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HALKARD E. MACKEY, JR. A Preliminary Assessment of the 
Aquatic Impacts of a Proposed Defense Waste 
Processing-:Facility at the . Savannah River Plant 

A review of the literature indicates that a 

significant body of descriptive information exists concern- 

ing the aquatic ecology of Upper ~hree Runs Creek and Four 

Mile Creek of the Savannah River Plant south of Aiken, 

South Carolina. This infor2ation is adequate.for p.repara- 

tion of an environmental document evaluating these streams. 

These streams will be impacted by construction 'and operation 

of a Defense Waste. Processing Facility for solidi- 

fication -of high level defense waste. Potential impacts 
, - ,',,.;' 2 incl:;i& (I) construction runoff, erosion, and siltation, 

(2) effluents from a chemical.and industrial waste treatment 

facility, and. (3) radi.c7nucl.i.de releases. In order to better 

eva.l.uate potential impacts, recommend mitigation methods, 

and comply with MBPA requirements, additional quanti- 
. . 

tative biological information should be obtained through 

implementation of an aquatic baseline program. 
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PREFACE 

The following Technical Report was written as the result 

of tenure as a Faculty Research Participant at the Savannah 

Kiver Laboratory--during the sumrner..of~l979. Assignments 

during that tenure consisted of contributions to various 

chapters of the draft environmental document for a Defense 

Waste Processing Facility (DLIPF) proposed for construction 

at the Savannah River Plant, Aiken, South Carolina. Signifi- 

cant contributions were made to the Aquatic Ecology Section 

2.7.2. Information included in this section describes the 

surface drainage, prior biological investigations,. producer 

organisms, consumer organisms, rare and endangered biota, 

and existing stresses on the streams affected by construction 

and operation of the DWPF. Descriptive information was also 
. . .  . ,  . 

developed on potential impacts to Upper Three Runs creek 

and Four Mile Creek by the DNPF project. Recommendations for 

funire aquatic monitoring programs were made. 



CHAPTER 1 ; INTRODUCTION - 

PURPOSE 

The principal purpose of this report was to assess the 

availability of information on the aquatic ecology of streams 

potentially impacted by a Defense Waste Processing ~ a c i l i t ~  
- .  ...-_. :. . .. . 

(DWPF) proposed for the Savannah River Plant (SRP) south of 

Aiken, South Carolina. This information, if adequate, was to 

be used to prepare Section 2.7.2, Aquatic Ecology, of the 

environmental docu~ent for this facility. The draft of 

Section 2.7.2 is enclosed as the Appendix to this report. 

Needs for additional information on the aquatic ecology were 

to be identified. Secondarily, descriptions of potential 

aquatic impacts from the DWPF were to be developed, a preli- 

minary estimate of these impacts made, and a monitoring program 

suggested. . 
.. . .  .: . . .  _ _  . . .  . ,>. . '.' . . 

BACKGROUND INFORMATION 
ON SRP AND THE DWPF 

Sincc 1953, the Savanrral-1 'River Plant (SRP) has been 

producing special nuclear materials, primarily plutonium and 

tritium, for defense purposes. The SRP.facilities were con- 

structed and operated by DuPont Company initially for the 

Atomic Energy Com&ssion (AEC) and now for the Department. .'.- .. , . 

. . 

of Energy (DOE). The SRP site occupies an area of about 300 

square miles along the Savannah River, about 25 miles downstream 



. . . . . . 

from Augusta, Georgia. SRP.' includes a nuc'ear fuel fabrication 

plant, three operating production reactors, two fuel reprocessing 

plants (F and H Areas), a facility for production of heavy water, 

and waste tank storage facilities (Figure 2.7.2.1-1). 
-- - 

Since shortly after operations began, an acidic, highly , 

radioactive .liquid'-waste has been generated during the chemical 

processing of fuels and targets after irradiation in the SRP 

nuclear reactors. This acidic waste is made alkaline and is stored in 

large underground tanks of approximately 1 million gallons each. 

An insoluble precipitate, consisting primarily of aluminum and 

iron hydroxides and containing most of the radioactivity, settles 

to the bottom. of the tanks as a sludge. The supernate, consisting 

primarily of sodium nitrate, sodium nitrite, sodium.aluminate, 

sodium hydroxide, sodium carbonate, sodium sulfate and containing 

'some soluble radioisotopes such as cesium and ruthenium, is 

remo+ed;.and concentrated by evaporation. The supernate is concen- 
. ... 

trated to a dissolved salt concentration of approximately 48 percent 

by weight and then returned to the waste tanks. The concentrated 

solution solidifies to a damp salt cake'upon cooling: Thus the inven- 

tory of high activity waste at the Savannah River Plant consists of a 

sludge fraction, a salt fraction, and unevaporated liquid. The 

chemical composition of the waste varies due to the type of 

material irradiated and the specific chemical ?recess used for 
recovery. The radioactivity level of the waste varies because 

of the type of fuel or target irradiated and elapsed time since 

irradiation (ERDA, 1977). 



. . . . 

Five different designs' .of waste tanks -- .-are presently in use. 

By 1987, it is planned to have all of che radioactive waste stored 

in Type 111 and IIIA tanks which have double steel walls and are 

enclosed in an outer concrete tank. Older tanks will be chemically 

cleaned and retired from service. Approximately 22 million gallons 

of wastes are curren-L.ly.. .in storage in wast'e tanks (ERDA, 1977). 

Planning for disposition of SRP wastes was begun as early as 

1959, and in 1971, the Division of-Waste Management and Transpor- 

tation was formed in the AEC to plan for the long-term management 

of defense waste nationwide. 'One plan considered for SRP was 

storage of waste as a liquid in a deep-mined cavern under the SRP 

site. In 1972 that option was deferred in favor of an investiga- 

tion of the conversion of SRP waste to a solid form ( ~ r a d l e ~  and 
. . 

Corey, 1976) . , 

. I n  ... an.initial . . evaluation of solidification, various forms 
. . .  . . .  : ,:. . . ... . . 

and processes for handling high level wastes were evaluated with 

emphasis on the applicability of these waste forms and processes 

to SRP wastes. This eval~lati..on showed,that the presence of 

soluble salts, such as NaN03 and Na2C03 presented difficulties if 

these salts had to be incorporated into a high-integrity form 

such as glass or concrete. Processes for segregating the soluble 

salts from the radionuc.lides were suggested based upon physical 

separation of insoluble sludge and supernate via centrifugation 

and filtration and separation of soluble radionuclides in the 

supernate (principally Cs - 137) by ion exchange. Subsequent 

studies demonstrated that separation was feasible and that 



concrete was an acceptable waste form, -but.- that glass had 

higher integrity. Glass had greater leach resistance. in water 

and did not off gas when heated. SRL also made an overall 

evaluation of che costs and risks of various options for long- 

term management of SRP wastes. This ' evaluation included options 

such as onsite be.droak.storage and continued tank storage, as 

well as solidification (DOE, 1978a). 

In 1977 a reference solidification p1,anwas :selected for further 

development. This plan involved. (1) incoryoration of radio- 

nuclides into glass and shipment to a Federal repository, (2) 

.return of decontaminated supernate as a damp salt cake to onsite 

bulk storage in tanks, and (3y processing of all wastes more 

than five years old. 

Construction of the Defense Waste Processing Facility is 

proposed to carry out this process. The DWF will be located 

at a.new-.s.ite (200-S Area) on the SRP site in proximity to the . .  :.. . "- . . .. 

F and H Areas. The waste processing facility is designed for 

an instantaneous rate of 12 gpm. The aged waste will be 

s n p n r a t e d  into two fractions, a supernace fraction and a sludge- 

slurry fracri-on, for feed' to the DCJPF. The supernate fraction 

is composed of aged decanted supernate and redissolved salt cake. 

The sludge-slurry fraction is a water slurry of sludge whose 

volume is twice that.of the original in-tank settled sludge 

volume. The process is designed to reduce the cesium, strontium, 

and plutonium content of the 'supernate to 1e;els as low as is 



reasonably achievable. The radioactive borosilicate glass, 

containing greater than 99 percent of the radioactivity, will 

be contained in a '(2-ft diameter, 10-ft long) steel canister 

which will be encapsulated in a steel overpack. One hundred 

and sixty-five ga1'l'ans.-of glass will be loaded into each . 

canister. The glass form will be shipped to a Federal repository 

following temporary onsite storage. Decontaminated clarified 

supernate will be dewatered in existing interim waste management 

facilities and stored as a damp cake in nei.7 or existing Type I11 

and IIIA underground storage tanks. . .. 

The DWPF is projected to be completed in December, 1987. 

Site specific studies, including the continuation and completion 

of soils investigations and seismic survey work and preparation 

of a Safety Analysis Report, are to be completed in early 1980. 
... . . .: . . . _  ... 

These .s?u'dies also include geologic investigatton, groundwater 

and surface water hydrology, vibratory ground motion, faulting, 

and quality assurance assessment. Process development is 

proceeding. Project authorization is planned for fiscal year 

1982 with'construction startup shortly thereafter. 



. . . . 

CHAPTER 2. ' .' AQUATIC ASS.ESSMENT 

NEED FOR THE ENVIRONMENTAL DOCUMENT 

The National Environmental Policy Act of 1969 (NEPA) re- 

quires that all Federal agencies include in every recomenda- 

tion or report on proposals for legislation. and other major 
--.._ ' .. - , 

. . .  . ,  

Federal actions significantly affecting the quality o f  the human 

environment, a statement of the environmental impact of that pro- 

posed action. Section 2.7.2, Aquatic Ecology, was thus prepared 

to document baseline aquatic ecological data for the DWPF site, 

and provide the basis for evaluating the potential environmental 

impacts of the proposed facility. 

Licensing of a Department of Energy (DCE) high level waste 

processing facility is not required. No specific regulatory do- 

cument exists for preparation of environmental assessments for a . 

facility such as the DWPF. Thus judgments for preparation of 
.. .:. 
; . .- . I .' 

section 2.7.2 of the environmental document were .based.upon 

generally recognized requirett~ents for other types of facilities 

within the nuclear industry. Information needed fox Section 

2.7.2 of the envirorirriental document was therefore evaluated 

against this generally.perceived regulatory framework. Guidelines 

for preparation of Section 2.7.2 of the environmental document 

were drawn from the following: 

o NRC, Regulatory Guide 4.2, Revision 2, Preparation of 
Environmental Reports for Nuclear Power Stations. 



O NRC , Regulatory Guide 4.9, ' Revision. 1, Preparation of 
Environmental Reports for CorGercial Uranium -- . 
Enrichment Facilities. 

0 NRC, Regulatory Guide 4.11, Terrestrial Environmental 
Studies for Nuclear Power Stations. 

0 CEQ, Regulations for Implementing the Procedural Provisions 
of the National Environmental Policy Act, 1978. 

0 DO1 , A Systems  ro roach' to Ecological ~aseline Studies, 
FWSIOBS-7.8:/21, States, et al. , '1978. -- 

The Environment a 1 Rep or t , 'Nuc'l e a'r' Fuel Reco've'ry. 'and -Re-cyc ling 

Center, by the Exxon Corporation was also used as a model for 

preparation and evaluation of materials for various sections of 

the e xvironmental docm-ent, -. including Section 2.7.2, Aquatic 

Ecology. However, the data treatment has been adapted to reflect 

the differences between the subjects of these guides and the 

DWPF with respect to its unique purpose and processes and its 

mechanisms for environmental.impact. 

- AVAILABILITY OF AQUATIC IN@ORMATION 
.. , . . . ..'.':. '. . ,:. : . . . 

Section 2.7.2, Aquatic Ecology, is included as an appendix 

to this report. It is a summary of the physical, chemical, and 

biological information 011 t l i u s e  streams most likely to be impacted 

by construction and operation of the D W F .  These streams include 

Upper Three Runs Creek and Four Mile Creek and their tributaries. 

Although no one document exists which describes the aquatic 

baseline information, available on these two streams, numerous 

research studies, surveys, and monitoring programs have been 

conducted on them, Table 2.7.2.2-2. These 'data once consolidated 



provide an excellent descriptive body of information for these 

streams. In addition, these data are supplemented by Philadelphia 

Academy of Natural Sciences surveys.which began on the Savannah 

River prior to operation of the SRP and continue today, Table 

The primary sources of data for development of Section 2.7.2 

are s~~mmarized in the following: 

0 Baseline studies on the aquatic environment of the Savannmh . .  

River between river miles 123 and 162 were initiated by the 
Academy of Natural Sciences of Philadelphia (ANS) in 1951- 
1952, and have been continued on an operational monitoring 
basis to the present. 

0 Diatometer studies were begun in 1953 by ANS as a means to 
continously record possible changes in the river as reflected 
by changes in the diatom community. Quar.terly 'reports of 
these studies are available from E. I. du Pont de Nemours 
and Company. 

0 Numerous baseline surveys of aquatic and terrestrial biota 
were conducted by biologists from,the University of South 
Carolina and the University of Georgia under contract to 
the Atomic Energy Commission during the period 1951-1960. 

0 Studies on thermally.stressed ecosystems, succession of 
terrestrial systems, population dynamics and other ecological 
problems have been performed by the Savannah River ~ c o l o ~ ~  
Laboratory, established in 1961 and operated by the University 
of Georgia. 

0 Detailed studies of water quality and stream transport of 
materials have been conducted by the Environmental Transport 
Division of the Savannah River Laboratory. These studies 
were initiated in 1972. 

0 Upper Three Runs Creek became a National Hydrologic Bench- 
Mark Stream in 1966 and data on physical and chemical 
parameters are available since then. 

0 The Savannah River Plant site was established as the first 
National Environmental Research Park' (NERP) in 1972 and 
NERP baseline studies have been conducted since then on 
very diverse groups of organisms.. 



0 Routine sampling at several stream stations have been 
performed on a quarterly to monthly basis since 1951 in 
conjunction with monitoring radioactive releases by the 
Environmental Monitoring Program of the Health Protection 
Department of the Sava~nah 'River Plant. 

0 The Flowing Streams Laboratory established in 1972 by SFL 
provides information for Upper Three Runs Creek. 

. . 

0 The Corps of Engineers has prepared environmental r'eports- * 
on the Savannah River Basin. 

0 Environmental reports have been prepared for the A. W. 
Vogtle Nuclear Plant and the Barnwell Nuclear Fuel Plant. 

O Information on the aquatic ecology of these streams is 
also available in Section 3.4.13 of the Safety Analysis 
Reportfor the DWPF. This information was developed by 
D'Appolonia Consulting Engineers, Inc. (Murdock, 1980). 

In this body of information every . . major . . group of organism 

is included. It should be noted that the biological information 

is qualitative and descriptive in content and that very few, 

quantitative. studies have been done. The, physica' and chemical 

data are primarily available from the SRP and USGS monitoring 

programs. 

SUMMARY OF THE AQUATIC ECOLOGY 
OF UPPER THREE RUNS CREEK AND .FOUR MILE'CREEK 

Upper Three Runs Creek is a slightly dystrophic stream which 

drains from the Aiken Plateau and crosses a ser.ies.of .terraces 

befo.re entering the Savannah. River, Figure 2.7.2.1-1. The stream 
' is slightly acid and carries a relatively low load of suspended 

and dissolved organics compared to other streams.of the south- 

eastern Atlantic Coastal Plain, Table 2.7.2.7-7. The water of 

Upper Three Runs Creek is thus soft, clear, and usually low in 
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nutrients., The temperature ranges from approximately 6 to 26 

degrees Centigrade during the year. Effluents to Upper Three Runs 

Creek are received through Tims Branch, downstream from the DWPF 

site, Table 2.7.2.7-6. These effluents include process wastes, 

process cooling water, and surface runoff. Surface runoff occurs 

from F and H Areas also, Table 2.7.2.7-6. Upper Three Runs Creek has 

never received cooling.water discharges from the production 

reactors of SRP. The water is thus of high quality; exceeding in 

many cases even in its natural condition the National Interim 

Primary . . Drinking Water Standards (EPA, 1976). 

Biologically Upper Three Runs is also unique. Approximately 

60 species of fish have been reported from Upper Three Runs Creek, 

Table 2.7.2.4-2, many of which are characteristic of cool, first 

and second order streams. Recent insect surveys (se.e Sub-section 

2.7.2.4 C. Macroinvertebrates) have shown that the insect community 

consists of a rich variety of climbers, clingers, and sprawlers. 

Species, more typical of northern and mountah streams, were found 

to exist along with southern lowland species of insects. Algal 

and macrophytic information, .although fragmentary (see Sub-section 

2.7.2.3 Primary Producers), likewise indicates a diverse community. 

Upper Three Runs Cr.eek is thus an excellent example of the 

once unpolluted, blackwater drainage 'systems typical of the smaller 

Coastal Plain waterways of the southeas.tern United States. Its 

status as a relatively undistrubed stream enhances its value as a 

research site and comparison stream for other streams on the SRP 

site. 



Four Mile Creek lies 'entirely within the' SRP site, Figure 

2.7.2.1-1. It receives discharges from the major plant separations 

facilities in F and H Areas, Table 2:7.2.7-6. Thus its pH, tempera- , 

ture, and load of dissolved and suspended matter tend to be higher 

than Upper Three Runs Creek, see Tables 2.7.2.7-3 and 2.7.2.7-9. 

Also below the confluence of Four Mile Creek with the canals for 

discharge of cooling water from C Reactor, the water quality is 

markedly changed.' Temperatures occasionally exceed 50 degrees 

Centigrade in this section of Four Mile Creek, see Tables 2.7.2.3-3.' 

and 2.7.2.7-9. Such conditions.have prevailed since the early 

1950's. The native swamp forest has been elimhated and only 

organisms, such as Gambusia .affinis, a fish tolerant of thermal 

extremes, persist in the lower stream reaches. Organisms occurring 

upstream from the thermally stressed reaches.of Four. Mile Creek are 

essentially isolated from aquatic populations in the Savannah River 

a d  i L s  other rr5butaries. .Fewer fish species occur in .Four Mi1.e 

Creek than Upper Three Runs Creek with 20 to 30 species being reported 

by various sources (see Sub-sections 2:7:2.4 A. Fish Populations and 

Table .2 :7.2..4-2) . The other biota of Four Mi1.e Creek including 

algae,' macrophytes, and macroinver.tebra.tes are also less well known 

than for Upper Three Runs Creek. 

In addition to industrial discharges and reactor coo.ling water 

discharges, Four Mile Creek also receives radionuclide releases from 

F and H Area facilities, burial grounds, seepage basins, and .C 

Reactor, Tables 2:7 :2.7-12, .2:7:2.7-14, and .2.,7.2.7-15. . 





CHAPTER 3. PROJECTED DWPF AQUATIC RELEASES 

PRESENT RELEASES TO UPPER THREE RUNS CREEK AND FOUR MILE.CREEK 

Of the five tributaries on the SRP site, two of these streams, 

Upper Three Runs Creek and Four Mile 'Creek, are close to the F and 

H separations. areas and will receive effluents from the proposed 

DWPF (Figure .2.7:2.1-2). One of'the tributaries of Upper Three Runs 

Creek receives industrial wastes from the fuel fabrication facilities 

(M-Area). and the Savannah River Laboratory. Four Mile Creek. lies 

south of F and H Areas and receives effluents from F and H se?erations 

areas and the cooling water discharge from C Xeactor. 
. . 

Surface 

drainage from both F and H Areas flows toward Four Mile Creek and 

Upper Three Runs Creek. Because of the water table 'contours,. 

drainage from the 'F Area tank farm into. the ground divides with some 

drainage flowing toward each of the two' cr.eeks. The various aquatic 

discharges to Upper Three Runs Creek and Four Mile Creek are summarized 

in Table 1 of this chapter. Efforts are continuing by the SRP to 

improve containment of coal pil-e runoff, ash pile stabilization, 

' neutralization of demineralizer effluents, containment of water 

treatment sludge, containment of reactor cooling basin sediment, and. 

pH control of ash basin effluents. 

PROJECTED RELEASES FROK THE DWPF 

Effluents released from the 'DWPF will occur during two phases' 
. . 

of activity, construction and operation. Figure 1 and Table 1 of 

this chapter show the anticipated types of effluents during thes'e 

two phases. Table 2 also contains a judgment of their potential 

importance to aquatic impacts.of Upper ThreeRuns Creek and Four 



Mile Creek. Mitigation of each of these impacts is planned and is 

summarized in the following paragraphs. 

Erosion Control 

Control of soil erosion is maintained during the construction 

period. As site grading progresses, cutoff ditches and diversion 

berms are used to minimize erosion and to direct storm runoff to 

sediment-retention basins. Areas stripped of vegetation are protected 

with straw mulch o'r stone coverings depending on the activity in the 

area. Effluents .from the sediment-retention basins will be directed 

to Upper Three Runs Creek. 

As grading is completed, seedlng of the area is done. Landscaping 

consists of grassing and stabilizing all areas affected by construction 

of the DWPF, but does not include trees, shrubs, or special plantings. 

All areas inside the exclusion fence are landscaped to varying degrees. 

Steep slopes, as .a result of excavation or backfill, receive special 

treatment. All cleared areas outside the exclusion fence are 'land- 

scaped to check erosion. 

Storm Sewer Facilities 

These facilities provide a system for collection and disposal of 

stormwater runoff. The system extends over the entire DFTF Area. 

- ~ainwater runoff collection lines from coal storage, ash disposal 

basins, cold feed storage and all other locations where water may 

pick up chemical contamination are excluded from the stormwater 

collection facilities. Likewise erosion protection facilities are 

excluded. Sanitary- sewer lines are not included. The storm sewer 



system consists of inlet structures and gratings, underground storm ... 

drain lines, storm sewer outfall structures, manholes, and storm 

gratings. The storm sewers are a gravity flow collection system 

des'rgned to r'emo.ve all surface runoff from a 10-year. frequency storm. 

The flow from areas surrounding the iailrqads, roads, truck unloading, 

tank farm'and shops where storm water may be chemically contaminated 

will be directed through diversion boxes to the equalization tanks 

at the chemical and industrial waste treatment,facility. 

In order to reduce the cap.acity required for the equalization 

tanks, a miriim'm of three drainage systems is planned. The equalizatiion 

tanks will be sized for one.areats contaminated flow, for 30 minutes 

of a 10-year frequency storm plus the other contaminated quantities. 

The remaining .open areas and roof drains will be collected and 

released outside 'the area. All. surface runoff will ultimately be 

carried away by 'Upper Three Runs Creek. The outfall structures 

will be ref~lfurced concrete headwalls k7ith -properly graded and 

riprapped ditches and banks to eliminate erosion. 

. . Sani'tary 'S'ewers' and Sewage' Trea'tmen't' Facili't'ies 

These facilities provide a system for collection, treatment, 

and disposal of the sanitary wastes generated in the D W F  Area. 

Sanitary sewers are gravity, flow conduits of clay pipe for collection 

and transfer of sewage to a surge tank and pumping station located 

adjacent to the sanitary treatment facility. The sewers are capable 

of accommodating sewage rates of 40 gallons per person per day for 

a work force ',of. 500 persons, 

A prefabricated activated-sludge treatment ogotcm including 



an aeration chamber, clarifier chamber, a sludge holding tank, 

and chlorine contact tank is provided. The effluent from the 

chlorine contact tank is deposited on a maintained spray field 

at a rate to eliminate runoff. The sludge is pumped from the sludge 

holding tank into mobile tanks and disposed of on the sludge drying 

beds of the chemical and industrial waste treatment facility. No 

new or additional releases to Upper Three Runs Creek are anticipated 

Ash D'isvo'sal' BB's'in 

The 'ash disposal basin provides space for landfill of ash and 

separation of the water used for..transporting the ash from the power 

area. ThZs facility consists of lined basins, a concrete sump for 

recirculating sluice water, and monitoring wel'1.s. The ash disposal 

basin provides a 2.9 million cubic feet of storage which equals 8 

years of operation at an average load of 130,000 per hour. 

The basins will be 'located to permit future expansion for 20 years 

of operation. . Two earthen 1-agoons with 1.45 million cubic feet of 

capacity are provfded. The 'lagoons are. lined with a five foot clay 

liner. Erosion protection is provided 'on . . graded areas and banks,. 

Monitoring wells are used to assure that. the liner is not leaking. 

The sluice water. a.nd any rainwater. collected in .the basin is 

recfrculated..for ash sluicing. The overflow or blowdown is treated 

in the 'chemical and industrial waste treatment facility. 

'Chernica.1' and Indus'trial Was tie' Treatmeiit' Fa'c'i'l'i'ty 

These facilities provide treatment for non-radioactive contaminated 

waste water generated from chemical operations and rainwater run-off 

in the 'S Area. The contaminated water ' to: be treated includes ash 

basin blowdown, boiler blowdown, water treatment regenerates', cold 
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feedspills and washdowns, mock-up building and apron effluent, 

truck unloading and pad effluents, coal pile run-off, cooling tower 

blowdown, equipment cooling water and'chemical-contaminated storm 

water. These waste water streams are blended in an equalization 

basin, then neutralized in a two-stage agitated system using 20 
. . 

percent caustic or concentrated H2SO4. The stream is clarified 

in gravity settlers with polyelectrolyte flocculation as required. 

The supernate from the settlers is filtered, monitored and pumped 

to Four Mile Creek. The sludge from the settlers is pumped to 
. . . . 

the drying beds- and run-off is returned to the settlers. Dry 

sludge is removed to a landfill area. Facilities provided are 

sized to handle a .design flow of 250 gpm'(maximum) containing 

suspended solids in the range of 500 to 1000 ppm. Fluctuations 

in pH as low as 1 and as high as 14 are provided. It is expected 

that the pH will normally range between 3-4' or higher. Waste 

treatment effluent quality design goals are: 

o Total suspended soli-ds less than 10 pprn 

o pH between 6-9 

o Oil and grease less than 10 pprn 

o Heavy metals concentrations less than the values -listed below: 

Arsenic 0.5 ppm 
Barium 10.0 ppm 
Cadmium .0.10 ppm 
Chromium 0.5 ppm 
Lead 0.5 ppm 
Mercury 0.02 ppiu 
Selenium - . 0.10 ppm 

0.50 pprn Silver 

The design goals listed above for effluent quality should be 

viewed as tentative until such time as the actual parameters required 

for compliance with agplicahl-e regulations can be dctcrmined. 



Estimate'd' Ra'dionuclide Releases 

The annual discharge of radioactivity contaminants to the 

atmosphere and plant streams are shown in Table 3 of this chapter. 

The anticipated releases from ~ ~ ~ ' D W P F  are compared with the SRP 

releases for 1979 in Table 4 of this chapter. The estimated 

atmospheric release of tritium from the DWPF is several orders 

of magnitude less than the normal SRP releases. The estimated 

aquatic release of tritium from the DWPF is about one-half of 

of the normal SRP releases. The releases of - fission products, 

uranium; and transuranics are a few to several orders of magnitude 

below the current SRP aquatic releases. 
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FIGURE 1. GENERAL WATER USE FLOW AND EFFLUENTS FROM THE PROPOSED DWPF 



Table 2 .  Impacts t o  Upper Three ~ u n s  Creek and Four Mile Creek from t h e  
Proposed DWPF. 

Drainage 
o r  
Ef f luent  
Type 

Upper Three Runs Creek Four Mile Creek r 

Phase Phase 

Construct ion Operat ional  Construct ion Opera t iona l  

Erosional  Kunoff 

Storm Sewer Ef f luen t s  

S a n i t a r y  Sewage 

Chemical and I n d u s t r i a l  
Wastes 

a .  Ash Basin. ' 1 
b.  Bo i l e r  Water 

c .  Cooling Water 
Blo\t7doim 

d .  Coal P i l e  Leachates 

e .  Coal Car Cleaning 

f .  Accidental  S p i l l a g e  
of  Cold-feed 
Chemicals J 

Radioact ive Releases 
(Normal Operat ions)  

Probl.em 

Problem 

None 

- None 

Limited 

Limited 

None 

None 

None None 

Very minimal Very minimal 

None . .  . None 

None None 

None 

-- 

None 

Limited 

Limited 



Tab1 e 3 .  Comparison of Rad ioac t i ve  Releases From'.Present SRP Operat ions 
And The DWPF. 

Atmospheric, Curies/Yr. Liquid , Curies/Yr. 

S R F ~  D W P F ~  SRP' DWPF' 

Fission Products 1.11 x 10 O 1.9 x 10-I 7.7 x 10-I 1.2 

Uranium 3.1 x 8.2 x 10-l1 5.6 x 1.0 x 10-l1 

Transuranics 8.5 x 5.3 5.8 x 6.6 x 

a. 1978 releases. 

b. Particulates (does not include noble gases). 

c. Estimates, subject to change. 



Tab le  4 .  Es t imated  Annual Releases t o  t h e  Environment f rom 
t h e  Defense Waste Process ing Fac i  1  it^.^ 

Radionucl  i d e  

TOTALS : 

Tri t ium 

P o i n t  o f  Release' 
Atmospher ic,  Ci/yr Aqueous, C i  / y r  

- 
Fi s s ion  Products  1.858 x 10-I 1.237 x 

Uranium 8..230 X . . . 1.045 x 10-I1  

Act in ides  5.307 6.568 i 

a  These r e l e a s e s  assume f u l l - t i m e  ope ra t ion .  Actual r e l e a s e s  
a r e  expected t o  be no more than  75% of t h e s e  va lues ;  t he re fo re  
t hey  a r e  e s t ima te s  s u b j e c t  t o  change. 



CHAPTER k . FUTURE AQUATIC INFORMATIONAL NEEDS - . . 
8 .  

Since primarily descriptive biological data are avail- 

able for Upper Three Runs Creek and Four Mile Creek and 

quantitative data are generally not available on the biota 

of these streams,an aquatic baseline and monitoring program ' 

..-_: . . . .  . 

should be establiskid'. This program would support further 

site characterization for the DWPF and provide additional 

information for preparation of the required environmental 

impact statement. 

Furthermore, although no specific guides exist for such 

a facility as the D W F ,  en~ronnental surveillance programs 

similar to those designed.for nuclear power plants or uranium 

enrichment facilities are envisioned. For example NRC 

Regulatory,'Guide 4.2 calls'for the determination of important 
. .  

speci.es . . .and their relative abundances, their habitat uses 
. . - .  . . .  

and requirements, their normal seasqnal population f luctua- 

tions, and any pre-existing environmental stresses and effects 

on the ecology of the organisms. NRC Regulatory Guide 4.8 

states that the natural variation in ecosystems should be 

known and that indicator monitoring programs should be 

established. Typically a two-year monitoring program is 

recommended prior to construction and operation (NRC Regulatory 

Guide 4.1) . 



Data collection for an aquatic baseline and monitoring program 

for the DWPF would fall into three general areas: physical and 

chemical, radiologica1;and biological. The program does not have 

to be all inclusive, but should reflect sound.judgement between 

anticipated impacts and selection of ' species for inclusion, in the 

baseline study. The anticipated impacts to Upper Three Runs Creek 

are essentially erosion and siltation from construction activities. 

The anticipated impacts to Four Mile Creek are increased chemical 

releases and radionuclide releases. Cr'iteria for selection.of 
. . 

spec.ies to be included in a baseline study as defined by NRC 

Guides include (1) Species that are valuable recreationally or 
, . 

economically, (2) Species that are endangered or threatened, (3) 

Species that are impo.rtant to the structure and function of 1 and 

2 above, (4) Species that are critical to the structure and function 

of the ecosystem, (5) Species that serve as indicators of important 

changes in ecosystems; that is, indicator species, and (6) Species 

that may accumulate biocides and/or radionuclides. Researchers in 

general should collect enough samples of sufficient size. to determine 

species .composition, seasonal trends, diversity measurements, and 

habitat preference. Emphasis should be placed on selection of 

indicator groups and/or species which would serve.to measure environ- 

mental perturbations. 

The time frame.for such a baseline and monitoring program 

would be at least one year before construction begins in order to 

include season variations and patterns in the data base. Two years 



would .be posbible in this case,' Re-evaluation followed by continu- 
ation into the construction phase of the project is anticipated. A 

time frame for a biological baseline and monitoring program for the 

DWPF is shown as follows: 

September 
,,1919--- t 2 years -t 't' 5'-'6' ye'ars s ----------- 

-- - . 

Plan Conduct Monitor Indicator 
Baseline + Baseline + Construction -+ Monitoring, 
Study Study Phase Ope.rationa1 

Phase --------- ----------- 

The physical and chemical data collection program would be 

designed to take advantage of data as currently collected in the 

monitoring program of Health Protection (SRP). For example, the 

current water quality monitoring program on Four Mile Creek is 

probably adequate for monitoring purposes. Water quality data for 

a variety of parameters are taken at Higl~way A-7 on Four Mile 

Creek. Increased sampling frequency to weekly intervals would be 

desirable to better reflect natural variations. 

Current water quality monitoring stations exist on Upper 

Three Runs Creek at Highway 278, the Flowing Streams Laboratory, 

and Highway 125, as well as Tim's Branch near the Flowing Streams 

Laboratory. These locations should be adequate for monitoring 

water quality on the main body of Upper .. .. Three Runs Creek.'However, 

the major aquatic impacts from construction activities at S-Area 

will occur to a tributary north of S-Area which feeds Upper-Three 

Runs Creek. Therefore, two monitoring stations on this tributary 
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are recommended:.- One of these would be.near Road F, north of S-Area, 

and one near the confluence of the unnamed tributary and Tinker 

Creek. Another station on a tributary west.of Highway 4 would be 

needed also. 

Because of highly variable conditions in these tributaries, at . 
least weekly samples should be made for the following parameters: 

Water volume (flow rate) 
Temperature 
pH 
Dissolved solids 
Alkalinity 
Hardness 
Conductivity 
Suspended solids . . 

Volatile solids 
Total dissolved solids 
Ammonia 
Sodium 
Turbidity 

Fixed Residue 
EOD 
Lignin 
Chloride 
Nitrate N 
Nitrite N '  
Sulfate 
Sulfide 
Total Phosphate 
Aluminum 
Calciun 
Total Iron 
Heavy, metals 

These parameters should provide a base against which to measure 

predicted impacts 'of increased runoff, erosion, siltation, turbidity, 

and solids loading during construction and later releases during 

operation. 

Radionuclides wil-l need to be monitored in these streams prior 

to operation. Upper Three Runs Creek currently receives no releases 

in the vicinity of the proposed DWPF and should not receive any 

during operation of the DWPF. Four Mile Creek already receives 

releases from F and.H Areas and these will increase with the 

completion of the DWPF. Again advantage should be taken of 

monitoring programs by Health Protection already in place. The 

current monitoring program on .Four Mile Creek should be.adequate 

for monitoring purposes. 



The current monitoring program on Upper Thr.ee Runs Creek is 

probably adequate for the main stream. However, since the unnamed 

tributary north of S-Area could potentially receive low level 

releases or accidental releases of radionuclides from S-Area 

operations, baseline information is necessary. Weekly samples are 

recommended at the water quality stations at Road F and near the 

junction of the unnamed tributary with Tinker: creek. Activity to be 

checked for includes the following: 

Alpha pCi/l 

Two types of biological sampling programs are recommended. 

Several groups of organisms could be surveyed utilizing reconnais- 

sance field surveys. These include the.macrophytes, macroinverte- 

brates (other than insects), fish, herpetofauna, and.birds and 

mammals associated with water. However, the periphyton and insects 

would be surveyed more intensely and' quantified. These two groups 

would tend to have sufficient numbers to allow quantitative sampling 

of populations and provide potential measures of anticipated impacts. 

in these small streams. They also lend themselves to~easy~collection 

and the use of artificial substrates .such as with diatometers. 

Potentially impacted sites and control sites should be selected on 

, Four Mile Creek and tributaries to Upper Three Runs Creek,for these 

two groups for a total of 6 to 8 sites. These could correspond to 

the water quality sites where possible. Weekly samples of periphyton 

and biweekly sampling of insects would be recommended and should 



'provide sufficient data to demonstrate seasonal trends and natural 

variability. Table 1 of Chzpter 4 presents a proposed sampling 

schedule for the biological groups of interest. 



TABLE 1 
PROJECTED BIOLOGICAL SAMPLING SCHEDULE 

Sampling 

. . 
Frequency .(Min'fmum). . . .  . Data Group .ob.ta.i.n.e.d . . . ' . . . ' . . 

