substances — The waters shall not coatain
toxic substances, whetber alone or in combinstion with
other substances, which will toxe  condi-
tions that matcnaily affect the heaith and safety
of mah or ammals, or impair the salety ofconventional-
ly treated water supplics. Available references 1o be used
it deterrmining sucn conditions shall include. out not be
timited to: Quatitv Critera For Water (Secudn 304{a)
of PL 92-500); Federal Regulations under Secuon 307
of PL 92-300: and Federal Regulations under Secuon
1412 of the Public Health Service Act as amended by
the Safe Drinking Water Act (PL 93-523). Limuts set
for some of the most commonly occurmng toxic sub-
stances are as {ollows:

Paremeser Crisarn (vg/01)
Cadmenm 1]
Chremsan (toxal) 0
Coppar 1000
Land 0
Meroury 02
Nichel 100
Selamen 10
Seiver 0
Zise 1.000
Cresds 0

(k) Otber Pollutants — The waters shail not contain
other poilutants shall not be 1n quanuues that may ¢
detnmental to public health or impair the usefulness of
the water 23 a source of domestic water supply.

(2) industnal Water Supply

(a) Dissolved Oxygen — There shail always be suf-
ficient dissolved oxygen present to prevent odors of
decomposition and other oifensive conditions.

{b) pH — The pH value stall lie witkin the range of 6.0
10 9.0 and shall not iluctuate more than 1.0 unit 1 s
range over 1 period oi' 24 hours.

(c) Haraness or Mineral Compounds - The bardness
or muneral compounds contamned in the water shail not
apprecuably impair the usefulness of the water as 3
source of industrial water supply.

(d) Totad Dissolved Solids — The total dissolved solids
shall at no time exceed 500 mg/1.

(e) Solids, Floaung Matenals and Deposits — There
shall be no disunctly visibie solids, scum. foam. oily
sleek. or the formation of slimes, bottom deposits or
sludge banks of such s1ze or character as may imoair the
useluilnus of the water as a source of inaustnas water
suppiy.

() Turbidity or Color — There shall be no turbndity
or color in amounts or charactenstics that cannot Se
reduced o acceptable concentrations by convenuonsi
water treatment processes.

1§) Temperature - The maximum water temoerature
snange snall not exceed J degrees C refative 20 a0 Jo-
stream coatrol point. The temperature of the water snail
not exceed 30.5 degrees C and the maximum rate of
zhange shall not exceed 21 degrees C per hour. The
temperature of impoundments where stratification c-
curs will be measured at a depth of § feet, or mid-deotn
waienever 1s less, and the temperature tn flowing streams
shatl be measured at mid-denth.

1h) Taste or Odor — The waters shall aot contan
substances which will result n taste or oqor that wouig

t the use of the water for industnial processing.

(i) Toxic Substances ~— The waters snail not contain
toxic substances wnether alone or in combination with
other substances, which will adversety adect ndusinal

processing.

(j) Other Pollutants -— The waters shail not contain
other pollutants in quantiies that may adversely adect
the water for industniai processing.

(3) Fish and Aquauc Liie .

(a)wm—mwmsuﬂg
2 mmmum of 5.0 mg/] except in limited secuons i
streams where it can be ciearly demonstrated that ")
the existing quality of the water due 0 wretnevaole
man-induced conditions cannot be restored o0 the de-
sired minimum of 5.0 mgy| dissolved oxygen: tii) the
cost for application of effluent limitations more stnn-
gent than those defined through Section 101(b} of the
Federal Water Poliuttion Control Act (PL 92-500) s
economicaily prohibtuve when compared with the bene-
fits to be obtamned: or (ifi) the naturat qualiues of :ne

Envirenment Reperter 102
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water are less than the desired mimimum of 5.0 mg/l.
Such excepuions shall be determined on an individual
basis but 1 no instance shall the dissoived oxygen con-
centration be less than 3.0 mg/l. The dissolved oxygen
concentraton shall be measured at mid-depth in waters
having a total depth of ten (10) feet or iess and at 2
depth of five (5) feet in waters having a total depth of
greater than ten (10) feet. The dissoived oxygen concen-
%uon oli recogruzed trout streams shail not be iess than
.0 mg/l.

{b) pH ~ The pH vaiue shail ic within the range of 6.5
t0 8.5 and shall not ifluctuate more than 1.0 unit in this
range over 2 period of 24 hours.

{c) Solids. Floating Matenals and Deposits ~ There
shall be no disunctly wisible solids, scum, foam, oily

Quality Critena for Water (Secuon 304ta) of PL
92.500), Federal Reguiations under Section 207 of PL
92-500, and Federal Regulations under Secuon 1412
of the Public Health Service Act as amended by the Saie
Dnnking Water Act (PL 93-523). The use of suca -
formation should be limited to that part applicaole to the
aquauc community found within the receving stream or
waters under consideration.

(h) Other Poliutants — The waters shall not contan
other poilutants shail not be added to the waters that
will be detrimental to fish or aquatic life.

(i) Coliform — The concentranon of the fecal coliform
group shall not exceed 1.000 per 100 ml. as 3 geometric
mean based on 2 minimum of 10 samples coilected from
a given sampiing site over 2 pentod of not more than 30

sleek, or the formauon of slimes, bortom deposits or
sludge banks of such size or character that may Se
detrimental to iish and aquatic life.

(d) Turbidity or Color — There shall be no turbidity
or color in such amounts or of such character that will
matenally afect fish and aquauc life.