I. Producers 

A. Periphyton Weekly, Species composition, 
Artifical Relative abundance, 
Substrates Habitat preference, 

Diversity indices, 
Productivity, 
Biomass , 
Indicator associations 

B. Phytoplankton 

C. Macrophytes 

Sampled and.enumerated with the periphyton 
unless needs arise otherwise. Not as 
significant in flowing. ecosystems. 

Quarterly, reconnaissance walk-throughs 
of streams .in ques'tion with special. 
reference .to indicatton of distribution 
by habitat type and listtng of any rare 
types along the streams. 

11. Consumers 

A. Zooplankton Sampling can be reduced or eliminated in effort. 

.B . Macroinvertebrates Weekly, Species composition, 
(Insec ta) Light trap Relative abundance, 

andlor Habitat ,preference, 
artif ical Diversity indices, 
substrates: Secondary productivity, 

Indicator species, 
~iomass. 

C. Macroinvertebrates Reconnaissance surveys at least quarterly with 
(0 ther than special reference to distribution by habitat 
insects) type and listing of any rare types found in 

the 'streams : 

.D. Fish 

E. Avifauna 

Quarterly reconnaissance with special 
reference to distribution by habitat type 
and listing of any rare types found in the 
streams . 
Reconnaissance surveys with sampling periods 
to reflect migration, breeding, and use 
patterns. Emphasis on those species related 
to aquatic habitats or those that are rare. 



TABLE 1 
PROJECTED BIOLOGICAL SAMPLING SCHEDULE (continued) 

Sampling 

. . Frequency Data Group (pgi.n.imu,m.) : : . , . 
. Db t..a.ined . . . . . . " . . , . . . . 

. . 

11. Consumers (contd) 

F. Herpetofauna Reconnaissance 'surveys on a monthly b a s i s  
wi th  s p e c i a l  r e fe rence  t o  d i s t r l b u t i o n  by 
h a b i t a t  type, '  waterway'use,  i n d i c a t o r  s p e c i e s ,  
o r  r a r e  and endangered spec ies . , .  

G .  Mammals . Reconnaiss.ance surveys. wi th  emphasts on those  
spec'ies r e l a t e d  t o  aquat , ic  h a b i t a t s  o r  t o  
uncommon types .  

Sewage I n d i c a t o r s  Weekly 
(Fecal  C o l i f o m s )  

A t  S t a t i o n  7 of  Health 
P ro tec t ion  on Four Mile Creek 
and a t  t h e  two new s t a t i o n s .  
on t h e  t r i b u t a r y  t o  Upper 
Three Runs Creek 



. . . . 

. CONCLUSIONS -- -.- ' -  

A significant body of descriptive information exists 

concerning the aquatic ecology of Upper Three Runs Creek and 

Four Mile Creek. These two streams are potentially impacted 

by construction and .. . - operation of the proposed Defense Waste 

Processing Facility, a facility designed for solidification 

of high level liquid wastes. All major groups of organisms 

have been surveyed or studied to varying degrees in these two 

streams. The descriptive biological information is thus 

sufficient for preparation of Section 2.7.2, 'Aquatic 

Ecology, of the. environmental docu~ent. for the. D W F .  

14acroinvertebrate information on Four Mile Creek and algae data 

on both creeks are not adequate, however. Quantitative 

biological'baseline data kill be needed for these two groups 

for both. streams or their tributaries near S-Ar'ea. Cursory 
,. . . 

:I.:. . . . 

surveys of vertebrate activity and macrophytic occurrence will 

also be needed as supplementsto the present information. These 

biological data, once available, will provide additional 

information for preparation of a project specific Environmental 

Impact Statement for the DWPF and subsequent monitoring programs 

to evaluate actual impacts during construction and operation 

o f  the facility. . .. 

Physical and chemical water quality has been monitored 

on a regular basis on both of these streams. Furthermore, the 
/ 

present SRP, aquatic chemical and physical monitoring program 
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, . . . . . 

ccmbined with three or four new stations --- :.on. the tributaries 

draining the DWPF site should provide adequate monitoring 

programs for impact evaluation during construction and operation 

of the DWPF. 

Since. Upper Three Runs Creek is a relatively undisturbed and 

unpolluted blackwat'e~~. stream, it has value .as a research tool and 

comparison stream for other streams on the SRP site. Efforts to 

minimize potential construction erosion and siltation and'opera- 

tional discharges from chemical treatment 'facilities, sewage 

treatment, and stormwater runoff are planned. However, Four ~ i l e  

Creek receives thermal effluents from C Reactor and chemical and 

radionuclide releases from F and H separations areas. Four Mile 

Creek will receive additional chemical and radionuclide releases 

once operation of the DWPF begins. 
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2.7.2 AQUATIC. ECOLOGY . 

2.7.2.1 I n t r o d u c t i o n  

A. S u r f a c e  Drainage 
B. , Savannah River  
C. Savannah River  P l a n t  T r i b u t a r i e s  
D. Streams Near t h e  DWPF S i t e  , 

Upper Three  Runs Creek . . 

. Four Mile Creek 
E. Savannah River  and Upper Three  Runs Creek Swamp 

Bottomlands 

2.7.2.2 P r i o r  B i o l o g i c a l  and Water Q u a l i t y  I n v e s t i g a t i o n s  

2.7.'2.3 Primary Producers  

A. A l g a l  and Diatom P o p u l a t i o n s  
Savannah River  
Upper Three  Runs Creek 
Four Mile Creek 

B. Macrophytes 
Upper Three  Runs Creek . 

Four Mile Creek 

2.7.2.4 Consumers 

A. F i s h  
B. F i s h  S p e c i e s  of S p e c i a l  Concern 

Shor tnose  Sturgeon 
American Shad 
Channel C a t f i s h  - 
S t r i p e d  Bass 
Blueback Her r ing  
Mosquito F i s h  

C. M a c r o i n v e r t e b r a t e s  
Savannah River  
Upper Three RUIIS Creek 
Four Mi le  Creek 

D. P ro tozoa  and Other  Mi.c r u i n v e r t e b r a t e s  
E. Amphibians and R e p t i l e s  

A l l i g a t o r  ( A l l i g a t o r  m i s s i s s i p i e n s i s )  
F. Waterfowl and Other Bi rds  
G. Mammals of I n t e r e s t  

Beaver ( C a s t o r  c a n a d e n s i s j  
O t t e r  ( L u t r a  c a n a d e n s i s )  
Mink ( M u s ~ e l a  v i s o n )  
Muskrat (Ondatra  z i b e t h i c a )  
Raccoon (Procyon l o t o r )  



2.7.2.5 Rare o r  Unique B io t a  

2.7.2.6 Reserve Areas 

A. Beech-Hardwood F o r e s t  Reserve 
B. Mixed Swamp Fo re s t  Reserve 

2.7.2.7 E x i s t i n g  S t r e s s e s  on t h e  B i o l o g i c a l  Systems 

Savannah River  Water Qua l i t y  
Water Q u a l i t y  of DWPF Streams 
R a d i o a c t i v i t y  of  S'RP Streams 

Savannah River -Radioac t iv i ty  
T r i t i um Balance i n  Streams and River  
Migra t ion  of  R a d i o a c t i v i t y  from S e p a r a t i o n s  Areas 

Seepage Basins 
Radionuc l ides  i n  F i s h  
Po lych lo r i na t ed  Biphenyls (PCB's) i n  F i s h  
Mercury i n  F i s h  
P e s t i c i d e s  i n  River and Streams 
F e c a l  Col i form B a c t e r i a  i n  River  and Streams 
L a n d f i l l  n e a r  Upper Three Runs Creek 

2.7.2.8 References  



2.7.2 AQUATIC ENVIRONMENT 

2.7.2.1 I n t r o d u c t i o n  

A. S u r f a c e  Drainage 

The Savannah River  f lows  sou theas tward  from i t s  p o i n t  of 
o r i g i n  a t  t h e  j u n c t i o n  of t h e  Tugaloo and Seneca R i v e r s  t o  t h e  
A t l a n t i c  Ocean, a d i s t a n c e  o f  abou t  200 m i l e s .  Downstream from 
Augusta,  t h e  r i v e r ,  i n  a s t a g e  of e a r l y  t o  middle  m a t u r i t y ,  
meanders a c r o s s  a b e l t  4 t o  5 m i l e s  wide. The g r a d i e n t  i s  low, 
o n l y  a b o u t  1 f o o t  p e r  m i l e  i n  t h e  v i c i n i t y  of t h e  savannah River  
P l a n t .  I n  t h i s  r e g i o n ,  t h e  Savannah River  P l a n t  a d j o i n s  t h e  
Savannah River  f o r  17 m i l e s .  The p r i n c i p a l  t r i b u t a r i e s  t o  t h e  
Savannah River  i n  t h e  SRP a r e a  a r e  Upper Three  Runs Creek,  Four 
Mile Creek,  Pen Branch, S t e e l  Creek, and Lower Three Runs Creek. 
These t r i b u t a r i e s  f low i n  a  s o u t h w e s t e r l y  d i r e c t i o n  a lmos t  a t  
r i g h t  a n g l e s  t o  t h e  d i r e c t i o n  of f l o w  of t h e  main r i v e r  channe l .  
The l o n g e s t  t r i b u t a r y ,  Upper Three-Runs  Creek,  d r a i n s  most of t h a t  
p a r t  o f  t h e  SRP i n  Aiken County and d r a i n s  a r e a s  t o  t h e  wes t ,  
n o r t h ,  and e a s t  of t h e  proposed DWPF. Four Mile- Creek d r a i n s  
a r e a s  t o  t h e  s o u t h  of t h e  DWPF. 

B. Savannah River  

A s  n o t e d  above,  t h e  headwaters  of t h e  Savannah River  a r e  i n  
t h e  Blue Ridge Mountains of North C a r o l i n a ,  South C a r o l i n a ,  and 
Georgia.  The r i v e r  empt ies  i n t o  t h e  A t l a n t i c  Ocean n e a r  Savannah, 
Georgia.  Two l a r g e  r e s e y v o i r s ,  C la rk  H i l l  R e s e r v o i r  and H a r t w c l l  
R e s e r v o i r ,  upst ream from t h e  Savannah River  P l a n t  p rov ide  hydro- 
e l e c t r i c  power, f l o o d  c o n t r o l ,  and r c c r e a t i o n  (Langley and 1- lar ter ,  
1973).  O p e r a t i o n  of t h e s e  r e s e r v o i r s  h a s  s t a b i l i z e d  t h e  r i v e r  
f l o w  a t  rlearby Augusta,  Georgia ,  t o  a n  a v e r a g e  of 10,570 (300 ~ 3 )  
c u b i c  f e e t  p e r  second ( c f s )  f o r  t h e  wa te r  y e a r s  1 9 6 2 ' t o  1978 
(Langley and Marter, 1973; SAR, 1980). Fur thermore t h e y  have 
i n f l u e n c e d  LULL Lile b i o l o g i c a l  arid w a t e r  q u a l i t y  c h a r a c t e r i s t i c s  
of t h e  Savannah River .  Suspended sediment  l o a d  h a s  been reduced. 
S p e c i e s  compos i t ion  i l l  the r i v e r  h a s  l i k e l y  been a l t e r e d .  'L'hc 
Savannah River  h a s  a l s o  been s u b j e c t e d  t o  o t h e r  a l t e r a t i o n s  d u r i n g  
t h i s  p e r i o d  -- t r e a t m e n t  of munic ipa l  sewage d i s c h a r g e d  t o  t h e  
r i v e r  h a s  improved d u r i n g  t h e  l a s t  t e n  t o  f i f t e e n  y e a r s  (EPA, 
1971, Hawkins, 1976);  channe l  m o d i f i c a t i o n s  downstream have i m -  
proved d r a i n a g e ,  t h e r e b y  reduc ing  f l o o d i n g  f requency  and  d u r a t i o n  
i n  t h e  swamp f o r e s t ;  and farmland h a s  been abandoned and f o r e s t -  
l a n d  h a s  been c l e a r e d  f o r  u r b a n i z a t i o n  and i n d u s t r i a l i z a t i o n .  
Each o f  t h e s e  p r o c e s s e s  has  undoubtedly  caused changes  i n  t h e  
r i v e r  ecosystem. 



C. Savannah River  P l a n t  T r i b u t a r i e s  

The f i v e  main s t reams  on Savannah River  P l a n t  s i t e  a r e  Upper 
Three  Runs Creek,  Four Mile  Creek,  Pen Branch, S t e e l  Creek,  and 
Lower Three Runs Creek, F igure  2.7.2.1-1. They o r i g i n a t e  on t h e  
Aiken P l a t e a u  and descend 100 t o  200 f e e t  b e f o r e  d i s c h a r g i n g  t o  
t h e  Savannah Riv'er. On t h e  P l a t e a u ,  t l i e y . a r e  g e n e r a l l y  c l e a r  
except .  d u r i n g  p e r i o d s  of h i g h  water.  R a i n f a l l  i n f i l t r a t i o n  and ' . 

seepage th rough  sandy s o i l  f u r n i s h e s  t h e  s t r e a m s  w i t h  a  r e l a t i v e l y  
c o n s t a n t  f low of w a t e r  throughout  t h e  year .  A l l  of t h e s e  t r i b u -  
t a r i e s  e x c e p t  Upper Three ~ u n s  Creek have been i n f l u e n c e d  by 
r e a c t o r  c o o l i n g  wate r  d i s c h a r g e s .  These d i s c h a r g e s ,  many t imes  
t h e  n a t u r a l  scream f l o w s ,  c a u s e  t h e  s t r e a m s  t o  over f low t h e i r  
o r i g i n a l  banks a l o n g  much of t h e i r  l e n g t h .  F i s h  l i f e  i s  a l s o  
r e s t r t c t e d  i n  t h e  lower reaches  of t h e s e  s t reams .  . . 

. . 

D. S t reams Near t h e  DWPF S i t e  

The Defense Waste P r o c e s s i n g  F a c i ' l i t y  (DWPF) s i t e  i s  s i t u a t e d  
n e a r  t h e  c e n t e r  of t h e  Savannah River  P l a n t .  The DWPF s i t e  i s  
approx imate ly  n i n e  m i l e s  from t h e  'savannah River  and s l i g h t l y  more 
t h a n  a  m i l e  from Upper Three Runs Creek and Four Mile Creek, as 
shown i n  F i g u r e  2.7.2.1-2. T h i s  f i g u r e  shows t h e  topography of 
t h e  Savannah River  P l a n t  s i t e  and t h e  d r a i n a g e s  which f low th rough  
t h e  DWPF a r e a .  The DWPF s i t e  i s  l o c a t e d  on a n  a r e a  of h i g h  ground 
n o r t h  o f  t h e  e x i s t i n g  200-H Area. Because t h e  DWPF s i t e  i s  l o c a t e d  
on a  topograph ic  h i g h  p o i n t  on t h e  d i v i d e  between t h e  two s m a l l  
w a t e r s h e d s ,  t h e  s i t e  i s  no t  s u s c e p t i b l e  t o  f l o o d i n g  from t h e  
Savannah R i v e r ,  Upper Three-Runs Creek,  o r  t h e  s m a l l  t r i b u t a r y  t o  
T inker  Creek. A s m a l l  wet land o r  C a r o l i n a  Bay, known l o c a l l y  as 
Sun Bay, o c c u r s  on t h e  s i t e  and has  been modi f i ed  by a former  
d r a i n a g e  d i t c h  and s i t e  s e l e c t i o n  surveys .  

Upper Three  Runs Creek 

Upper Three  Runs Creek,  t h e  l o n g e s t  of t h e  p l a n t  s t r e a m s ,  
d i f f e r s  from t h e  o t h e r  f o u r  p l a n t  s t r e a m s  i n  two r e s p e c t s .  It i s  
t h e  on ly  one w i t h  headwaters  o ' r i g i n a t i n g  o u t s i d e  t h e  SKP s i t e  and 
i s  t h e  o n l y  one t h a t  has  never  r e c e i v e d  h e a t e d  d i s c h a r g e s  of cool-  
. ing  w a t e r  from t h e  p roduc t ion  r e a c t o r s  (ERDA, 1977).  Upper Three  
Runs Creek clraills a  LvLal a r e a  of approx imate ly  190 s q u a r e  m i l e s  
(Giesy and B r i e s e ,  1978).  I ts s i g n i f i c a n t  t r i b u t a r i e s  a r e  T inker  
Creek,  a l e n g t h y  headwateis  branch', and Tims Branch. Tims Branch 
rece iv .es  i n d u s t r i a l  was tes  from f u e l  f a b r i c a t i o n  f a c i l i t i e s  (Savannah 
River P l a n t  PI-Area) and t h e  savannah R i v e r  Laboratory .  Subsequen t ly ,  
Tims Branch f lows th rough  a  s m a l l  ihpoundment, S teed  Pond. The M-Area 
e f f l u e n t  f low averages  about  one c f s .  Tims Branch f lows  a t  between 
one and one-half and two c f s  below S teed  Pond and about  f o u r  c f s  



before  d i s cha rg ing  i n t o  Upper Three Runs Creek nea r  Road C (SAR, 
1980). 

Upper Three Runs Creek was des igna t ed  a s  a  Na t iona l  Flydro- 
l o g i c  Bench-Mark Stream by t h e  United S t a t e s  Geologica l  Su.rvey i n  
1966, and a  record ing  s t a t i o n  was e s t a b l i s h e d  where Route 278 
c r o s s e s  t h e  stream. I n  bench-mark s t reams,  t h e  water  q u a l i t y ,  
temperature ,  and flow a r e  measured monthly. The dra inage  a r e a  
above t h i s  monitor ing s t a t i o n  i s  87 squa re  miles and t h e  average  
d i s cha rge  from 1966 t o  1976 was 112 c f s  which r e p r e s e n t s  17.5 
i nches  per  yea r  from t h e  dra inage  b a s i n  (SAR, 1980). Approxi- 
mately 35 pe rcen t  of t h e  r a i n f a l l  w i t h i n  t h i s  ba s in  becomes 
runof f  . 

The f low and temperature  of Upper Three Runs Creek a r e  mon- 
i t o r e d  nea r  t h e  Highway 125 c ros s ing .  The flow ranges between 
190 and 52.0 c f s  and averages 265 c f s .  The average  tempera ture  f o r  
1959 t o  1966 was 16.9 degrees  Cent igrade  w i th  a  maximum monthly 
average  of 23.0 degrees  Cent igrade  i n  J u l y  (Langley and Mar te r ,  
1973). 

The v a l l e y  of Upper Three Runs Creek Is asymmetr ical  w i t h  
s t e e p  sou theas t e rn  banks having ab rup t  r e l i e f  of  100 t o  120 f e e t  
and g e n t l y  s lop ing  nor thwes te rn  banks. It i s  bordered by exten-  
s i v e  swamps one-half t o  t h r ee - fou r th s  mi le  wide. The s t ream v a l -  
l e y  has  a  low g r a d i e n t  wi th  a  meandering and i n t e r b r a i d e d  channel  
e s p e c i a l l y  i n  t h e  lower reaches.  The swamp f o r e s t  of t h e  f lood-  
p l a i n  c o n s i s t s  p r imar i l y  of ba ld  cyp re s s  and tupe lo  gum, wh i l e  t h e  
bottomland hardwoods a s s o c i a t e d  w i t h  t h e  s t ream a r e  most ly  sweet 
gum, oak, and beech. 

Four Piide Creek. 

The drai*a.ge a r e a  of Four' Mile Creek l i e s  e n t i r e l y  w i t h i n  t h e  
SRP s i t e  and r ece ives  d i s cha rges  from major p l a n t  f a c i i i t i e s .  It 
d r a i n s  i n t o  an  ex t ens ive  swamp t h a t  borders  t h e  Savannah River  on 
t h e  South Caro l ina  s ide .  Four Mile Creek has  a  l e n g t h  of about  15 
miles and d r a i n s  about 35 squa re  m i l e s  (Langley and Mar te r ,  1973). 
It r e c e i v e s  hea ted  d i s cha rge  from C Reactor  and wastes  from F and 
H Areas. 'The average  flow upstream of any p l a n t  d i s cha rge  is  less 
t h a n  0.5 c f s  and i s  inc reased  by F and M e f f l u e n t s  and d ra inage  t o  
about  20 c f s  just: above t h e  c o r ~ f l u e n c e  w i th  t h e  C Reactor  d i s -  
charge, After the junct ion w i t h . t h e  C Reactor  coo l ing  wa te r ,  t h c  
c r e e k  f lows about 7  m i l e s  be fo re  e n t e r i n g  t h e  r i ve . r  swamp (Langley 
and Nar t e r ,  1973).. 

Temperatures i n  t h e  reach  immediately downstream from C Reactor  
are extreme, o c c a s i o n a i l y . e x c e e d i ~ ~ g  50 .deg rees  Cent igrade du r ing  



summer months (Gibbons and S h a r i t z ,  1974, Brown, e t  a l . ,  1972).  
Such c o n d i t i o n s  have p r e v a i l e d  s i n c e  t h e  e a r l y  1 9 5 0 1 s ,  r e s u l t i n g  
i n  a l t e r a t i o n  of t h e  n a t u r a l  s t r e a m  i n  numerous ways. The n a t i v e  
swamp f o r e s t  h a s  been e l i m i n a t e d ;  t h e  s t ream i s  mos t ly  unshaded; 
and on ly  organisms h i g h l y  t o l e r a n t  of the rmal  extremes p e r s i s t  i n  
t h e  lower  s t r e a m  reaches .  Organisms o c c u r r i n g  upst ream from t h e  
t h e r m a l l y  s t r e s s e d  r e a c h e s  a r e  e s s e n t i a l l y  i s o l a t e d  from a q u a t i c  
p o p u l a t i o n s  i n  t h e  Savannah River  and i t s  o t h e r  t r i b u t a r i e s .  Many 
of t h e s e  organisms a r e  a c t u a l l y  t h e  a q u a t i c  phase of t e r r e s t r i a l  
s p e c i e s .  However, d u r i n g  p e r i o d s  of r e a c t o r  shutdown when t h e  
c o o l i n g  wate r  f l o w  and t empera tu re  a r e  reduced,  numerous s p e c i e s  
r e a d i l y  r e i n v a d e  t h e  s t r e a m  (McFarlane,  1976) 

E. Savannah R i v e r  and Upper Three  Runs Creek Swamp Bottomlands 

A swamp l i e s  . i n  t h e  f l o o d p l a i n  a l o n g  t h e  South C a r o l i n a  s i d e  
of t h e  Savannah River.  Th i s  r i v e r  swamp and a  bottomland hardwood 
f o r e s t  occupy about  10 s q u a r e  m i l e s  of SRP. A small embankment o r  
n a t u r a l  l e v e e ,  18 t o  35 f e e t  above t h e  r i v e r  l e v e l ,  h a s  b u i l t  up 
a l o n g  t h e  r i v e r .  Three n a t u r a l  b reaches  i n  t h e  l e v e e  a l l o w  d i s -  
c h a r g e  of s t r e a m  wate r  t o  t h e  r i v e r .  . The w a t e r s  from Beaver Dam 
Creek and Four Mile Creek combine and f low th rough  t h e  swamp par-  
a l l e l  t o  t h e  r i v e r  b e f o r e  d i s c h a r g i n g .  Beaver Dam Creek r e c e i v e s  
e f f l u e n t  from t h e  heavy w a t e r  p r o d u c t i o n  p r o c e s s  and t h e  a s s o c i -  
a t e d  power g e n e r a t i n g  p l a n t  i n  D Area,  w h i l e  Four Mile  Creek 
r e c e i v e s  the rmal  d i s c h a r g e  from C Reactor .  

Macrophytes growing i n  t h e  swamp, ' in a r e a s  r e c e i v i n g  s u f f i -  
c i e n t  s u n l i g h t ,  i n c l u d e  w a t e r  m i l f o i l  (Myriophyllum h e t e r o p h y l l u m ) ,  
r u s h e s  (Juncus  spp . ) ,  b ladderwor t  ( U t r i c u l a r i a  s p p . ) ,  smartweed 
(Polygonum s p p . ) ,  r ivcrweed (Podostemum cera tophyl lum) ,  arid cat- 
t a i l  (Typha l a t i f o l i a )  . Whipple (1978) l i s t s ,  Table  2.7.2.1-1, 
t h e  common s h r u b s  and herbaceous  p l a n t s  of t h e  bot tomlands  of Upper 
Three  Runs Creek. Landers ,  e t  a l . ,  (1977) l i s t  t h e  common emergent 
v a s c u l a r  macrophytes of t h e  swamp bottomlands.  

Those s e c t i o n s  of t h e  swamp l a n d ,  such  a s  t h e  d e l t a  a r e a  of 
Four Mile c r e e k  which r e c e i v e  h e a t e d  e f f l u e n t ,  have been m o d i f i e d ,  
because  of t h e  the rmal  l o a d i n g ,  f l o o d i n g ,  and i n c r e a s e d  s i l t a t i o n  
( S t r a n e y ,  e t  a l . ,  1974; S h a r i t z ,  e t  a l . ,  1974b). Approximately 
1 s q u a r e  m i l e  of t h e  t o t a l  swamp and hardwood f o r e s t  have been 
k i l l e d  by t h e  s t a n d i n g  h o t  wa te r  e f f l u e n t s  from t h e  Savannah River  
P l a n t .  S l i g h t  t o  moderate  t r e e  k i l l  h a s  o c c u r r e d  throughout  a n o t h e r  
6.5 s q u a r e  mi les .  (Gibbons and S h a r i t z ,  1974).  Throughout much of 
t h e  a r e a  of I n t e n s e  e f f e c t ,  t e m p e r a t u r e s  a r e  t o o  h i g h  t o  a l l o w  t h e  
growth of v a s c u l a r  p l a n t s  i n  t h e  w a t e r  o r  on t h e  a s s o c i a t e d  s e d i -  
ments ( S t r a n e y ,  e t  a l . ,  1974).  P e r i o d s  of prolonged o r  e x c e s s i v e  
f l o o d i n g  a r e  d e t r i m e n t a l ,  e s p e c i a l l y  t o  hardwood s p e c i e s ,  s o  t h a t  
even t h e ' f l o o d  t o l e r a n t  b a l d  c y p r e s s  and t u p e l o  gum a r e  s t u n t e d  



and e v e n t u a l l y  k i l l e d  i f  h i g h  w a t e r  l e v e l s  p e r s i s t  th rough  s e v e r a l  
growing seasons .  These s p e c i e s  a l s o  r e q u i r e  a  d r i e r  p e r i o d  w i t h  
exposed sed iments  i f  s e e d  g e r m i n a t i o n  and s e e d l i n g  e s t a b l i s h m e n t  
i s  t o  be  s u c c e s s f u l  ( ~ h a r i t z ,  e t  a l . ,  1974b).  . .  

Prolonged f l o o d i n g  no t  on ly  d e s t r o y s  v e g e t a t i o n  a l o n g  t h e  
f l o o d p l a i n s ,  b u t  a l s o  s c o u r s  t h e  banks. Sediments a r e  d e p o s i t e d  
downstream i n  t h e . d e l t a  a r e a s  of t h e  swamp (Lang ley  and M a r t e r ,  
1973): Heavy s i l t a t i o n  r e s u l t s  i n  t r e e  k i l l  a l s o .  Hundreds of 
l i m b l e s s  dead t r e e s  s t a n d  where t h e y  formed a  canopy a t  one t ime  
th roughout  t h e  a r e a .  V a s c u l a r  p l a n t s  c a n  be found growing above 
t h e  w a t e r  l e v e l  on small i s l a n d s  formed by t h e  f a l l e n  l o g s  and 
stumps ( S h a r i t z ,  e t  a l . ,  1974a,  1974b). 

The Upper Three  Runs Creek swamp, which h a s  n o t  r e c e i v e d  
t h e r m a l  r e a c t o r  e f f l u e n t s ,  h a s  a f l o r i s t i c  compos i t ion  t y p i c a l  of 
mixed hardwood swamp f o r e s t s  i n , t h e  c o a s t a l  p l a i n  of  t h e  sou th -  
e a s t .  Hardwoods were lumbered from t h e  Upper Three  Runs Creek 
swamp i n  t h e  1800 ' s  and e a r l y  1900 ' s  b u t  l i t t l e  d i s t u r b a n c e  h a s  
o c c u r r e d  f o r  t h e  p a s t  5 0  y e a r s  ( S w a i l s ,  e t  a l . ,  1957; P o r t e r ,  . . 
e t  a l .  , 1958; Whipple,  1978).  Woody p l a n t s ,  . p r i m a r i l y  t r e e s ,  
s h r u b s ,  and woody v i n e s ,  d o m i n a t e . t h e  f l o r a .  The canopy of t h i s  
f o r e s t  c o n s i s t s  of  b a l d  c y p r e s s  (Taxodium d i s t i c h u m ) ,  t u p e l o  gum 
o r  w a t e r  t u p e l o  (Nyssa a q u a t i c a ) , r e d l ( A c e r u b r u m ) ,  and 
s p e c i e s  of a s h  ( F r a x i n u s  spp. ) .  I n  t h e  Upper T h r e e  Runs Creek 
swamp b a l d  c y p r e s s  and t u p e l o  gum l i n e  t h e  s t r e a m  c h a n n e l s  (Whipple,  
1978) and occupy p o o l s  and f l o o d e d  d e p r e s s i o n s  ( S h a r i t z ,  e t  a l . ,  
1974a).  Sweet gum (Liquidambar  s t y r a c i f l u a ) ,  r i v e r  b i r c h  ( B e t u l a  
n i g r a ) ,  and ironwood (Carp inus  c a r o l i n i a n a )  occur  i n  a r e a s  s u b j e c t  
t o  o c c a s i o n a l  f l o o d i n g .  Beneath t h e  canopy, woody v i n e s  of S i m i l a x  
dominate  t h e  ground f l o r a .  -Herbaceous c a r d i n a l  f l o w e r  ( L o b e l i a  
c a r d i n a l i s )  and p a n i c  g r a s s  (Panicum spp. )  a r e  common. T y p i c a l  of  
swamp hardwood f o r e s t s ,  shad ing  by t h e c a n o p y  and o c c a s i o n a l  f lood-  
i n g  c a u s e  reduced  growth of t h e  ground f l o r a  ( S h a r i t z ,  e t  a l . ,  
1974a).  Po i son  i v y  (Rhus r a d i c a n s )  can  be abundant  and Span i sh  
moss ( T i l l a n d s i a  --.-- u s n e i o d e s )  ... -. o c c u r s  on t h e  t r e e s  (Hoy, 1953).  Hoy 
(1953) l i s t s  v a r i o u s  g r a s s e s ,  r e e d s ,  r u s h e s ,  s e d g e s ,  and i n  some 
a r e a s  dwarf p a l m e t t o s  ( S a b a l  minor )  a s  members of  t h e  undergrowth.  -- 
O c c a s i o n a l  upland r i d g e s  a l s o  s u p p o r t  w a t e r  oak (Quercus  n i g r a ) ,  
wi l low oak (Quercus p h e l l o s )  and sweet  gum ( S h a r i t z ,  e t  a l . ,  
1974b). 

Three  bot tomland communities a r e  d e s c r i b e d  b r i e f l y  f o r  t h e  
Beech-Hardwood F o r e s t  Reserve a l o n g  Upper Three Runs Creek,  t h e  
Mixed Swamp F o r e s t  Rese rve ,  and t h e  Cypress  Grove .Rese rve  by SREL 
(1979). Whipple (1978) l i s t s  t h e  common s p e c i e s  i n  l o c a t i o n s  
r a n g i n g  th roughout  t h e  bo t tomlands  of Upper Three  Runs Creek and 
d e t a i l s  t h e  l o c a t i o n  of  f o u r  permanent p l o t  a r e a s  w i t h i n  t h a t  
d r a i n a g e .  



Water levels during the winter floods in parts of Upper Three 
,Runs Creek may be 12 to 16 feet above the summer level and may 
exceed the height of the butt swell of the bald cypress and tupelo 
gum by more than 2 feet (Langley and Marter, 1973). During the 
summer the swamp drains and most of the forest floor is exposed 
(Sharitz, et. al., 1974a). 

2.7.2.2 Prior Biological. and Water Quality Investigations 

Numerous Investigations of water quality and biological 
conditions of SRP site streams have been conducted both prior to 
and since initiation of Savannah River Plant operations. The 
primary sources of data are summarized by the following: 

s Baseline studies on the aquatic environment of the 
Savannah River between river miles 123 and 162 were 
initiated by the Philadelphia,Academy of Natural 
Sciences (ANS) in 1951-1952,.and have been continued 
on an operational monitoring .basis to the present. 

~iatometer studies were begun by the .ANS in 1953 as 
a means to continuously record possible changes in 
the river as reflected by changes in the diatom com- 
munity. Quarterly reports of these studies are avail- 
able from E. I. du Pont de Nemours and Company. 

s Numerous baseline surveys of aquatic and terrestrial 
biota were conducted by biologists from the Univer- 
sity of South Carolina and the University of Georgia 
under contract to the Atomic Energy Commission during 
the period 1951 -.1960. 

e Studies on therma.l.1-y stressed ecosystems, .succession 
of terrestrial systems, population dynamics and other 
ecological problems have been performed'by the 
Savannah River Ecology Laborarory wliicll \hias eslab- 
lished in 1961 and is operated by the University of 
Georgia. 

Q Detailed studies of water quality and stream trans- 
port of materials have been conducted by the Environ- 
mental Transport Division of the Savannah River 
Laboratory. These studies were initiated in 1972. 

o Upper Three Runs Creek became a National Hydrulogic 
Bench-Mark Stream in 1966 and data.on physical and 
chemical parameters are available from the USGS. 



The Savannah River Plant site was established as the 
first National Environmental Research Park (NERP) in 
1972 and NERP baseline studies have be'en conducted 
since then. 

e Routine sampling at several stream stations have 
been performed on a quarterly to monthly basis since 
1951 in conjunction with monitoring radioactive 
releases by.the Environmental Monitoring Program of 
the Health Protection Department of the Savannah 
River Plant. (Ashley, 1972;. Ashley and Zeigler, 
1973, 1974, 1975, 1976, 1978). 

a The Flowing Streams Laboratory established in 1972 by 
SRL provides information for Up.per Three Runs Creek. 

The most complete data on biological characteristics of the 
Savannah River are contained in the report series prepared by the 
Philadelphia Academy of Natural Sciences (ANS). These surveys 
have been conducted on a semiregular basis since 1951. The first 
survey was made by sampling selected stream stations during all 
four seasons. A complete report was prepared.to present results 
of this pre-operational survey (ANS, 1953). In subsequent years, 
the practice has been to conduct cursory surveys on an annual 
basis and a more complete survey, including sampling during at 
least two seasons, approximately every three to five years. The 
more complete surveys are then reported by means of a summary 
report which also provides comparison of the data with that of 
prior years (ANS, 1953, 1957, 1961, 1967, 1970a, 1974, 1977). 
Table 2.7.2.2-1. is an inventory of the surveys utilized and a 
breakdown of the sampling periods in these reports. The most 
.recent cursory survey was in 1977. 

Biological components investigated during each ANS survey 
included algae and diatoms, protozoa, macroinvertebrates (includ- 
ing aquatic insects), fishes, bacteria (occasionally), and limited 
water quality.and physical measurements.' Sampling, .preservation, . 
and laboratory methodology are described in each report. Emphaszs 
was placed on an inventory methodology at each station an.d on 
taxonomic identification of all species collected. The data are 
semi-quantitative at best. - . 

Initially, five stations were sampled by'the ANS'. Stations 
were located on Upper Three Runs Creek and the Savannah River in . 

a reach extending upstream and downstream from the Savannah River 
Plant. The station on Upper Three Runs Creek was abandoned after 
1956, and additional stations have been added on the Savannah River 
in recent years (ANS, 1974). The location of Station 4 was not 
noted.nor were any data from this location reported. Station 5 
was moved.in 1960 because the river channel was straightened and 

. . 



t h e  meander on which t h e  s t a t i o n  had been l o c a t e d  became a n  oxbow 
l a k e  o f f  t h e  main channe l .  The r i v e r  m i l e  l o c a t i o n s  s p e c i f i e d  f o r  
t h e  s t a t i o n s  were t h e r e f o r e  r e v i s e d  i n  1960. D e t a i l e d  d e s c r i p -  
t i o n s  of t h e  sampl ing s t a t i o n s  a r e  p rov ided  i A  each  ANS r e p o r t .  

More d e t a i l e d  s t u d i e s  on t h e  b i o t a ,  a s  w e l l  as some chemica l  
and p h y s i c a l  pa ramete r s  of p o t e n t i a l l y  impacted waterways,  a r e  
g i v e n  i n  T a b l e  2.'7.2.2-2: These cover  a  v a r i e t y  o f  t o p i c s  s u c h . a s  
f i s h  s p e c i e s  s u r v e y s ,  movements, and r e s p o n s e s  t o  the rmal  s t r e s s ;  
s u r v e y s  of amphibian and r e p t i l i a n  p o p u l a t i o n s ;  b i r d  and wa te r fowl  
d i v e r s i t y ;  f u r b e a r e r  p o p u l a t i o n s ;  i n s e c t  d i s t r i b u t i o n ;  c r u s t a c e a n  
s p e c i e s ;  swamp bot tomland compos i t ion ;  and w a t e r  chemis t ry .  I n f o r -  
ma t ion  on macrophytes i s  l i m i t e d  and d a t a  on t h e  b i o t a  of t h e  upper  
r e a c h e s  of t h e  non- thermal ly  impacted p o r t i o n s  of Four Mile  Creek 
a r e  f ragmenta ry .  

. . 

2.7.2.3 Pr imary P r o d u c e r s  

Algae,  macrophytes  ( a q u a t i c  v a s c u l a r  p l a n t s ) ,  and d e t r i t u s  
s e r v e  as t h e  b a s e  of  t h e  food web i n  a q u a t i c  environments .  I n  
f l o w i n g  env i ronments ,  a t t a c h e d  a l g a e  ( p e r i p h y t o n )  assume a  g r e a t e r  
r o l e  i n  food p r o d u c t i o n  t h a n  f l o a t i n g  a l g a e  ( p h y t o p l a n k t o n ) ,  s i n c e  
t h e  l a t t e r  deve lop  i n  a r e a s  of  s t i l l  w a t e r  o r  where f l o w  i s  l i m i t e d  
and reduced.  Much of t h e  phy top lank ton  o f  t h e  Savannah River  con- 
s i s t  o f  d e t a c h e d  p e r i p h y t i c  fo rms ,  as w e l l  a s  . fo rms  t h a t  a r e  d i s -  
cha rged  from t h e  r e s e r v o i r  behind C l a r k  H i l l  Dam and t r i b u t a r i e s  of 
t h e  r i v e r .  Backwater a r e a s ,  swamps, and marshy areas a d j a c e n t  t o  
t h e  r i v e r  a l s o  p r o v i d e  s u i t a b l e  h a b i t a t s  f o r  phy top lank ton  which 
e n t e r  t h e  r i v e r  a s  f r e e - f l o a t i n g  a l g a l  forms. C l a r k  H i l l  Dam,  
c o n s t r u c t e d  i n  1951, r e s u l t e d  i n  i n c r e a s e d  d i v e r s i t y  i n  t h e  
p e r i p h y t o n  community of  t h e  r i v e r  because  of d e c r e a s e d  t u r b i d i t y  
and a n  a s s o c i a t e d  i n c r e a s e  i n  l i g h t  p e n e t r a t i o n .  More r e c e n t  
d e c r e a s e  i n  d i v e r s i t y  h a s  been a t t r i b u t e d  t o  a n  i n c r e a s e  i n  
o r g a n i c  l o a d i n g  o f  t h e  r i v e r  ( A N S ,  1970b).  

Macrophytes are d i s t r i b u t e d  i n  s h a l l o w  a r e a s  o f  reduced cur-  
r e n t  such  a s  i n  oxbows, behind sand  b a r s ,  a round s p u r  d i k e s ,  i n  
swamp a r e a s  and a l o n g  t h e  s h a l l o w  marg ins  o f  t h e  t r i b u t a r i e s .  

A. Algae and Diatom P o p u l a t i o n s  

Data  from ANS s t u d i e s  from 1951 t h r o u g h  1976 have been used 
t o  a s s e s s  t h e  a l g a e  and diatnrn p o p u l a t i o n s  of s t r e a m s  l o c a t e d  a t  
t h e  SRP s i t e .  These f i n d i n g s  a r e  summarized by f a m i l y  and a r e  
p r e s e n t e d  i n  T a b l e  2.7.2.3-1. . The number of s p e c i e s  r e p r e s e n t e d  
i n  ANS c o l l e c t i o n s  a r e  p r e s e n t e d  i n  F i g u r e  2.7.2.3-1. The c o l -  
l e c t i o n s  upon which t.he d a t a  are based were made i n  a  v a r i e t y  
of ways. A t  each  s t a t i o n ,  m a t e r i a l  was t a k e n  from v a r i o u s  



habitats--by s'craping submerged surfaces, by collecting water and 
sediments, and by collecting mats and filaments of algae visible in 
the water. The methods of collection varied due to physical condi- 
tions (e.g., water level) and individual investigator preferences. 
Major changes in laboratory procedures, which influence success in 
taxonomic identification, were made in 1956. Specifically, after 
1956, at least six specimens of any species were necessary in the 
composite samples.for inc,lusion in the. list of species. Details of 
methodology are given by Patrick, et al., 1967. 

Savannah River 

Examination of Table 2.7.2.3-1 reveals little consistency in 
the patterns of dominance by groups of numbers of species from 
station to station or from year to year. , However, diatoms have 
been the dominant group in most years. Blue-greens are the sec- 
ond most combon group. The most diverse algal flora consistently 
occurs during summer, coincident with low flow-and less turbid 
water, which permit greater light' penetration. 

. . 
The lowest numbers of.species encountered were in sampling 

years 1968 and 1976 (cursory sampling). The greatest numbers 
were encountered in 1960 and 1965. The occurrence of greater 
numbers of species in 1960 and 1965 was attributed mostly to 
diatom species, but also coincided with a profuse growth of 
blue-green algae--primarily of the genera M,icrocoleus and Lyngbya. 
The yellow-green alga Vaucheria sp. was notably rare or present in 
limited numbers during these years (ANS, 1961). 

'l'he dominant species .varied from station to station in the 
ANS surveys, but dominance Oas confined to only a few species in 
each group. Dominant diatoms were usually Nitzschia palea, 
Navicula mutica, Achnanthes biporama, A. lanceolata, Melosira 
varians, - M. -histans, and Gomphonema p a ~ ~ ~ l ~ m .  Among the green 
algae, Oedogonium, Spirogyra, and Stigeoclonium were consistently 
the most abundant species. Of the yellow-greens, Vaucheria was 
consistently present. The greatest variability in dominant spe- - 

ties occurred among the blue-green algae. Microcoleus vaginatus 
and Schizothrix calcicola were most frequently the dominant 
blue-greens. Oscillatoria retzii, S. rubella, Lyngbya putealis, . 
and Phormidium spp. were also frequently dominant locally. 

Similar listings of common algae from the Savannah River were 
given in the Environmental Report for the Alvin W. Vogtle Nuclear 
Plant (AWV, 1972). These are sumiuarized i n  Table 2.7.2.3-2. 



U ~ v e r  Three  Runs Creek 

C o l l e c t i o n s  were made on Upper Three  Runs Creek (ANS S t a t i o n  2) 
f rom 1951 t h r o u g h  1956. C o l l e c t i o n s  f rom f o u r  s u r v e y s  a t  t h i s  s t a -  
t i o n  d u r i n g  t h e  1951 - 1952 p e r i o d  y i e l d e d  124 species--more t h a n  
f rom any o t h e r  l o c a t i o n  sampled. Surveys  i n  t h e  summer of  1955 and 
t h e  s p r i n g  of  1956 y i e l d e d  99 and 94 s p e c i e s ,  r e s p e c t i v e l y .  I n  a l l  
c o l l e c t i o n s ,  d ia toms  were t h e  dominant component of t h e  f l o r a .  A 
g r e a t e r  number of  s p e c i e s  o c c u r r e d  i n  w i n t e r ,  because  i n  summer t h e  
s t r e a m  i s  mos t ly  shaded by t h e  heavy o v e r s t o r y  of  bot tomland hard- 
woods. The most  abundant  d ia tom s p e c i e s  a r e  Gomphoneaa ol ivaceum,  
G. t u r r i s ,  and t h e  g e n e r a  E u n o t i a ,  P i n n u l a r i a ,  and F r u s t u l i a .  T h i s  - 
s p e c i e s  compos i t ion  i s  d i s t i n c t i v e l y  d i f f e r e n t  from t h a t  of t h e  
Savannah R i v e r ,  and i s  c h a r a c t e r i s t i c  of c o o l ,  s l i g h t l y  d y s t r o p h i c  
and shaded w a t e r s .  The yellow-green a l g a e ,  Vaucher ia  spp. ,  occur-  
r e d  i n  o c c a s i o n a l  mats  d u r i n g  summer and blue-green a l g a e  were r a r e  
(ANS, 1953; 1957).  

Harvey (1975)  i n  b a s e l i n e  s t u d i e s  o f  Upper Three  Runs Creek 
p r i o r  t o  o p e r a t i o n  of  t h e  Flowing Streams L a b o r a t o r y  l i s t e d  t h e  
common a l g a e  of  t h a t  s t ream.  At tached  a l g a e  were  v e r y  common i n  
open a r e a s  of t h e  s t ream.  Diatoms were n o s t  abundant  w i t h  E u n o t i a ,  
Gonphonema, and T a b e l l a r i a  b e i n g  dominant. The most common g r e e n  
a l g a e  were S p i r o g y r a ,  Oedogonium, Mougeotia,  D r a p a r n a l d i a ,  and 
St igeoclonium.  The yellow-green a l g a e ,  Vaucher ia ,  was .common 
on t h e  sandy bottom. Three  r e d  a l g a e ,  Tuomeya, Audouine l l a , .  and 
Batrachospermum, were p r e s e n t ,  b u t  n o t  i n  g r e a t  abundance. The 
blue-green a l g a e  r e p r e s e n t e d  by O s c i l l a t o r i a ,  S c h i z o t h r i x ,  and 
Microco leus  were  v e r y  s c a r c e .  The a l g a l  compos i t ion  t h u s  r e f l e c t s  
t h e  e x c e l l e n t  w a t e r  q u a l i t y  of  t h i s  s o f t ,  b lack-water  s t ream.  

Four Mi le  Creek 

No sampl ing h a s  been conducted w i t h  r e g u l a r i t y  on Four Mile  
Creek. I n  t h e  zone of  t h e r m a l  s t r e s s ,  o n l y  t h e  t h e r m o p h i l i c  b lue-  
g r e e n  a l g a e  Phormidium sp.  and O s c i l l a t o r i a  sp .  s u r v i v e  r e g u l a r l y  
a l o n g  t h e  s h o r e l i n e  i n  w a t e r s  exceed ing  5 0  d e g r e e s  Cen t ig rade .  The 
f i l a m e n t o u s  g r e e n  a l g a e ,  S p i r o g y r a  sp. and Potamogeton d i v e r s i -  
f l o r a ,  a r e  abundant  i n  c o o l e r  r e g i o n s  where t e m p e r a t u r e s  a r e  com- 
monly w i t h i n  3 0  t o  37 d e g r e e s  C e n t i g r a d e  (Gibbons and S h a r i t z ,  
1974).  Upstream i n  t h e  non-thermal r e a c h e s ,  d ia toms  might be 
e x p e c t e d  t o  be  t h e  predominant and most d i v e r s e  pr imary p r o d u c e r ,  
b u t  p o p u l a t i o n s  would n o t  be dense  due t o  t h e  heavy s h a d i n g  from 
t h e  hardwood. o v e r s t o r y .  Blue-greens of  t h e  g e n e r a  MicrocoLeus, 
S c h i z o t h r i x ,  and O s c i l l a t o r i a  may be found on decay ing  o r g a n i c  
s u r f a c e s  such  as submerged l o g s  and l e a f  l i t t e r .  

P a t r i c k  (1974)  summarized t h e  e f f e c t  of  abnormal t e m p e r a t u r e s  
on a l g a l  communities i n  g e n e r a l .  Brown, e t  a l .  (1972) summarized 



t h e  t h e r m a l  e f f l u e n t s  from C Reac to r  on Four Mile  Creek. T y p i c a l  
t e m p e r a t u r e s  a r e  shown i n  Tab le  2.7.2.3-3. 

Tansey and F l i e rmans  ( 1  978) r e p o r t e d  t h a t - .  condensed foam 
t a k e n  from t h e  s u r f  a c e  of the rmal"  e f f l u e n t s  contai .ned h i g h  con- 
c e n t r a t i o n s  of a l g a e ,  f u n g i ,  p r o t o z o a ,  and i n v e r t e b r a t e s  t h a t  
canno t  grow a t  lower  t empera tu res .  Many of  t h e s e . o r g a n i s m s  were 
a p p a r e n t l y '  h e a l t h y  (e.g.  ,' normal ly  pigmerited a l g a e ,  m o t i l e  p ro to -  
zoa ,  and i n t a c t  cytoplasm).  U 

Vanderbosch (1 977)' i n  a  s u r v e y  of  t h e  p e r i p h y t i c  d i v e r s i t y  of  
two s i t e s  from Upper Three Runs Creek,  a  t h e r m a l  s i t e  on Four Mile 
Creek,  and s e v e r a l  s i t e s  a l o n g  a  s m a l l  pos t - the rmal  t r i b u t a r y  of 
Four Mile Creek ( C a s t o r  Creek) ,  l i s t e d  t h e  common g e n e r a  of p e r i -  
p h y t e s  and i n d i c a t e d  t h e i r  r e l a t i v e  abundance. I n  Upper Three  
Runs Creek a t  . l e a s t  27 g e n e r a  were c o l l e c t e d  w i t h  Euno t ia ,  Tabel-  . . 

l a r i a ,  Oedegonium, D r a p a r n a l d i a ,  Zygnema, Mougeotia,  M i c r o c y s t i s ,  
Lyngbya, and Chroococcus be ing  abundant .  The t h e r m a l  p o r t i o n  of 
Four Mi le  Creek had o n l y  1 1  g e n e r a . w i t h  F r a g i l l a r i a ,  Oedegonium, 
S t igeoc lon ium,  Sch izomer i s ,  and O s c i l l a t o r i a  a s  common. I n  add i -  
t i o n  t o  t h e s e  g e n e r a  Lyngbya, A r t h r o s p i r a , ' a n d  S p i r o g y r a  were , 

f r e q u e n t l y  obse rved  i n  t h e  non-thermal p o r t i o n s  of ~ o u r ~ i l e  
Creek. C a s t o r  Creek was c o l l e c t e d  more i n t e n s e l y  t h u s  y i e l d i n g  
49 g e n e r a ;  t h e  most common b e i n g  ~ s t e r i o n e l l a ,  T a b e l l a r i a ;  
Syned ia ,  F r u s t u l i a ,  Desmidium, O s c i l l a t o r i a ,  and Chroococcus. 

B. Macrophytes 

Hoy '(1953) gave a n  e a r l y  d e s c r i p t i o n  of  t h e  a q u a t i c  and semi- 
a q u a t i c  h a b i t a t s  of t h e  SRP-s i t e .  Aqua t i c  h a b i t a t s  i n c l u d e  both  
ponds a n d . s t r e a m s  a s . w e l l  a s  a  l a r g e  t r a n s i t i o n  a r e a  d u n g  them. 
The a q u a t i c  f l o r a  a l s o  depends somewhat on t h e  d e p t h  of  t h e  wa te r  
and t h e  s w i f t n e s s  uf t h e  c u r r e n t .  I n  ponds t h e  t y f i i c a l  f anwor t  
(Cabomba c a r o l i n i a n a ) ,  swamp l o o s e s t r i f e  (Recodon v e r t i c i l l a t u s ) ,  . . 

w a t e r  pennywort (Hydroco ty le  u m b e l l a t a ) ,  go lden  c l u b  (oront iurn  
aqus t i cum) ,  arrowhead ( S a g i t t a r i a  l a t i f o l i a ) ,  and sedges  (Cyperus 
spp . )  occur .  I n  s t r e a m s  t h e  more common p l a n t s  a r e  s p e c i e s  of  
w a t e r  weeds, b u t t o n b u s h ,  w a t e r  pepper  (Polygonum h y d r o p i p e r o i d e s ) ,  
t a p e  g r a s s  ( V a l l i s n e r i a  a m e r i c a n a ) ,  and a  number of  sedges .  These 
s t r e a m s  a r e  o f t e n  bordered  by b l a c k b e r r y  brambles  (Rubus spp . ) ,  
t a n g l e d  masses  of  s m i l a x  (Smilax s m a l l i i ) ,  and t h i c k e t s  of  d e v i l ' s -  
w a l k i n g - s t i c k  ( A r a l i a  s p i n o s a ) .  I n  some ponds,  t h e  w h i t e  w a t e r  
l i l y  (Nymphaea o d o r a t a )  i s  a n  e v i d e n t  a q u a t i c  p l a n t  (Gibbons,  
1970).  

I n  a more r e c e n t  s u r v e y  of t h e  Savannah R i v e r ,  e i g h t  macro- 
p h y t e s  were i d e n t i f i e d  f o r  t h e  Savannah River  (AWV, 1972, 1974).  
The d i s t r i b u t i o n  of t h e s e  p l a n t s  a l o n g  t h e  r i v e r  was s p o t t y .  
Large  c o n c e n t r a t i o n s  were found i n  a r e a s  of l e s s  c u r r e n t ,  i n  



oxbows, behind sand bars, and around spur dikes. All eight were 
rooted except Lemna sp., which, although having rootlets, floats 
on the surface and comes into the river from tributary creeks. 
The sessile plants are listed in Table 2.7.2.3-4. 

Angerman and Jones (1979) are currently characterizing the 
plant communities of the SRP site and plan to include macrophytes 
in their descriptions. 

U D D ~ ~  Three Runs Creek 

The stream bottom is mostly shifting sand with almost no 
rocks. Occasional fallen limbs and logs occur. Where the forest 
canopy is open, rooted vegetation such as Vallisneria americana 
and Potamogeton epihydrus occur. Small flood plains are dominated 
by Orontium aquaticum, Sagittaria latifolia, Ludwigia sp., and 
Polygonum sp. (ANS, 1951). Submerged logs support a luxuriant 
growth of several higher'aquatic plants. The riverweed, Podestemon 
ceratophyllum and Micranthemum umbrosina were especially abundant 
(ANS, 1951). 

Morse, et al. (1979) and Cain (1977) indicated the importance 
of macrophytes in providing habitats.for macroinvertebrates, 
especially insects. 

Four Mile Creek 

Areas near C Reactor thermal discharges routinely have tem- 
peratures exceeding 50 degrees Centigrade. In such areas thermo- 
philic bacteria and algae become the domtnant organism living in 
the water itself. Throughout much of this area of intense effect, 
temperatures are too high to allow the growth of any vascular. 
plants in the water or on the associated sediments (Sharitz, 
et al., 1974a; Bourque and Esch, 1974). 

Cain (1977) in Castor Creek, a small tributary which enters 
Four Mile Creek south of C Reactor, noted the presence of 17 
macrophytes in this branch. 

2.7.2.4 Consumers 

A. Fish 

Aquatic habitats for fish on the plantsite are numerous and 
diversified. They consist of natural and thermally stressed flowing 



s t r e a m s  and r i v e r s ,  ambient t empera tu re  and t h e r m a l l y  s t r e s s e d  
r e s e r v o i r s ,  C a r o l i n a  Bays, abandoned farm ponds, swamp c h a n n e l s ,  
and oxbow l a k e s  (Langley and M a r t e r ,  1973).  

F i s h  p o p u l a t i o n s  have been i n v e s t i g a t e d  more t h a n  any o t h e r  
g roup  of b i o t a  i n  t h e  s t r e a m s  of t h e  Savannah River  P l a n t .  Pre- 
o p e r a t i o n a l  s t u d i e s  i n i t i a t e d  by ANS i n  1951 i n c l u d e d  f i s h  s u r v e y s  
(ANS 1951, 1952a, 1952b),  which have been con t inued  on a g e n e r a l l y  
r e g u l a r  b a s i s  on t h e  Savannah River  t o  t h e  p r e s e n t .  Other  s u r v e y s  
i n c l u d e  t h o s e  made by Freeman (1954) ,  Smith,  e t  a l . ,  (1973) ,  
McFarlane (1976) ,  and Bennet t  and McFarlane (1979). C lugs ton  
(1973a) i n c l u d e d  a g e n e r a l  l i s t i n g  of SRP f i s h  a l s o .  The,Environ-  
m e n t a l  Report  (AWV, 1972) and The F i n a l  Environmental  Sta tement  
f o r  the  A l v i n  W. Vogt le  Nuclear  P l a n t  (AWV, 1974) ,  t h e  Barnwell. 
Nuclear  F u e l  P l a n t  Environmental  Report  (BNFP, 1971) ,  t h e  Barnwell  
Environmental  S ta tement  (BNFP, 1974) and Cooley and Farnworch 
(1974) l i s t  t h e  f i s h  of t h e  Savannah River.  Dahlberg and S c o t t  
(1971a,  1971b) g i v e  t h e  f r e s h w a t e r  f i s h  f o r  Georgia  and l i s t  t h e  
i n t r o d u c e d  f r e s h w a t e r  f i s h  of the .Savannah  River .  

More s p e c i f i c  f e a t u r e s  have been a d d r e s s e d  by o t h e r  r e s e a r c h -  
e r s .  Humphries (1965) examined t h e  movement of channe l  c a t f i s h  
i n  Upper Three  Runs Creek and t h e  Savannah River.  McFarlane,  
F r i e t s c h e ,  and M i r a c l e  (1978) q u a n t i f i e d  t h e  impact of impingement 
and e n t r a i n m e n t  of SRP o p e r a t i o n s  on Savannah *River f i s h  and no ted  
t h e  r o l e  of Upper Three Runs Creek i n  t h e  spawning of f is .h.  Mos- 
q u i t o  f i s h  (Gambusia a f f i n i s )  p o p u l a t i o n s  have been s t u d i e d  by 
Fa lke  and Smith (1974) and Ferens  and Murphy (1974) i n  Upper Three  
Runs Creek and t h e  the rmal  zones  of Four Mile  Creek. The biochem- 
i c a l  g e n e t i c s  of s u n f i s h  from Upper Three Runs Creek, Four Mile 
Creek,  and the rmal  w a t e r  s o u r c e s  were conducted by Yard ley ,  e t  a l .  
(1974).  McFarlane (1976) examined t h e  f i s h  d i v e r s i t y  of t h e r m a l l y  
and non- thermal ly  impacted s t r e a m s  of t h e  SRP.. Tinney and Gibbons 
(1977) examined t h e  i n v a s i o n  of pos t - the rmal  h a b i t a t s  by f i s h  
d u r i n g  p e r i o d s  of r e a c t o r  shutdown. Thompson and Gibbons (1978) 
examined t h e  f i s h  d i v e r s i t y  of a s m a l l  t h e r m a l l y  i s o l a t e d  t r i b u -  
tary of  Four N i l e  Creek. 

St reams of t h e  s o u t h e a s t e r n  A t l a n t i c  C o a s t a l  P l a i n  a r e  no ted  
f o r  t h e i r  d i v e r s e  f i s h  fauna.  Dahlberg and S c o t t  (1971) r e p o r t e d  
102 s p e c i e s  from t h e  Savannah Kiver  d r a i n a g e  bas in .  McFarlane 
(1976) r e p o r t e d  t h a t  64 of t h e s e  occur  i n  t h e  e n v i r o n s  of t h e  
Savannah R i v e r  P l a n t ,  and t h a t  79 s p e c i e s  have been r e p o r t e d  one 
o r  more t imes .  Bennett  and McFarlane (1979) l i s t  80 s p e c i e s  i n  
t h e  most up-to-date su rvey  of t h e  SRP s i t e .  T h e i r  l i s t i n g  i s  
g i v e a  Tab le  2.7.2.4-1. Tab le  2.7.2.4-2 i s  a summary l i s t  of 
f i s h  s p e c i e s  compiled from r e p o r t s  of ANS (1953, 1957, 1961, 1967, 
1970a,  1974, and 1377);  Freeman (1954);  and McFarlane (1976).  
A t o t a l  o f  106 s p e c i e s  from t h e  Savannah R i v e r ,  Upper Three  Runs 
Creek,  and Four Mile Creek a r e  l i s t e d .  At tempts  have been made i n  



T a b l e  2.7.2.4-2 t o  e l i m i n a t e  obv ious  d u p l i c a t i o n  th rough  e l imina-  
t i o n  of synonomy i n  taxonomic names. Tab le  2.7.2.4-3 p r e s e n t s  
synonomy and r e v i s i o n s  i n  t h e  taxonomy o f  f i s h e s  r e l e v a n t  t o  t h e s e  
su rveys .  Names used a r e  t h o s e  adopted by t h e  American F i s h e r i e s  
S o c i e t y  (AFS, 1970). Numbers of f i s h  s p e c i e s  r e p r e s e n t e d  i n  ANS 
c o l l e c t i o n s  a r e  shown i n  F i g u r e  2.7.2.4-1. 

None of  t h e  above a u t h o r s  excep t  Freeman (1954) h a s  r e p o r t e d  
s p e c i e s  abundance. Normally, on ly  p resence '  o r  absence  were i n d i -  o 

c a t e d .  Fur thermore ,  a  v a r i e t y  of c o l l e c t i o n  t e c h n i q u e s  were . 

u t i l i z e d  i n c l u d i n g  hook and ' l i n e ,  s e i n i n g ,  e l e c t r o f  i s h i n g  and 
t o x i f i c a t i o n  w i t h  ro tenone .  ANS c o l l e c t i o n s  i n c l u d e d  ro tenone  
t o x i f i c a t i o n  as a  s t a n d a r d  t e c h n i q u e  e v e r y  y e a r  excep t  t h e  i n i t i a l  
y e a r  of s t u d y  ( i . e . ,  1951).  The c o l l e c t i o n s  were  made a t  d i f f e r -  
e n t  t i m e s  o f  t h e  y e a r ;  by d i f f e r e n t  f i e l d  crews;  and a t  d i f f e r e n t  
l o c a t i o n s  w i t h  a  l a c k  of  a s s u r a n c e  of a  c o n s i s t e n t ' l e v e l  of e f -  . . 

f o r t .  Even w i t h o u t  s p e c i e s  abundance d a t a ,  however, i t  i s  s t i l l  
p o s s i b l e  t o  n o t e  t h e  d i s a p p e a r a n c e s  of some s p e c i e s  from c o l l e c -  
t i o n s ,  as w e l l  a s  t h e  appearance  o f  o t h e r s .  I n  ANS c o l l e c t i o n s  on 
t h e  Savannah R i v e r ,  t h e  f o l l o w i n g  s p e c i e s  have n o t  been c o l l e c t e d  
s i n c e  1960, a l t h o u g h  e a c h  o c c u r r e d  r e g u l a r l y  i n  c o l l e c t i o n s  from 
s e v e r a l  s t a t i o n s  b e f o r e  t h a t  d a t e :  

1. Channel c a t f i s h  ( I c t a l u r u s  p u n c t a t u s )  

2. White c r a p p i e  (Pomoxis a n n u l a r i s )  

3. Johnny d a r t e r  (Etheostoma nigrum) 

The w h i t e  c a t f i s h  ( I c t a l u r u s  c a t u s )  h a s  n o t  been t a k e n  s i n c e  1951 
and t h e  q u i l l b a c k  ( C a r p o i d e ~  c y p r i n u s )  h a s  no t  been t a k e n  s i n c e  
1956. The ohoopee s h i n e r  ( N o t r o ~ i s  l e e d s i i )  w a s  n o t  c o l l e c t e d  f o r  
twen ty  y e a r s  (1956-1976), bu t  was t a k e n  from a l l  s t a t i o n s  b e f o r e  
1956 and a g a i n  a t  a l l  s t a t i o n s  i n  1976. S i n c e  t h e  l a t e  s i x t i e s  
t h e r e  h a s  been a . s t e a d y  d e c l i n e  i n  t h e  f requency  of o c c u r r e n c e  of 
t h e  bow f i n  (Amia c a l v a ) .  During t h e  same approx imate  p e r i o d  t h a t  -- 
t h e  a fo rement ioned  s p e c i e s  began t o  d i s a p p e a r  from c o l l e c t i o n s ,  
s e v e r a l  o t h e r  s p e c i e s  which had n o t  p r e v i o u s l y  been c o l l e c t e d  
began t o  a p p e a r  and have been p r e s e n t  c o n s i s t e n t l y  s i n c e  abou t  
1965. These i n c l u d e :  

1. Rosyface  chub (Hybopsis r u b r i f r o n s )  

2. Creek chubsucker  (Erimyzon o b l o n g a t u s )  

3. Linde  topminnow , (Fundulus  l i n e o l a t u s )  

T h i s  change i n  compos i t ion  was approx imate ly  c o i n c i d e n t  w i t h  dredg-  
i n g  and channe l  s t r a i g h t e n i n g  on t h e  Savannah R i v e r  and t h e  comple- 
t i o n  of  t h e  H a r t w e l l  R e s e r v o i r  upstream. ' S p e c i e s  most a f f e c t e d  by 



t h e s e  d i s t u r b a n c e s  have  a p p a r e n t l y  l e f t  p a r t i a l l y  u n e x p l o i t e d  
n i c h e s ,  which p e r m i t t e d  o t h e r  s p e c i e s  t o  i n c r e a s e  i n  numbers and/  
o r  d i s t r i b u t i o n .  

Looking on ly  a t  t h e  number of s p e c i e s  i n  ANS c o l l e c t i o n s  f o r  
t h e  t ime  p e r i o d  (1951-1976), d a t a  from a l l  t h e  Savannah River  sam- 
p l i n g  s t a t i o n s  f o l l o w  a s i m i l a r  p a t t e r n  ( F i g u r e  2.7.2.4-1). A 
d r a m a t i c  i n c r e a s e  i n  number of s p e c i e s  c o l l e c t e d  d u r i n g  t h e  second 
sampling p e r i o d  (1955-1956) i s  apparen t .  The i n c r e a s e  can be ex- 
p l a i n e d  on t h e  b a s i s  of r e v i s e d  methodology ( i . e . ,  i n c o r p o r a t i n g  
r o t e n o n e  t o x i f i c a t i o ~ i )  and s t a b l l i z a t F o n  of w a t e r  l e v e l  and 
reduced s i l t  l o a d  r e s u l t i n g  from o p e r a t i o n  of Cla rk  H i l l  Dam. 
S i n c e  1960, s p e c i e s  numbers have g r a d u a l l y  d e c l i n e d  and become 
more v a r i a b l e  from s t a t i n n  t o ' s t a t i o n  and from one  ampl ling y e a r  
t o  t h e  n e x t ,  b u t  . t h e  number o f  s p e c i e s '  r ecorded  a t  a g i v e n  s t a t i o n  
h a s  g e n e r a l l y  remained i n  t h e  range o f  30 t o  40. The d e c l i n e  i n  
s p e c i e s  numbers i n  c o l l e c t i o n s  a f t e r  1960 i s  thought  t o  be a t t r i b -  
u t a b l e  t o  s u b s t r a t e  removal and d i s t u r b a n c e  and s i l t a t i o n  r e s u l t -  
i n g  from channe l  m o d i f i c a t i o n s  between 1956 and 1960. 

A t  S t a t i o n  2 on  Upper Three  Runs Creek,  25 s p e c i e s  were 
r e p o r t e d  from t h e  1951-1952 c o l l e c t i o n s  by ANS. The second 
c o l l e c t i o n  by ANS (1955) y i e l d e d  20 s p e c i e s ,  and sampling sub- 
s e q u e n t l y  was d i s c o n t i n u e d  u n t i l  1976, when 28 s p e c i e s  were 

, c o l l e c t e d  a t  a s i n g l e  sampl ing i n  t h e  s p r i n g .  There i s  no 
h i s t o r i c  ev idence  of changes i n  t h e  upper  Three  Runs, Creek 
wate r shed  t o  which any s i g n i f i c a n t  changes  i n  s p e c i e s  numbers 
may be a t t r i b u t e d .  

'Although s p e c i e s  d i v e r s i t y  i n  t h e ' s t r e a m s  i s  s l i g h t l y  l e s s  
t h a n  i n  t h e  r i v e r ,  a s u b s t a n t i a l  complement of s p e c i e s  seldom 
encounte red  i n  t h e  r i v e r  dominate t h e  d e t r i t i v o r e ,  t o p  c a r n i v o r e ,  
and minnow assemblages  of t h e  s t r e a m s  (DOE, 1978).  .Upper Three 
Runs Creek and t h e  a d j o i n i n g  swamp l a n d s  s e r v e  a s  impor tan t  breed- 
i n g  and spawning h a b i t a t s  f o r  shad ,  h e r r i n g ,  s t r i p e d  b a s s ,  and 
c h a n n e l  c a t f i s h .  American e e l  a l s o  o c c u r s  i n  i t s  wate r s .  

Four Mile Creek a p p a r e n t l y  had a d i v e r s e  f i s h  fauna  b e f o r e  
becoming t h e r u a l l y  impacted by C R e a c t o r  c o o l i n g  wate r s .  Freeman 
(1954) r e p o r t e d  3 3  s p e c i e s  from Four Mile Creek. Freeman (1954) 
r e p o r t e d  t h e  American e e l  a s  catadromous from Four Mile  Creek. 
Anadromous blueback h e r r i n g  o c c u r r e d  t h e r e  a l s o  (Smith ,  e t  a l . ,  
1973). These l i s t i n g s  i n d i c a t e  t h a t  o r i g i n a l l y  f i s h  moved f r e e l y  
th roughout  Four Mi le  Creek. 'Today f i s h  i n h a b i t  t h e  lower r e a c h e s  
n e a r  t h e  Savannah R i v e r  swamp and backwater pools  (Langley and 
MarLer, 1973).  McFarlane (IYjb) i n d i c a t e s  t h a t  even t h e  non- 
t h e r m a l  t r i b u t a r i e s  of t h e r m a l l y  s t r e s s e d  s t r e a m s  have l o s t  
s e v e r a l  hcadwater  s p e c i e s ,  a p p a r e n t l y  due t o  i s o l a t i o n  by t h e  
t h e r m a l  e f f l u e n t .  



With the exception of the mosquito fish, Gambusia affinis, 
few fish occur in the ,main stream of Four Mile Creek when thermal 
effluent is present. Mosquito fish are abundant in shallow periph- 
eral areas at temperatures up to about 41°C (Falke and Smith, 1974; 
Ferens and Murphy, 1974; and McFarlane, 1976). A few centrarchids 
may be present at lower temperatures. During reactor shutdown, 
the stream returns to ambient temperature and is invaded rapidly 
by fish from nonthermal areas (Tinney 'and Gi'bbons, 1977). 
Centrarchids, especially spotted sunfish and redbreast sunfish, 
are common during shutdown. They are eliminated as soon as the 
reactor effluent begins again. The diversity and abundance of 
species in the headwater tributaries of Four Mile Creek upstream 
from the thermal effluent are greatly reduced in contrast to com- 
parable areas of Upper Three Runs Creek. McFarlane (1976) col- 
lected only four species (Esox -- niger, Notropis lutipinnis, 
Notropis hypselopterus, and Gambusia affinis) from the upper 
tributaries' of Four Mile Creek. . This may be a low estimate, 
however, because Thompson and Gibbons (1978) collected 11 species 
(Anguilla rostrata, Aphredoderus sayanus, Erimyzon oblongus, 
E. sucetta, Esox americanus, Gambusia affinis, Ictalurus natatis, - 
Lepomis auritus, L. gulosus, L. punctatus and Micropterus 
salmoides) from a-small tributary. Castor Creek. . of Four Mile . , 
Creek. 

Gambusia affinis is an important mosquito control fish. Its 
eurythermal nature makes it a potentially useful species in ther- 
mally affected waters. At the highest temperatures in sampling 
areas from Four Mile Creek, it was the only fish present (Falke 
and Smith, 1974; Ferens and Murphy, 1974; McFarlane, 1976). 