(e) Temperature — The maximum water temperature
change shall not exceed 3 degrees C reiguve to an up-
stream control pomt. The temperature of the water shall
not exceed 30.5 degrees C and the maximum rate of
change shall not cxceed 2 degrees C per hour, The tem-
perature of recogmzed trout waters shall not exceed

20 degrees C. There shall be no abnormai temperaturm,

changes that may affect aquatic life uniess caused by
natural conditions. The temperature*of impoundments
where strauficanoa occurs will be measured at mud-
depth in the eptlimmon for warm water fisheries and
md-depth 1n the hypolimnion for cold water fishenes. In
the case of large impoundments (100 acres or larger)
subject to straufication and recogmized a3 trout waters.,
the temperature of the hypolimion shall not exceed 20
degrees C. the temperature on flowing streams shail be
measured at mud-depth.

(f) Taste or Odor — The waters shail not coatan
substances that will impart unpaiatable davor to fish or
result in noticeable offensive odors in the vicimity of the
water or owerwise intefere wich fish or aquaue life.

(g) Touc Subscances — The waters shail not contun sub-
Jaded wnether alone of 1n comoinstion with other sud-
stances that wiil adversely atfect fish or aquauc life. The
instream concentrations of toxic pollutants shall not
exceed 1710 of the 96-hour LCe based upon avariable
data using one or more of the most sensitive organisms
sigmficant to the aquatc community of the waters under
consideration, Where there are substances that are toxic
duc (0 therr cumulsuve characterisues, other limiting
concentrations may be specificd on a case-by-case basus
within the discharge permit when factually jusuiied and
approved by the Comm of the Te De-
partment of Public Health. In no event shall the diversity
or productivity of biota sigmficant (o the aquatic come
munity of the recetving stream be decreased based upon
a 96-hour LCy criterion and the appropriate applica-
tion factor. References 10 be used in determining toxis
aty limitatons shail include, but aot be limited to:

e days with individual samples being coilected
at intervals of not less than 12 hours. For the purpose of
determining the geometnc mean. individual samples hav-
ng a fecal coliform group concentrauon of less than :
per 100 mi. shall be considered as naving a concentration
of ! per 100 mi. [n additon, the concentration of tne
fecal coliform group in any individual sampte shail not
exceed 3,000 per 100 mi.

(4) Recreauon

(a) Dissolved Oxygen ~= There shsail aiways be sufs
ficient dissolved oxygen present to prevent dors of
decomposition and other oifensive conditions.

(b} pH — The pH vaiue shall lie within the range of 6.0
t0 9.0 and shall not iTuctuate more than 1.0 umt i tns
range over 2 penod of 24 hours.

() Solids, Floating Matenals and Deposits ~ There
shall be no distinctly wisible solids, scum. foam. oy
sleex, or the {ormauon of slimes. bottom deposits or
sludge banks of such size or character that may e
detrimental to recreanion,

{d) Turbidity or Coloe = There shkail be no turdidity or
color added in such amounts or cngracter that wiil resuit
1n any objectionaole appearance to the water.

(¢) Temperature = The maxuumum water temperature
change shall not exceed 3 degrees C relauve to an up-
stream control pont. The temperature of the water snail
a0t exceed 30.5 degrees C and the maximum rate Jf
change shall not exceed 2 degrees C per nour. The
termperature of impoundments ‘wnere stratiication oc-
curs shail be measured at 2 depth of 5 feet. or rmd-deoth
whichever 18 less, and the temperature 1n dowing
streams shail be measured at mid-depth.

0 Coliforr ~— The concentration of the fecal oliform
group shail not exceed 200 per 100 ml. as tae geometnc
mean based on 2 mimmum of 10 samples collected irom
1 given samoling site over 2 period of aot more than 0
consecutive days with individuat samoies being coilected
at intervals of not less than 12 hours. For tae purpose of
determuning the geometnic mean. ndividual samotes hav-
1ng a fecal coliform group concentrauon of less than 1
per 100 ml. shall be considered as having a concentration
of 1 per 100 mi. In addition, the concentrauon of the
fecal coliform group 1n any individuai samote shall aot
exceed 1.000 per 100 mi. Water areas in the vicmity oF
domesuc wastewster treaument plant outfalls are aot

1-21-83 Pubsaned by THE SUREAU OF NATIONAL AFFAIRS. INC. WASNINGTON. O C 20037 103
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STATE WATER LAWS

considered suitaole for body contact recreational pur-
poses,

(8) Taste or Odor — The water shall not contain
substances that will result in oojectionable taste or odor.

th) Toxic Substances— The water shall not contain
toxic substances, whether alone oc in comoination with
other substances, that will render the waters uasafe or
unsyitable for water contact acuvities, or will propose
toxic conditioas that will adversely afect man or animai.

(i) Other Pollutants—— The water shail not ceatain
ocher pollutants to the water in quantities which may
have 3 detrimenal effect on recreation.

(5) imgauon.

{a) Dissolved Oxygen = There shall aiways be suf-
fient dissolved oxygen present to prevent odors of
decomposition ang other offensive conditions.

(L)) pH—Thepanlue:hau!iemminthenngeoié.O
10 9.0 and shail not fluctuate more than 1.0 ymt 1 this
range over a period of 24 hours.

() Hardness or Mineral Compounds — The hardness
of or the mincral compounds contained in the water shal]
oot impatr its use for imgstion.

(d) Solids, Floating Matenals and Deposits — There
shail be no disunctly visible solids, scum. foam. oily
sleck. or the formauon of slimes. bottom deposits or
sludge banks of such size or charzeter as may impair the
usefuiness of the water for irrigation purposes,

(¢} Temperature — The temperanure of the water shall
0t be raised or fowered to such an extent as to interiere
with its use for irrigation purposes.

(f) Toxic Substances — The waters shall not coatain
taxic substances (o water that will produce toxic coodi
tons that will aifect the water for irrigation.

(3) Otber Pollutants — The waters shail not contain
other pollutants in quanuties which may be detnimentai
to the waters used for irngauon.

(6) Livestock Watening and Wildlife.

(a) Dissolved Oxygen — There shail aiways be sufs
ficient dissolved oxygen present to prevent odors of
decomposiion and other aifensive conditions.

th) pH-The pH value shail lic within the range of 6.0
t0 9.0 and shall not fluctuate more than 1.0 unic in this
range over a pertod of 24 hours.

(¢) Hardness of Mineral Compounds — The hardncss
of or the muneral compounds contaned in the water shail
0Ot impasr 1ts use for livestock watenng and wridlife,

(d) Solids, Floaung Matenals and Deposits — There
shall be no disunctly visible solids, scum. foam. olly
sieex. or the formauon of slimes. bottom devesits or
sludge banks of sucn size or character as to intertere with
livestock watering and wiidlife.

te) Temperature ~ The temperature of the water shall
f0t be raised or lowered 10 such an extent as o intestere
wth s use for livestock watering and wildlife.

(N Toxic Substances — The waters shall not contain
substances, whether aione or 1n combinauocn with other
substances. that will produce toxic conditions that wiil
adect the water for livestock watering and wildlife.

(g) Otber Pollutants — The waters shall not contan
other poilutants shail not be added 10 water 1 quantities

Enviconment Reperrer

which msy be detrimental to the water for livestock
watening and wiidlife,

(7) Nanigauon.

(a) Solids, Flosung Materials and Depanits — There
shall be no disunctly visible solids. scum, foam, ally
sleek, or the formauon of slimes, bottom deposits or
sludge banks of such size or cnaracter as to intertere with
navigauon.

(b) Other Poliutants — The waters shail not contain
other pollutants in quantities which may oe detnmentas
10 the waters used for navigauon.

1208=4=3-.04 Definitions

(1) Convenuonsi Water Treatment — Conventonal
water treatment as referred (0 in the crierna denotes
ssagulation. sedimentaton. diltration and ealonnation.

(2) Mixing Zone — Mixing zone refers to that section
of a flowing stream or mp waters rv tor
an effluent (o become dispersed and muxed :nsofar as
practical with the main flow or water sody 9y lppro-
pniate methods a¢ the discharge point. Such zones snatl
be restricted (o as small an arez and length as possible
and shall not ii) prevent the iree passage of lisn or
cause aquauc life mortality i the receiving waters: i)
<ontain materials, that adequately represent the defined
Zone, 1n concentrations that exceed the 96-hour LCL0 for
biota significant to the agusuc communtty in the receiv.
ing waters: (iii) resuilt 1 offensive conditions: -iv)
produce undesirable aquauc life or resuit 1n dominance
of a {v) endanger the puplic nealth or
welfare: or (v1) udversely JiTect the reasonsble and
necessary uses of the area.

(3) Terminology not specificaily defined herein shall
be defined in accordance with the Tennessee Water
Quality Control Act. (T.C.A., Sections 70-324 et seq.)

1200=d~3-.05 [ncorpretation of Criteria

(1) Interoretations of the above crtena shail conform
(0 any rules and regul or poil by the
Water Quality Controi Board.

(2) lasofar 3s practicable, the effect of treated sewage
Of 'waste discnarges on the recetving water snail e con-
sidered aiter they are mixed with the waters and bevond a
resonabie zone of immexiate efect. The extent to which this
s pracucable devenas upon local conditions and the
proximity and nature of other uses of the waters.

{3) The technical and cconomcat feasibility of waste
treatment, recovery, or adjustment of the metnog of dis-
charge to orovide correction shall be considerea 1n deter-
mimag the ume to be ailowed for tne aevelopment of
pracucable methiods and for the specified correction.

(4) The cntena set forth shall be aoplied on the dass
of the followng stream ilows: unresulsted streams —
stream flows equal (o or exceeding the 3-day mmmum.
20-year recurrence :nterval: regutated streams *— il
lows 1n excess of the mimmum cntieal low occurnng
vnce 1 twenty 120} vears as determined by an anatyss
a records of operation and approved by the Commis-
sioner of the Tennesses Depariment of Public Heatth.

(5) In general. devauons from normal water con-
ditions may be undesirable, but the rate and extent of the

104
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deviations should be considered (n interpreting the above
cmtena.

(6) The criteria and sundards provide that ail dis-
charges of sewage, industnal waste, and other waste shall
recetve (he degres of treatment of etfluent reduction
necesssary to comply with water quality standards, or
state or feaeral laws and reguisuons pursuant thereto,
and where aopropniate will comply with the “Standard
of Performance” as required by the Teanessee Water
Quality Coatrot Act, (T.C.A. Sections 70-324, et seq.)

{7} Where naturally occurring of background water
quality conditions are substantial impediments to actain-
ment of the water quality standards, these natural or
background conditons shail be waken nto consideration
1n establishing any eftuent limitations or restricuons on
Jischarges 0 such waters,

1200=be 3,06 Teamesses Astidegradation Statement,

(1) The purpose of the Water Quality Standards and
leaadopwdmwpmdcformepmwawnof
exisung water quality and/or the upgrading or “en-
nancement” of water quality in all waters within Ten»
mlzhmindthtwmcwmmyhavc
existing quality better than established standards.

The latest editon of Quality Critena for Water
oublished by the Eavironmental Protecuon Agency purs
suant 1o Secuon 304(a) of the Federat Water Pollution
Control Act (PL 92-500), and other documents a3 speci-
fiea by the Commissioner of the Tennessez Department
of Public Health and the Water Quality Board shall be
used as gwdes in interpreung the water quality entens
set out in these ruies.