The fish community of the SRP swamp is poorly known. Its 
utilization as a spawning zone and nursery for anadromous shad 
and herring has been noted. The influences of thermal effluent 
relcases upon spawning success, species movement,' and compositiori 
are unknown (DOE, 1978). 

B. Fish Species of Special.Cuncern - 

McFarlane, et al. (1978) summarized. much of the impact of SRP 
operations on fishes of the Savannah River. They list as fish.of 
special concern the shortnose sturgeon (Acipenser brevirostrum), 
the American Shad (Alosa - sapidissima), the channel catfish 
(Ictaluius puncraeus), thestripedass (Morone saxatilis), and 
the blueback herring ( aestivalis), and possibly the American 

P 

eel (Anguilla rostrata). Of these the American shad, the striped 
bass, and the blueback herring are anadromous; that is, migrating 
from saltwater to freshwater for spawning. Other anadromous spe- 
cies near the SRP include hogchokers (Trinectes maculatus) and 
hickory shad (Alosa mediocris). The American eel is catadromous; 



t h a t  i s ,  m i g r a t i n g  'from f r e s h w a t e r  t o  s a l t w a t e r  f o r  spawning. 
Upper Three  Runs Creek and a n  a d j a c e n t  f l o o d p l a i n  s e r v e  a s  a 
spawning zone and n u r s e r y  f o r  s t r i p e d  b a s s  (McFarlane,  e t  a l . ,  
1978; Langley and Mar te r ,  1973; Clugs ton ,  1973a).  The catadromous 
American e e l  o c c u r s  i n  Upper Three  Runs Creek (Langley and Mar te r ,  
1973; Freeman, 1954). 

The on ly  s i g n i f i c a n t  commercial  s p e c i e s  a r e  t h e  American shad 
and c h a n n e l  c a t f i s h  (Goodwin and Adams, 1969). These a r e  e x p l o i t e d  
t o  a l i m i t e d  degree  by l o c a l  f i shermen.  S p o r t  f i she rmen  a r e  t h e  
p r i n c i p a l  cons'umers of o t h e r  r i v e r  f i s h e s ,  p r i n c i p a l l y ,  s u n f i s h e s  
and  c r a p p i e .  S t r i p e d  bass  a r e  popula r  q u a r r y  of f i shermen  i n  t h e  
Augusta a r e a .  

S h o r t n o s e  S tu rgeon  

The S h o r t n o s e  s t u r g e o n  i s  t h e  o n l y  endangered s p e c i e s  of f i s h  
known from t h e  Savannah River  (FWS, 1979). It i s  r e s t r i c t e d  t o  
t h e  t i d e w a t e r s  and h a s  n o t  been r e p o r t e d  n e a r  t h e  SRP. 

American Shad 

T h i s  anadromous s p e c i e s  a s c e n d s  t h e  Savannah River  i n  e a r l y  
s p r i n g  as f a r  a s  t h e  dams upst ream from t h e  SRP permi t .  Thus i t  
spawns above o r  n e a r  t h e  SRP. The semi-buoyant eggs  a r e  c a r r i e d  
downstream p a s t  t h e  SRP and can  become e n t r a i n e d  on i n t a k e  f a c i l -  
i t i e s .  Few shad l a r v a e  h a t c h  n e a r  SRP. J u v e n i l e s  m i g r a t e  back up 
t h e  r i v e r  and a r e  a t t r a c t e d  t o  t h e  i n t a k e  c a n a l s ;  however, t h e y  a r e  
o n l y  r a r e l y  impinged. A f e u  a d u l t s ,  t y p i c a l l y  emac ia ted ,  a r e  
impinged l a t e  i n  t h e  spawning season.  American shad commonly d i e  
f o l l o w i n g  t h e i r  .once- in-a- l i fe t ime spawning i n  s o u t h e r n  r i v e r s .  
Repeated l i f e t i m e  spawning h a s  been no ted  f o r  the Savannah .River 
(Cooley and Farnworth,  1974). Thus t h e  impact of t h e  SRP upon t h e  
American shad i s  l i m i t e d  t o  e n t r a i n m e n t  of shad eggs  f o r  a t h r e e -  
month p e r i o d  (McFarlane,  e t  al., 1978). 

Channel C a t f i s h  

T h i s  f i s h  i s  e x p l o i t e d  t o  a l i m i t e d  d e g r e e  by l o c a l  f i s h e r -  
men. C a t f i s h  spawn i n  n e s t s  which t h e y  c o n s t r u c t  and t h e y  guard 
t h e i r  eggs  and young. Humphries (19G5) d e t a i l e d  movements of 
c h a n n e l  c a t f i s h  i n  Upper Three  Runs Creek and t h e  Savannah River .  
These f i s h  move into Upper Three Runs Creek i n  the  s p r i n g  f o r  
spawning i n  May and Junc.  They move downstream and ou t  of t h e  
s t r e a m  l a t e r  i n  June  and J u l y  w i t h  few remaining y e a r  round i n  t h e  
s t  ream. 



S t r i p e d  Bass 

The s t r i p e d  b a s s  h a s  unique.  spawning h a b i t s  i n  t h e  Savannah 
River .  Some i n d i v i d u a l s  spend most of t h e  y e a r  i n  upst ream w a t e r s  
and m i g r a t e  downstream f o r  spawning. S ince  t h e  s t r i p e d  b a s s  i s  n 
f r e e  spawner, t h e  eggs  must be suspended i n  t h e  wa te r  a s  t h e y  
f l o a t  downstream b e f o r e  ha tch ing .  The eggs a r e  h e a v i e r  t h a n  w a t e r  
( s p e c i f i c  g r a v i t y  - 1.005),  t h u s  t h e r e  must be v e r t i c a l  t u r b u l e n c e  
and a s u f f i c i e n t l y  long  s t r e t c h  of unimpeded s t r e a m  bed f o r  t h e  
eggs  t o  t r a v e l  b e f o r e  t h e y  h a t c h  36-72 h o u r s  a f t e r  being l a i d .  
The l as t  eggs  t o  be observed i n  t h e  r i v e r  u s u a l l y  a r e  found a t  t h e  
end o f  May (Cooley and Farnworth ,  1974).  , 

Spawning can  occur  i n  a p o r t i o n  of a channe l  upst ream from 
SRP; c o n g r e g a t i n g  o c c u r r i n g  n e a r  t h e  o u t f a l l s  of t h e  Augusta 
c a n a l  and t h e  New Savannah Bluff  Lock and Dam (McFarlane,  e t  a l . ,  
1978; Dudley, e t  a l . ,  1977). Upper Three  Runs Creek i s  r e p o r t e d  
a l s o  t o  s e r v e  a s  a spawning zone and n u r s e r y  f o r  s t r i p e d  b a s s  
(Langley and Mar te r ,  1973; Clugs ton ,  1973a).  Dudley, e t  a l .  
(1975, 1977) no ted  t h a t  t h e  L i t t l e  Black River ,  a s m a l l  branch of 
t h e  Savannah River  n e a r  Savannah, Georg ia ,  i s  t h e  most i m p o r t a n t  
spawning ground f o r  s t r i p e d  b a s s  i n  t h e  Savannah River.  

Blueback H e r r i n g  

T h i s  f o r a g e  f i s h  i n  t h e  Savannah River  h a s  no commercial o r  
s p o r t  f i s h i n g  v a l u e  and i s  e s s e n t i a l l y  unexp lo i t ed .  It a s c e n d s  
t h e  f i v e r  t o  spawn i n  l a t e  s p r i n g .  'I'he eggs a r e  a d h e s i v e  and n o t  
e n t r a i n e d  but  l a r v a l  f i s h  a r e  e n t r a i n e d .  J u v e n i l e  f i s h  a r e  typ- 
i c a l l y  n o t  impinged (McFarlane,  e t  a l . ,  1978). 

Mosquito F i s h  

The mosquito '  f i s h ,  because  of i t s  eury thermal  n a t u r e ,  makes 
i t  a . u s e f u 1  s p e c i e s  i n  t h e r m a l l y  a f f e c t e d  w a t e r s  such  a s  Four Mile  
Creek where i t  may be t h e  o n l y  f i s h  p r e s e n t  ( F a l k e  and Smith,  1974; 
F e r e n s  and Murphy, 1974; McFarlane,  1976).  It o c c u r s  i n  l a r g e  n u -  
b e r s  a l o n g  t h e  s h a l l o w  p e r i p h e r a l  a r e a s  a t  t empera tu res  i n  e x c e s s  
of 40 d e g r e e s  Cen t ig rade .  

M a c r o i n v e r t e b r a t e s  a s  d i s c u s s e d  h e r e i n  i n c l u d e  a l l  t h e  i n v e r -  
t e b r a t e s  w i t h  t h e  e x c e p t i o n  of protozoa.  I n  t h e  ANS c o l l e c t i o n s ,  
d a t a  f o r  a q u a t i c  i n s e c t s  and o t h e r  i n v e r t e b r a t e s  were r e p o r t e d  
s e p a r a t e l y .  These d a t a  have been combined i n  T a b l e  2.7.2.4-4. 
The two groups  occupy similar h a b i t a t s  -- t h e y  are a s s o c i a t e d  w i t h  



the substrate; they are relatively statio'nary except as movement 
may occur with downstream drift; and they are subject to impact 
from similar factors (e.g., substrate disturbance and predation by 
fish). Functionally, they are diverse and fulf.il1 the niches of 
predators, grazers, filter feeders, and in the case of insects, 
are not confined to the aqueous medium for their entire life 
cycle. Collections for macroinvertebrates were made in a variety 
of ways, including. scraping of substrates, dip nets, Needham 
Scrape.r, dredge samples, and sieves. A complete description of 
field and laboratory procedures for ANS collections is given by' 
Patrick, et al. (1967). The number of aquatic macroinvertebrate 
species represented in ANS collections are shown in Figure 2.7.2.4-2. 

Gold (1952) contains limited data on invertebrates of the 
Savannah River and its tributaries and also provides an interest- 
ing 'historical reference. 

Savannah River 

A summary of insect and noninsect aquatic invertebrates col- 
lected from 1951 through 1976 is presented in Table 2.7.2.4-4. 
There is a dominant pattern evident from the table, which began in 
the mid-fifties (i.e., 1955-1956). The greatest number of species 
collected in a single sampling year was during the initial year of. 
the study (1951-1952). Immediately thereafter, the total number 
of species collected at every station declined to less than half 
that of the initial year. Apparent recovery' from this decline did 
not occur until the early sixties. Complete recovery has not 
taken place even after 25 years. The reduction in the number of. 
species during the 1950's has been attributed to dredging in the 
river, which had been initiated by 1955 (Patrick, et al., 1967). 
Stabilization of river discharge and elimination of habitat 
through reduction in flooding of back-levee sloughs and ponds may 
also have contributed to the decline. The groups most affected by 
the river dredging were rotifers, Baetid and Heptagenid mayflies, 
Perlld Plecopretans, Odonates, Hemipterans, Dystiscid and Gyrinid 
Coleopterans, and the Chironomids (formerly Tendipids). 

Because nacroinvertebrates play an important role in the 
aquatic ecosystem, reduction in their diversity and abundance in 
the Savannah River may be responsible for subsequent changes in 
fish populations. The elimination of food supply and of selec- 
tive grazers and predators may well be responsible for the varia- 
bility and instability of other trophic levels. The most dramatic 
reduction fri populations and species among the noninsectan fauna 
occurred in the crustacea, the oligochaete worms and pelecypods. 
These groups are sensitive to 'siltation. Pulmonate gastropods 
were also less abundant, but were able to survive by attachment to 



s e v e r a l  a r e a s  of r i p r a p  p laced  p r i o r  t o  1951 f o r  channe l  s t a b i l i -  
z a t i o n  ( P a t r i c k ,  e t  a l . ,  1967). 

Of t h e  i n s e c t a n  fauna ,  b e e t l e s  comprised t h e  g r e a t e s t  num- 
b e r  of s p e c i e s ,  when a l l  s u r v e y s  a r e  cons idered .  Mayf l i es  
( ~ ~ h e m e r o p t e r a )  and d r a g o n f l i e s  ( 0 d o n a t a ) ' w e r e  r e p r e s e n t e d  by t h e  
l a r g e s t  number of s p e c i e s  among t h e  e a r l i e r  su rveys .  Following 
t h e  d r a s t i c  d e c l i n e  i n  s p e c i e s  i n  t h e  p e r i o d  1955 th rough  1960, 
t h e  D i p t e r a  were r e p r e s e n t e d , b y  t h e  most s p e c i e s  ( P a t r i c k ,  e t  a l . ,  
1967) ,  i n d i c a t i n g  a  g e n e r a l  d e c l i n e  i n  env i ronmenta l  q u a l i t y .  

~ e o r g i a  Power Company, i n  conduc t ing  s u r v e y s  of t h e  Savannah 
River  i n  1971 and  1972 (AWV, 1972, 1974),  summarized t h e  b e n t h i c  
i n v e r t e b r a t e s  as shown i n  T a b l e  2..7.2.4-5. 

The Savannah River  s u p p o r t s  a  d i v e r s e  b e n t h i c  fauna  i n  t h e  
v i c i n i t y  o f  t h e  SRP s i t e .  Most of t h e  s u i t a b l e  h a b i t a t  i s  asso-  
c i a t e d  w i t h  a r e a s  of s h a l l o w  wate r  w i t h  s i l t e d  s u b s t r a t e  o r  i n  
marshy a r e a s  and q u i e t  backwaters .  The bottom of t h e  r i v e r  con- 
sists p r i m a r i l y  o f  s h i f t i n g  sand t h a t  does n o t  p r o v i d e  optimum 
h a b i t a t  f o r  bottom-dwelling i n v e r t e b r a t e s .  The n a t u r a l  h i s t o r y  of 
t h e  more common i n v e r t e b r a t e s  of t h e  Savannah River  i s  g i v e n  by 
t h e  f o l l o w i n g  s y n o p s i s  (AWV, 1972, 1974).  

Scud - H y a l l e l a  

H a b i t a t  P r e f e r e n c e  - Most ly  c o n f i n e d  t o  t h e  s u b s t r a t e  i n  a  
wide v a r i e t y  of u n p o l l u t e d  s t r e a m s ,  l a k e s ,  ponds,  
and brooks.  

Feeding h a b i t s  - Omnivorous, g e n e r a l  scavengers .  They w i l l  
consume a l l  k i n d s . o f  p l a n t  and an imal  m a t t e r .  Only 
r a r e l y  do t h e y  a t t a c k  and f e e d  on l i v i n g  a n i a ~ a l s .  

Breeding - ' .Breeding t a k e s  p l a c e  between February and October ,  
depending on w a t e r  t empera tu re .  Each female  a v e r a g e s  
15 broods  i n  150 days  of b reed ing  season. . 

Leech - Hirudinea 

H a b i t a t  P r e f e r e n c e  - Ponds,  marshes ,  l a k e s ,  and s l o w  s t r e a m s  
where p l a n t s , , s t o n e s  and d e b r i s  a f f o r d  concealment.  

Feeding h a b i t s  - Blood s u c k e r s ,  scavengers  and p r e d a t o r s .  
Breeding - Most l e e c h e s  e n c l o s e  eggs  i n  a  cocoon which i s  

d e p o s i t e d  on o r  i n  t h e  s u b s t r a t e  between May and 
August. Some s p e c i e s  produce b a t c h e s  of eggs f o r  
p e r i o d s  of f i v e  t o  s i x  months, and empty-cocoons 
may be found a s  l a t e  as October and November. 



Midges - Chironomidae 

Habitat Preference - Larvae occur everywhere in aquatic vege- 
tation and on the bottom'of all types of bodies of 
fresh water. 

Feeding Habits - Larvae chiefly herbivorous and feed on algae, . 
higher aquatic plants, and organic detritus. Some are 

. - .predaceous. ' 
Breeding - Some species may have a number of generations each 

year, and may emerge as adults in such numbers as 'to 
become pests around lake and stream-side 'areas. 

Planeria - Dugesia 

~abitat Preference - May be found on or under stones in water 
. . 

with velocity up to 80-100 t~i/sec: 
Feeding.habits - Living, dead or.crushed animal matter. 
Breeding - Sex organs develop in cool months,. lay eggs in May 

and June. Organs degenerate with warm weather.; other 
reproduction by fission all year long. 

. . .  

Aquatic Earthworms - Oligochaeta . 

Habitat Preference - Mud and debris of pools, ponds, streams 
. and lakes. 

Feeding habits - Mud, leaves, etc. which settle out of the 
water. 

Breeding - Cocoons of embryos are deposited on rocks, vege- 
tation, debris in late summer and early fall. 

Snails - Physa and Gyraulus. 

Habitat Preference -' Shallow areas of reasonably clean, alka- 
line streams and lakes. In greatest abundance near 
moderate amounts of aquatic vegetation and organic 
debris. 

Feeding Habits - Living algae on submerged surfaces. Also 
dead algae and dead animal material. 

Breeding - Oviposition occurs.in spring and may contin~e into 
summer and early fall. 

Dance Flies - Empididae 

Habitat Preference - Adults frequent moist situations. Some 
species live along seashore. Larvae are aquatic. 

Feeding Habits - Adults feed on small invertebrates at water's 
edge, larvae have been known to feed on larvae of 
Simulium in swift streams. 



Breeding - The immegur.e s t a g e s  of most g roups ,  where known, 
b reed  i n  damp e a r t h ,  decay ing  wood o r  v e g e t a t i o n ,  
u s u a l l y  inxmooded a r e a s  o r  under ba rk  of t r e e s .  

Black F l i e s  - S i m u l i i d a e  

- H a b i t a t  Preferenc.ee-c.Larvae occur  i n  t h e  s h a l l o w s  of s w i f t  
water .  Tkk&:are t i g h t l y  a t t a c h e d  t o  rocks  and vege- 
t a t i o n .  Avlalts l i v e  n e a r  t h e  s t ream o r  r i v e r .  

Feeding H a b i t s  - PSadkton and o r g a n i c  d e b r i s  s t r a i n e d  from 
w a t e r  by a k a f i i o r  f ans .  

Breeding - May be fPom one t o  s e v e r a l  g e n e r a t i o n s  p e r  y e a r ,  
and adu l t spway .be  p r e s e n t  i n  such numbers d u r i n g  
c e r t a i n  tiinesyof t h e  y e a r  a s  t o  be unbearable .  
Females praduee i r r i t a t i n g  b i t e s  on warm blooded 
a n i m a l s ,  andsmay c a u s e  damage t o  l i v e s t o c k .  

. . 

C a d d i s f l y  - Cheumatopsyche 
. . 

H a b i t a t  P re fe rencee- lza rvae  l i v e  i n  r e t r e a t s j c o n s t r u c t e d  of 
a n e t  spunc i rmthe  c u r r e n t  of smal le r ' . and  warmer ' . 
r i v e r s  thasyHydropsyche. 

Feeding H a b i t s  - :DM.toms, a l g a e  and h i g h e r  p l a n t s .  
Breeding - A d u l t s W m w l  i n t o  w a t e r  and l a y  eggs on o r  under 

s t i c k s  o r  s t o n e s .  

H a b i t a t  P r e f e r e n c e i e  k : r v a e  b u i l d  t u b e l i k e  r e t r e a t  concea led  
i n  a crevffm->t&i caniouflaged by b i t s  of wood, vegc ta -  
t i o n  o r  cit=&'r h a t e r i a l .  ~ o s t  o f t e n  found i n  l a r g e r ,  
c o o l e r  s t r m m s : ' t h a n  t h e  Cheumato~svche.  < 

. F e e d i n g - H a b i t s  - Feed on a  preponderance o f  d ia toms ,  o t h e r  
. a l g a e ,  and F i g h e r  p l a n t s .  

Breeding - - ~ & l t s  F a t a c h  eggs t o  submerged o b j e c t s .  
. . . . 

Caddisf  l y  . -  I\le.ui.ec;1'ipsis 

H a b i t a t . P r e f e r e n c e a +  Larvke b u i l d  r q t r e a t s  .such as s i l k e n  
t u n n e l s  ' o n c a q u a t i c  p l a n t s  o r  bu.rrow i n t o  sandy s t r e a m  
beds. Moit? 'abundant i n . r i v e r s  o f ' m o d e r a t e  t o  r a p i d  
flow. 

Feeding .Habi t s  - D i a t o m s , , a l g a e  and h i g h e r  p l a n t s .  
Breeding - Adul t s  a t t a c h  eggs  t o  submerged o b j e c t s .  

C a d d i s f l y  - OeceLis 

H a b i t a t  P r e f e r e n c e l -  T h e ' l a r v a e  b u i l d  a c a s e  which i s  cons- 
t r u c t e d  ogrsand g r a i n s  cemented t o g e t h e r .  Abundant 
i n  s t reamskand l a k e s  i n  w e l l - a e r a t e d  .water .  



Feeding H a b i t s  - Predaceous on o t h e r  i n v e r t e b r a t e s .  
Breeding - Adul t s  a t t a c h  eggs t o  submerged o b j e c t s .  

Aqua t ic  s n a i l s  (Gast ropoda)  have been c o l l e c t e d  by t h e  ANS 
i n  s u r v e y s  of t h e  Savannah River  s i n c e  1952. Wood and W i n e r i t e r  
(1979)  conducted a  more r e c e n t  s u r v e y  of t h e  g a s t r o p o d s  i n  1976 
and  1977 i n c l u d i n g  f o u r  s i t e s  from Upper Three Runs Creek and one 
s i t e  from Four Miie  Creek. 
Lyogyrus granum and eggs  o f  
Three  Runs Creek and a d u l t s  

Adul t s  o f -  Campeloma decisum and 
P h v s e l l a  SD. were t a k e n  from U D D ~ ~  . . 
of Campeloma decisum from Four Mile 

Creek. 

Upper Three  Runs Creek 

A few e a r l y  s u r v e y s  of i n v e r t e b r a t e s  a r e  a v a i l a b l e  f o r  Upper 
Three  Runs Creek. The f r e s h w a t e r  sponges  of t h e  SRP s i t e  inc lud-  
i n g  s p e c i e s  f o r  Upper Three Runs Creek and Four Mile  Creek were 
l i s t e d  by Penny (1954) and f o r  Sou th  C a r o l i n a  i n  g e n e r a l  by Penny 
(1956). Cross  (1955) completed a  taxonomic survey  of t h e . d r a g o n -  
f l i e s  (Odonata) of Upper Three  Runs Creek and Four Mile  Creek. 
S c o t t ,  e t  a l .  (1959) l i s t e d  mayfly nymphs of t h e  genus Tor topus  a s  
common n e a r  t h e  mouth of Upper Three  Runs Creek and t h e  Savannah 
River  ( s e e  a l s o  Gold,  1952). C o l l e c t i o n s  of m a c r o i n v e r t e b r a t e s  
f rom Upper Three  Runs Creek were a l s o  t a k e n  a t  S t a t i o n  2 by'ANS 
i n  1951, 1955, and  1956. These d a t a  a s  no ted  e a r l i e r  , a r e  summar- 
i z e d  i n  T a b l e s  2.7.2.4-4 and F i g u r e  2.7.2.4-2. 

I n s e c t  s u r v e y s  from Upper Three Runs Creek a r e  numerous. 
S c o t t ,  e t  a l .  (1959) no ted  t h e  p r e s e n c e  of nymphs of t h e  mayfly 
genus Tor topus  from c l a y  banks n e a r  t h e  mouth o f  Upper Three Runs 
Creek. Cross  (1955) l i s t e d  a  number of d r a g o n f l y  s p e c i e s  co l -  
l e c t e d  from u p p e r  Three Runs Creek and Four Mile Creek observed i n  
a s u r v e y  o f  t h e  SKP s i t e .  C o l l e c t i o n s  o r  s i g h t i n g s  of a d u l t s  were 
common n e a r  numerous s m a l l  ponds on t h e s e  waterways a t  t h a t  t'ime. 
Howell and Gentry  (1974) i n  a s u r v e y  of Upper Three  Runs Creek 
c o l l e c t e d  545 i n s e c t  i n d i v i d u a l s  r e p r e s e n t i n g  54 s p e c i e s .  I n  
t h e i r  c o l l e c t i o n s ,  s t o n e f  l i e s  ( P l e c o p t e r a )  , d r a g o n f l i e s  (Odonata) , 
m a y f l i e s  (Euphgmeroptera),  c a d d i s  f l i e s  ( T r i c h o p t e r a ) ,  and a q u a t i c  
t r u e b u g s  (Hemiptera)  were w e l l  r e p r e s e n t e d  w i t h  fewer  i n d i v i d u a l s  
of a q u a t i c  f l i e s  ( D i p t e r a )  and a q u a t i c  b e e t l e s  ( C o l e o p t e r a ) .  The 
d i v e r s i t y  i n d e x  f o r  a q u a t i c  i n s e c t s  was 4.4 i n  Upper Three  Runs 
Creek,  3.2 i n  S t e e l  Creek ( a  pos t - the rmal  recovery  s t r e a m ) ,  and 
1.2 i n  Pen Branch ( a  the rmal  s t r e a m  s i m i l a r  t o  Four Mile Creek).  

Aqua t ic  i n s e c t s  were c o l l e c t e d  from as many d i f f e r e n t  hab i -  
t a t s  as p o s s i b l e  i n  Upper Three  Runs Creek and from two of i t s  
main t r i b u t a r i e s ,  T inker  Creek and M i l l  Creek, by Harvey (1975).  
Both Upper Three  Runs Creek and T i n k e r  Ceeek have l a r g e  a r e a s  of 



sand, soft silt, and occasional patches of rock substrate. All 
streams contained logs, sticks, and limbs which were excellent 
substrates for many insects. The mayflies, represented by 27 
species, were very common in all tributaries. "Hexagenia, 
Isonychia, Dolania, and Stenonema were the most common genera in 
Upper Three Runs Creek. Caddis flies (27 species) were equally 
diverse; Triaenodes , Mola.nna, ~ ~ c n o ~ s ~ . c h e ,  Hydropsyche, and 
Phylocentropus were well represented. The most common stoneflies 
were Togoperla, Pteronarcys, Acroneuria, and Perlesta. Twenty-six 
species of midges were found in Upper Three Runs Creek. Dragon- 
flies, damselflies, spongilla flies, and aquatic bugs were repre- 
sented by fewer species. 

. The aquatic insects of Upper Three Runs Creek were again sur- 
veyed by Morse, et al. (1979) from September 1976 to August 1977, 
using' a variety of collection methods ranging from benthic net 
co11ections"to light traps. These studies are continuing. At 
least 3'21 species of aquatic insects other. than Diptera were iden- 
tified from 28,178 specimens from six sites. Of the more common 
species, collected in benthic samples, the majority (21 of 25 spe- 
cies) are either climbers, clingers, or sprawlers which require 
solid substrate habitats of various types. The other 4 species 
are burrowers in the sandy stream bottom. These 25 species also 
represent a broad range of functional groups with organisms in the 
stream feeding on drifting detritus, periphyton, allochthonous 
materials, and other macroinvertebrates. Vascular plant herbivores 
are relatively less common. Trichopterans are the primary fil- 
terers and shredders. Species,of elmid beetles and mayflies 
constitute the most significant sediment feeders and scrapers of 
periphyton. The primary predators are stoneflies and gomphid. 
dragonflies. 

The aquatic insect fauna of the Upper Three Runs Creek drain- 
age basin is unique. It not only includes rare species, but also 
contains species not often found living together in the same fresh- 
water system. This spring fed stream is colder and generally 
clearer than most surface waters at its low elevation. As a re- 
sult, many typically northern and mountain species co-exist here 
with southern lowlatld species. For example, the species of the 
dragonfly genus Ophiogomphus are distributed mainly i.n northern 
North America; the beetle Oulimnius latiusculus is rarely found 
away from fast-flowing Appalachian streams; the caddisfly 
Lepidostoma carrolli was previously known only from Maine, New 
Jersey, and Tennessee; the caddisfly Hydroptila strepha only from 
New Hampshire, Pennsylvania, Maine and a mountain stream in Pickens 
County, South Carolina, and the caddisfly Triaenodes inflexus only 
from the mountains of South Carolina and Tennessee. On the other 
hand, the caddisflies Chimarra florida, Neureclipsis melco, and 
Agarodes libalis are know only from a few'similarly spring-fed, 
lowland, southeastern streams. Four species of elmid beetles 



(Gonielmis dietrichi, Stenelmis antennalis, S. convexula, and 
Microcylloepus pusillus lodingi) are charact~ri~ticall~ found only 
in the Gulf region (Morse, et al., 1979). 

It is clear that the insect fauna of Upper Three Runs Creek 
and its tributaries are unusual, reflecting the probability that 
the various ecological parameters of the stream are peculiar and 
highly variable from one spot to another and that taken together 
have persisted here for a very long time. Insect species discov- 
ered in the study by Morse, et al. (1979) include a new species 
of the beetle genus Steneluis, at least three new species of 
Trichoptera, one new species of the mayfly genus Pseudocloeon, and 
apparently a new genus of Chirono~nidae. Other species are very 
rare or their populations in Upper Three Runs creek are far re- 
moved from their usual ranges. There are new state reco.rds for a 
number of species despite intensive aquatic insect collecting in 
recent years over much of the rest of South Carolina (DOE, 1978). 

Hobbs, et al. (1977) in a survey of tlie SRP site listed 
nine decapod crustaceans for Upper Three Runs Creek including, - - 
Palaemonetes paludosus, Cambarus latimanus, Procambarus hirsutus, 
Faxonella clypeata, Procambarus troglodytes, Procambarus 
pubescens, Procambarus acutus acutus, Procambarus raneyi, and 
Cambarus sp. He gave a brief description of their life history 
and ecology. 

Four Mile Creek 

Less information is available on the macroinvertebrate pop- 
ulations in Four Mile Creek. The available data indicate that 
invertebrate populations downstream from the heated effluents from 
C Reactor are limited. Upstream, populati-ons are more restricted 
in their diversity and abundance due to the isolating influence of 
high temperatures on recruitment fr0.m downstream. The insect 
fai~na are expected to be bcttcr developed than the Lisl~ Lau~la 
due to the ability of insects to reinvade during adult flight 
(McFarlane, 1976). flowell and Gerllrry (1974) noted a marked de- 
cline in insect diversity in the thermally impacted Pen Branch 
with the most common insects being aquatic true-bugs (Hemiptera) 
and flies (Diptera, primarily Chironomidae). Almost 96 percent of 
the aquatic insects collected in the thermal stream were of two 
species, a corixid backswimmer (Hemiptera) and a chironomid 
(Diptera) (Gibbons and Sharitz, 1974; Howell and Gentry, 1974). . 

Nymphs of dragonflies from Four Mile Creek have been used to 
study the effects of thermal effluents by a variety of invest.i- 
gators (Martin and Gentry, 1974; Garten and Gentry, 1976; and 
Martin, et al. , 1976). 



The i n s e c t  f a u n a  f o r  t h e  non-thermal p o r t i o n s  of Four Mi le  
Creek a r e  n o t  w e l l  known, b u t  may be s i m i l a r - i n  p a r t  t o  C a s t o r  
Creek. Cain  (1977)  su rveyed  t h e  summer a q u a t i c  i n s e c t s  of C a s t o r  
Creek,  a s m a l l  t r i b u t a r y ,  j u s t  s o u t h  of C Reactor .  The c r e e k  r u n s  
t h r o u g h  a mixed p i n e  and d e c i d i o u s  woods and had been used t o  r e -  
c e i v e  c o o l i n g  water .  A g r e a t  amount of  e r o s i o n  o c c u r r e d  and a s  a 
r e s u l t  C a s t o r  Creek i s  no,w l o c a t e d  i n  a r a v i n e .  The bed i s  sandy 
wi-th s m a l l  s t o n e s  i n  some a r e a s  and beaver  dams have m o d i f i e d  t h e  
c r e e k ,  c r e a t i n g  a s e r i e s  of r i f f l e s  and poo l s .  Much of  t h e  c r e e k  
i s  unshaded and h a s  a d i v e r s e  p l a n t  community w i t h  numerous spe-  
c i e s  o f  macrophytes.  Most of  t h e  i n s e c t s  c o l l e c t e d  from t h e  c r e e k  
i n h a b i t a t e d  t h e  v e g e t a t i o n  o r  t h e  d e b r i s  and n o t  t h e  sandy bottom. 
D r a g o n f l i e s  ( e s p e c i a l l y  a s p e c i e s  of t h e  genus ,  A r g i a )  and two 
s p e c i e s  of c a d d i s f l i e s  ( T r i c h o p t e r a ;  lIydropsyche spp . )  were abun- 
d a n t . .  Only one s p e c i e s  of s t o n e f l y  occur red .  M a y f l i e s ,  a q u a t i c  
Hemiptera ,  d o b s o n f l i e s  (Mega lop te ra ) ,  a q u a t i c  moths ( L e p i d o p t e r a ) , .  
b e e t l e s  ( C o l e o p t e r a ) ,  a q u a t i c  f l i e s  ( D i p t e r a ,  e s p e c i a l l y  
ch i ronomids )  were c o l l e c t , e d  ( G i l l e n ,  1977a,  1977b). 

I n f o r m a t i o n  on t h e  i n s e c t s  of  t h e  upper  r e a c h e s  of Four Mile  
Creek s o u t h  of F and H   re as i s  n o t  a v a i l a b l e .  However, Hobbs, 
e t  a l .  (1977) r e p o r t e d  two s p e c i e s  of  decapod c r u s t a c e a n s  from 
Four Mile Creek, Cambarus l a t i m a n u s  and Procambarus h i r s u t u s .  
Both were from t h e  non- thermal ly  s t r e s s e d  a r e a s  s o u t h  of  F and 
H Areas. T h e i r  p r e s e n c e  would i n d i c a t e  t h a t  a m a c r o i n v e r t e b r a t e  
food  s u p p l y  e x i s t s .  . . 

D. P ro tozoa  and O t h e r  M i c r o i n v e r t e b r a t e s  

P ro tozoa  have been su rveyed  s i n c e  1951 i n  t h e  Savannah R i v e r  
and a r e  l i s t e d  i n  t h e  v a r i o u s  ANS s u r v e y s  and summaries. The most 
i m p o r t a n t  summaries a r e  t h o s e  of t h e  ANS (1970b) and P a t r i c k ,  e t  a l .  
(1967).  A l l  major  g roups  ( i . e . ,  c i l i a t e s ,  f l a g e l l a t e s ,  and 
s a r c o d i n i d s )  are w e l l  r e p r e s e n t c d .  Tab le  2.7.2.4-6 l i s t s  t h e  
common s p e c i e s  found i n  t h e  Savannah River .  

R o t i f e r s ,  c r u s t a c e a n  n a u p l i i ,  copepods,  and c l a d o c e r a n s  com- 
monly o c c u r  i n  Savannah River  w a t e r s  i n  a d d i t i o n  t o  t h e  p ro tozoa .  
A .species l i s t  of  t h e  r o t i f e r s  can  be found i n  P a t r i c k ,  e t  a l . ,  
1967. 

E. Amphibians and R e p t i l e s  
. . ..- 

A r e c e n t  accoun t  of  t h e  s t a t e  h e r p e t o f a u n a  of  South  C a r o l i n a  
h a s  n o t  been pub l i shed .  The most p e r t i n e n t  r e g i o n a l  work i s  Rep- - 
t i l e s  and Amphibians of  Alabama by Mount (1975).  Gibbons and 
P a t t e r s o n  (1978)  and Gibbons (1977)  c o n t a i n  t h e  most up-to-date 
l i s t i n g s  of  r e p t i l e s  and amphibians  f o r  t h e  SRP and a n  e x c e l l e n t  
l i s t i n g  of p e r t i n e n t  r e f e r e n c e s .  Freeman (1955a,  1955b, 1955c,  



1956) listed the amphibians and reptiles found on the SRP from 
early surveys of the plant site. Penney (1952) listed the amphib- 
ians and reptiles for Souch Carolina plus gave a bibliographic 
listing. Gibbons (1970) and Bennett, et al. (1970) discuss the 
typical biota of a small lake, Ellenton Bay, on the SRP site with 
particular emphasis on aquatfc turtle activity. Bourque and Esch 
(1.974) discuss the occurrance of parasites in turtles from ther- 
mally altered and natural aquatic communities. 