(2) The Tennessee Waer Quaiity Standarcs shal acx X
consarued s permumng the degradaoon of waters wixse exsung
quaiity ts better than the estaolished stangaras uniess ang
untyl 1t 18 affirmauvely demonstrated to the Teanessee
Water Quatity Control Board that a change is wstfiable
as a result of aecessary economuc or social development
and will not nterfere with or decome injunous 0 any
assigned uses mace of suca waters. In no case will water
quality be degraaed below the case levels set fortn 1a the
critena for the pr ofther {e and Y
uses described herein, Addiuonally, ao degradation shall
be ailowed in high quality waters waich consututs an out-
standing National resource. sucn a3t waters of Nationat
and State parks ana wildlife refuges. and waters of exceo-
uonal recreauonal or ecological siganicance.

(3) All discharges of mumcipal sewage. industnal
waste, or owner wastes shail rectve the greatest degres of
eifluent reducuon which the Commussioner of ths
Deparument of Public Health deternunes to be achievanie
thsough applicauon of stnagent eifluent limitations and
schequles of compliance esther promulgated by the Water
Quality Control Board: requred 0o imptemenat any
applicaole water quatity standards, inciuding wnere prac-
tcabie. a standard permitung no disenarge of pollutants:
necessary to comply with 3 State Water Quality Plan: or
necessary o comply with other State or Federal laws or
regulauons.

(4)lninwmdn:tbegw‘siasofmaem!=umcy
relate to interstate streams, she Commussione? of the
Tennesses Devarument af Public Heaith and the
Teanessee Water Quality Control Boara wil cooperate
with the appropnate Federal Ageacy order to assist
1 carrying out responsibilities under the Federal Water
Pollution Control Act. as amenaed.
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TABLE 5-2

EPA DRINKING WATER REGULATIONS

Parameter Maximum level
(ppm)
] Interim Primary Drinking Water Standards

Maximum Contaminant Levels

For Inorganic Chemicals Other

Than Fluorides
Arsenic 0.05
Barium 1.0
Cadmium 0.010
Chromium 0.05
Lead 0.05
Mercury 0.002
Nitrate as Nitrogen 0o
Selenium 0.01
Silver 0.05
Fluoride#* 1.4 to 2.4

Maximum Contamination Levels

For Organic Chemicals

—

Endrin 0.0002
Lindane 0.004
Methoxychlor 0.1
Toxaphene 0.005
2,4-D 0.1
2,4,5-TP Silvex 0.01
Total trihalomethanes 0.10

Other Maximum Contamination Levels
Radium 5 pCi/l
Gross alpha 15 pCi/l

Gross beta
Turbidity*#*

4 millirem/yr
1/TU

Coliform bacteria 1/100 ml
Secondary Maximum Contamination Levels
Chloride 250 mg/l
Color 15 color units
Copper 1 mg/l
Corrosibility Noncorrosive
Foaming agents 0.5 mg/1
Iron 0.3 mg/l
Manganese 0.05 mg/1
Odor 3 threshold odor
number

’ pH 6.5-8.5
Sulfate 250 mg/l
Total dissolved solids 500 mg/l
Zinc 5 mg/l

*Depends on maximum air temperature of location
*%Applicable only to surface-water supplies
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6. ASSESSMENT OF SEDIMENT DATA

6.1 SEDIMENT DATA

Preliminary findings of the assessment include:

1.

2.

The following volatile organic priority pollutants were pot
detected in sediment samples taken in the Burial Ground (See
Figures 6-1 through 6-12):

Acrolein Dichlorobromemethane
Acrylonitrile Dichlorodifluoromethane
Bromoform Cis-1,3-Dichloropropylene
Carbon Tetrachloride Trans-1,3~Dichloroprogylene
Chlorodibromamethane Methyl Bromide
2—Cbloroethy1 Vinyl Ether 1,1,2,2-Tetrachloroethane

The following volatile organic priority pollutants were detected
(but not quantitified) at levels less than 10 prb in sediment
samples taken in the Burial Ground (See Figures 6-13 through
6-15):

Chlorobenzene

1,2-Dichloropropane

Methyl Chloride
The following volatile organic priority pollutants were detected
in sediment samples taken in the Burial Ground (See Figures 6-16
through 6-31):

Benzene Tetrachloroethylene
Chloroethane Toluene
Chloroform Trans=-1,2-Dichloroethylene

1,l1-Dichloroethane l,l,l;Trichloroethane
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1,2-Dichloroethane
1,1-Dichlorcethylene
Ethyl Benzene
Methylene Chloride

1,1,2-Trichloroethane
Trichloroethylene Ethyl
Trichlorofluoromethane

Vinyl Chloride

Mercury concentration levels in sediment samples taken in the

Burial Ground were below Tennessee's action level of 12.0 ppm

in soils (See Figure 6-32). Mercury concentration levels in water

samples taken in the Burial Ground were below EPA's drinking water

standard of 2 ppb (See Figure 6~33).
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5. DPCBs were detected at concentration levels less than 0.05 ppm in

Burial Ground sediment samples as follows (See Figure 6-34):

Station

1A

B

3a

l4a

202

24A

Station Iocation

Background - near the headwaters of
Stream 1A

Diversion point of Stream 1A and
Diversion Ditch

Tributary stream to Diversion Ditch, -
northeast of Burial Ground D

Stream 1A, west of nothern trenches
in Burial Ground A

Diversion Ditch, north of 0Oil
Retention Pond 2

Bear Creek, upstream of Stream 1A
Stream 23, before discharge intc.>

Bear Creek

Bear Creek, upstream of 2A discharge
into Bear Creek

Bear Creek, downstream of 2A discharge
into Bear Creek

Stream draining Burial Grounds C and

D before discharge into Bear Creek
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PCBs were detected at concentration levels below EPA action

levels (50 prm) in Burial Ground sediment samples as follows

(See Figure 6~34):

Station

4a

7a

1A

15a

17a
25A

262

Station Location

Northernmost station in Diversion
Ditch

Stream 1A, north of 0il Retention
Pond 1

Discharge from Oil Retention Pond 1
Stream 1A, before discharge into
Bear Creek '
Bear Creek, downstream of -Et.ream 1A

discharge into Bear Creek

Perimeter of 0il Retention Pond 2
Bear Creek, upstream of stream
(that drains Burial Grounds C and D)
discharge into Bear Creek