Extensive habitats are available for amphibians and reptiles 
which frequent or rely on aquatic environments. Upper Three Runs 
Creek plus the mile or more of cypress-gum swamp associated with 
it afford unique habitats for herpetological study. Aquatic and 
semi-aquatic reptilian and amphibian species undoubtedly constitute 
a major animal component of this stream community. 

Brisbin, et al. (1974) listed among the aquatic snakes of 
the SRP site the Rainbow snake  b bast or erythrogrammus), Cotton- 
'mouth (Agkistrodon piscivorus) , Mud snake (Farancia abacura) , 
Red-bellied water snake (Natrix erythrogaster), Banded water snake 
(Natrix sipedon), and Brown water snake (Natrix taxispilota). The 
common water snake (Natrix fasciata) occurs with regularity in the 
swamplands (SREL, 1979). 

Alligator (Alligator mississipiensis) 

The American alligator is listed as endangered by the Fish 
and Wildlife Service, Department of Interior (FWS, 1979). 

Freeman (1955~) reported two specimens of alligator in early 
surveys of the plant site. In 1963, Jenkins and Provost, esti- 
mated that about two dozen alligators occur on the SRP. Sightings 
included individuals on Lower Three Runs Creek, Par Pond, Steel 
Creek, and one at "Kennedy's Pond" on Upper Three Runs Creek. 
More recent estimates (Murphy and Brisbin, 1974; Murphy, 1979a, 
1979b) raise this estimate to approximately 100 adult animals in 
the Par Pond reservoir system. 

Alligator activity in Four Mile creek is unlikely above the 
creek delta because of the thermal effluent from C Reactor. 
Murphy (1979b) in repeated visits to the Four Mile Creek delta 
did not observe any alligators. Upper Three Runs Creek upstream 
from Road F and Tinker Creek are not suitable for alligators 
because of the swift current and steep banks. However, darned 
portions of the. stream may support limited numbers of alligators. 
Upper Three Runs Creek between Road F and Road A would be classi- 
fied as marginal alligator habitat. That portion of Upper Three 
Runs Creek downstream from Road A is also marginal, but limited 
alligator activity could occur, particularly in oxbow lakes. No 



a l l i g a t o r s  wer'e observed by Murphy (1979b) .  Nes t s  have been found 
n e a r  Upper Three  Runs Creek (Gibbons and P a t t e r s o n ,  1978). 

The Savannah R i v e r  swamp would a p p e a r  t o  be  s u i t a b l e  a l l i -  
g a t o r  h a b i t a t  w i t h  slow-moving c h a n n e l s ,  deepwate r  s l o u g h s ,  n e s t i n g  
a r e a s ,  and p rey  s p e c i e s ,  s u c h  a s  g a r  and t u r t l e s .  However, a l l i -  
g a t o r s  a r e  o n l y  r a r e l y  observed i n  t h e  swamp and on ly  low d e n s i t i e s  
would be e x p e c t e d . i n  t h a t  p o r t i o n  of t h e  . r i v e r  swamp which b o r d e r s  
t h e  SRP s i t e  (Murphy, 1979b). Beaver Dam Creek,  n e a r  Four Mile 
Creek,  however does  have a  moderate  a l l i g a t o r  p o p u l a t i o n  (Murphy, 
1979b).  

F. Waterfowl and O t h e r  B i r d s  

Waterfowl form a  consp icuous  segment .o f  t h e  f a u n a  on t h e  SRP. 
It i s  e s t i m a t e d  t h a t  approx imate ly  10,000 ducks  and c o o t s  ( F u l c i a  
amer icana)  o v e r  w i n t e r  i n  t h e  a r e a .  Most occur  o n  P a r  Pond and 
o t h e r  l a r g e r  ponds and C a r o l i n a  Bays which d o t  t h e  SRP. Perhaps  
2,000 over  w i n t e r  i n  t h e  lower  swamp bo t tomlands  and on the. Savannah 
River .  Inc luded  i n  t h e  m i g r a t o r y  s ~ e c i e s  a r e  Black Ducks (Anas - . . 
r u b r i ~ e s ) ,  Mal la rds  (Anas p la ty rhymchos) ,  Gadwall (Anas s t r e p e r a ) ,  
P i n t a i l  ( A n a s ' a c u t a ) ,  -- Bladpa te  (Mareca a m e r i c a n a ) ,  Blue-winged T e a l  
(Anas d i s c o r s ) ,  Green-winged T e a l  ( ~ n a s - - c a r o l i n e n s i s ) ,  Wood Ducks 
(Aix s p o n s a ) ,  S h o v e l l e r  ( S p a t u l a  c l y p e a t a ) ,  Ruddy Ducks (Oxyura 
j a m a i c e n s i s ) ,  Ringnecked Ducks (Aythya c o l l a r i s ) ,  L e s s e r  Scaup 
(Aythya - a f f i n i s ) ,  American Mergansers  (Mergus m e r g a n s e r ) ,  and Pied- 
b i l l e d  Grebes (Podilymbus p o d i c e p s ) .  Fewer t h a n  a  dozen Canada 
Geese ( B r a n t a  c a n a d e n s i s ) ,  Blue Geese (Chen c a e r u l e s c e n s ) ,  and Snow 
Geese (Chen h y ~ e r b o r e a )  were recorded  i n  1960 and  1961 ( J e n k i n s  and 
P r o v o s t ,  1963).  Two s p e c i e s  of ducks ,  wood ducks  and,  i n f r e q u e n t l y ,  
m a l l a r d s ,  have been recorded  a s  n e s t i n g  i n  t h e  SRP a r e a .  Wood ducks  
a r e  by f a r  t h e  most common n e s t e r s  w i t h  pe rhaps  500 a s  r e s i d e n t s .  
T h i s  number i n c r e a s e s  i n  w i n t e r  from m i g r a t i o n .  A few M i s s i s s i p p i  
K i t e s  ( I c t i n i a  m i s s i s s i p p i e n s i s )  a r e  r e s i d e n t  i n  t h e  swamplands. 
No h e r o n  r o o k e r i e s  a r e  known f o r  t h e  SRP a l t h o u g h  s e v e r a l  s p e c i e s  
of  e g r e t s  , h e r o n s ,  and i h C s  a r e  s e e n  ( J e n k i n s  and P r o v o s t ,  1963; 
S t r a n l e y ,  B r i e s e ,  and Smith,  1974).  b r i s b i n  (1974) d e s c r i b e d  t h e  
abundance and d i v e r s i t y  of wa te r fowl  i n h a b i t i n g  h e a t e d  and unhea ted  
p o r t i o n s  of  P a r  Pond. For a  more complete  l i s t i n g  of t h e  b i r d s  of 
t h e  SRP a r e a  t h e  l i s t i n g s  by N o r r i s  (1953)  shou ld  be c o n s u l t e d .  
Cooley and Farnworth (1974) l i s t  t h e  b i r d s  f o r  t h e  Savannah River  
bas in .  

The b i r d  p o p u l a t i o n s  of t h e  Four Mi le  Creek swampland a r e  
e x p e c t e d  t o  be s i m i l a r  t o  t h o s e  of t h e  t h e r m a l l y  impacted Fen 
Branch a s  d e s c r i b e d  by S t r a n l e y ,  B r i e s e ,  and Smith  (1974) .  Wood- 
p e c k e r s ,  f o r  example, t a k e  advan tage  of s t a n d i n g  dead t r e e s  f o r  
food  and s h e l t e r  i n  t h e r m a l l y  a f f e c t e d  a r e a s  of t h e  swamp and show 
i n c r e a s e s  i n  t h e i r  p o p u l a t i o n s .  Opening of t h e  canopy a l s o  l e a d s  



t o  a n  i n c r e a s e  i n  t h e  numbers of crows and herons.  However, a  
d e c l i n e  o r  l o s s  of most of t h e  s m a l l  p a s s e r i n e s ,  a s  common t o  t h e  
canopy and u n d e r s t o r y  of Upper Three  Runs Creek,  h a s  occurred.  
The remaining p a s s e r i n e s  f i n d  l i m i t e d  s i t e s  f o r  pe rch ing  and feed-  
i n g  i n  t h e  s p a r s e  v e g e t a t i o n  growing i n  t h e  s i l t  around t h e  dead 
t r e e s  of t h e  t h e r m a l l y  impacted swamp. 

G. Mammals of I n t e r e s t  

Beaver ( C a s t o r  c a n a d e n s i s )  

Beaver c o l o n i e s  a r e  s c a t t e r e d  th roughout  t h e  SRP s i t e ,  i n c l u d -  
i n g  t h e  t r i b u t a r i e s  of Upper Three  Runs Creek,  C a s t o r  Creek,  t h e  
non-thermal p o r t i o n s  of Four Mile  Creek,  and t h e  r i v e r  swamp 
( F i t z g e r a l d ,  1979). The slow moving s t r e a m s  and dense  s o i l  banks 
a r e  good h a b i t a t  f o r  beaver.  Most of t h e s e  an imals  u t i l i z e  l o d g e s ,  
a l t h o u g h  a t  t imes  bank dens  a r e  seen.  For  example, on t h e  one m i l e  

. .  . l e n g t h  of C a s t o r  Creek, a t r i b u t a r y  of Four Mile Creek,  22  beaver  
dams were n o t e d  (Cain ,  1977). E x t e n s i v e  h a b i t a t  i s  a v a i l a b l e  and 
f l o o d i n g  c o n d i t i o n s  make t r a v e l  e a s y  f o r  t h e s e  animals .  G i r d l e d  o r  
barked sweetgum, h o l l y ,  a l d e r ,  dogwood, ye l low p o p l a r ,  and blue- 
beech a r e  s e e n  and even o c c a s i o n a l l y  p i n e s  a r e  g i r d l e d  ( F i t z g e r a l d ,  
1979; J e n k i n s  and P r o v o s t ,  1963).  During t h e  summer months a q u a t i c  

. .  v e g e t a t i o n  i s  u t i l i z e d  more h e a v i l y  ( J e n k i n s  and P r o v o s t ,  1963). 
Beaver were t a k e n  i n  1977 i n  t h e  SRP moni to r ing  program from Tims 
Branch of Upper Three Runs Creek and Four Mile Creek ( ~ s h i e ~  and 
Z e i g l e r ,  1978).  

O t t e r  ( L u t r a  c a u a d e n s i s )  - 
O t t e r  have been s i g h t e d  o r  l i s t e d  i n  a v a r i e t y  of l o c a t i o n s  

i n c l u d i n g  Upper Three  Runs Creek (SREL, 1979).  The number of 
o t t e r s  h a s  been e s t i m a t e d  a t  75 t o  100 an imals  on t h e  SRP ( J e n k i n s  
and p r o v o s t ,  1963). F i t z g e r a l d  (1979) r e p o r t e d  o t t e r  t r a c k s  on 
Tim's Creek of Upper Three Runs Creek and on t h e  non-thermal seg- 
ments of Foul: Mi le  Creek. T h i s  ai l imal has  e s t h e t i c  a p p e a l  and a s  
such  i s  a d e s i r a b l e  member of . t h e  fauna ,  

Mink (Mus te la  v i s o n )  

Mink have  been s i g h t e d  and t.aken i n  t r a p s  on the SRP buc 
e x t e n s i v e  s t u d i e s  along. t h e  s t r e a m s  have n o t  been conducted 
( J e n k i n s  and P r o v o s t i  1963).  



?luskrat  (Ondatra  z i b e t h i c a )  

Although SRP i s  b a r e l y  w i t h i n  t h e  range  of t h e  muskrat  no 
s i g n s  of t h e  an imal  were found b y . J e n k i n s  a n d . P r o v o s t  (1963). 
F o r e s t r y  P r o j e c t  r e c o r d s  i n d i c a t e  s i g h t i n g s  on t h r e e  occas ions .  

Xaccoon (Procyon l o t o r )  . . . 

I n t e n s i v e  s t u d i e s  of raccoons i n  t h e  s o u t h - c e n t r a l  p o r t i o n  
of t h e  SRP on t h e  Sunder land C o a s t a l  T e r r a c e  i n d i c a t e d  t h a t  t h i s  
a r e a  of abou t  2,100 a c r e s  i s  good-to-fa i r  raccoon h a b i t a t .  This  
h a b i t a t  i s  a d j a c e n t  t o  t h e  Savannah River  f l o o d p l a i n  between. Pen 
3ranch and Four Mile Creek and i s  t y p i c a l  of e c o l o g i c a l  ' c o n d i t i o n s  
on approx imate ly  one f o u r t h  o r  52,000 a c r e s  of t h e  SRP. Using a  
v a r i e t y  o f  t r a p p i n g ,  a s  w e l l  as mark-and-.recapture t e c h n i q u e s ,  
J e n k i n s  and .Provost  (1963) e s t i m a t e d  t h a t  t h e  t o t a l  raccoon pop- 
u l a t i o n  on t h e  SRP i s  approx imate ly  13,000 an imals  o r  about. 64 
an imals  p e r  s q u a r e  m i l e  i n  t h e  more f a v o r a b l e  h a b i t a t s .  Raccoons 
3ade  up of  21 p e r c e n t  o f  t h e  f u r b e a r e r s  c o l l e c t e d  by Wood and Odum 
(1965) i n  a  su rvey  of t h e  fox ,  bobca t ;  skunk, and opossum popula- 
t i o n s  o f ' t h e  SRP. The i r  numbers appeared t o  f l u c t u a t e  v e r y  l i t t l e  
o v e r  t h e  t ime  p e r i o d  from 1954 t o  1962. They a l s o  no ted  more a n i -  
e a l s  w i t h i n  t h e  t e r r a c e  s u b r e g i o n  of t h e  SRP. F i t z g e r a l d  (1979) 
no ted  t h e  wide occur rance  of raccoon a s  evidenced by t r a c k s  a l o n g  
t h e  waterways of t h e  SRP s i t e .  

2.7.2.5 Rare o r  Unique Bio ta  

The South C a r o l i n a  W i l d l i f e  and Marine Resources  Department 
n a i n t a i n s  a l i s t i n g  of conf i rmed s i g h t i n g s  and c o l l e c t i o n s  of 
b i o t a  a s s i g n e d  a s  endangered,  t h r e a t e n e d ,  o r  of s p e c i a l  concern on 
a s t a t e w i d e ,  r e g i o n a l ,  o r  n a t i o n a l  b a s i s  ( G r e e t e r ,  1979).  Tab le  
2.7.2.5-1 i s  a  l i s t i n g  of r a r e  o r  unique a q u a t i c  s p e c i e s  . o c c u r r i n g  
o r  expec ted  t o  be found i n  s t r e a m s  of Aiken, ~ a r n w e ' l l ,  and A l l e n d a l e  
Count ies .  The e x i s t e n c e  ul: seveli s p e c i e s  of v a s c u l a r  a q u a t i c  p l a n t s  
hav ing  s p e c i a l  s t a t u s  h a s  been conf i rmed i n  t h e  a r e a .  Three o t h e r .  
s p e c i e s  o f  v a s c u l a r  a q u a t i c  p l a n t s  are c o n s i d e r e d  a s  p o s s i b l e  en- 
demics. Of t h e s e  on ly  p i n k  t i c k s e e d  (Coreops i s  r o s e a )  h a s  been 
c o l l e c t e d  on t h e  SRP s i t e  (Langley and Mar te r ,  1973) . .  

h o n g  t h e  h e r p e t i l e s ,  f i v e  a q u a t i c  v e r t e b r a t e s  a r e  of concern  
o r  endangered.  O f  t h e s e  on ly  t h e  American a l l i g a t o r  ( A l l i g a t o r  
n i s s i s s i p p i e n s i s )  i s  on t h e  f e d e r a l  l i s t  of endangered s p e c i e s  
(FI\'S, 1379). A s  i ~ o t e l l  i l l  SuLsrcLlun 2.7.2.4, che American a l l i -  
g a t o r  has  wide d i s t r i b u t i o n  on t h e  SKP s i t e .  The s p o t t e d  t u r t l e  
( C l e m y s  g u t t a t a )  'has been r e p o r t e d  from Upper Three Runs Creek 
( G r e e t e r ,  1979). Gibbons and P a t t e r s o n  (1.978) r e p o r t  t h a t  t h e  few 
specimens t h a t  have been c o l l e c t e d  have come from specimens picked 



up on highways; Freeman (1955b) a l s o  c o l l e c t e d  one specimen of 
t h i s  s p e c i e s .  The e a s t e r n  b i rd -vo iced  f r o g  (Hyla a v i v o c a )  i s  
l o c a l l y  common w i t h  t h e  g r e a t e s t  c o n c e n t r a t i o n s  a p p a r e n t  i n  t h e  
r i v e r  swamp, p a r t i c u l a r l y  i n  a s s o c i a t i o n  w i t h  c y p r e s s  t r e e s .  A 
l a r g e  chorus  of t h e s e  f r o g s  h a s  been observed behind t h e  Hog Barn 
n e a r  Road A-13 (Gibbons and P a t t e r s o n ,  1978). The s u b s p e c i e s  
H: a. o g e c h i e n s i s  h a s  n o t  been r e p o r t e d  f o r  t h e  SRP s i t e .  The - - 
e a s t e r n  t i g e r  sa lamander  (Ambystoma t i g r i n u m  t i g r i n u m )  i s  found 
th roughout  t h e  SRP s i t e  (Gibbons and P a t t e r s o n ,  1978). The P i n e  
b a r r e n s  t r e e  f r o g  (Hyla a n d e r s o n i )  h a s  n o t  been . r epor ted  f o r  t h e  ' 

SRP s i t e .  

O t h e r  l i s t i n g s  of endangered,  t h r e a t e n e d ,  r a r e ,  o r  s p e c i e s  of 
s p e c i a l  concern  f o r  t h e .  Savannah River  b a s i n  c a n  be o b t a i n e d  from 
s u c h  s o u r c e s  a s  BNFP (1971) ,  and Cooley and Farnworth (1976) .  

2.7.2.6 Reserve Areas  

Two Reserve Areas a r e  of s p e c i a l  concern  because o f  t h e i r  
p r o x i m i t y  t o  Upper Three Runs Creek (Beech-Hardwood F o r e s t  
Reserve)  and Four Mi le  Creek (Mixed Swamp F o r e s t  Reserve) .  

A. Beech-Hardwood F o r e s t  Reserve 

The Beech-Hardwood F o r e s t  Reserve c o v e r s  118 a c r e s  of f lood-  
p l a i n s  and r a v i n e s  n o r t h e a s t  of Road A and e a s t  of Upper Three  
Runs Creek. Approximately one-half  o f  t h e  r e s e r v e  l i e s  w i t h i n  t h e  
f l o o d p l a i n  of Upper Three  Runs Creek. Logging h a s  o c c u r r e d  i n  t h e  
p a s t  and most of t h e  logging-was a p p a r e n t l y  l i m i t e d  t o  t h e  f l o o d -  
  la in. The f l o o d p l a i n  f o r c s t  i s  dominated bv r e d  m a ~ l e  (Acer 
rubrum), ye l low p o p l a r  ( L i r i o d e n d r o n  t u l i p i f e r a ) ,  Sou thern  magnol ia  
(Magnolia g r a n d i f l o r a ) ,  and sweetglml (Liquidamba s t y r a c i f l u a ) .  
Common mammals i n c l u d e  among o t h e r s ,  o t t e r  ( L u t r a  c a n a d e n s i s )  and 
raccoon  (Procvon l o t o r ) .  Cottonmouths (Aekis t rodon  ~ i s c i v o r o u s ) .  . - , . 
brown w a t e r  s n a k e s  ( N a t r i x  t a x i s p i l o t a ) ,  and a q u a t i c  t u r t l e s  a r e  
common. The dwarf waterdog (Nec turus  p u n c t a t u s ) ,  and a q u a t i c  s a l -  
amanders occur  a l s o  (SREL, 1979). 

B. Mixed  swam^ F o r e s t  Reserve  

The Mixed Swamp F o r e s t  Reserve c o v e r s  9 1  a c r e s  of a q u a t i c ,  
semi -aqua t ic ,  and t e r r e s t r i a l  h a b i t a t ,  The r e s e r v e  i s  bordered  on 
t h e  n o r t h e a s t  by Road A-13 sou thwes t  of t h e  Four Mile Creek d e l t a  
and e x t e n d s  from t h e  roadway i n t o  t h e  f l o o d p l a i n  of t h e  Savannah 
River .  The dominant o v e r s t o r y  growth i n  t h i s  a r e a  c o n s i s t s  of 
b a l d  c y p r e s s  (Ta.xodium d i s t i c h u m ) ,  w a t e r  t u p e l o  ( ~ y s s a  a q u a t i c a ) ,  
sweetgum (Liquidambar s t y r a c i f  l u a )  , wil low oak ( ~ u e r c u s  p h e l l o s )  , 



swamp c h e s t n u t  oak (Q. m i c h a u x i i ) ,  and wate r  oak (Q. n i g r a ) .  The 
u n d e r s t o r y  s p e c i e s  vary.  from r e e d s  and sedges  i n  t h e  damper por- 
t i o n s  t o  saw pa lmet to  ( S e r e n o a . r e p e n s )  and g r a s s  on h i g h e r  a r e a s .  
Common mammals i n c l u d e  among o t h e r s  o t t e r  ( L u t r a  c a n a d e n s i s )  and 
raccoon (Procyon l o t o r ) .  The g r e a t  b l u e  heron (Ardea h e r o d i a s )  
feeds i n  t h e  s l n u g h s  and c y p r e s s  ponds of t h e  swamp. The c o t t o n -  
mouth (Agkis t rodon  p i s c i v o r o u s )  , snapp ing  t u r t l e  (Chelydra  
s e r p e n t i n a ) ,  b u l l f r o g  (Rana c a t e s b e i a n a ) ,  and'comrnon w a t e r  snake  
N a t r i x  ' f a s c i a t a )  a r e  common. The bi rd-voiced t r e e  f r o g  (Hyla , - .  
a v i v o c a ) ,  a n  uncommon r e s i d e n t  of s o u t h e r n  r i v e r  swamps, i s  known 
t o  b reed  throughout  t h e  Savannah River  f l o o d p l a i n s  (SREL, 1979). 

2.7.2.7 E x i s t i n g  S t r e s s e s  on t h e  B i o l o g i c a l  sys tems  

A. Savannah R i v e r  Water Q u a l i t y .  
. . 

H i s t o r i c a l l y ,  t h e  Savannah River  h a s  been subject .ed  t o  many 
f a c t o r s  t h a t  a f f e c t  t h e  wa te r  q u a l i t y  (EPA, 1971; Hawkins, 1976).  
Completion of t h e  Cla rk  H i l l  Dam u p s t r e a m . c a u s e d  t h e  s i l t  l o a d  and 
t u r b i d i t y  t o  decrease .  The downstream r e a c h e s  were dredged f o r  
improvement of channe l  a l ignment  and n a v i g a b i l i t y  (1951 t o  1956).  
The d redg ing  caused a  temporary i n c r e a s e  i n  suspended l o a d ,  t u r b i d -  
i t y  and d i s s o l v e d  n u t r i e n t s .  Improved wate r  t r e a t m e n t  by munici- 
p a l i t i e s  h a s  reduced n u t r i e n t  and BOD l o a d i n g ,  but  i n d u s t r i l i z a t i o n  
i n  t h e  b a s i n  h a s  brought  abou t  a d d i t i o n a l  was te  load ing .  V a r i a b i l -  
i t y  i n  t h e  ranges  of a l l  pa ramete rs  h a s  been reduced over  t h e  l a s t  
1 5  y e a r s ,  p r i m a r i l y  a s  a  r e s u l t  of f low s t a b i l i z a t i o n  by upst ream 
c o n t r o l  s t r u c t u r e s .  Water q u a l i t y  d a t a  f o r  wa te r  y e a r  1978 f o r  t h e  
Savannah Rives  upst ream and downstream from t h e  Savannah River  
P l a n t  a r e  provided i n  Tables-2.7.2.7-1 and 2.7.2.7-2, r e s p e c t i v e l y .  

I n  g e n e r a l ,  t h e  r i v e r  h a s  a  s l i g h t l y  a c i d  pH, but t h e r e  i s  
c o n s i d e r a b l e  v a r i a t i o n  i n  t h e  d a t a .  The Savannah River  wa te r  i s  
r e l a t i v e l y  s o f t ,  w e l l  oxygenated and low i n  chemica l  and b i o l o g i c a l  
oxygen demand. Temperature,  as shown i n  Tab les  2.7.2.7-1 and 
2.7.2.7-2, r anges  from a low of  8  t o  9  d e g r e e s  C e n t i g r a d e  (February  
t o  March) t o  a  h igh  of g r e a t e r  t h a n  24  d e g r e e s  C e n t i g r a d e  (August 
t o  September).  The n e t  i n c r e a s e  i n  w a t e r  t empera tu re  of t h e  
Savannah River  from above t o  below t h e  Savannah River  P l a n t  i s  
approx imate ly  1.2 d e g r e e s  Cen t ig rade  f o r  t h e  month of J u l y  1977. 
Of t h i s ,  abou t  0.8 d e g r e e  C e n t i g r a d e  i s  a t t r i b u t e d  t o  n a t u r a l  
i n c r e a s e  from l e s s e n i n g  of t h e  g r a d e ,  s lowing of c u r r e n t ,  and 
exposure  t o  warm a i r  and sunshine .  The remaining 0.4 d e g r e e  
C e n t i g r a d e  i n c r e a s e  c a n  be a t t r i b u t e d  t o  t h e  i n f l u x  of c o o l i n g  
w a t e r  e f f l u e n t  from Four Mile Creek and o t h e r  streams d r a i n i n g  
from t h e  Savannah River  P l a n t  (Brown, e t  a l . ,  1972; USGS, 1978b). 



The Savannah River  has  been d e s i g n a t e d  by t h e  South C a r o l i n a  
Department of Hea l th  and Environmental  Cont ro l  as a  Class  B 
s t r e a m  -- s u i t a b l e  f o r  domest ic  supp ly  usage  -- from Jackson ,  
South C a r o l i n a ,  t o  U.S. Highway 17 n e a r  Savannah, .Georgia  (ER, 
1975). Upper Three  Runs Creek and Four Mi le  Creek a r e  n o t  c l a s -  
s i f i e d  because  of t h e i r  r e s t r i c t e d  p u b l i c  access .  

Water Q u a l i t y  of DWPF S i t e  Streams 

Water q u a l i t y  moni to r ing  programs p r e s e n t l y  a d m i n i s t e r e d  on 
t h e  Savannah River  P l a n t  i n c l u d e  monthly measurements of s t a n d a r d  
w a t e r  q u a l i t y  pa ramete rs  a t  t h e  f o l l o w i n g  s t a t i o n s :  

1. Upper Three Runs Creek a t  Route 278 
2. Upper Three  Runs Creek a t  Road A 
3. Upper Three, Runs a t  Road C ,  Flowing Streams Labora to ry  
4. Upper Three  Runs, Tims Branch a t  Road C 
5. Four Mile Creek a t  Road A-7 
6. Four Mile  Creek a t  Mouth 
7. Savannah River  above t h e  Savannah River  P l a n t  
8. Savannah River  below t h e  Savannah River  P l a n t  

The r a n g e s  of t h e  monthly measurements and a n n u a l  means a r e  
r e p o r t e d  f o r  each s t a t i o n .  Water q u a l i t y  d a t a  f o r  Upper Three  
Runs Creek,  Four Mile Creek, and t h e  Savannah River  below . the 
Savannah River  P l a n t  a r e  summarized f o r  t h e  y e a r s  1974 th rough  
1977 i n  Tab le  2.7.2.7-3. 

To complement t h e  d a t a  d e s c r i b e d  above,  c u r s o r y  f i e l d  inves -  
t i g a t i o n s  and w a t e r  sampl ing-of  minor s t r e a m s  d r a i n i n g  t h e  DWPF 
s i t e  and n e a r  v i c i n i t y  were conducted (SAR, 1980).  These d a t a  a r e  
r e p o r t e d  i n    able 2.7.2.7-4. D e s c r i p t i o n s  of t h e  sampling l o c a - .  
t i o n s  a r e  p rov ided  i n  Tab le  2.7.2.7-5 and F i g u r e  2.7.2.1-2. 

E f f l u e n t s  t o  s i t e  s t r e a m s  o r i g i n a t i n g  on t h e  Savannah River  
P l a n t  a r e  d e s i g n a t e d  under NPDES permi t  SC 0000175 by t h e  U.S. 
Environmental  P r o t e c t i o ~ ~  Agency, Region I V ,  A t l a n t a ,  Georgia.  
Seven teen  o f  t h e  d e s i g n a t e d  d i s c h a r g e s  o r i g i n a t e  on Four Mile  . 
Creek, Upper Three Runs Creek, o r  t h e  Savannah River  i n  t h e  r e a c h  
between t h e s e  two s t reams .  These a r e  i d e n t i f i e d  i n  Tab le  2.7.2.7-6 
by 1;PDES o u t f a l l  number, s o u r c e ,  r e c e i v i n g  s t r e a m ,  and t h e  e s t i -  
mated volume and t y p e  of waste.  The d i s c h a r g e s  i n c l u d e  c o o l i n g  
w a t e r  e f f l u e n t s ,  w a s t e s  from w a t e r  t r e a t m e n t  f a c i l i t i e s ,  and s u r -  
f a c e  runof f  from c o a l  p i l e s  and a s h  dumps a s s o c i a t e d  wi th  power 
g e n e r a t i n g  f a c i l i t i e s  a t  t h e  Savannah R i v e r  P l a n t .  

E f f l u e n t s  t o  Upper Three  Runs Creek a r e  r e c e i v e d  through 
Tims Branch. These i n c l u d e  p r o c e s s  w a s t e s ,  c o o l i n g  wate r  and 
s u r f a c e  r u n o f f ,  which range  i n  t o t a l  d i s c h a r g e  from approx imate ly  



200 t o  1 ,000  g a l l o n s  p e r  minute.  Runoff o c c u r s  from F and H Areas 
a l s o  (Tab le  2.7.2.7-6). Water q u a l i t y  d a t a  f o r  Upper Three  Runs 
Creek a r e  p r e s e n t e d  i n  Table' 2.7.2.7-7. 

The most s i g n i f i c a n t  i n f l u e n c e  on t h e  w a t e r  q u a l i t y  of Four 
Mi le  Creek i s  t h e  volume of o n c e t h r o u g h  c o o l i n g  w a t e r  i t  r e c e i v e s  
from t h e  C Reac to r  (Brown, e t  a l . ,  1972). Temperatures  i n  t h e  
s t r e a m  may range  from l e s s  t h a n  10 d e g r e e s  C e n t i g r a d e  d u r i n g  
r e a c t o r  shutdown i n  w i n t e r  t o  g r e a t e r  t h a n  40 d e g r e e s  C e n t i g r a d e  
d u r i n g  summer. Gibbon and S h a r i t z  (1974) r e p o r t  t e m p e r a t u r e s  i n  
e x c e s s  o f  50 d e g r e e s  Cent igrade.  Mean summer t e m p e r a t u r e s  a r e  i n  
e x c e s s  of 34 t o  38  d e g r e e s  Cent igrade.  Below t h e  r e c e i v i n g  p o i n t  
of t h e  h e a t e d  e f f l u e n t ,  Four Mile Creek is  n o t  c o n s i d e r e d  a n a t u r a l  
s t r e a m  and t h e  moni to r ing  p o i n t  f o r  purposes  of p e r m i t t i n g  i s  i t s  
c o n f l u e n c e  w i t h  t h e  Savannah River  ( T a b l e  2.7.2.7-8). 

C Reac to r  c o o l i n g . w a t e r  i s  d i s c h a r g e d  a t  a n  e l e v a t i o n  of 248 
f t  mean s e a  l e v e l  t o  a n  80-ft-wide c a n a l  s t r u c t u r e ,  f lows  th rough  
i t  f o r  abou t  2500 f t ,  and converges  w i t h  a s m a l l  branch of t h e  
c reek .  The c a n a l  c o n t a i n s  s e v e r a l  le tdown s t r u c t u r e s ,  which a i d  
i n  e r o s i o n  p r e v e n t i o n  and accommodate t h e  d r o p  t o  t h e  n a t u r a l  
s t r e a m  bed e l e v a t i o n .  The e f f l u e n t  t h e n  j o i n s  w i t h  t h e  main b ranch  
of Four Mi le  Creek and f lows abou t  seven  m i l e s  b e f o r e  emptying i n t o  
t h e  swamp n i n e  t o  twe lve  hours  a f t e r  d i s c h a r g e  from t h e  r e a c t o r  
h e a t  exchangers .  The e f f e c t  o f  t h i s  i n c r e a s e d  wate r  f low on f low 
p a t t e r n s  i n  t h e  swamp and r o u t e s  t o  t h e  p o i n t s  of d i s c h a r g e  t o  t h e  
r i v e r  a r e  d i s c u s s e d  by Gibbons and S h a r i t z  (1974) and S h a r i t z ,  
e t  a l .  (1974a,b).  

Thermal d a t a  on Four Mile Creek d u r i n g  C Reac to r  o p e r a t i o n  
a r e  summarized i n  Tab les  2. .7,2.3-3 and 2.7.2.7-9, showing t h r e e  
t y p i c a l  t e m p e r a t u r e  p r o f i l e s  from t h e  r e a c t o r  o u t f a l l  t o  a  p o i n t  
j u s t  above C a s s e l s '  Pond (Brown, e t  a l . ,  1972). The c r e e k ,  a t  
l e a s t  from t h e  p o i n t  of C Reac to r  d i s c h a r g e  t o  t h e  lower r e a c h e s ,  
no l o n g e r  s u s t a i n s  a  v i a b l e  f i s h  popula t ion .  

. . .  

Above t h e  recej -ving p o i n t  of t h e  c o o l i n g  w a t e r  ( i . e . ,  Road 
A-7), t h e  s t r e a m  d i f f e r s  from o t h e r  o a t u r a 1 , s t r c a m s  i n  t h e  a r e a .  
E f f l u e n t s  from F and H Areas c a u s e  a n  i n c r e a s e  i n  h a r d n e s s ,  n u t r i -  
e n t  c o n t e n t  and l c v c l s  of t r a c e  meta l s .  Compared t o  Upper Three  
Runs Creek,  pH i s  h i g h e r ,  and t o t a l  d i s s o l v e d  s o l i d s  and v o l a t i l e  
s o l i d s  normal ly  are h igher .  Water q u a l i t y  d a t a  f o r  Four M i l e  
Creek a r e  p r e s e n t e d  i n  .Tab le  2.7.2.7-10. 

C. R a d i o a c t i v i t y  of SRP Streams 

Savannah River  - R a d i o a c t i v i t y  

The SRP i s  d r a i n e d  by f i v e  s t r e a m s  t h a t  f l o w  t o  t h e  Savannah 
River.  The primary s o u r c e s  of  the r a d i o a c t i v i t y  t h a t  r e a c h e s  t h e  



r i v e r  a r e  t h e  r e a c t o r  f a c i l i t i e s .  T r i t i u m  a c c o u n t s  f o r  t h e  
l a r g e s t  q u a n t i t y  of r a d i o a c t i v i t y  r e l e a s e d  by t h e  r e a c t o r s  t o  t h e  
e f f l u e n t  s t reams .  

R i v e r  w a t e r  i s  sampled .above  and below t h e  p l a n t  and ana lyzed  
weekly. C o n c e n t r a t i o n s  of a l p h a ,  n o n v o l a t i l e  b e t a  e m i t t e r s ,  and 
t r i t i u m  i n  r i v e r  wa te r  a r e  summarized i n  Ashley (1972) and Ashley 
and Z e i g l e r  (1973, 1974, 1975, 1976, 1978).  The a l p h a  and b e t a  
v a l u e s  r e p r e s e n t  t h e  r a d i o a c t i v i t y  a s s o c i a t e d . w i t h  d i s s o l v e d  and 
suspended so l - ids  and a r e  n e a r  o r  less t h a n  t h e  s e n s i t i v i t y  of 
a n a l y s i s .  Upstream measurements a r e  a t t r i b u t e d  t o  n a t u r a l  
r a d i o a c t i v i t y  and worldwide f a l l o u t  from n u c l e a r  weapons t e s t s .  
Downstream measurements r e f l e c t  t h e s e  s o u r c e s  p l u s  r e l e a s e s  from 
SRP. 