Rear Creek, downstream of stream
(that drains Burial Grounds C and D)
discharge into Bear Creek




7 ©oRs were detected at concentration levels hicher than EPA's

permitted upper action level (50 ppm) in Burial Ground sediment
samples as follows (See Figure 6-34):

Statjon - Station ILocation
9A Northwest portion of 0il Retention
Pond 1
1ia Southern portion of Cil Retention
Pond 1

As expected, the surface water samples taken from the Oil Reten-
tion Ponds contained PCBs at concentration levels that exceed

EPA's action level, as follows (See Figure 6-35):

Station Skation Iocation

6A Stream 1A, oil seepage from northern
trenches in Burial Ground A
10a Surface and subsurface of 0il
Retention Pond 1
16A Surface and subsurface of 0Oil

Retention Pond 2

All other water samples taken in the Burial Ground were well
below EPA's action level of 12.5 ppb.
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8. Concentration levels of metals in sediment samples taken from Pond
1 (Stations 92 and 11a), adjacent to Pond 1 (Station 12A) and
adjacent to Pond 2 (Station 17A) were all within the range of
concentrations in Tennessee River sediments cited by VA in its
report to the Interagency Task Force (See Figures 6-37 through
6-67) .

6.2 MISCELLANEOUS CONVENTIONAL AND NONCONVENTIONAL FOLLUTANTS OR RELATED

PARAMETERS

Total suspended and dissolved solids from the tributary stream show
a minor impact on existing conditions in the main stream of Bear Creek.
Total suspended solids are below EPA published standards for drinking water.
Methyl orange alkalinity does not impact the alkalinity of the main stream.
Parameters such as phenolthaline alkalinity, ortho phosphates, and Kj eldaﬁl
nitrogen appear to offer no problems (See Figures 6-68 through 6-89).

Conductivity, sulfate, chlorides, fluorides, and inorgénic nitrates
data, as would be expected, are higher in the seep region. However, these
parameters do not adversely affect existing conditions in the main stream.
The OOD and BOD values observed have trivial effects on the stream. The
observed pH in the tributary may benignly influence the main stream.
Dissolved oxygen is above state standards except for Station 7A. The 4.2 ppm
value observed at Station 7A may be in a slower moving pool or stream as
evidenced by its temperature of 19.5 degrees C compared a nominal 14.5 degrees
C in the main stream. The oil and grease data, as expected, show the impact

of 0il seepage in the area.

e e e e . e e § e %y e, S e ey vy o e
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6.3 ACID EXTRACTABLE QRGANIC PRIORITY POLLUTANTS IN WATER

1. Sediment samples taken from the 0il Retention Ponds in the Burial
Grounds were not analyzed for acid extractable organic priority
pollutants.

2. The only acid extractable organic priority polluéant detected
in water samples taken in the Burial Ground was 2,4-Dimethylphenol
(See Figure 6-90).

3. The following acid extractable organic priority pollutants were

not detected in water samples taken in the Burial Ground (See

Table 4-8).
2=Chlorophenol 4-Nitrophenol
2,4-Dichlorophenol P~Chloro~#i~Cresol
4,6-Dinitro~0-Cresol Pentachlorophenol
2,4-Dinitrophenol Phenol
2-Nitrophenol 2,4 ,6-Trichlororhenol

6.4 BASE-NEUTRAL EXTRACTABLE ORGANIC PRIORITY FOLLUTANTS IN WATER
1. Sediment samples taken from the Oil Retention Ponds in the Burial
Grounds were not analyzed for base-neutral extractable organic
priority pollutants.
2. The only base-neutral extractable organic priority pollutant
detected in water samples taken in the Burial Grounds was
Bis(2-Ethylhexyl) Phthalate (See Figure 6-91), a vinyl

plasticizer.
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3. The following base-neutral extractable organic priority pollutants

were not detected in water samples taken in the Burial Grounds

(See Table 4-7).
Acenaphthene
Acenaphthylene
Anthracene
Benzidine
Benzo (A)Anthracene
Benzo (A) Pyrene
3,4-Benzofluoranthene*
Benzo (GHI) Perylene
Bis (2-Chloroethoxy)Methane
Bis(2-Chloroethyl)Ether
Ris (2=Chloroisopropyl)Ether
4-Bromophenyl Phenyl Ether
Butyl Benzylphthalate
2=Chloroanaphthalene
4-Chloro-Phenyl Phenyl Ether

Chrysene
Dibenzo (A,B)Anthracene

Di-N-Butylphthalate
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di~N-Octylphthalate
1,2-Diphenylhydrazine**
Fluoranthene

Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentaéiene
Hexachloroethane
Ideno(l,2,3~CD)Pyrene
Isophorone

Naphthalene
Nitrobenzene
N-Nitrosodimethylamine

M-Nitrosodi-N-propylamine
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1,2~-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
3,3'-Dichlorobenzidine
Diethylphthalate

Dimethylrhthalate

N-Nitrcsodiphenylamine*#*
Phenanthrene

Pyrene
1,2,4-Trichlorobenzene
2,3,7,8-Tetrachlorodibenzc~r~

Dioxin

*And/or Benzo (K)Fluoranthrene - Isomeric Pairs
**Detected as Azobe:zene

***Detected as Diphenylamine
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7.0. ASSESSMENT OF BIOLOGICAL INFORMATION
7.1 SHORT-TERM SURVIVAL OF BLUBGILL SUNFISH IN WATER FROM Y-12 OIL RETENTICN
PONDS
The following is the report prepared by J. M. Giddings of Oak

Ridge National Laboratory, Environmental Sciences Division.