T r i t i u m ,  t r a c e  amount of Cs-137, and Sr-90 were  t h e  on ly  
r a d i o n u c l i d e s  of SRP o r i g i n  d e t e c t e d  i n  r i v e r  w a t e r  a t  t h e  
downstream l o c a t i o n .  Sr-90 and t r i t i u m  from worldwide f a l l o u t  
were a l s o  d e t e c t e d  i n  r i v e r  w a t e r  upst ream from SRP e f f l u e n t s .  
Average c o n c e n t r a t i o n s  of a l l  r a d i o n u c l i d e s  found i n  r i v e r  wa te r  
d u r i n g  1978 a r e  g i v e n  i n  Table  2.7.2.7-11. 

T r i t i u m  Balance i n  Streams and R i v e r  

S i n c e  1964 t r i t i u m  r e l e a s e d  t o  p l a n t  s t reams  from a l l  known 
s o u r c e s  h a s  been compared w i t h  t h a t  ana lyzed  i n  s t r e a m s  a t  Road A 
l o c a t i o n s  and i n  t h e  r i v e r  below SRP a t  Highway 301. Data f o r  1977 
a r e  p r e s e n t e d  i n  T a b l e  2.7.2.7-12. P r e v i o u s  comparison of t r i t i u m  
r e l e a s e s  w i t h  measurements of t r i t i u m  i n  p l a n t  s t r e a m s  and t h e  
r i v e r  a r e  summarized i n  T a b l e  2.7.2.7-13. The o v e r a l l  d i f f e r e n c e  
(1964-1977) between measured r e l e a s e d  and t h e  t o t a l  measured a t  
Road A l o c a t i o n s  i s  <1% and a t  t h e  Highway 301 Savannah River  
b r i d g e ,  <6%. C o n t r i b u t i o n s  by s t r e a m  s o u r c e  a r e  g i v e n  i n  Table  
2.7.. 2.7-14. 

M i g r a t i o n  o f  Rad ioac t iv i . ty  from S e p a r a t i o n s  Areas Seepage Basins  

M i g r a t i o n  of a c t i v i t y  from F- and  H-Area seepage b a s i n s  i s  
measured w i t h  con t inuous  f low r e c o r d e r s  and sample rs  i n  Four Mile 
Creek. T o t a l  r a d i o a c t i v i t y  measured i n  1977 was: Sr-90, 0.65 C i  
from F Area, and 0.01 C i  from H Area;  t r i t i u m ,  3657 C i  from F Area 
and  4526 C i  from H Area. Cs-137 from seepage b a s i n s  i s  obscured by 
t h e  d e s o r p t i o n  of Cs-137 from the streambed. 

T r i t i u m ,  Sr-90, and Cs-137 i n  Four Mile Creek d u r i n g  1977 a r e  
shown i n  Tab le  2.7.2.7-15. Ground wate r  from H-Area b a s i n  1 e n t e r s  
Four Mile Creek between sampling l o c a t i o n s  2  and  3  and from H-Area 



basin 4 between sampling locations 3 and 4. Ground water from 
F-Area basins enters Four Mile Creek between sampling locations 
6 and 7 (Figure 2.7.2..7-1). 

Between 1954 and 1977, the.F-Area seepage"basins received 
approximately 40.7 Ci of Sr-90, and the H-Area baslns approximately 
36.6.Ci. 

D. Radionuclides in Fish 

Fish are trapped in plant effluent streams and in the Savannah 
River upstream, adjacent to, and downstream from the SRP effluents. 
Individual whole fish are analyzed by gamma spectrometry for Cs-137 
and other gamma-emitting radionuclides; bone from each specimen is 
conposited monthly for Sr-89,90 analysis. .. Fish flesh samples are,, 
also freeze-dried . . for.tritium analysis. 

During 1977, the radioactivity in bone and flesh showed only 
minor contribution by SRP. Thirty-seven river fish (20 co.ll.ected 
above, 7 adjacent to, and 1-0 below the plant) were radioanalyzed. 
Concentrations of Cs-137 in all fish were near or less than the 
sensitivity of analysis (approximately 0.2 pCi/g). Tritium in fish 
from the river reflect SRP contribution to tritium concentration in 
the water. The 1977 results are similar to those observed during 
the past 7 years as shown in Table 2.7.2.7-16. Maximum concentra- 
tions of Cs-137 and tritium in plant stream fish were measured in 
fish collected in Four Mile Creek. These concentrations were 
16 pCi/g of Cs-137 in a bream, and 6 pCi/mL of tritium in a bass 
(Ashley and Zeigler, 1978). 

Summaries for fish for'-1977 are shown in Table 2.7.2.7-17. 

Polychlorinated Biphenyls (PCE's) in Fish 

Because annual analyses of sediment from SRP streams and t h e  
Savannah River have shown some low concentrations of polychlor- 
inated biphenyls and because fish concentrate PCB's, five samples 
of bream, sucker, or pike fro111 plarit streams and the Savannah 
River were collected during March, 1977, and analyzed by Stewart 
Laboratories, Inc., of Knoxville, TN. Collections were made in 
Four Mile Creek, above and below the C-Area cooling water efflu- 
ent, Tims Branch, and in the river above and below SRP. Al.1 
sample results were less than 0.05 ppm. Although the Environ- 
mental Protection Agency has not established maximum contaminant 
levels for PCB's in drinking water regulations, the Food and Drug 
Administration has recommended a.5 ppm tolerance level for PCB's 
in fish and recently proposed a change to 2 ppm. 



F. Mercury in Fish 

Mercury was detected in river and stream fish in analyses 
beginning in July, 1971, and the levels in fish have changed very 
little since that time. Initially, individual fish were analyzed. 
In 1972, fish samples were analyzed quarterly by species com- 
posites - bream, bass, and catfish. From 1973 through 1975, 
species composites were analyzed semiannually; and in 1976 and 
1977, plant streams and river fish were again analyzed individ- 
ually. Annual mercury averages fat three species of river fish, 
bass, bream, and catfish are shown in Table 2.7.2.7-18 and 
2.7.2.7-19. In 1977, maximum concentrations of mercury measured in 
river fish were 1.9 t~g/g in bream and batfish collected upstream 
from the plant at the control river location, and 1.8 t~g/g in cat- 
fish collected downstream at Highway 301. Stream fish showed a 
maximum mercury concentration of 1.8 t~g/g in Par Pond bass. The 
contribution of the burial ground to mercury levels of Four Mile 
Creek has been estimated at approximately 0.2 ppb (Orebaugh and 
Hale, 1976). 

G. Pesticides in River and streams 

Arrangements were made in 1971 for the United States Geolog- 
ical Survey (USGS) Water Quality Laboratory, Washington, DC (now 
located in Atlanta, GA), to analyze water and sediment from SRP 
streams and the Savannah River for pesticides. Water samples were 
previously analyzed for pesticides by the Federal Water Pollution 
Control Administration (now Environmental Protection Agency) at 
Athens, GA, and all results-were less than sensitivity of analyses. 
Gas chromatographic analyses in 1977 also show concentrations of 
pesticides in rFver water both upstream and downstream from the 
plant to be less than the sensitivity of analyses ((0.05 t~g/L). 
The analyses performed on the water and sediment samples collected * 

from seven plant streams and two river locations for 25 pesticides 
and polychlorinated biphenyls (PCB's) under cnntract with the U.S. 
Department of Interior Water Quality Laboratory in Atlanta, GA, 
are shown in Table 2.7.2.7-20 (Ashley and Zeigler, 1978). 

River sediment collected upstream from SRP in 1977 showed 
trace quantities of dieldrin, DDD, DDE, and DDT. Low concentrations 
of several pesticides were detected in sediment from one stream (Pen 
Branch at road A). Four water samples from monitoring wells around 
the pesticide container landfill were also analyzed. Trace dieldrin 
(0.22 p,g/L) was reported for one well. This pesticide is not u ~ c d  
at SKY. Some pesticides and herbicides are used moderately, how- 
ever, where insect and vegetation control is necessary for security 
and safety. Some herbicide and chemical treatment is also carried 
on by the U.S. Forest Service in timber management but the use 
is limited. Results of the river sediment analyses by the USGS 



l a b o r a t o r y  a r e  shown i n  Tab le  2.7.2.7-21. No p e s t i c i d e  concen t ra -  
t i o n s  were g i v e n  f o r  Upper Three Mile Creek f o r  October ,  1975, 
th rough  September, 1978, i n  samples t aken  a t  Highway 278 (USGS, 
1977, 1978a, 1979). The p a t t e r n  of c o n c e n t r a t i o n s . d e t e c t e d  i n  sed-  
iment  c o n t i n u e s  t o  i n d i c a t e  t h a t  o f f p l a n t  s o u r c e s  a r e  t h e  pr imary 
c o n t r i b u t o r s .  P o s s i b l e  o f f s i t e  s o u r c e s  f o r  p e s t i c i d e s  found i n  t h e  
r i v e r  i n c l u d e  domes t ic  and i n d u s t r i a l  d i s c h a r g e s  and d r a i n a g e  from 
urban  and a g r i c u l t u r a l  a r e a s .  

H. F e c a l  Col i form B a c t e r i a  i n  R i v e r  and Streams 

Water samples a r e  c o l l e c t e d  weekly from t h e  Savannah River  and 
SRP s t r e a m s  and ana lyzed  f o r  f e c a l  co l i fo rm.  More f e c a l  c o l i f o r m s  
a r e  . p r e s e n t  i n  r i v e r  wa te r  upst ream of SRP (320 c o l o n i e s / 1 0 0  mL) 
t h a n  i n  downstream samples (100 c o l o n i e s / 1 0 0  mL). The lower down- 
s t r e a m  c o n c e n t r a t i o n s  a r e  i n f l u e n c e d  by r i v e r  w a t e r  t h a t  i s  h e a t e d  
i n  t h e  r e a c t o r  a r e a s  and discharged.  from SRP back i n t o  t h e . r i v e r .  

C o n c e n t r a t i o n s  of c o l i f o r m s  i n  SRP e f f l u e n t  s t r e a m s  averaged 
34 c o l o n i e s / 1 0 0  mL i n  Pen Branch a t  road A t o  130 c o l o n i e s / 1 0 0  nL 
i n  t h e  D-Area e f f l u e n t .  The D-Area v a l u e  i s  s l i g h t l y  h i g h e r  t h a n  
t h a t  i n  t h e  c o n t r o l  l o c a t i o n  on Upper Three  Runs Creek a t  road F 
(74 c o l o n i e s / 1 0 0  mL). Summaries f o r  p l a n t  streams f o r  1977 a r e  
g i v e n  i n  Tab le  2.7.2.7-22. 

I. L a n d f i l l  n e a r  Upper Three  Runs Creek and Road C 

Samples a r e  c o l l e c t e d  from one  ani it&^ l a n d f i l l  w e l l  p e r  
month on a r o t a t i n g  b a s i s  t o  p r o v i d e  t h r e e  s a ~ ~ ~ p l e s  p e r  y e a r  f o r  
e a c h  of t h e  f o u r  w e l l s .  Samples a r e  f i l t e r e d  w i t h  " M i l l i p o r e "  
(0.45 p) f i l t e r  paper  b e f o r e  being ana lyzed  f o r  lne ta l s  because  
t e s t s  i n  1975 i n d i c a t e d  t h a t  e l e v a t e d  aluminum, t o t a l  i r o n ,  and 
l e a d  were p r e s e n t  i n  t h e  s o l i d s  f r a c t i o n s  of t h e  samples.  Data 
f o r  1977 a r e  summarized I n  Ashley and Z e i g l e r  (1978). Meta l s  and 
o t h e r  a n a l y s e s  a r e  with it^ ranges  found i n  p l a n t  s t reams .  
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FIGURE 2.7.2.1-1 . The Savannah River Plant S i t e  



TIGURC 2.7.2.1-2. Savannah River  Plank n ~ f ~ n w  Waste Pracess ing  Faci1it.y 
(DWPF S i t e )  Water Qua1 i t y  Sarnpl i n g  Locat ions and Habi t a l  w ' 
Desc r ip t i ons ,  February 1979. (Source: SAR, 1980) 
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FIGURE 2.7.2.3-1.  Number o f  S p e c i e s  o f  Algae and Diatoms i n  Academy of  
Na tura l  S c i e n c e s  Col 1 e c t i o n s  from. t h e  Savannah River  
( S t a t i o n s  1 ;  3,  5 ,  and 6 )  and Upper Three  Runs Creek 
( S t a t i o n  2 ) .  (SP,R, 1980) 
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FIGURE 2.7.2.4-1. Number o f  Spec ies  o f  F i s h  i n  Academy o f  4 !a tura l  

Sc iences Col l e c t i o n s  f r o m  t h e  Savannah River .  
( S t a t i o n s  1 , 3, 5, and 6 )  and Upper .Three Runs 

Creek ( S t a t i o n  2 ) .  (SAR, 1980) 
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Figure 2.7 .2 .7-1  STREAM AND RIVER SAMPLE POINTS 
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TABLE 2.7.2.1-1 

Typ i ca l  Trees, Shrubs, 'dines, and Herbaceous P lan t s  Found i n  Wet Areas a long  Upper Three 
Runs Creek (Mod i f i ed  f rom blhipple, 1978) 

Trees 

Taxodium d ist ichum 

Nyssa aquatica 

Fraxinus americana 

Betula nigra 

Ulmus americana 

Nyssa sylvat ica - 
Quercus laurifolia 

Acer rubrum - 
Liquidambar styraciflua 

Itea virginica 

Ilex decidua 

Vines 

Mikania scandens 

Ampelopsis arborea 

Smilax sp. 

Rhus radicans 

Campis radicans 

Herbs 

Onoclea sensibilis 

Arundinaria gigantea 

Saururus cernuus 

Boehmera cylindrica 

Panicum sp. 

Violoa sp. 

Leersia sp. 

Polygonum sp. 

Ludwigia sp. 

Peltandra virginica 

Carex sp. 

Hypericum sp. 

Osmunda cinnamonea 

Orontium aquaticum 



TABLE 2.7.2.2-1 

' Academy o f  N a t u r a l  Sc iences A q u a t i c  C o l l e c t i o n s  
Reported, 1951-1977 ( 1 )  

. . 

Sump Zing ScmpZing S ta t ions  by Quarter ( 2) 
Year 

1 2 3 5 6 

x ,x X X . X  X 

. . 
X X X X x'x 

(1) Sources: Academy of  Natural  Sciences of  Ph i l ade lph ia .  

( 2 )  F i r s t  Quarter  Jan  1 - dlar  31 
Second Quarter  Apr 1 - June 30 
'I'hird Quarter  J u l y  1 - Sept 30 
Fourth Quarter  Oct 1 - Dec 51 



TABLE 2.7.2.2-2 

Sources of Information f o r  Characterization of the  Base1 ine  Aquatic Ecology 
of Streams Impacted by the  Proposed DNPF 

StLb ject Coment and/or Location Reference 

Fish 

Fish A l l  streams - SRP Freeman (1954) 

Humphri.es (1965) Channel Ca t f i sh  Movements i n  Upper Three Runs Creek 
and t h e  Savannah River 

Fish General l i s t i n g  . Clugston (1 973) 

Fish A l l  SRP streams McFarlane (1976) 

Fish Impingement and entrainment a t  SRP, 
migrat ion and spawning Upper Three 
Runs Creek 

McFarlane, F r i e t sche ,  and 
Miracle (1978) 

Mosquito Fish . Fat  content  i n  g. a f f i n i s  from Upper 
(Gambusia a f f i n i s )  Three Runs Creek and Four Mile Creek 

Falke and Smith (1974) 

blosquito Fish Populations o f  &. a f f i n i s  i n  Four 
(Gambusia a f f i n i s )  Mile Creek 

Ferens and Murphy (1974) 

Mosquito F i s h .  Genetic d i v e r s i t y  on SRP s i t e  
(Gambusia a f f i n i s )  

Smith (1979) 

Largemouth bass ,  R i  nchemical genetics o f  sunl i s l l  
mosquito f i s h ,  from Upper Three Runs Creek, Four 
and b l u e g i l l  Mile Creek, and the r~na l  waters .  

Yardley, (1974) 

Fish Invasion of  post-thermal h a b i t a t s ,  
Four Mile Creek 

Tinney and Gibbons (1977) 

Thomson and Gibbons (1978) 

Bennett and McFarlane (1979) 

Fish Species d i v e r s i t y  i n  Castor  Creek, 
a t r i b u t a r y  of  Four Mile Creek 

Fish A l l  SRP streams, NERP b a s e l i n e  s tudy  

Salamanders E n t i r e  SRP Freeman (1955a) 

Freeman (1956) 

Gibbons and Pat te rson (1978) 

Toads and frogs E n t i r e  SKP 

Amphibians and E n t i r e  SRP 
r e p t i l e s .  

Snakes and o t h e r  E n t i r e  SRP 
r e p t i l e s  

Gibbons (1977) 



TABLE 2.7.2.2-2 ( con t i  nued) 

Subject Coment and/or'Location 

Amphibians and Reptiles 
contd 

Reference 

Turtles Entire SRP Freeman (1955b) 

Turtle parasites Collections from Upper Three Runs Creek Bourque and Esch (1974) 
and Four Mile Creek of emydid turtles . 

and associated parasites 

Alligators, lizards Entire SRP 
and snakes 

Freeman (1955~) 

Alligators Sighting on ~enrled~r's Pond in Upper Jenkins and Provost (1963) 
Three Runs Creek 

Alligators Entire SRP, including Upper Three Runs Murphy (1979a,b) 
Creek and Four ~ i l e  Creek 

Birds 

Birds Entire SRP Norris (1963) 

Bird diversity Bird diversity in Upper Three Runs Straney, Briese, and 
Creek, cypress swamps versus thermally Smith (1974) 
impacted areas 

Waterfowl Entire SRP Jenkins and Provost (1963) 

Mammals 

Furbearers Beaver, mink, muskrat, otter, and Jenkins and Provost .(1965) 
racoon for entire SRP 

Racoon Wood and Odum (1965) 

Beaver, entire SRP Fitzgerald (1979) 

Acauatic ' Trisects 

Odonata Taxonomic survey of Upper Three R~ins Cross (1955) 
(dragonf 1 ies) Creek and Four Mile Creek 

Aquatic insects Common ones of Upper Three Runs Creek Harvey (1975) 

Aquatic insects Diversity indices for thermally $tressed Howell and Gentry (1974) 
and natural creeks (Upper Three Runs 
Creek) 

Dragonfly nymphs Thermal stress on dragonfly nymphs Martin and Gentry (1974) 
from Four Mile Creek 



.TABLE 2.7.2.2-2 ( c o n t i n u e d )  

Subject conanent and/or Location Reference 

Aquatic I n s e c t s  
contd 

Dragonfly nymphs Thermal t o l e r a n c e s  o f  dragonf ly  Mart in ,  Garten and 
nymphs from. Four Mile Creek. Gentry (1976) 

~ r a ~ o n f  1 nymphs Thermal t o 1  e rances  o f  dragonf ly  Garten and Gentry 
nymphs from Four Mile Creek (I. 976) 

Aquatic i n s e c t s  Survey o f  Upper Three Runs Creek Morse, a (1979) 
f o r  one yea r  ( t h e s e  s t u d i e s  a r e  
cont inuing)  

C . .  . 

Aquatic i n s e c t s  . .  Castor  Creek, a branch t o  Four Cain (1977), G i l l e n  
Mile Creek . (1977a, 1977b) . 

Macroinvertebrates  

Decapod crus taceans  E n t i r e  SRP 
(c ray f i sh )  

Hobbs, e t  a1  (1977) 

Freshwater sponges General Penny (1954, 1956) 

Aquatic s n a i l s  E n t i r e  SRP Wood and Winer i te r  (1979) 
(gastropods)  

P l a n t s  

Periphyton Upper Three ~ G n s  Creek, Four Mile Vanderbosch (1977) 
Creek, and Castor  Creek 

Algae Common ones o f  Upper Three Runs Creek Macfie and Swails  (1957) 

Swamp bottomlands General Swai l s ,  a &I (1957) 
P o r t e r ,  a 21 (1958) 

Swamp bottoml.a.nds Thermal e f f e c t s  on v e g e t a t i o n  S h a r i t z ,  Gibbons, and 
(Four Mile Creek) Gause (1971.) 

. Swamp bot tomlands.  Thermal e f f e c t s  o n - v e g e t a t i o n  S h a r i t z , ' I r l i i n  and C h r i s t y  . 

(1974) 

Swamp bottomlands Swamp bottomlands o f  Upper Three Wh:1pple (1978) 
Kuns Creek 

Swamp bottomlands Preserve  Areas, beech-Hardwo.od Forest, ,  SREL, 1979 
Mixed Swamp Fores t ,  Cypress Grove 

P l a n t  communities Communities and macrophytes a long  Angerman and Jones-  (1979) 
Upper Three Runs Creek and Four 
Mile Creek ( a l s o  e n t i r e  SRP s i t e )  



.TABLE 2.7 -2.2-2 (continued) 

Subject Comment and/or Location Reference 

Bacteria and Fungi 

Thermophilic and Heated effluents of  our Mile Creek, Tansey and Fliermans 
thermotolerant Flowing Streams Laboratory, and (S.978), Tansey, et 
fungi non-thermal Upper Three Runs Creek (1979) . , 

Common genera from Upper Three Runs.. 
Creek 'and Tim's Branch 

Cherry, et a1 (1974a, 
1974b) 

'Chemistry 

Dissolved organics Amounts in Upper Three Runs creek Lewis and Tyburczy (1974) 

Lead and cadmium Amounts concentrated with naturally Briese and Giesy (1975) 
occurring organics 

Trace metals Water chemistry and trace metal Giesy and Briese (1978) 
transport on Upper Three Runs Creek 

Transuranic Soil surveys and studies near F and Alberts and McCloud (1979) 
elements H Areas and Four Mile Creek . 

Water chemical Upper Three Runs Creek as a Bench Annual reports, USGS 
and physical data Mark Stream since 1966 

Water monitoring Upper Three Runs Creek and Four Annual reports, SRP 
Mile Creek 

Water data Upper Three Runs Creek and Four SAR (1980) 
Mile Creek 



r 

"X“x.1) 

DIIZS~W -WA 16ua 
cuuc*rdramwn 
~~n 

VMWr ..lltUI 
Mlt LC-'- 
IaIlUIIu.I..nr . 

(ID(. ~ l P U U I  
MlL? v1.n*- 
IMILI 4 1 1 ~ - . ~ . 1  
7UtL1 -*r.~... 

DlDP ntcL0smu.w 
.AWL1 Ilr*.*.=.r 

-11 mum 
IrnIL? rr*c.o..n,,r". 

I ra w r u  
BWlll mtr-. 

m n  CumwNALU 

m1u o , h r r u v a  
m m  - 8 . w  

?-I l l  MlYUlll~ 

Dm11 Immm1uL. 
rmL1 t,&ol.l.e." 
M111 Do~.(~~.R.. 
*NLT kU,rn,m." 

men OUI**UEwI6S 

I m L I  !i,srd**.,.=... 

IWLI kJ..lf .Eu 

IMILT mpn- 
NllLT . l e r * n u u  

orrra*nrpu ' 

U U  CYULII 
I Y ~ I L ~  M.- 

DI1ISISU O * m  C - D I  -A81 
WI OmIWNlgll 

sun armnf%lru(n 
N(ll1 ,,,-,.c... 

OlUl IMc0WIIU.L. 

N l l L l  Lrh.II.c". 

.IUIlW" munrcnn1 nrS,.~l 
CUU WIIW1QmwAI 

fMtLI Lrlu*l.$u.n 
fU(II1 I1111I,b1.<..1 
rm83.V #w*l.t taw. w 

V ~ U O L ~  a"wl1w.u 

r u n 1  uhu"n,c*.. 

~ t n  L ~ I C ~ I . ~ ~ .  

*UIILT 
rMrLl C,.UIl-I 
,,'a,. I,,'u.nr 
MIA utnrr- 
IWLT lulWl."" 

S1.1SIQ aasnm* m a  Pcul 
nmtt U l i U I l  

MIL1 I.?lhmtlllllb".. 

Me .ILwUMI 
~MILI  MI..*~,I-. 

WULT W u n m  
M1Lt ) . I r m - n  
#UIL. -..".)mu 

w n m  CIANMWU IUL- -) 

DLltlPnmCCUSl 
rn~t M . ~ H " . ~  

lrn11 Cturn,*nu 
~ U ~ L I  I~~..~s..II(.-.. 
lWU, CI.*tla...r 

on II(1IUlOtl&U 
M l L I  O u t L t o ~ . ~ l u ~  

mn mmccnal 
rmu kn-lr 
W L l  *,lWluU 

WUU . t d . r l . a  

mu *mu 

;::un.t rn MU- .t -.... I *I.-. 
T l M f  40 l*Ll.d ., U* I* w. 

M - ~ I I I I W W ~ ~ E ~  
nm801 I 

IPI ng n r  m a  IHI IC t v n  nn 

I 
1 l a 1  

1 

s 
I 

I L I 

1 

I 

I l l ,  

I I . I l l l l L  

* I 1 1 1 1 1 1 1  
b O l  

1 

' 1  

1 1 1 5 1 1 1 1 1 1  

1 ) J M  
1 D ~ B I I I $ I I I  

81 Y %I *I D n w I-C 

I l l  1 1 1 1 1 1 1  

I 
I O I ~ W I ) U U U  

4 ~ 4 1 0 1 4 1 a  

I 1 I l I  

I I 

I I I I I I  

I .  I 

, 

I 1 

I 

I I 

I 1 

ee IRI I I I  IU I& IS n 

.I ~ I I - ~ C I .  IIP'. 19~1. IMI. I(P7, ;+M, t m ,  

..,ntl W '%,**I 1)W %. 1 u u W l u I . l .  

T$BU 2.7.2.3-1: I 

WI UD PIAKWS ODU.IWIO AT AM SAVUUU~ U ~ R  n*m, irsr-lmo) i .  
ma MI 

n r r r a  1 
n11 I n 1  e m  

I 

I 

I 

1 

I 

1 I $ 1 1  
s I 

1 '  

I I 

1 

I l l  

I I t  

u 11 a 

1 
7 6 9 

I 
I 

1 

I 
1 
J 

1 s  m H 

n * n m  I 

1931 ns ow I*M nu l r r  4vn i a q  

I 

I 

I 

1 1 1 1 1  

1 

I I 

> 1 1 a 1 Y 1  

I I O I I  1 

I 

1 

I I 

I 1 1 1  

1 3 l l l l I  

11 JI JI Y 11 II II 18 

l l l 1 l l l  
1 

L I I  * a o t 1 2 3  

I I I I I  

I I I 
1 1 

I 

1 

1 1 .  I 
I : I I 

1 

IIB so 101 l a  1% n I I ~  n 

1?1?)+ (See also SAR, 1980) 

- 

m U U .  arm 
~ ~ r m a r n r w n ~ w m m w n m  

mu I 
1-1' l*U ru I- 19*1 l w  I S I ~  nu 

I I I 

1 1  

I l I I l I ~ 2 I I I I l ~ l ~ a l I I 1 l  

I 

I 

~ 1 1 1 1 l 1 1 1 1 ~ ~ ~ 1 1 1 ~ 1 1 1 1 1 1  

I I t  I I 
I 1 0 1  1 1  

I 

1 
1 

b 

1 

I 

I l l l l l l l l t l l l l l  

I ~ I ~ I ~ 9 l I 4 I b I t O l ? b I l b ~ 3 I I I b I ~ ~ l I ~ I  
I l t l l l l l 1 3 I I 1 I  

~ 1 0 l O O I ~ O 1 ~ I Y I I ~ L I I 1 1 J 9 I I O I I I 1  
I l ? ? 7 l l ) o l t 1 1 ) 4 s 1 1 I a 3 1 a I S ~ ? I b 1 4 0 1 L 1 1  
1 l I I l 1 * . 1 l 1 4 * t l I 4 1 1 1 5 I l b I * l I I o # 4 l ~ ~ 1 I l I s  

u 11 Y 61 I 21 1(1 n 
* I ? * ~ ¶ . ~ . 3 * ~ 1 I ~ * , s I 4 ? e l l l 1 4 l s * * * ~ ~ l l l * s  

4 3 1 1 3 I 4  

B I I I ~ I V I I I ~ ~ I ~ I I ~ Q I I U ~ ~ ~ ~ I * ~  
1 ~ 1 1 1 1 1 2 0 1 1 1 1 1 1 1 ~ 1 4 1 1 1 1 1 1  

l I 1 I I I I  

1 

I 1  

I l l l l - I 1  
I I 

I 1 
I 1 

I .  

~ ~ l ~ l ~ l l Y l ~ O 5 I O l ? l b I O b l I Q S I ~ 1 ~ b ~ 9 l 1 l t  

: * ' *  
1 

I 

114 u, 101 114 m 11 tm s 

I 
naTl0l b 

(ul NU r* I- au nu an nn * 
I 

2 .  

! 1 
I I 

I j I 

I 1 

1 1 

1 1 1  

) ' I  I t I I I l  
I t  1 I 

1 
1 

' ! 

I 

I 

I '  Y 

s4 m H m u 11 Y n 

1 1 1 1 1 1 1  
1 

I 

I I t 1 1 1  

I 
I I 

1 1 I l 1 1 l I  
1 I 

I I 
I 

t I 
I 

1 a a 1  I I 
I '  
1 1 * 

113 ua w 8 1 9 . l ~  r IIY u 



TABLE 2.7.2.3-2 

Algae of the Savannah ~iver''* 

Group No. Species 

Green' Algae 6 2 

Blue-green Algae 

Red Algae 

Diatoms 

Yellow-green Algae 1 

More Common Species 

Oedogonium sp. 

Stigeoclonium lubricum 

Tetraspora gelatinosa 

Spirogyra sp. 

Microcoleus vagj n a t u s  

Microcoleus lyngbyaceus -- 

Schizothrix calcicola 

Oscillatoria retzii 

Bactrachospermum - sp. 

Compsopogon coeruleus 

Navicula mutica 

Navicula lateropunctata' 

Navicula germainii 

' Navicula confervacea 

Nitzschia palea 

Eunotia monodon 

Achnanthes biporoma 

Achnanthes lanceolata 

Melosira varians 

Bacil1,aria paradoxa 

Vaucheria sp 

~ A W V ,  1972, 1974. 

2 ~ 1 1  of these occur in ANS collections except N. 'germainii 



TABLE 2.7.2.3-3l 

Typical Four File Creek Temperatures, OC 

Location 8 / 3  1 / 5  5  8 / 6  6  

56 .1  Reactor Out f a l l  71.4 

SRP Road A 43.0 56.5 

Rai l  road 

Abo~re Cassel  s ' Pond 

1. Brown, e t  a l ,  1972 -- 



TABLE 2.7.2.3-4 

Common ~ a c r o ~ h y t e s  A1 ong the Savannah R i  ver l  

Scientific Name Comon Name ~ a n k ~  

Myriophyllum Water m i l f o i l  

S a g i t t a r i a  Duck p o t a t o  4 

Ponteder ia  P i cke re l  weed . 5 

Anacharis Water weed. 3 

Alternanthera  A l l i g a t o r  weed 

Typha C a t t a i l  

1. AWV, 1972, 1974. 

2 .  Rank: 1 = most abundant, 2 = very abundant,  
3 = abundant, 4 = not  abundant, 5 = s c a r c e .  



TABLE 2.7.2.4-1 

A L i s t  o f  F ishes o f  t h e  Savannah R i v e r  P l a n t  From Bennet t  
and McFarlane (1979) 

Favi l y  Species -. Cononon Name 

Acipenseridae Acipenser 'oxyrhynchus A t l a n t i c  Sturgeon 

Lepisost e idae  

Amiidae 

Lepisosteus osseus  
Lepisosteus p l a ty rh incus  

Longnose. gar  
F lo r ida  gar  

Amia ca lva  -- Bowfin 

Anguil l i d a e  
. . 

Clupeidae . . 

Anguil la  r o s t r a t a  American e e l  
. . 

Blueback h e r r i n g  
Hickory shad 
American shad 
Gizzard shad 
Threadf i n  shad 

Alosa 'aesf  i v a l i s  
Alosa 'medidbeis - 
Alosa ' sap id iss ima-  
Dorosdlna 'depediarium 
'Dorosoma .pefenense - 

. . 

Umbridae 

Esocidae 

Umbra pygmaea 
. . .  

East e r n  b4udminnow 

'Eso>i 'n iger  .... ... -- 
Esox 'americarius 

Chain p i c k e r e l  
Redfin p i c k e r e l  

Cypr i n idae  Cyprinus ' c a r p i 0  
Hvboenatlius ' nucha l i s  

Carp 
S i l v e r y  minnow , - 

'H,i.bopsis ' r~ ih .? i . f+dns  
Nocomis ' l ep todephalus  
'Ndt.emigdnus ' c fysd leudas  
'Notrodid clialvbaeus 

Sosyface chub 
Bluehead chub 
Golden s h i n e r  
I ronco lo r  s h i n e r  

I Notr , - j  is 'cuii.jn sac 
Notropis  ' emi l i ae  

Duslcy sh ines  
Pugnose minnow 
S p o t t a i l  s h i n e r  
S a i l f i n  s h i n e r  
Ohoope s h i n e r  
Yellowfin s h i n e r  
T a i l l i g h t  s h i n e r  
Whitefin s h i n e r  

'Notropis  liudsonius 
'No L r u v i b  ' l i vuse luu ' t~ rus  
--L-- * 
Notropis leBdsi  
'Notropis  ' l u f  i p i n n i s  
Notroljis 'niacul'atus 
Notrorjis 'riiveus 

Coas ta l  s h i n e r  
Creek chub 

'Notropis  'pe te rddni  
'Semotilus 'a t roniaculatus  

Catostomidae Carpiodea - --- .cyprinus -- 
'Erimy.io,., ' i b Iu r l  ' u s  ' 

Erimyion ' s u c e t t a  
Hypentelium n i g r i c a n s  
Minvtrema 'mel 'and~s 

Quil lback 
Creek chubsucker 
Lake chub sucker 
Northern hog s u c k e r  
Spot ted sucker  
S i l v e r  Redhorse 

I 

Moxostoma 'ariisurum 



, TABLE 2 .7 .2 .4-1  (Con't)  

F a m i  Zy Species Conunon Name 

I c t a l u r i d a e  I c t a l u r u s  brunneus 
I c t a l u r u s  c a t u s  
I c t a l u r u s  n a t a l i s  
I c t a l u r u s  nebulosus 
I c t a l u r u s  p la tycephalus  

' . I c t a l u r u s  punc ta tus  
Noturus ~ y r i n u s  
Noturus i n s i g n i s  
Noturus 1 eptacanthus  
Pvlodic tus  o l i v a r i s  

h b l y o p s i d a e  Chologaster cornuta  

Aphredoderidae Aphredoderus sayanus 
. . 