7.1.1 Procedure

Water was collected from Oil Retention Pond 1 (outlet and inlet) and
Pond 2 on the afternoon of January 3, 1984. Samples were transported in
10-L polyethylene bottles to the Aquatic Ecology Laboratory (Building 1504)
for toxicity screening with bluegill sunfish (Lepomis macrochirus). The
water reached room temperature (21 C) overnight. On the morning of
January 4, 6 liters of each sample were placed in 20 liters aquaria. Table

7.1 shows the dissolved oxygen, pH, and conductivity measurements.

Table 7-1
Characteristics of water samples at beginning of biocassay
Pond 1 Pond 1 Pond 2 Tap
inlet outlet ______ water
Dissolved Oxygen (mg/L) 8.0 7.4 8.9 9.0
PH 6.85 6.93 5.39 7.63
Conductivity (umho) 700 640 40 224

A fourth aguarium contained dechlorinated tap water (from the same
source as that in which the fish stocks are routinely maintained. Five fish
(average length = 3.85 cm; average weight = 0.78 g) were then placed in

each aguarium. The aquaria were inspected at intervals over the next 5 days.
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The fish were not fed during the test.
7.1.2 Results

All fish remained alive and visibly unharmed when the test was :

terminated at 9:00 a.m. on January 9, 1984, following 5 days exposure.

7.1.3 Copclusion

The water entering and leaving 0il Retention Pond 1 and that
retained in 0il Retention Pond 2 is of a quality that permits the survival
of bluegill sunfish for at least 5 days.

7.1.4 Notes f

(1) Possible long-term effects on survival, growth, and reproduc-

tion were not addressed in this screening test.

(2) Bluegill were selected as test organisms because they are a
widely-used, standard biocassy species (among those recommeded by the U.S.
Environmental Protection Agency for aquatic bioassays), and because they
are typical inhabitants of streams in this region. Other species would be
expected to differ in their sensitivity to chemical substances in the waters

tested; bluegill are accepted as representative warm-water fish by the EPA.

7.2 BIOTIC CHARACTERIZATION OF SMALL STREAMS IN THE VICINITY OF OIL
RETENTION PONDS 1 AND 2 NEAR THE Y-12 FLANT

The following is the report prepared by J. M. Loar and D. K. Cox of )

Oak Ridge National Iaboratory's Envirommental Sciences Division.
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7.2.1 Introduction

. On December 8, 1983, Y-12 Waste Management contacted Envirommental
Sciences Division (C. W. Gehrs, Aquatic Ecology Section Head) for assistance in
obtaining information on the aquatic biota in streams near the two oil
retention ponds west of the ¥-12 Plant (Figure 7-1). Site visits were made on
December 9 and 16 and preliminary sampling was conducted on December 20,

1983, The limited data collected in this initial recomnaissance of streams
in the study area provided guidance for designing a more comprehensive
quantitative survey that was conducted January 6-8, 1984, and are the subject
of this report. The limited scope of this survey was necessitated by the
deadline of January 20, 1984, for submission of a final report to ¥-12.

7.2.2 Methods

Quantitative sampling of fish and benthic macroinvertebrates were
conducted at sites in (1) Bear Creek above and below the confluence with
Stream 1A, a small tributary that drains 0il Retention Pond 1 (Stations 1
and 2, respectively), (2) Stream 1A, just above the confluence with Rear
Creek (Station 3), and (3) Stream 2, a small uncontaminated tributary of
Bear Creek that flows adjacent to Bear Creek Road (Station 4, control). 1In
addition, qualitative sampling was conducted at several sites in the water-
sheds of 0il Retention Ponds 1 and 2 (Table 7-1). These sites, shown in
Figure 7-1, included (1) Stream 1A, immediately below Pond 1 (Station 5);
(2) the diversion ditch that carries surface runoff from portions of Rurial
Grounds B, C, D, and the area north of Burial Ground A to Stream 1A just
below the pond (Station 6); (3) Stream 1A above the diversion ditch (Station
77) » and (4) Oil Retention Pond 2 (Station 8). No samples could be taken
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above or below Pond 2 because of insufficient flows, and no samples were

taken from Oil Retention Pond 1.

7.2.3 Benthic Macroinvertebrates

Benthic macroinvertebrates were sampled at Stations 1B-4B (three
samples per site) by placing a 27-x 33-cm metal frame on the bottom of
the stream in riffle area. A 363- m-mesh drift net was held at the down-
stream end of the metal frame, and the stream bottom within the frame was
thoroughly agitated with a metal rod. Suspended materials were transported
into the net by the stream flow. The net was washed several times with
stream water to concentrate the sample and to remove fine sediments. The
sample was transferred to glass jars, preserved in approximatgly 10% formalin,
and returned to the laboratory for later processing.

In the laboratory, all samples were washed using a standard No. 35
mesh (500 m) seive and placed in a large white tray.. Large pieces of debris
(e.g., leaves, twigs) were examined for organisms and removed. A sugar
flotation technique was utilized to separate the organisms from the debris
in the sample. The contents of the tray were covered by a saturated sucrose
solution and agitated to facilitate separation. Organisms that floated to
the surface and those that did not were removed f£rom the tray and identified
by taxonomic order or family. The individuals in each taxonomic group were

collectively weighed to the nearest 0.1 g.
7.2.4 Fishes

The fish community at Stations 1F-4F was sampled using a Smith-Root

Type XV backpack electroshocker. The unit. utilizes a gasoline-powered
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generator capable of delivering up to 1200 V of pulsed direct current. A
pulse frequency of 120 Hz was used at all times, and the output voltace was
adjuéted to the optimal value, baseé on the water conductivity at the site
as measured with a Bydrolab Digital 4041. Concurrent measurements of
temperature and pH were also taken with this instrument.

At each of the sampling stations (1F-4F) a representative reach was
electrofished by making a single pass upstream and downstream. The length
of the reach varied among sites (from 22 to 115 m), depending on fish
abundance and accessibility for sampling. Captured fish were held in a
0.64-cm-plastic-mesh cage until sampling at a site was completed. Fish
were anesthetized in the field with MS-222 (Tricane methanesulfonate),
enumerated by species, and all the individuals of a given species collectively
weighed to the nearest 0.5 g on a triple-beam balance. After weighing, fish
were released to the stream. In a preliminary sampling conducted on
December 20, 1983, representative individuals of each species were collected
by seining, preserved in 10% formalin, and returned to the laboratory for
identification. Unpublished taxonomic keys of Etnier (1976) were used to
identify species. The identification of the mountain redbelly dace
(Phoxinus oreas) and common shiner (Notropis cornutus) collected in the
present study was also aided by comparison with specimens collected in
December 1983 from Ish Creek, a small stream on the south slope of West
Chestnut Ridge, and identified as P. oreas and N. cornutus by D. A. Etnier,
University of Tennessee. Estimates of the water surface area sampled at
each site were obtained by measuring the total length of the reach and the
width at 5-m intervals. Water depth was also measured at three egually

spaced intervals accross transects located at 5—m\intervals along the reach.
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7.2.5 Regults and Discussion
7.2.5.1 Benthic Macroinvertébrates

Qualitative sampling at sites in thé vicinity of 0il Retention Pond
1 and in Pond 2 resulted in the collection of very few organisms (Table 7-1).
Very low densities were also found in quantitative samples taken from
Stream 1A, which drains Oil Retention Pond 1, and in Bear Creek near the
confluence with Stream 1A (Tables 7-2 and 3). Relatively high densities
and biomass of benthic organisms were observed in Stream 2, a small
uncontaminated tributary of Bear Creek that drains a small watershed on the
north slope of Chestnut Ridge. Although scme of the differences in benthic
community composition between this site (Station 4) and the others can be
attributed to substrate differences (e.g., the large amounts of detritus in
Stream 2 in comparison to the predominately small rubble and gravel at
Stations 1 and 2), there was a depauperate benthic fauna in Bear Creek and
Stream 1A. Previous studies of two small undisturbed streams (upper White
Oak Creek and Walker Branch) that drain small watersheds on the south slope
of Chestnut Ridge near the east end of Cak Ridge National Laboratory
indicated a diverse assemblage of benthic macroinvertebrates (Dahlman et al.
1977; Loar et al. 198l).

7.2.5.2 Fishes

The four fish species collected at the four sampling sites (Table
7-4) are common inhabitants of small streams on the DCE Oak Ridge
Reservation. These four species, for example, were the most abundant fishes

found by electrofishing in Ish Creek, a small undisturbed tributary of the
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Table 7-1

Description of qualitative sampling

conducted

near Q0il

Retention Ponds 1 and 2 west of the Y-12 Plant, December 20.

1983
. Sampling
Station Location Method results
5 Stream 1A just below ~ Kick-seining No organisms found
0i1 Retention Pond 1
6 Diversion ditch just Kick-seining No organisms found
west of 0il Retention
Pond 1
7 Stream 1A above the Kick-seining Few Isopoda;
diversion ditch unidentified
salamander
8 0i1 Retention Pond 2 Dip-netting; No organisms found
removal of
sediment/litter

from margins of
ponds




Total number and weight (g, in parentheses) of benthic
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Table 7-2

macroinvertebrates in each of three 27-x 33-cm bottom samples
collected from four sampling sites in the vicinity of Y-12 0il
Sampling locations are shown in

Retention Pond 1, January 6, 1984.

Fig. 1
Sampling station

Sample No. 18 2B 3B 4B

1 0 0 0 63(0.8)

2 0 2( 0.1) 3( 0.1) 46(2.2)

3 0 2(1.8) 0 25(1.0)

Mean no./mé 0 14.9(7.1) 11.2(0.4) 501.3(15.3)

(g/m@)

Substrate Coarse gravel Same as Sand, silt, Deep soTt
embedded in Station 1B mud, and mud covered
sand and detritus/ by leaves
silt; leaf leaves; orange and woody
packs uncommon precipitate debris;

covered much water cress
of bottom; abundant

patches of
periphyton




Density (mean no./mz) of various benthic macroinvértebrate taxa
1n the
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Table 7-3

in bottom samples collected from four sampling

vicinity of Y-12 0i1 Retention Pond 1,
locations are shown

in Fig.

January 6, zp
1. B1omass (wet weight, g/m¢)

sites
1¢84.

11qg

parentheses. = None collected
Sampling station

Taxon 1B 2B 3Bd 4B
Amphipoda NC NC NC 67.3(0.6)
Annelida NC 7.5(0.4) NC NC
Chironomidae NC NC NC 273.1(0.7)
Decapoda NC NC NC 22.4(7.1)
Isopoda NC NC NC 86.1(1.9)
O0ligochaeta NC NC 11.2(0.4) NC
Sialidae NC 3.7(1.5) NC NC
Tipulidae NC 3.7(5.2) NC 7.5(3.7)
Tricoptera NC NC NC 44,.9(1.3)

aDamsel1fly mymph

collected by kick-seining on December 20,

1983.
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Table 7-4

Species composition, as numbers and biomass (g, in parentheses), of
the fish community at four sampling sites near Y-12 0il Retention