Be1 onidae S t rongylura 'mar ina  

Cyprinodontidae Fundulus 1i .nenlatus  

Poec i l i i dae  

Antherinidae 

Perc ich thyidae  

Centrarchidae 

Percidae 

Gambusia 'a f f in i s  

Labidesthes s i c c u l u s  

hlorone ' chrysops 
hlorone s a x a t i l i  s  

Acantharchus. pomotis 
C e n t r a r c h u s ' ~ a c r o p t 6 r u s  
Elassoma'zonatum 
Enneacanthus'chaetodon 
Enneacanthus g l o r i o s u s  
Enneacanthus obesus 
Lepumis a u r i t u s  
Lepomis 'cyanel lus  
J&x)ani.s ai  hbosus 
Lepoeiis ~ u l o s u s  
Lepomis macrochirur; 
Lepomis marginatus 
Lepomis microlophus 
Lepomis puncta tus  . 

blicropterus salmoides' 
Pomoxis n i ~ r o m a c u l a t u s  
Pomoxis a n n u l a r i s  

Etheostoma f r i cks ium 
E t h e o s t o ~ '  fu'siforme 
Etheostoma hopkinsi  
Etheostoma inscr ip tum 
Etheostoma olmstedi  
Etheostoma se r r i f e rum 
~ e s c 5 f l a v e G n s  
Perc ina  n i g r o f a s c i a t a  

S n a i l  bu l lhead  
White c a t f i s h  
Yellow bul lhead 
Brown bul  lhead 
F l a t  bul lhead 
Channel C a t f i s h  
Tadpole madtom 
Margined. madtom 
Speckled madtom 
Flathead c a t f i s h  

Swampf i sh  

P i r a t e  perch 

A t l a n t i c  n e e d l e f i s h  

Lined topmin~~ow 

Ffosquitof i s h  

Brook s i l v e r s i d e s  

IVhite bass 
s t r i p e d  bass 

Mud s u n f i s h  
F l i e r  
Banded, pigmy s u n f i s h  
Blackbanded s u n f i s h  
Bluespot ted sun f i sh  
Banded sun f i sh  
Redbreast s u n f i s h  
Green s u n f i s h  
Pumpkinseed 
I\rarmout h 
B l u e g i l l  
Dol la r  s u n f i s h  
Redear s u n f i s h  
Spotted ' sun f i sh  
Largemouth b a s s  
Black c rapp ie  
White c r app ie  

Savannah d a r t e r  
Sltlamp d a r t e r  
Christmas d a r t e r  
Turquoise d a r t e r  
T e s s e l a t e  d a r t e r  
Sa.wr.heek d a r t e r  
Yellow perch 
Blackbanded d a r t e r  



blugilidae 

Sole idae  

Mugil cephalus 

Conunon Name 

S t r i p e d  mul le t  

Hogchoker 



TABLE 2.7.2.4-2 
llSWIS C O U W E D  A t  THE S N M H  RIVER P W l l  

1PJI-lP76~Yf 

c.., 
Iil...l . f l W  
8iy.y. tb.b 
boy fo r *  chub 
1lueh.d chub 
8iv.r chub 
sold.. ,him*, 
b.*flO *hi".. 
I roo ro lo r  . h i m  
Dusk, rh iner 
h n o s .  m i m w  
Sptt.i l e h l u r  
S a i l f i n  ohin.. 

Ph+ar. .him" 
h l l a l i m  e h i u r  
T * i l l i l h t  ,hlmr 
Hh i r * f i n  r h l r u r  
Co..tml e h i n r  
S r t f l n  oblrur 

Coa. s h l a r  
8ullhead m i n m  
Creek chub 

I U S W A ~ ~  c A n r m u  
1a.il bullh..d 
bait. ..tti.b 
h l l w  k l l h e d  
Lwm hllh..d 
f l a t  bullb*ad 
G n u 1  rmtf lbh 
7.0.1. m 4 t r  

urra 



(11 -.-*: - * &+ -1 -.I 1.1- d niw.lw. (I~II. 1*S7.1N1, IYI. ~*n. 1.w. 1~1). (sed also SAB, 1980) 
m - h-. (19%). - - aCr.rl.m (l*lb). 



TABLE 2.7.2.4-3 
SYNONOMY AND REVISIONS IN TAXONOMY OF FISHES 

Lepisoe teus productus 

Pomolobus mediocris 

Hybopsis bellica 
I 

Nocomis bellicus 

Notropis imaculatus 

Notropis stonei 

Opsopoeodus d l i a e  

Ameiurus nebulosus 

Ameiurus platycephalus 

Ictalurus lacustris 

Schilbeodes lep tacanthus 

Schilbeodes marpinatus 

S chilbeodes mollis 

Fundulus dispar 

Roccus chrysops 

Roccus saxatilis 

Chaenobryttus gulosus 

Mesogonistus chaetodon 

Etheostoma barrattii 

Hololepis barattii 

Poacilichthya f ricksia 

~oecilichtl~y~ Luerfptum 

Boleosoma nigmm 

Hadropterus ni~rofasciatus 

, Trinectus f asciatus 

SYNONYM OR REVISED NAME") 

Le~lsosteus oculatus 

Alocsa mediocris 

Nocomis leptocephalus 

Nocomis leptocephalus 

Unidentified 

Unidentified 

Notropis emiliae 

Ictalurus nebulosus 

Ictalurus platyce~halus 

Ictalurus punctatus 

Noturus leptacanthus 

Unidentified 

Unidentified 

Unidentified 

Morone chrysops 

Morone saxatilis 

xdzsakeulosus 
Lepomis nulosus 

Enneacanthus chaetodoq 

Unidentified 

Unidentified 

Unidentified 

Un2denrlfied 

Etheostoma nigrm 

?-&-a nigrofasciata 

Unidentified 

COMMON NAME (2) 

Spotted gar 

Hickory shad 

Bluehead chub 

~luehead chub 

Pugnose minnow 

~ r o k  bullhead 

Flat bullhead 

Channel catfish 

Speckled madtom 

- 
White bass 

Striped bass 

Wartaouth 

Warmouth 

Blackbanded sunfish 

- 

Johnny darter 

Blackbanded darter 

- 

("~ame from original ANS reports. + 

(2)~ame from American Fisheries Society, 1970 r 
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TABLE 2 . 7 . 2 .  

Macroinvertebrates in Savannah River near VNP site I 

F'orifm (sponges) 
Sponfilh fragilir 

Annclida (segmented u.orms) 
Erpobdrlla puncrara 
Placobdel~ p r a s i r l n  
Helobdrlh clongara 
H. lineera 
H. yufrcrofu-lincara 
Arcreonais ? lonlondi 
Limnodrihs hof]meisreri 
L. udekemianus 
L. sp. 
?Eisenrlb rerraedra 

. Molluvn . 
Gastropods (snails) 

A mnicola limosa 
Campeloma limn 
Gonio&sk corenorm ' . 

' - . Pseudosuccinea columelh 
Fenissia f u x a  

. Phyul crocara 
H d i s o m  lrivolvh 
Menelus dilararus 
Gyraulus p ruu r  

Pelecypoda (clams) 
Elliprio icterinum 
E. crassidens 
E. Pnccohhis 
E. complannrus 
Uniomerus obeers 
Anodonra imbecilis 
C a m n c u l i ~  pnr 
Vi l lon vibex 
V. drlumbur 
Lampsilis carion 
L. splendidn 
Sphaerium rrnnversum 
S. hcusrrc 
. S. secwis 
A'sidium niridum 
tirpera singleyl 

Ectoprocrs (moss animals) 
Plumarelb rspens 

Arthropod. 
Crustacea 

Asclhrs milirruir . 
H,valelh azrcm 
Gammarur fascinNs 
Whemonerer pludonrs 
Rocambarus pubesccns 
Llmnesia sp. 
Lcberria sp. 

I N e e t l  
Odonata (dragon flies and dams! flies) 

Colopteryx m c u h l n  . 
Heuer im riria 
Ar@ se&b 
A. mmtfo 

A. ribblis 
A. viohcrn 
EnaNagmo dvile 
E. signalum 
E. weewa 
lschnuro posira ' 

~asiaeschno jawfa . 
,\'asPcschm penucanrha 
B o y e ~  v inon 
Gomphus (Srvlurur) Imrvar 
Dromogomphus armnhrs? 
,Cpicordulia princcps 
,Veurocordulia ahbnmensis 
bfocromia sp. 
Pachydiphx lonpipcnnk 
Symperrurn vicinium 
Libelluh vibrons 
Perithemis rrnera 

Ephemeroptcra (mayflies) 
Ephoron sp. 
Cnenis sp. 
Tricoryrhodrs sp. 
Ephemerello remporalis 
lsoynchb sp. 
Pseudoclocon sp. 
Neocloen sp. 
BaeriP sp. . 
Collibaeris sp. 
Hepragenw nr. diabnsia , 

'H. mculiprnnis 

Plecoptera (stoneflies) 
Ptrlesra plocido 
Paragnerim kansensis 

Hemiptera (bugs) 
hfesovelia mululnfi 
Hydromema marrini 
Genis sp. 
G. canoliculnrus 
G. nebuhris 
G. conformis 
G. remiair 
Lirnogonus h.<sione 
Trepoborrr inr rmb 
T. picms 
Rhmmarobares reniupes 
R. rlleyl 
K. hungerfordl 
Vellio sp.? brachblis 

ilficrovolcb rp. 
Rhagovelia disrincfa 
Salda sp. 
Gelosrocn~ av loh is  
Pelocoris femorahis 
RanoWa bu8nOl 
Belosrsm lutarium 
Noronecro sp. 
N. irrarara 
N. uhleri 
Trichocorira caha 

Neuroptera (dobron flies) 
Climacea arrohris 

Megaloptera (spongilla f l icf) upri0seruus 
Sialis sp. DubirophQ virroro 

Condalis cornurus Trichoptera (caddis flies) 
h'igrunia sp. , 

Coleoplera (beetles) 
Pelrodvres fesrivus , 
P. simplex 
P. miiricis 
Holip111s borealis 
H. rriopsis 
Uinerrtrs asslmllk 
D. emnrginahrs . 
D. horni 
D. carolinus 
D. a ~ / i S  
Gjrinus rpacus 
G. pecrorulis 
G. lugens 
G. venrralis 
G. gibber 
 uph his ell us gibbulus 
S. bicolor 
Hvdroconrhus bicolor 
Laccophilus mculosus 
L. proxlmus 
Bidessus hcusrris 
Collombus dissimilis 
C. impress+puncrahrs 
C. innrqualis 
Celim anysla 
Desmophachria convex0 
Hydroporus diversicornis 
H. pulcher 
H. smiaropunculus . 
H. unduhrus 
H. wickhami 
H~drovolus pusrubrus 
Copforomus inrenogalus 
Rhanrhus birrrialus 
H~lophorinus rabercuhNs 
Helophorus linearus 
Enochrus cincrus . 
E. nebulosus 
E. ochraceous 
E. perplexus 
Tropisrernus &ber 
7. breralir 
T. ~ r r i ob rus  
Brrosus sp. 
Paracymus digeslus 
P. subcuprrus 
Pllurrtirruiil irrriarum 
Cr.vyropleurum minurum 
Helichus fusrigicaNI 
H. lirlrophilur 
Phonocerus sp. 
Machronychus glabroFP 
Srcnelmu sp. 
S. dougloscnsis 
S. sinuora 
s. grOSS0 
Ancyronyx varie8aNr 

Chimarra socb 
Ncureclipsis sp. 
Phylocenrropus sp. 
Polyrenrropr~s sp. 
Hydropsyche nr. cuaniP 
H. nr. frisoni 
H. orris 
Cheumolul,rycRe IP. 
hlacronemum rebror~rm 
hf. carolinn 
Hydroprila sp. 
Leprocello nr. equisila 
Trioenodes tardo 
Arl~rlpsudes nr. nonwcrmr 

. Oeceris nr. eddlesroni . 
Pynopsyche sp. 

Lepidoptera (aquatic caterpillars) ' ' 

Parargyraclis Sp. 

Diptera (two-winged flies) 
Helius sp. 
,Dicranoymia sp. 
Anopheles sp. 
Chaoborus puncriprnnis 
Palpomyb sp. 
Bezzia or Probezzia sP. 
Culicoides sp. 
A rrkhopogofl sp. 
Coeloronvpus concinnus 
Clinoranypur p inp is  
Psrclroran.vpuS Sp. 
Tanypus carinarus 
T. carinorus 
PIocladius bellus 
Lobmndinia pilosrlh 
Ablabesm.via mellochi . A. monilis 
Brillia sp. 
Corynoneura xeM 
Cricoropus bicincrus 
C. ( u p s  
O~fhochdius sp. 
Psecrrocladius sp. 
Eukiefferielh sp. 
E, sordcns 
Rhrorthochdius sp. 
Srenochironomus sp. 
Harnischio aborriva 
Sergenria jucundus 
~nrlwhlru,rv,,tui iailrrisdno 
Polypedilurrr illinoen9P 
r. f a l h  
Chlmnt~mur' r l l m u o m l  
Rheolanylarers txiguus 
Colopccma gucrh 
Simulnrm Sp. 
Tabanus sp. 

aMost abundant genera. 



TABLE 2 .7 .2 .4-6  

Protozoa in thk Savannah River near MVP site I 

Rolozoa Asrosia k k b n  Coleps bisruspis . . Srrnror corerulrus 

Class Mastipophora 
Chorornulina ovalir 
Oikomorras solcialu 
0. rermo 
S.vnuro uvrllo 
.4nrhophj*w vegelonr 
blonas p r ru lo  
,\I. socbbilis , , 

hf. socialis 
Oclrromor~ar crcmro 
CrypIornut~as eroyl 
C. ovau 
Chilomorras paramecium 
Cyorhorrrot~as rmcaro  
Chlamdornonas globora 
c. paci1ir 
C. monadino 
Clrlorogor~irrrn sp. 
Carreria glohou 
Gorriurrr prcrorale . , 

.Iksrigosplrarra gobii 
Pandorirlo tnorum 
Euglena orus 
E. caudora 
6 deses 
E. ehrenbergi 
E. fusca 
E. klebsi 
E. minima 
E. minuro 
tl murobilir 
E. oxyuris 
E. pisciformis 
E. plarydesm 
E. rubra 
E. spirogyro 
E. splendens 
E. rriprerir 
E. viridis 
Lepocinclis aricularis 
L. ovum 
L. texra 
Phacus acuminata 
P. alarur 
P. brevicaudata 
P. helicoides 
P. longicauda 
P. oscillans 
P. pleuronecres 
P. pyrurn 
P. rorra 
f. d~iquercr 
Trachelomonos armara 
T. hlspido 
T. horrirla 
T. oblonga , 

T. saccaro 
T. arceolora 
Trachelomoms vemcora 
T. VO~VOC~M 

Anisonem acinur 
A. emar~nohrm . 
Dinetna griscolum 
Hereronenro ocus 
H. ocrrrissirnum ' 
H. mufabile . 
Norosolenus apocamptus . . 
Peranrrna rrichophorum 
Trenronio jlagellaro 
Gvmnodinium /uscum 
G. palusrrc 
Gyrodiniurrr h?alinum 
Glenodirrirtm cincrum 
Bodo arnorhinus 
B. caudalus 
8. edox 
B. globonrs 
B. murabilis 
B. obovarus 
Cercomois crossicouda 
C. lon.~couda 
Colponerm sp. . ' 

, Rhynchonronas vasura 
Terramirus rosrrarus 

Class S~rcodina 
Amoeba dubia 
A.~orgonia ' 

A. p r r u l a  
A. proreus 
A. mdiovr 
A. spumovr 
A. srriaro 
A. vesperrilio 
Dinanroebo mirabilis 
Pelomyxa rarolinensis 
Vahlkampfi limax 
Vatnp.vrella lareriria 

A rcello denraro 
A. discoides 
A. milrala 
A. vr11ori.r 
Coclrliopodium bilimbosum 
Difjlugia consrricr~ 
D. corona . 
D. globulosa 
D. oblonga 
D. spiralis 
Cmrrupyxis uculrolo 
C. ecornis . . 
Euglypho crisrata 
Cyphoderb ampulla 
ncrmophryr $01 
Raphidoc)olrs 

Class Ciliala 
Hnlophryn lahiarn 
Lacrymaria olor 
Plnryophryo lala 
Rorodon discolor 
P. grireur 

C. elonporus 
C. hirhrs 
C. ocrospinus 
Enchelydiurn furidens 
E. &ens 
Homolozwn vermicuubre 
Penardiella crasvr 
Sltarhidioid~s sulcora 
hfesodiniztm pulex 
A mphilrprus claporcdei 
Lionarus cymur 
L. fasciob 
Loxoph?Num meleagnrr 
L. ubicubriae 
Trocltelirrr ovum 
Dileprus arnericanus 
D. onrpr 
D. cygntis 
D. nronilarus 
Loxodes vorax 
Trochilia palusrrir 
Chi1odone)Ia mcullulus 
C. jluvbrilis 
Nasmla arrrea 
A'. orrwro 
Chilodonropsis vorar 
Cvclograin~no lricllocysris 
Orrhodonrllo sp. 
Colpoda aspern 
C curullus 
C injlara 
Spirozona caudora 
Leproplrarvnr rp. 
Colpidiunr colpoda 
Glaucoma scinrillans . 
G. serosa 
Terrah,vmena pyriformis 
Col~nilembus fusiformis 
Philaster armora 
Paromerium aurelia 
P. bursarb 
P. caudorum 
P. calkinsi 
P. tnulrimicronucleorum 
ironronio acummoro 
F. depressrr 
F. Ieucas 
Fronroniella complanalo 
Cinerochilum margoriracmm 
Espeiob sp. 
Lembadium bullinum 
I. mnfnnrm 
hfn1ncnphr)a rnrnns 
Plarj~nemarum sp. 
( l r o r ~ n m t m  rrrrhn , 

Plruronem crassum 
Crirrigem phoenix 
Cyclidium glaucoma 
C. liromenrm 
C. musicola 

S. i.mrus 
S.. mulleri . . 
S. p(vmorphus 
S. p?rijormis 
Halrrria pondinrlla 
Srrobilidiurn p m n s  
Ox?rrkha falbx . 
0 .  srripcffi 
A mphisirlla ohlonpa 
tiasrrosr.vb musrrtnrm 
tiunu,rurnum strenuurn 
Holorricha d i sc~rpka lus  
H. ~.rrnalis 
On,vrhodro,nus .vandis 
Opicrhnrricha procrra 
Plnrrorririrn pnn,lir 
Srirhorricha inrcrrnedia 
Srrori.plidiurn crasrum 
Srl.lonichb m,vrilus . 
S. norophora 
S. p:rsrubra 
S. p:,rrina 
Tarh?sora prllionella 
Uroirprus mobilis . 
u.  plwls 
llrosoma acuminara 
Urosr?la sp. 
Euplores curysromus 
L: .&-rella 
E piumiges 
A rpidisra rosrara 
A. l~nceus 
A. wlcaro 
Saprodinium drnrarum 
P ~ k d i n i u m  reniforme 
VorrirelL componula 
V. con~faIidria 
V. j7oridensis 
1'. kcnri 
V. nnlicrosroma 
Vorrkelio monilara ' 

i'. picra 
1'. similis 
Ccrchesium pn(rpinum 
Zoorhomnium arbusrulo 
Dpisr?lir plhrri lb 
Ophr.vdium ~.rrnalir 
I'a,m~qicola annulara 
V. longiprs 
Carhurnic annulala 
C. ovara 
Thurieole fal l imhra 

Class Sucloria 
Acinrra sp. 
A m r m  brevis 
Hallezia brachypodo 
P o d o p h v  fua 
Pururinrra sp. 
Tn'chophrya rpirnylidis 



TABLE 2.7.2.5 -1 

Rare o r  Unique Aquat ic  Species i n  V i c i n i t y  
o f  Savannah R ive r  P l a n t  ( 1 )  

.- .- 

SCIENTIFIC NAFlE COMMON NAME 

EIACROPHYTES 

Coreopsis roses Pink  t i c k s e e d  

Ludwiqia spa thu la ta  . Spa thu la te  seedbox 

Echinodorus pa rvu lus  L i t t l e  burhead 

U t r i c u l a r i a  01 ivacea Dwarf b l  adderwort  

U t r i c u l  a r i a  f l o r i d a n a  F l o r i d a '  b l  adderwort  

My r i ophy l l um & Loose w a t e r - m i l f o i l  

P t i l i a n i u m  nodosum Savannah b i  shop-weed 

Mayaca f l u v i a t i l i s  Stream bog-moss 

Rhexia a r i s t o s a  . -- Awn-petaled meadow beauty 

Pel tandra  s a g i t t a e f o l  i a  White arrow-arm 

x .  S ta tewide concern 
(Threatened)  

X S ta tewide concern 
(Threatened)  

X S ta tewide concern 
(Threatened)  

X S ta tewide concern 
(Threatened)  

X S ta tewide concern 
(Endangered) 

N a t i o n a l  concern 
(Threatened)  

X S ta tewide concern 
(Endangered) 

Of concern 
(Unreso lved)  

X Regional  concern 
(Threatened 

Regional. concern 
(Threatened) 

A l l i g a t o r  - - - -. -- mississipp~en-iis~ - AmeFican a l l i g a t o r  X Federa l  endangered 

Clemmys o u t t a t a  . .  Spot ted t u r t l e  X Spec ia l  concern i n  S.C. 

Hyla andersonl  P ine bar rens t r e e  f r o g  Endangered i n  S.C. 

Ambystoma t i q r i n u m  t i q r i n u m  E. t i g e r  salamander X Spec ia l  concern i n  S.C. 

Hy la  av ivoca oqech iens is  E. b i r d - v o i c e d  t r e e  f r o g  ' Spec ia l  concern i n  S.C. 

Hy la  av ivoca . .X 

( 1 )  Source:' Greeter,  1979. . 

( 2 )  X - Confirmed i n  A iken,  Rarnwel l ,  o r  A1 l e n d a l e  Co~.~nt. ies,  S.C. 



TABLE 2.7.2.7-1 
WATER QUALITY 

SAVANNAH RIVER ABOVE SAVAN RIVER PLANT 
WATER YEAR 1978ff7 

'"source: SAR, 19E.0 
(2)1ncon8imtently reported. 

PARAMETER 

Temperature 

pH 

Dissolved Oxygen 

Alkalinity ( ~ 8 ~ 0 ~ )  

Bnrbess 

Conductivity 

Suspended &lids 

Volatile Solide 

Total Dissolved 
Solid8 

Pixed Residue 

BOO 

Lignin 

Chloride (C1) 

Nitrite (80~-8) 

Ritrate (ROJ-N) 

Sulfate (804-8) 

Sulfide (8) 

Total Phosphate 
(m,,-p) 

Aluminum (Al) 

h a i a   EM,,)'^) 
C o l c i ~  (Ca) 

Sodiw (Na) 

Total Iron (Pel 

W T E :  Accuracy not always coneisten: vith number of significant Eigurea o h m .  

UNITS 

'C 

pH unite 

mg/L 

q / L  

~ I L  

urnhoe. 

mg/l 

q/l 

qll 

rag11 

melt 

m ~ l *  

%IL 

0slB 

-I1 
q/l 

q / L  

1 

qll 

4 1  

4 1  

m ~ l l  

CONCENTRATION BY MONTH 

. 1977 1978 

OCTOBER NOVEMBER AN0 OBCEIIBER JANUARY FEBRUARY MARCH APRIL MAY JUNE JULY. AUGUST S E ~ E R  

23.25 17.45 10.80 8.00 7.00 11.40 15.80 17.75 21.20 25.00 20.00 

6.69 6.95 6.70 6.80 6.80 5.90 6.53 6.63 6.74 6.57 6.90 

8.62 9.70 , 11.20 11.90 12.30 11.038 10.14 9.60 8.96 , 8.45 8.56 

16.5 15.3 16.0 10.9 10.9 0.7 15.7 12.3 18.0 16.8 18.5 

13.70 13.00 13.50 10.00 11.10 11.90 18.20 10.10 13.80 11.80 14.25 

62.00 57.00 58.00 37.00 63.00 56 .OO 58.00 52.00 73.00 81.00 77.85 

12.00 19.50 11.00 25.00 23.00 74.00 17.00 28.00 18.00 13.00 13.50 

21.00 20.00 21.00 15.00 25.00 23.00 30.00 24.00 28.00 27.00 25.00 

47.00 46.50 54.00 34.00 48.00 31.00 40.00 48.00 55.00 54.00 51 ..OO 

26.00 26.50 27.00 19.00 23.00 8.00 10.00 24.00 27.00 27.00 26.00 

2.00 1.50 <I .0 <1.0 1.00 '3.0 2.50 1.00 2.00 ' 1.00 0.50 

1.10 <1.0 1.00 1.00 1.70 4.20 1.70 <1.0 1.30 1.10 1.10 

3.50 7.50 ' 3.80 3.50 5.00 3.60 4.60 3.20 6.20 5.30 6.00 

0.03 0.005 0.010 <0.02 <O. 02 <0.02 0.03 <0.02 <0.02 <0.02 <O. 02 

0.40 0.50 <O. 02 0.70 3.80 0.90 0.80 . 0.55 0.50 0.40 0.25 

4.60 4.30 4.60 5.60 5.50 4.70 6.90 5.20 5.10 4.20 5.25 

<I.O 0.15 <1.0 <I .O 0.10 <I .O <l.O . 0.10 0.40 (1.0 0.20 

<0.02 0.15 <0.02 <0.02 <0.02 0.60 <O. 02 <0.02 <0.02 0.40 0.25 

<0.5 <O. 5 <0.5 <0.5 1 .OO 2.50 2.00 <0.5 <0.5 (0.5 <0.5 

<0.1 0.05 0.10 <O. I <O. 1 0.2 <0.1 <O. 1 <O.l (0.1 <0.1 

2.0 1.70 1.90 1.30 1.90 1.80 1.70 1.40 1.62 1.95 2.80 

8.40 6.65 7.10 4.00 7.50 6.70 8.70 6.50 10.25 9.85 9.30 

0.1 0.1 0.2 0.4 0.40 1.50 1.10 0.54 0.65 <0.1 <0.1 



TABLE 2.7.2.7-2 
WATER QUALITY 

SAVANNAH RIVER BELOW SAVAN At( RlVER PLANT 
WATER YEAR 197871)  

I PARAMETER 

Teaperat ure 

pH 

Dissolved Oxygen 

Alkalinity (csC03) 

Hardness 

Conductivity 

Suspended Solids 

Volatile Rolids 

Total 0i.molved 
Bolids 

Total Solid# 

Fired Residue 

COO 

BOO 

L i ~ n i n  

Kjeldahl N 

Chloride (C1) 

Nitrite (NO2-N) 

Nitrate' (NO,-N) 

Sulfate (S04-S) 

Bulfide (6) 

Orthophosphate 
I (0-PO4-P) 

Total Phosphate 
(p04-P) 

Aluminum (Al) 

Ammonia ( N H ~ ) ( ~ )  

Calcium (Ca) 

Sodium (Na) 

Total Iron (Fe) 

Lead (Pb) 

UNITS 

msll 

msll 

me 11 

%fL 

msll 

mgll 

1 CONCENTRATION BY MONTII'~) 

' (X:TOIIKH N(1VEMIIEH AN11 DECEHIIER JAtIUAHY FEHWllARY MARC11 APHl L HAY JVHE JULY AllCllST SEPTEMnEW 

(')~OurCe: SAR, 1981] 
("NA - Not Analyzed. 
(3'~nconsistcnt lp reported. 

. . 

NOTE: Accuracy not alvayo consiaten: with number of aignificent figures shown. 



TABLE 2.7.2.7-3 
HISTORICAL MATE 

1 9 7 4 - 1 9 7 1 ? 1 9 ~ ~ ~ ~ ~ ~  
ANNUAL RANGES AND 

PARAMETER 

Oiachnrer 

T~~PCI~IUIC , 

PN 

Oilaolvcd Oxygen 

A lka l in i ty  (CaCO,) 

H.rdnels (CaCO ) 

Conductivity 

: L u p d e d  5 o l i d l  

Vo l * t i l c  Solid. 

To1.1 Oi..olred 
Solid., 

Total Solid. 

Fixed k s i d u r  

W D  

WO 

Lil"in 

Surfactsnr 

r.jeldahl Nitrogen (N) 

rer.1 C O I ~ P O ~ .  

Chloride (C I )  

N i t r i t e  (N02-N) 

N i t r a t e  (W3-N) 

S,,lf.r. ( T - S I  

Svlf idc ( I 1  

Lhrh?pbolph*&s 
(0-PO4-S) 

Tor.1 Pboeshat. 
(W,-P) 

r l w l n m  ( A , )  

h n i .  ( N H ~ ) ( ~ )  

C a l c i m  (Ca) 

llercury (Ha) 

Sodim (Na) 

Tol.1 iron ( r e )  

L8.d (Pb) 

UNITS 

Ilmn 

'C 

pH un i ts  

I 

m ~ 1 1  

,ng/l 

urhonlcm 

all 

-11 

1111 

I 

-It 

,I1 

* / I  

-81 l 

m ~ l l  

mgll 

c ~ ~ ~ ~ ( 3 '  

4' 

% / I  

=/I 

m s l l  

-1' 

-11 

%/I 

4' 

I 

-11 

,ng / I  

I 

-11 

UPPER THREE RUNS - ROM A 

197L 1915 I916 I911 

3IN-MAX "lr-MU MIN-M MIN-MAX 

( r a n )  ( s e n )  ( r a n )  ( r a n )  

1.51K I1 1.92K. 11 1.18E + I 1  

9.0-2L.0 11.1-23.0 10.0-24.0 6.0-2b.0 
(17.8) (18.0)  (11.3)  l I 1 . L )  

5.6-6.7 5.5-6.9 
(--) (--) 

1.0-11.3 6.6-11.7 1.2-10.2 7.1,-11.4 
(8.5)  (8.91)  (8.89)  (8.99) 

1.9-6.0 2.0-11.0 3.0-1.0 
( 3 . 1 )  16.13)  16.42) 

3.0-%.O 1.0-41.0 1.0-11.0 1 . 0 - s . 0  
119.2) (16.2)  ( 8 .0 )  (11.6) 

8.0-56.0 12.0-61.0 9.0-25.0 12.0-16.0 
(18.8) (22.9)  (15.9) (19.1)  

6 . 0 4 . 0  *-65.0 20.0-10.0 1 ~ . 0 - 4 2 . 0  
(24.8) 0 4 . 8 )  (28.9) (29.5)  

14.0-82.0 31.0-81.0 26.0-b&.0 21.0-92.0 
(41.1) (50.8)  . (36.9)  (11.0)  

16.0-18.0 16.0-41.0 8.0-59.0 
(11.0)  (21.4)  (21.91 

5.0-3L.2 5.0-23.0 5.0-22.0 
115.4) (11.8) (12.6)  

(1-2.0 .-I .4 (1-1.0 
( ( 1 )  (0.108)  (0.111)  

* -1.0 (1 
(0.111) ( (1)  

1.8-6.0 1.5-3.7 1.5-2.5 1 9 - 2 5  
0 . 5 )  (2.21) (1.92)  ( 2 .22 )  

0 .001 -~0 .05 (4 )  (0.02 (0.02 
((0.01) (<0.02) (<o.o?) 

0.OW-0.20 *-0.14 (0.01-0.15 0.07-0.23 - ' (0.085)  (0.099) (0.13)  

<I -3.6 1.0-6.1 (2-C.0 2 2 0  
(2.1)  (2.25)  (1.21) (1.09)  

(1-700 (1 
(58.1) ( ( 1 )  

0 . w - n  ni r -n  n r  m n7.n n? m.n? 
(0.006) (0.002) (0.011) (<0.02) 

0.01-0.11 .-0.W 0.02-0.09 <0.02-0.06 
(0.05) (0.011) (0 .M)  0.012 

~ 0 . > < 2 : ~ )  0 . 5  (0.5-2.0 
((0.5) ((0.5) (0.167) 

O .Oor4 l  .-0.04 (0.1-0.02 (0.1-0.03 
(--) (0.01)  (0.007)  (0.011) 

1.23-1.1 1.3-1.8 1 - 2 3  0.2-5.5 
(1.5)  (1.48)  , (1.51) (1.85) 

(0.0001-<O.Ol 
i-> 

1.0-1.5 1.2-1.1 1.2-1.5 0.2-1.6 
(1.3) (1.13)  (1.35) (1.27) 

, 0.1-0.6 *-0.5 0.1-0.4 (0.1-2.1 
(0.2) (0.1%) (0.25) (0.487) 

<0.W1-<0.5(41 (0.5 (0.5 
((0.5) ((0.5) ((0.5) 

COUH MIU cneex - m v r n  

1914 1915 I976 I911 

MIN-?U MIY-M MI"-IUX .IN-MAX 

(-m) ( r a n )  ( w a n )  (mean) 

6.4-7.5 6.1-7.5 
( - - I  (--) 

3 . 8 - I . )  3.0-1.5 2.8-6.0 0 . ~ - 1 0 . 5  
(5 .3 )  (4.87) (4.22) (5.L7)  

2.9-7.3 .-6.L P.6-5.6 3.0-10.1 
(4 .9 )  (3.24)  0 . 9 5 )  6 . 2  

( 0 . 1 - 0 . 4  -0.1 (1-0.7"' <I-0.3 
( (0.1)  (0.092) . (0.069) (0.038)  

(0.5 *-1.6 (0.5 (0.5 
((0.5) 0 . 1 2 3  < .  ((0.5) 

1.2-2.8 1.2-2.5 1.6-2.1 '1.4-2.1 
(1.9)  (1.92) (2.05) (1.81) 

<0.002 
(<U.WI) 

2 - 7 1  1 . 5  4 5 - 2 1  7 . 2  
(6.6)  (5.22) (5.49) (6.19) 

(0.1-0.3 .-0.6 (0.1-1.2 (0.1-1.2 
(0 .2 )  (0.231) (0.3851 (0.123) 

SAVANNAH RIVER ~ L U Y  PUM 

I914 1915 1916 I911  

IIIN-IW MIY-IUX MIN-MAX MIN-MU 

(me.n) 1cr.n) (man)  i u   XI 

I.29E t I 1  1.251 . I 1  I . 19 r  t 11 

11.0-26.0 IU.0-25.1 . 8.3-25.8 5.6-26.6 
(19.0)  (18.1)  (11.91 117.8)  

6.5-1.1 6.1-6.8 
(--) ( - - I  

8.2-11.1 7.0-11.1 8.5-11.2 6.2-12.6 
(9.4)  lQ.LLl (9.58)  (9.111 

11.7-26.9 3.1-18.0 10.4-11.0 7.8-19.5 
(1o .8 )  O r . * )  ( 1 r . 3 )  0 4 . 2 )  

12.9-L8.0 I . 0 - 3 6 . 1  6.2-18.0 9.1-17.0 
(28 .0 )  0 2 . 8 )  ( 11 .8 )  (13.5)  

56.0-102 46.0-11.0 41.0-77.0 41.0-86.0 
(73.0)  (61.0) ( W . 5 )  lb0.1)  

(1-10 1.0-57.0 7.0-81.0 4.0-21.0 
(12.0)  (15.8) (19.2)  (14.1)  

(1-31.0 11.0-11.0 5.0-18.0 6.0-27.0 
(16.0)  0 6 . 6 )  ( 11 .5 )  ( 20 .5 )  

IL.0-61.0 21.0-5L.0 7.0-59.0 13.0-76.0 
(36 .0 )  ( ~ 0 . 6 )  0 9 . 2 )  ( 4 6 : ~ )  

<I -51.0 1.0-35.0 (1.0-26.0 12.0-51.0 
(19.0)  (16.1) (16.5)  126.41 

(1-2 a-2.0 (1-2.0 (1-3.0 
( ( 1 )  (1.00)  11.21) (1,08)  

(1-L.6 .-1.9 (1-3.0 (1-1.3 
( (1)  10.308) (0.569) (0.692) 

(0.01-0.10 a-0.03 
(0.071 10.005) 

ILO-L.LOO IW-880 
(560)  O W )  

2 - 7 0  2 . 9 1 .  2.5-6.0 0.5-1.1 
(5 .3 )  (1.92)  (C.16) ( 4 .69 )  

(0.02-0.1 '-0.09 (0.02-0.1 (0.01-0.01 
(0.01)  (0.021) to.ru.8) (0.003) 

0.01-1.6 0.32-1.4 0.07-11.0 (0.02-2.0 
(0 .6 )  (0.726) (1.71) (0.L15) 

2.3-6.1 2.0-11.0 2 7  2.0-5.6 
(L.b) (L.55) (L.51) 0 . 8 8 )  

(0.1-0.3 -0.5 (1-0.1 (1-0.7 
( (0.1)  0 . 1 2 3  (0.0%) ( 0 . 0 s )  

0.02-1.6 *-3.9 <0.02-1.5 (0.02-0.6 
(0 .5 )  (0.500) (O.)Lb) (0.1%) 

(0.5 *-I.) < O - 0  (0.5 
( (0.5)  (0.117) (0.071) ( (0.1)  

0.05-0.1 .-0.20 (0.1-0.1 (0.1-0.2 
(0 .1 )  (0.0111 (0.011) (0.015) 

1.3-2.1 1 6 - 2 5  1.1-2.8 I .&-2.b 
(2.0)  (2.05) (2.17) (1.97) '  

<0.002 
( ( u . w ~ J  

5 . 0 - 7 1  1.7-6.8 2 - 7 6  4.9-1.6 
(6 .6 )  0 . 5 8 )  (5.58) (6.151 

(0.1-0.6 .-0.10 (0.1-1.3 (0.1-1.2 
0 (0.211) (0.362) ( 0 .1 )  



TABLE 2.7.2.7-4 
WATER Q U A L I T Y  OF STREAMS NEAR DWPF  SITE(^). (3 )  

(1)~ee Figure 2.7.2.1-2 for location of sampling stations and Table 2.7.2.7-5 for description of stream 
conditions at each location. Water samples were collected 5-7 February 1979. 