Pond 1,

January 7-8,

Sampling locations are shown in Fig. 1

Species

Sampling station

1F

2F 3F 4F
Blacknose dace 8 1 2 59
(Rhynichthys atratulus) (21.0) (1.5) (2.5) (19.5)
Common shiner 3 0 1 0
(Notropis cornutus) (22.5) (6.5)
Creek chub 42 4 10 2
(Semotilus atromaculatus) (204.5) (76.5) (64.0) (1.0)
Mountain redbelly dace 39 1 35 0
(Phoxinus oreas) (64.0) (3.5) (51.0)
Total (all spec1es comb1ned)
Density ( ém 0.30 0.03 1.68 0.35
Biomass (g/m 1.00 0.41 4,33 0.12
Physical characteristics of
sampling site
Length of stream sampled (m) 115 91 22 70
Mean width (m) 2.7 2.2 1.3 2.5.
Mean depth (cm) ‘ 19 13 10 6
Conductivity ( S/cm) 260 1005 477 286
Water temperature (°C) 8.5 0.5 1.5 7.6
pH 7.1 7.6 7.5 7.3
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Clinch River that drains the south slope of Chestnut Ridge west of Route 95
(Table 7-5). The presence of fish in the lower reaches of Stream 1A is
consistent with the results of a bioassay conducted on the water from Oil
Retention Pond 1 which showed no mortality to bluegill sunfish after 96 hours
(Giddings 1984). Finally, the very high density and biomass of fish at
Station 3F may be associated with the abundant periphyton growth observed in
the winter or may be linked to the chemical composition of the effluent from
0il Retention Pond 1. ,

No aquatic species listed as threatened or endangered by either the
U.S. Fish and Wildlife Service or the State of Tennessee were found. However,
° the mountain redbelly dace (Phoxinus oreas), which is abundant in Bear Creek
(Table 7-4), has been identified by the Tennessee Wildlife Resources Agency
as a species in need of management. This classification is assigned to those
species which, although not considered threatened within the state, may not
currently exist at or near their optimum carrying capacity (Kitchings, in
press) .

There can be little doubt that Y-12 Plant operations have had an
adverse impact on the benthic communities of Bear Creek and some of its
tributaries. The very low benthic densities at Station 2B just above the
confluence with Stream 1A suggest that the source of impact is not limited to
the effluent from Oil Retention Pond 1. The relatively low fish density at
Station 2F also implies an upstream perturbation (such as the S~3 ponds).

Further evidence of upstream impact(s) is available from the results
of biological sampling conducted ten years prior to the present study.

' Benthic macroinvertebrates and fish were sampled in Bear Creek between

September 1974 and March 1975 at two sites located 50 m above and 100 m
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Table 7-5

Species composition of the fish community, expressed as the total
number of individuals collected in the sampling reach, in Ish Creek,
a small undisturbed watershed on the south slope of Chestnut Ridge.
The mouth of the creek is located at Clinch River Kilometer 30.7.
Sampling was conducted in December 1983, using the sampling methods
described in this report for Bear Creek

Sampling sited

Species ICK 0.6 ICK 1.2 ICK 2.3 Itk 2.4
Centrarchidae
Redbreast sunfish 2 0 0 0
(Lepomis auritus) .
Cyprinidae
Blacknose dace 21 47 5 14

(Rhinichthys atratulus)

Bluntnose minnow 1 0 0 0
(Pimephales notatus)

Common shiner 28 2 0 0
(Notropis cornutus)

Creek chub 15 21 17 8
(Semotilus atromaculatus)

Mountain redbelly dace 21 9 11 6
(Phoxinus oreas)

Total (all species combined)

Density (no.émz) 0.24 0.63 1.46 0.32
Biomass (g/m¢) 0.86 1.36 1.98 0.46
Physical characteristics of
sampling site
Length of stream sampled (m) 152.0 89.0 8.4 52.0
Mean width (m) 2.4 1.4 2.7 1.7
rean depth (cm) 22 14 29 13
Conductivity ( S/cm) 103 101 36 36
Water temperature (©9C) 9.6 8.7 7.7 7.7
pH 8.0 7.8 7.5 7.5

aICK = Ish Creek Kilometer; ICK 0.0 is at the mouth of Ish Creek; ICK 2.3
is a large pool.
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pelow the ¥Y~12 Sanitary Landfill site (B. G. Blaylock, unpublished data).
The west end of the landfill is approximately 1.4 stream kilometers above
the- confluence of Stream 1A with Bear Creek. No benthic organisms or fish
were collected at either of the two sites, and in situ fish bicassays :
conducted just above and 500 m below the landfill resulted in 100% mortality
after 24 hours.

The results of the 1974-75 study differ significantly from those of
the present survey, although an adequate explanation for the differences is
difficult. The presence of fish in 1984 at Station 2F, which is approximately
500 m below the site of the 1974 biocassays, may be indicative of changes in
water quality that have occurred over the past 10 years. on the other hand,
the occurrence of fish in this region of Bear Creek may only be a temporary
phenomenon reflecting short-temm changes in water quality (e.g., residency
is re-established after major stomm events). Because of its periodic
occurrence, such a phencmenon may not have been detected by the limited
sampling conducted in 1974-1975. 1In view of the information currently
available, both explanations of the difference in results between the two

studies seem equally plausible.

7.2.6 Futyre Studies

Additional studies are needed to address several important issues.

Recommendations for future studies include the following:

(1) More extensive seasonal sampling of the benthic macroinvertebrate
and fish communities should be conducted:
(a) to obtain a complete inventory of the aquatic biota

in the Rear Creek watershed,
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(2)

(3)

(4)
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(b) to investigate the potential recovery of biotic
commnunities downé%ream of the confluence of
Stream 1A with Bear Creek, and

(c) to identify specific sources of impact to aquatic
biota in Bear Creek above the confluence with
Stream lA.v

In situ and acute biocassays should be conducted to provide
guidance and to assist with identification of potential

sources of impact.

Chronic bioassays should be conducted to determine the effects

on biota of long-term exposure to various effluent sources.

Studies should be conducted to determine the role and signi-
ficance of storm events on the downstream transport of
contaminants and their effects on the establishment and/or

recovery of the biotic communities in Bear Creek.
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