PARAMETER 

Field Temperature 

PH 
Specific Conductance at 25'~ 

Dissolved Oxygen 

Acidity 

Alkalinity 

Bicarbonabe 

Dissolved ~o1ic.s at 180°C 

Chloride 

Sulfate 

Dissolved Metals: 

Calcium 

Iron 

Magnesium 

Potassium 

Sodium 

(~)D.o. not measured on same day sample was taken due to instrument malfunction. 

( 3 )  source: SAR, 1980 

UNITS 

OC 

pH units 

phos/cm 

mglll 

mg/L as CaCO3 

mg/L as CaC03 

mg/ll 

mg/ ll 

mg/l 

mg/ ll 

mg/ll 

mg/& 

mg/R 

mg/R 

mg/k 

SAMPLE IDENTIFICATION 

1 2 3 4 5 6 7 9 10 

13.0 14.0 5.8 11.4 . 17.0. 14.5 7.0 6.0 4.9 

3.90 5.80 5.40 4.80 6.10 6.35 5.60 6.20 5.90 

74 21 43 21 74 5 9 3 1 41 3 1 

6.6(2) 10.6'~) 13.5 11.8 9.8") 10.5") 11.2 11.6 12.2 

, 10 < 2 (2 <2 <2 <2' 12 < 2 <2 

0 6 6 4 6 6 7 6 5 

0 7 7 5 . .7 7 9 7 6 

4 8 49 4 5 43 7 5 6 1 40 2 7 3 3 

1.2 1.5 5.1 1.2 1.9 2.4 2.7 2.2 2.2 

10.5 6.0 5.5 5.0 15.5 11.5 4.5 , 11.0 3.5 

0.8 . 1.5 2.1 . 1 . 5  3.0 2.8 1.8 , 3.8 2.9 

0.10 0;07 0.08 0.06 0.06 0.08 0.10 0.05. 0.15 

0.4 0.3 0; 4 0.3 0.6 0.5 0.5 0.6 0.4 

0.5 0.4 0.1 0.3 1.4 1.0 0.3 0.5 0.4 

1.2 1.2 4.1 1.2 6.1 4.8 2.2 1.4 1.4 



TABLE 2.7.2.7-5 
HA01 TAT DESCRIPTIONS AT WATER SAMPLING STATIONS, FEBRllARY 1979( ' )  

("~mrr ' .  mtream g r d i e n t .  c a l c u l a t e d  f r o .  USGS map. . 

( ' ) ~ u ; c r n t  im average o f  t h r r r ' ( ~  o b s e r v & t i a n s  rmde d u r i n g  h igh  r a t e l  (Februa ry  5-8. 1919) .  

(4)S.-r.nah l l i va r  P l a n t  100  H A r n .  

STATICN 

D-1 

0-2 

IUBITAT TYPE 

O r b w  

Edge of  l a r g e .  
permanent s t r e a m  

S w l l  e t r eam,  
p e r e n n i a l  

L a r p .  permanent  
s t r e a m  

Much  of s m l l  
m t r e m  c a r r y i n g  
e f f l u e  t  from 
H . 

Pc-ncnt S t r e sm 
r e c e i v i n g  H-Area 
e f f l u e n t  

Small  s t r eam,  
mot p a m a n a n t  

Upper r e a c h e s  of 
amal l  s t r eam 

Smell  permanent 
*cream 

b u t h  o f  l a r g e  
p e m n e n t  atreem 

LOCATION 

Upper Three Puna. appro,. 
100 m t r r .  d a m t r e a m  o I  
T l n k r r  Creek 

Upper l h r c c  Runa. s p p r o r  
30 rnr1.r. d a n r t r e a t  of  
Oxbow ( S t e t l o n  11 

D-3 I 
Unnamed t r i b u t a r y  t c  
Upper Thrrc Yunr 

SOBSTIUTE 

Leaf L i t t e r  m d  
o r g a n l c  muck 

S i l t  

Sand end g r e w 1  

Sand.  

Sand. g r a v e l .  
and cobb les  

Grave l .  sand.  
s i l t .  and l e a f  
d e b r i s  

Send 

Sand. l i t t l e  
grmel 

Sand. l i t t l e  
s i l t  

Rot R t c m i n . d  

0-4 

D-5 

D-6 

D-7 

D-8 

S T R W  
L.IOTHIDLPTH 

5.5 ~ 1 0 . 4 8  m 

Not Determined 

2.2 ml0.18 0 

Not Determined 

2.46 m10.20 m 

3.66 m10.30 m 

1.5 mlO.08 m 

1-55  m10.13 

3.73 m10.66 m 

Appro,. 12 e t e r s  
in wid th  undec 
f l o o d i n g  c o n d i t i o n s  

STRW 
GF'.ADIEUI(~) 

Not 
A p p l i c a b l e  

l : l . 200  

1:160 

1:980 

I:lBO 

1:210 

I: 80 

I :  48 

I :  1.000 

1:1.280 

Upper Three lua.. .Fpro .  
30 e t m r .  b a l m  unnamed 
tributary d r a l n l n g  v e s t  
of . i ce  

Unnmed t r i b u t a r y ,  
apprax .  I 0  mrt.rm above 
conf luence  wi th  Fou* 
Mile Creek 

four-Mile Branch. appro.. 
9 m t c r *  d o m s : r e u  of  
unnamed t r i b u t a r ) .  
( S t a t i o n  5 )  

Unrum.d t r l b u l e r y  t o  
T i n k e r  Creek,  approx.  
45 a f a r *  u p a t r e u  
fro. Road I 

Unnamd t r lbu ta r ) .  t o  
Upper I b r a e  Puna 

FWLIRIFFLE 
RATIO 

None 

Not Determined 
( v i a l t e d  d u r i n g  
f l m d l n g )  

R i f f l e s  e n t i r e  

No r i f f l e e  

No r i f f l e s ,  
uniform f l a w  

No r l f f l e s .  
uniform f low 

Hone appa ren t  

None a p p a r e n t  

Hone a p p a r e n t  

, W t  Dctermincd 

i 
! 

D-9 ! 
! 

0-10 

Small  u n n n d  
t r i b u t a r y  t o  T inke r  

"Creek ( appro= .  30  
r r t c r l  above c m -  
flusnc.) 

Timksr C r n k .  x p e t r r w  
of conf1u.n~. r i t h  
Upper Thrrr P m l  

CUR RE^^?(^) 
STRUMSIDES 

Banks v e r t i c a l ;  wcodcd 
( b l r c h ,  r ed  oak ,  aweet  g m .  
p i n e )  f l o o d p l e l n  

Geavily w o d e d  f l o o d p l a i n  
a s  a t  S t a t i o n  I  

Leve l  f l m d p l a i n ;  bonks 
v e r t i c a l ;  wooded leweet  gum. 
cek.  p i n e ,  h o l l y )  w l t h  
cpen  u n d e r s t o r y  

Heav i ly  w a d e d  as a t  
S t a t i o n s  I  and 2 

F loodp la in  w i t h  mos t ly  dead 
s v e c t  gum s t a n d ;  l i v i n g  
oaks, basswood; r eed  and 
g r e e n b r i a r  understory 

5'ertice.l bsnka;  partially 
w o d e d  end dead t r e e s  a s  
a t  S t a t i o n  5 

V e r t i c a l  banks;  wooded 
[ s u e t  g-. oak. p i n e .  
b a o s w o d ) ;  dcams rmdcrstor) .  
of  h o l l y  

V e r t i c a l  baaka;  wooded 
:pine,  beech. s a h ) ;  d r n s c  
m n d e r s t o q  o f  h o l l y  and 
beech 

wooded f l o o d p l a i n  ( b i r c h .  
a v c e t  gum. oak) 

Wooded f l m d p l a i a  as a t  
S t a t l o n e  1 a d  9 

( = t a r s  pe r  eecond) 

None 

Not Octermlned 

0.48 

Not Datermlncd 

0.:4 

0.71 

0. :9 

0.41 

0.87 

Not Determined 
( f l o o d e d )  

cc.mu 

Undercut  tanka.  l o g s .  
submerged b ranches .  
l e a f  l i t t e r  

Undercut  hanka. l oga .  
brenchea 

Undercut  b a n t s .  l o g s .  
c o b b l e s ,  ove rhang ing  
loge  aubmergcnt  

k n k  ove rhang ,  b rush .  
l ogs .  l e a f  l i t t e r  

Bank ove rhan8 ,  loga.  
l e s f  l l t t e r  

Bank overhang, l o g s  

Submerged lgga .  
mossy bank. 

Not D e t s m i n e d  

IOOI 

. 1001. 

901. 

1001. 

1001 

401. 

1001  

801. 

1001  

901. 

AauArlc 
KACROPHYTYTFJ 

Hone 

NDne 

None 

Hone 

None 

None 

None 

None 

None 

None 



TABLE 2.7.2.7-6 
DESIGNATED DISCHARGES TO 
ADJACENT SURFACE WATERS (1 1 

, 

OUTFALL 
NO. 

007 

008 

011 

012 

013  

016  

019 . 

020 

021 

022 

023 

0 24 

025 

026 

027 

028 

031 

. 

CONTROLS REQUIRED 

Tempera ture  moni tored  . 

Tempera ture  moni tored  

Suspended s o l i d s  

Low pH 

Low pH 

Suspended s o l i d s  and pH 

Suspended s o l i d s  and pH , 

Suspended s o l i d s  and pH 

Suspended s o l i d s  and pH 

Suspended s o l i d s  and pH . 

Suspended s o l i d s  and pH 

Suspended s o l i d s  and pH 

Suspended s o l i d s  and pH 

Not y e t  s p e c i f i e d  by EPA 

Not y e t  s p e c i f i e d  by EPA 

Not y e t  s p e c i f i e d  by EPA 

Not y e t  s p e c i f i e d . b y  EPA 

J 

LOCATION 

C Area 

C Area  

D Area 

F Area 

H Area 

, c Area 

H Area 

F Area  

A Area 

D Area 

C Area 

A Area 

D Area 

A Area 

M Area 

D Area 

C Area  

. 

DISCHARGE TYPE 

C o o l i n g  w a t e r  

C o o l i n g  w a t e r  

Ash b a s i n  e f f l u e n t  

Ash b a s i n  e f f l u e n t  

 AS^ b a s i n  e f f l u e n t  

c o a l  p i l e  r u n o f f  

C o a l  p i l e  r u n o f f .  

C o a l  p i l e  r u n o f f  

.Coal  p i l e  r u n o f f  

Coal  p i l e  r u n o f f  

Ash p i l e  r u n o f f  

Ash p i l e  r u n o f f  

Trea tment  p lan t - -  
f i l t e r  backvanh,  
d e i o n i z e r  r e g e n e r -  
a n t s  and p r e c i p i -  
t a t o r  blowdown 

P r o c e s s  s e w e r ,  
c o o l i n g  w a t e r  and 
s u r f a c e  r u n o f f  

P r o c e s s  s e w e r ,  
t r e a t m e n t  p l a n t ,  
r u n o f f  

P r o c e s s  sewer 

P r o c e s s  sewer 

.-,, - - 

RECEIVING 
STREAM 

Four M i l e  C r e e k  

Four Mi le  Creek  

Beaver Dam Creek  t o  
Savannah R i v e r  

Upper Three  Runs Creek 

Four U i l e  Creek  

Four M i l e  Creek  
. . 

Four M i l e  Creek  

Four M i l e  Creek  

T i n s  Branch t o  Upper . 
Three  Runs Creek  

Beaver Dam Creek t o  
Savannah R i v e r  

Four M i l e  Creek  

Tims Branch t o  Upper 
Three  Runs Creek  

Beaver Dam Creek  t o  
Savannah R i v e r  

Tims Branch t o  Upper 
Three  Runs Creek  

Tims Branch t o  Upper 
T h r e e  Runs Creek 

Beaver Dam Creek  t o  
Savannah R i v e r  

Four M i l e  Creek  

... -.. .-. . - ----- . . . 

ESTIMATED 
DISCHARGE RATE 

(gpm) . 

110,000  

No r e c o r d  

922 

7.12 ' 

8 1 

Runoff 

Runoff 

Runoff . 

5 

Runoff 

Runoff 

Runoff 

1 , 0 0 0  t o  
1 0  : 000 

100-800 

100-200 

14 ,000  t o  
26,000 

1 , 0 0 0  t o  
3 , 8 0 0  

...rr-L--p 



TABLE 2.7.2.7-7 : 

WATER QUALITY 
UPPER THREE RUNS CREEK A ROAD A . 

WATER YEAR 1978(lJ 

("sour.:e: SAR , 1980 
( a N A  - Not Analyzed. 

( 3 ) ~ o c o : ~ a i e t e n c l g  reported.  

€'AMMETER 

Temperature 

pH 

Dissolved Oxygen 

Alkal in i ty  (CaC03) 

Suspended Sol ids  

Vola t i le  Sol ids  . 

Tota l  Dissolved Sc.lids 

Tota l  S ~ l i d s  

Fixed Rcsidue 

COD 

Chlor id t  (Cl) 

N i t r i t e  (NO2-N) , 

N i t r a t e  (NO3-N) 

S u l f a t e  (SO4-S) 

Sul f ide  (S) 

Orthophmsphnte(O-P<-p) 

T ~ t a l P L o s p h a t e ( ~ 0 ~ - P )  

Aluminum (Al) 

h o n i a  ( N H ~ )  (3) 

Calcium (Ca) 

Sodium :Na) 

Tota l  Izon (Fe) 

Lead (P'a) 

UNITS 

'3 

p H I h i t s  

m g / l  

m g / P  

m g / L  

m g / P  

m g / P  

m R / L  

r n d P  

m g / P  

m g / L  

m g f L  

m g / P  

m g / P ,  

m@/L 

me/?. 

m e / P  

m f / P  

m ~ / i  

m ~ l P  

m $ / L  

m ~ . l L  

.CONCENIRATION BY MONTH(') 

1977 ' 1978 

OCT. N0V.- DEC. JAN. FER. HAR. APR. , H A Y  JL-F. JULY AUG. SEP. 

18.0 17 .0  9.0 9.0 5.0 8 .3  19.4 17.0 22.0 23.0 21.0 21.0 . . 

6.9 6.8 6.9 6.1 6.8 6.6 6.6 6.8 i . 0  6.9 6.6 6.6 

8.7 8 . 0  11.4 ' 1 1 . 6 ' 1 1 . 8  10.0 9.8 8.9 7.5 7.8 7.6 7.6 

5.0 6.0 NA 3.0 4.0 5 .0  6.0 5.0 5.0 4.0 4.0 4.0 
. . 

5.1). 2.0 39.0 8.0 4.0 4.0 5.0 15.0 52.0 8.0 8'.0 - 9 . 0  

19.13 14.0 36.0 11.0 14.0 16.0 6.0 4.0 12.0 8.0 12.0 18.0 

27.1) 29.0 42.0 28.0 24.0 30.0 18.0 27.0 27.0 11.0 31.0 29.0 

32.0 31.0 81.0 36.0 28.0 34.0 24.0 42.0 79.0 i 9 . 0  39.0 38.0 

13.9 17.0 45.0 25.0 14.0 18.0 18.0 37.0 67.0 21.00 27.0 20.0 

5.9 12.0 22.0 12.0 10.0 8.0 ' 1 1 . 0  22.0 1 3 . 0 . . 6 . 0  8 . 0  9.0 

1.9 2.3 2.4 2.3 1.7 2.2 2.3 1 .5  2 . 1 . 1 . 8  2.6 2.5 

(0.02 '(0.02 (0.02 (0.02 (0.02 (0.02 (0.02 (0.02 (0.02 10.02 (0.02 (0.02 

0.14 0.070 0.23 0.19 0.14 0.16 0.11 0.07 0.09 0.16 0.10 0.13 

2.0 2.0 (2.0 2.0 (2.0 (2.0 2.0 <2.0 (2.0 (2.0 (2 .0  4.0 

(1.0 (1.0 (1.0 (1.0 NA (1.0 1 .  NA HA NA NA NA 

(0.02 (0.02 c0.02 (0.02 (0.02 (0.02 <0.02 0.02 0.02 <0.02 <0.02 (0.02 

0.030 0.040 (0.060 0.03 0.02 0.02 0.03 '0.02 0.06 0.04 0.09 .0.03 

(0.5 (0.5 2.0 (0.5 (0.5 (0.5 c0.5 (0.5 (0.5 <0.5 (0.5 :<0.5 

0.010 0.010, (0.1 (0 .1  0.020 0.010 0.02 0.04 0.02 0.01 0.03 0.01 

1.50 1.90 1.7 1.80 1.60 1.80 1.2 1.5 0.90 1.8 2.0 : 2 . 2  

1.4 1.4 1.6 1.6 0.90 1.10 2.4 2.3 1.7 3.0 1 .8  2.5 

0.30 0.20 1 .5  0.4 0 .2  0.2 0.2 0 .  0.5. 0.3 (0.1 (0.1 

'0.5 c0.5 (0.5 (0.5 (0.5 (0.5 (0.5 (0.5 (0.5 10.5 (0.5 (0.5 



TABLE 2.7.2.7-8 
WATER QUALITY 

FOUR MILE CREEK AT MOUTH 
WATER YEAR 1978(1) 

NOTE: 'Accuracy not alvayc consistent vith number of significant figurea shorn. 

. 

PARAMETER 

pH 

Chloride (C1) 

Sulfate (SO,,-8) 

Sulfide (6) 

Aluminum (Al) 

Calcium (Ca) 

Sodium (Ha) 

Total Iron ( ~ e )  

UNIIS 

pH units 

me/' 

QS11 

me11 

mgll 

4 1  

. mgll 

CONCENTRATION BY rrOm 

1977 1978 

OCTOBER NOVEHGEE AND DECE?IBER JANUAW FEBRUARY MARCH APRIL M Y  JUNE JULY , AUCUST SEPTEMBER 

6.75 6.70 6.63 6.76 6.54 6.53 6.43 6.26 6.62 6.67 6.71 

8.10 6.85 5.00 ' 4.50 2. SO 3.60 6.00 4.30 5.30 5.30 3.95 

4.00 6.85 4.60 4.80 3.30 6.00 5.00 6.80 7.10 4.60 5.20 . . . . 
<1 0.15 < 1 <1 0.20 . <I < ! 0. 10 0.10 <1 0.10 

<0.5 <0.5 ' <0.5 1 .OO <O. 5 2.50 1.50. <0.5 <0.5 (0.5 <0.5 

1.90 1.95 1.90 1.30 1.90 1.74 1.90 1.70 1.65 2.17 2.55 

7.10 6.05 6.1.0 4.30 . 6.0 6.70 . .8.50 7.40 10.00 7.60 9.05 

0.30 0.20 0.U) 0.40 0.30 1.48 1.20 0.810 0.65 (0.1 <0.1 



TABLE 2.7.2.7-9 

Dissolved Oxygen and Temperature Four Mile Creek 
(1960-1968 Average Values, - +lo;  a t  Road A )  

Temperature, O C DissoZved Oxggen, ppm 

M a x i m u m  Mean Minimwn Mean 

5 2  +6 - 3 8 . 5  +8 
- .  4 .4 +0.5 - 6.6 +0.9 (99% Saturated) - 

Source: Brown, e t  a l ,  1972. -- 



TABLE 2.7.2.7-10 
WATER QUALITY 

FOUR MILE CREEK AT ROAD A - 7  
WATER YEAR 1978(1) 

'"source: SAR, 1980 
(2)HA - Not Analyzed. 
(3)110t contirtently reportad. 

PARAMETER 

Dirchnrge 

Temperature 

PH 

Diamolved Oxygen 

Alkalinity ( c ~ c o ~ )  

Suapendad Solid. 

Volttile Solids 

Total Diatolved 
Solids 

Total Solids 

Pixed 3esidue 

COD 

Chloride iC1) 

Nitrite (Ho2-N) 

Nitrate (H03-N) 

Sulfate (604-6) 

Sulfide (6! 

Orthophoophate 
(O-po4-P) 

Total Phomphate 
(PO4-P) 

Aluminum (dl) 

h n i a  (~i&)(~) 

Calcim (Cr) 

Sodim (Na) 

Total Iron (Pe) 

had (Pb) 

Rolt: Accuracy not alrayr conaiateat nth number of aignficanf figures ahom. 

UNITS 

t /mo 

'C 

pH unite 

1 

ma/& 

me/& 

m g l l  ' 

m g l l  

m g l l  

qjll 

qjll 

m g / l  

qj!l 

mg!l 

1 

q!l 

1 

mg!l 

1 

me: 1 

1 

q1'1 

-11 
qj;l 

CONCENTRATION 81 )(oNIH(~) 

1977 1978 

DCTDBER NOVEMBER DECEMBER JANUARY FEBRUARY KARCH APRIL NAY JUNE JLILY AUCUST SEPTEMBER 

9.6E.38 l.lE+09 8.91.08 1.3E109 2.91*09 1.6E+09 1.6E*09 1.2E+09 1.2E+09 7.3E*O8 8.'3~+08 7.6E*08 

17.0 20.0 . 8.0 9.0 5.0 8.0 18.3 17.0 22.0 23.0 .24.0 21.0 

6.85 6.50 7.0 7.0 7.4 . 6.5 7.0 6.2 5.8 6.2 6.3 . 6.5 . 

7.30 6.60 11.7 11.8 11.4 10.8 11.0 8.3 8.0 7.9 7.1 6.4 

16.0 16.0 NA 6.0 5.0 7.0 8.0 13.0 12.0 15.0 i2.0 12.0 

9.00 3.00 4.0 8.0 14.0 4.0 ' 8.0 4.0 4.0 11.0 4.0 34.0 

29.0 30.0 44.0 24.0 . 24.0 24.0 11.0 4.0 11.0 23.0 24.0 28.0 

63.0 70.0 98.0 53.0 50.0 52.0 21.0 .38.0 75.0 6 b 0  64.0 65.0 

72.0 73.0 102.0 61.0 64.0 56.0 20.0 42.0 80.0' 76.0 68.0 99.0 

63.0 43.0 58.0 38.0 39.0 32.0 18.0 38.0 6 9 . 0 ,  53.0 45.0 71.0 

<S 5.0 C5.0 <5.0 <5.0 <S.O' . 5.0 11.0 <5 (5 <S . 4 3 

3.20 3.60 3.2 2.5 2.5 2.7 2.9 1.6 2.2 3.5 3.4 4.6 

<O.O? <0.02 (0.02 <0.02 <0.02 <0.02 (0.02 0.01 0.01 0.01 <0.02 <0.02 

3.00 3.97 4.35 3.93 3.75 3.87 ' 3.75 2.0 3.99 3.81 2.25 3.2 

8.00 6.00 7.0 <2.0 5.0 5.0 7.0 5.0 4.0 6.0 7.0 10.0 

(1.0 <1.0 (1.0 <1.0 HA <1.0 <1.0 HA XA IU RA N i  

<O.Ot <0.02 (0.02 <0.02 <0.02 <0.02 (0.02 <0.02 <5.02 (0.02 <0.02 0.06 

0.03 0.02 ' CO.02 0.02 0.03 0.02 . 0 . 0 1 ,  <0.02 0.04 0.03 0.07 0.17 

(0.5 <0.5 0.5 C0.5 (0.5 <0.5 <0.5 <0.5 <0.5 (0.5 <0.5 0.8 

0.02 0.01 0.03 0.03 ' 0.04 0.03 <0.1 0.05 0.03 0.01 <O.l, 0.02 

3.10 3.70 3.1 3.5 . 2.4 2.7 , 4;4 3.7 3.0 5.7 6.5 4.2 

7.80 9.2 9.8 9.6 4.3 6.6 11.0 13.4, 12.3 10.0 15.0 16:O 

0.50 0.10 <0.1 . <0.1 0.3 0.2 0.4 0.6 0.6 0.6 0.5 1.0 

<0.5 (0.5 (0.5 10.5 <0.5 <0.5 <0.5 <0.5 HA (0.5 (0.5 <0.5 



TABLE 2.7.2.7-11 

Radionuclides in Savannah Ri.ver Water 1 

Concev~tratiori,' ' p C i / l .  ' ' ' ' ' ' 

1 Mile Upstream from 8 M i  Zes Downstrean: from 
Upper Three Runs Creek Lower Three fins Creek 

A1inimu.n Level ~ 1 2  (Contro 2 )  ' ' ' .  ' ' .' ' a t  ' H i q b q  307 R-10 % of CG a t  
RadionucZ5de of D~tec t ion  Max - Min - & Max - Min - & Highwa3 30i  

ND = Less t h a n  minimum l e v e l  of  d e t e c t i o n .  

' source :  "Environmental  Moni tor ing i n  t h e  V i c i n i t y  o f  t h e  Savannah River  P l a n t , "  
DFSPU 78-30-1, Hea l th  Phys ics  Department,  SRP, Aiken, South  C a r o l i n a ,  1978. 65 pp. 



TABLE 2.7.2.7-12' 

Tritium balance In Effluent Water For 1977 

Releases  
Reactor a.reas 

Disassembly b a s i n , p u r g e s  ( P  and C Areas) 
F4iscel laneous r e 1  eases  
Reactor cool ing  water (C- and K-Area hea t  

exchanger 1 eakage) 
Process  sewer 
Migrat ion from 50-mil l  ion-ga l lon  containment 

b a s i n  ( K  Area) 
Par Pond (3leasured i n  .Lower Three Runs Creek) 

Heavy water a r e a  
Separations a r e a s  

F and H Areas t o  Four Mile Creek 
Migrat ion from seepage b a s i n s  t o  Four Mile Creek 

F Area 
H Area 

To ta l  + 

Measured i n  e f f l u e n t  watey 
Streams a t  road A (38,599.Ci) + Heavy water a r e a  

(1140 Ci) 
Rj ver  a t  Highi~ay 301 ( p l a n t  con t r ibu t ion )  

'source: Ashley & Zeigler, 1978 



TABLE 2.7.2.7-13 

Tritium Balance Summary (1964-1977)' 

Measured i n  Ef f luent  Water, C i  
,, ' 

Y 6 ~ 7  l?>&ses; cia 'Stre2mis ' a t  'Road ' A  Riu& aat Highway 301' 

T o t a l  +- 927,900 936,688 . . 873,000 

a.  Inc ludes  t r i t i u m  migrat ion from seepage bas ins .  
b. Tr i t ium i n  s t reams a t  road A does not  inc lude  400-D r e l e a s e s .  
c. Corrected f o r  tritium i n  r i v e r  water above p l a n t .  

'source: Ashley & Ze ig le r ,  1978 



TABLE 2.7.2.7-14 

Tr i t i um in  Tran p o r t  i n  Streams and Savannah River ,  S Ci/yr ,  f o r  1377 

. . Location Tritiwn Osr 'CS 

Four Mile Creek 17',415 

Pen Branch 12,839 

S t e e l  Creek 7,068 

Lower Three Runs 1,.277 

T o t a l  -t' '38,599 

River c o n t r o l  4,028 2.97 - 

River downstream from p l a n t  
(highway 3012 46,541 3.37 0 .2  

Apparent p l a n t  contributjnn 
a t  highway 301 4 2 , 5 1 3 ~  . 0.40 0 . 2  

a .  Inc ludes  migra t ion  of t r i t i u m  from seepage bas ins .  

- Less than  minimum l e v e l  o f  d e t e c t i o n .  

l ~ o u r c e :  Ashley and Zeigler, 1978. 



TABLE 2.7.2.7-15 

R a d i o a c t i v i t y  i n  Four tv i i le  Creek, C i  1 

No. - 
H-Area e f f l u e n t  a t  road E 
Cooling tower e f f l u e n t  below 

H-Area r e t e n t i o n  bas in  
0 .5  m i  downstream from road E 
Above e n t r y  of  F--4rea e f f l u e n t  
F-Area e f f l u e n t  a t  road E 
Below F-Area e f f l u e n t  a t  road C 
Downstream a t  road .A-7 . . 

a Desorption from stream bed (except ion l o c a t i o n s  1 and 5 ) .  

l ~ o u r c e :  Ashley and Ze ig l e r ,  1978 



T A B L E  2.7.2.7-16 

T r i t i u m  i n  F i s h  I 

River Fish; 'pCi /mZ (Free water) 
Above .. - Adjacent Be Zow 
PZant ' td-'plant Plant 

Year M a x  - &T M w  @ M a x .  Aug 

'source: Ashley and Zeigler, 1978 



TABLE 2.7.2.7-17 

Rad ioac t iv i ty  i n  F i sh  pCi/g (Wet weight ) '  

0 9 ,  9 0 s r  ~ " C S  

Bone h%ole Fish 
M A x  & A x  

3 ~ ,  ?Ci/mZ 
Individua Z Fish 
1% A X  Location ' . 

Ponds 
Par Pond 
Pond B 

Strealns ' 

Upper Three Runs 
(Road A) 
S t e e d s  Pond ' 

Lower Three Runs 
( P a t t e r s o n ' s  b i i l l )  
(Road A) 

S t e e l  Creek 
(Road A) , 

Composit e 
C o ~ s ~ o s i ~ e  ' 

Bream ' 
C a t f i s h  
Bream 
Brenln 
C a t f i s h  
C a t f i s h  

Bream 
C a t f i s h  
Bream . 

S t c e l  Creek 
(Flouth) Bream 

C a t f i s h  
Bass 

Four Mile Creek 
(Road 3) Bream 

C a t f i s h  
Bass 

C a s s e l s '  Pond 
(Four blile Creek, 

3 m i  below Road A) 
Bream 
C a t f i s h  
Bass 

River 
2 R 
( 1  mi l c  upstrcam 
o f  p l a n t )  

Bream 
CaLf i s l~  
Bass 
Composit e 
Bream 
C a t f i s h  
Bass 
Composite 
Bream 
C a t f i s h  
Bass 
Composite 

8 R 
(Below S t e e l  
Creek) 

1 OR 
(Highway 301) 

a blonthl y composite o f  bone from a11 s p c c i c s .  
b Ind iv idua l  whole f i s h  except Par  Pond and Pond B f i s h  which a r e  composited monthly fo r  

a n a l y s e s .  
c Bream - S h e l l c r a c k e r ,  b l u e g i l l ,  and r e d b r e a s t  (Lempomis). 

C a t f i s h  - predominantly yellow c a t  ( I c t a l u r u s )  . 
Bass - predominantly l a r g e  mouth ( ? l i c ron te ros ) .  

- Nn sample o r  a n o l y 3 i ~ .  

' source:  Ashley & Z e i g l e r ,  197s 



TABLE 2.7.2.7-18 

Mercury i n  Fish,  l ~ g / g  1 

River Above SRP ' . ' ' 'River 'Below :SRP ' . ' . 

Bass .Bream ' 'Ca t f i sh  ' 'Bass ' 'Bream ' 'Ca t f i sh  

a No sample 

Ef f luen t  Streams 
'Bass Bream Ca t f i sh  

'source: Ashley and Zeigler, 1978 

.. 



TABLE 2.7.2.7-19 

Mercury i n  F i s h  for 1977 1 

p g / q  (wet Weight-) ' " ' " ' " '  

,Yo. ~ j ?  Fish ASsa?]2d ' 'Bass 
. . 

Bream Catfish 
Location S c s s . " B r m  'Ccitf-:sh "Max Min ' ' A x  ' Max ' Min A v g  M a x  ,Min A u g  -. - - - - - 
Savannah River 

R - 2  above SRP 0  5 

R-4 ad jacent  t o  
SRP 1 1 

R-10 below SRP a t  
Highway 301 0 0  

P lan t  Streams 

Upper Three Runs .. .. 

Creek a t  Road A 1 1 0 0'.8 - 0'.8 . < O .  3  - < O .  3  -' - - 

Four Mile Creek 
a t  Casse ls  Pond 0 2 0 - - - 0 . 3  0.3 0 . 3  - - - 

S t e e l  Creek a t  
3a Road A 1 0  1 .0  - 1.0 - - - 0.6 <0 .3  0.5 .' 

S t e e l  Creel:. Swamp O 0 3 - - - - - - 0.4 0.2 0 . 3  

- No sample c ~ r  a n a l y s i s .  
a 

Includes one sucker .  

l sou rce :  Ashley 6 Ze ig le r ,  1978 



TABLE 2.7.2.7-20 

P e s t i c i d e  Analyses f o r  1 9 7 7 ~  

Savannah R i v e r  Sediment (pg/kg; 

River 2 (Upstream) 

DDD 1 . 9  
DDE 0 .5  
DDT 3 -5  
D i e l d r i n  2 -0  
PC I3 8 

Stream Sediment (vg /kg)  

River 1 0  (Doms t rem)  

POUT Mile Pen Eranch ,?-beel Creek Lower 2'hree Upper !Three Upper Three 
Cseek, Road A .Road A ,quad A Huns, Road A Runs, Road F Runs, Road A 

DDT - . . .  

DD E - 
DDD - 
D i e l d r i n  - 
?CB - 
Chlordane - 
Endr i n  - 

- Not d e t e c t e d  

A l l  r i v e r  and s t r eam wate r  r e s u l t s  \<ere  l e s s  t h a n  t h e  s e n s i z i v i t y  o f  t h e  a n a l y s e s .  

Par P o d  



T A B L E  '2.7.2.7-21 

-1 . P e s t i c i d e  concen t ra t ion ' s  i n  River  Sediment , ug/kga  

River Above PZant 
1976 2977 '1975 

River Be Zow piant 
1976 1977 1978  

DDD 4 .6  1 . 9  b 2 . 1  b b 

DDE . . 2.2 0 . 5  0 . 5  2 . 3  b .b 

DDT 
. . 

b 3.5. b 0.6 b 0 .2  

Die ld r in  .- b 2.0  0 . 1  b b . 0.2 

. . 
PCB * b ' 8 .0  b b b b 

Chlordane b b b b b 1 . 0  

a  -.River water r e s u l t s  were 1e.s t han  t h e  s e n s i t i v i t y  of t h e  ana lyses .  

Not d e t e c t e d .  

'Source:  "Environemntal  Moni tor ing i n  t h e  Vici.'ni t y  of t h e  Savannah 
River  P l a n t , "  DPSPU 78-'30-1, Heal t h  Phys j c s  Department,  
SRP, Ai.ken, South Carol i'na, 1978. ' 65 pp. 



TABLE 

Fecal Co iform Bac te r i a  i n  Savannah River and P lan t  Streams, Count/100 ml 
f o r  ,1977 'I 

Month. Zy 
Maximwn 

No. of 'Weekly ' ~ e o m e t r i c ~  Arithmetic 
b 

SampZes ' 'Max ' 'Min - - 'Mean Average 

River 2, above p l a n t  5 1 2200 10 620 320 

River 10, below p l a n t  51 . 1600 2 2 20 10 0 

Upper Three Runs Creek a t  
. Road F 5 0 

Upper Three Runs Creek a t  
Road A 50 460 0 3.20 7 0 

Beaver Dam Creek near  swamp 5 1 1680 0 310 130 

Four Mile Creek a t  Road A 50 960 0 200 30 

Pen Branch a t  Road A 

S t e e l  Creek a t  Road A 5 1 1760 0 2 20 100 

T,o\\rer Three Runs Creek a t  
Road A 5 I.. 1200 0 18U i o o  ' 

Lower Three Runs Creek. a t  
Tabernacle  Church Road 5 1 820 0 100 6 0 

a Maximum geometric mean o f  weekly va lues .  

Ar i thmet ic  ave;agr of  weekly va lues .  

l ~ o u r c e :  Ashley & Ze ig le r ,  1978 




